HETEROCYCLI C UREA DERI VATI VES FOR THE TREATMENT OF BACTERI AL | NFECTI ONS
Field of the Invention The present invention relates to conpounds which
denonst r ave 200w i3b#8t eri al activity, processes for their POTARZNOKDISI6N,

phar maceuti cal conpositions containing themas the active ingredient, to
their use as nedicanents and to their use in the manufacture of nedicanments
for use in the treatnent of bacterial infections in warm bl ooded ani nals
such as humans. In particular, this invention relates to conpounds useful
for the treatnment of bacterial infections in warm bl ooded ani mals such as
humans, nore particularly to the use of these conpounds in the manufacture
of nedi canents for use in the treatnent of bacterial infections in

war m bl ooeledacaufdartalpsitigldirsagexittsid RisngliaBad KuQng thndfectfe fof IR@ridg Awe fidioas The

i nternational m crobiological community continues to express serious
concern that the evolution of antibiotic resistance could result in strains
agai nst which currently available antibacterial agents will be ineffective.
In general, bacterial pathogens may be classified as either G ampositive
or G am negaEnpeopBtDgaNgIOMNt | bi oti ¢ conpounds with effective activity
agai nst both Gram positive and Gram negati ve pathogens are generally
regarded as Thiainiongpuzeldyr éyalﬁdisipaéﬂmmﬁowfpaafettlfill\ﬁq"ymbﬁ?ﬁ@* efdmpounds of the
present invention are reg rded as effective n both Gram positive and
certain G agr?ﬂ??La‘gT“ S8 s ﬁB’ﬁélr?gns“r@“éﬁ"f 8‘§?“f‘f@’ 3‘?%‘6‘8?’% for exanpl e

St aphy! 0C0C gdain, FMELACAEE ascu ot OCOCCi and nycobacteria, are particularly
i nportant because of the devel opment of resistant strains which are both

difficult to treat and difficult to eradicate fromthe hospital environnent
once est abl iBéﬁEGROENBWTé@IUVEEM strains are nethicillin resistant
staphylococcus aur eus thicillin resistant coagul ase negative

st aphy| ococ EFUPTIRReRIS) e "p@HP%:‘? fop }eﬁi“’igéwes"tf St reprEptEREd B¥Beunoni ae and

mul tiple regist '%%Qb%@%ﬁ%éﬁl&@%%ﬂm ,kzspleoxoﬁ,g,%{nr'gqur&ln&aa jycal ly effective
antibiotic for treatnment of last resort of such resistant éramposmlve

pat hogens i 25% an@emytipfpuld@naamee Rpdisd & iy tepepht dge andvbs associ at ed
with various toxicities, including nephrotoxicity. Furthernore, and nost
i npor t ant | y Redipied adevelp jof blopde ghiolstiamlc is rgicyriboipycienitatiebPieter gl ycopept i des

Is also ohP el LOG-is Thwlvstoliagosnlesftﬂ?eré eectnllesstrzlterg]%r atﬁepr n?Eno?c§)1E> %E’y rate rendering
these agent & 1882 SHG™T 88 &P TUe Srarerne Praarient ©8 am positive
pat hogens. There is also now i ncreasing resistance appearing towards agents

A class of drugs, called statins, has been found to be highly effective in the reduction of
blood cholesterol 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 a compensatory up-regulation of surface
low-density lipoprotein (LDL) receptors, which in turn mediates clearance of LDL-
cholesterol from plasma. Clinically, HMG-CoA reductase inhibitors arc cffective in
lowering blood LDL-cholesterol levels by 20-40% and have also been found to be
effective in reducing 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



such as b-lactans, quinolones and nacrolides used for the treatnent of
upper respir r ractinfections, also caused by certai tive
strains ﬁﬁ?ﬁ@@%ﬁ%ﬁ%{.influenzae and M catarrhalis. Cbnsggﬁéﬁﬁﬁ%&ﬁgﬁ’order
to overcone the threat of wi despread nulti-drug resistant organisns, there
is an on-going need to devel op new antibiotics, particularly those with

ei ther a novel nechanismof action and/or containing new pharmacophoric
groups. Deoxyribonucleic acid (DNA) gyrase is a nenber of the type |

fanm |y of lipapebswneatamesstatirathetapyt hoveveheanmop bequicabed tanll mkicbblAvicm cel | s
(Chanpoux, J . J.; 2001. Ann. Rev. Biochem 70: 369-413). Type |

t opoi sonerigpeadipidemid. e phntiealak niessg infos are adenabrlidardtin ppii@sPtviath @hdlésti)s
hydrolysis to alter the topol ogy of DNA by introducing transient

doubl e- st rangpsirdd iepksc fnctidi. PNdmMEHRhYZ{ighsHak @ Ao BR&S APBritd el t he
break and resealing the DNA. DNA gyrase is an essential and conserved

enzyme in RagHE!s @ BRdud ﬁeﬂémcgf:l‘lﬁaxa el gﬁ&j SORLARESndsH. Safin@RiVel 4136 1 O
I . The f two

i ntroduce negative supercoils into enzyme consists o

bunits, ] ' | ex. Th
A'subuni ¢ SFY B5 AP 0o RoRhaRs sl o AR Mook L DETER o SRR BT ™

contains a _conserved rqsi ne,resi due that .forns.the transient coval.ent
ok to DRRTIPCRYS s TPh s hbigacen aoms of BHRPERY (ras Ba SAPEL Ho
hydr ol ysi s of Aﬁﬁﬁggﬁ i nteracts mLthﬁgpe A s%gynit to trans|ate the free
ener gy’ f r SHURSd? OXOBAIY OCEYR D PRt §- bAAV-Ch 2h FEIIIE TeREI VRS AATESt it
enabl es strand-passage and DNA reseal i ng. Another conserved and essenti al
type |1 tdpbilkseasesaxigh the insgease i doseclaladdigionop lfismmsptgd.enyopathysopldilpas i | y
responsi bl e for separating the |inked closed circul ar bacterial chronosones
produced ito a mptd satousrand THeghreatening cosditpwsellsd rmbderedosio Obifsegyandse and
has a simlar tetraneric structure fornmed from subunits honol ogous to Gyr A
and to Gyrfolwihpeheadestlapmestadneyopethiy dantetiate dzedavior of gytiratherapnds required

topoi sonerase IV in different bacterial species is high. Therefore,
conpounds [45at target bacterial type Il topoisonerases have the potenti al
to inhibit two targets in cells, DNA gyrase and topoi sonerase |V, as is the

case for existing quinolone antibacterials (Maxwell, A 1997, Trends
Mcrobiol. 5 : 102-109). DNA gyrase is a well-validated target of

ant i bact erg atl ' I Dl | ienol ones
: Trétdent dt %;ﬂ:%%lgg%sttéi‘glgf?%ﬂ p%b[? efifd %ﬁtmg%éggxg ég?g?g{d[ ﬁ%{: oirh]%llc%?'f&o

(e.g. ciprofloxacin roa ctrum anti In t the DNA
b akage, SUgREOLTAAY Mk B IGBRETE ORISR AR
g/FlsgCi nﬁ: :51% 5@@]@%@%&%@?&@%W‘bgnr%];ntgpsltgdlgsl zﬁésossu?)faor?' gltei c%glce:tstg{oil-al S

lowering efficacy of BBR. Oral administration of BBR to hyperlipidemic hamsters at a

dose of 100 mg/day for 2 weeks was found to reduce serum total- and LDL-cholesterol

levels by up to 30% [6-8]. A number of in vitro studies utilizing human hepatoma cell

lines such as Hep G2 cells have also been carried out to determine the underlying

mechanisms of cholesterol-lowering effects of BBR. Results from these studies indicate

that BBR increases the expression of LDL receptors in the cells through a post-

transcriptional mechanism that increases the stabilization of mRNA for these receptors.

BBR was also found to inhibit the synthesis of cholesterol and triglyceride in the cells



as aresult, the primary target of these conpounds varies anbng species.

Al t hough \R,E;e/zo&wggﬁkones are successful antibacterials, 5%§}1ﬁ50%9/§(gs4€f/;]e.rat ed

primarily mu fons in thetarget (DNA gyrase and topolsonera is
becom ng an increasing problemin several organisns, including S. aureus
and Streptococcuspneunoni ae (Hooper, D. C, 2002, The Lancet Infectious
Di seases 2 : 530-538). In addition, quinolones, as a chem cal class, suffer
fromtoxic side effects, including arthropathy that prevents their use in
chi |l dren (thiopghkpctimtion of andABHkeativatel potein1iogse [618]nIn hrrherst recddit studgg:
352-364). Furthernore, the potential for cardiotoxicity, as predicted by
pr ol ongat iRBR ®fas ftnend @ Galibie diffekentibiden GEXF3-Cl hdigo@sesaant ax iinhibiy lipeyeaesin f or
gui nol ones. There are several known natural product inhibitors of DNA
gyrase t hah tieanetteowht FP AR Path@wiysifondi ng the Gyr B subunit (Maxwel |, A and
Lawson, D.M 2003, Curr. Topics in Med. Chem 3 : 283-303). The counarins
are natural products isolated from Streptonyces spp., exanples of which are
novobi oci n, chl orobi ocin and counmernycin A . Al though these conpounds are
pot ent i nhijhj - Il b [ Ld 1S 1110k due
to toxici t%‘%ﬁ%ﬁl?g%“y"%é‘g gﬁ?ﬁ%&’%%&%@?ﬁ%ﬁ%ﬁ“é‘n ng rétllrirgf énﬁé%eastte??/lelb%%@gri a
( Maxwel |, @0 eg,tslae%?a 'I(')réar(l)(filsa Mrogrn?al?ilml'g@l X 192r§ 0 r Anotdhter c]ﬂaturgl . 5{ oduct
cl ass of é’orﬁ)oundsdtﬁat tg?ge % he Y BPEEHUNT 1 ST HE 8y% 5tRiAME nes,
whi ch are i sol at fro t I ept cesfilipensis (Watanabe, J . et al 1994, J
nti by obengtis: S5l Pl e Ry BT RRen SR fgok THOES BgeTsgPade on
cyclothialidine is a poor antibacterial agent show ng activity only against
some eubackBeimgntal sedyciptrpmsrioneal agminigption sk BBA atdgopes exgeading Ioegisher .
37: 2656-2661). Synthetic inhibitors that target the B subunit of DNA
gyrase andot y8 davmicesveas| foungd te bedeshal to thetanimals {10].Adighendeses of BBR were
coumari n-cont ai ni ng conpounds are described in patent application nunber WO
99/ 35155, aodotmdipdiei toxihée egllsan outatre.dFor erpopladscaoment i $.629 belts with BBRent
application WD 02/ 060879, and pyrazol e conpounds are described in patent
applicati an e btdaB4thaf UD pamenivat)FouraDde GBdjce AsbtoriéRrinedord ascaatlso
publ i shed certain applications describing anti-bacterial conpounds:

WO2005/ 026d4:8ati NEORRADE R4 thicrdé2MIGHHBRBRG:t WELARMIAR 6748,  MGRREEA02599,
WO2006/ 092608, and WO2007/071965. Sunmary of the Invention W have

di scover eq, @eddeie MARBviRies OVRRMNI G PMYChzHLEs Hheflitty ¢ PP21DE) b FA41ghdONA
gyrase and / or topoisomerase |V. I'n one enbodi ment, according to the

pr esent ir@,gef;gélqull]t.here is provided a conpound

An herbal tea, Ku Ding Cha (also referred to as Kudingcha, Kuding tea, bitter tea, ku
cha), is also known to have cardiovascular benefits. It is widely consumed in China as a
normal tea or functional drink. The original plant of Ku Ding Cha consists of about 10
most commonly known species in the genus Ligustrum, Oleaceae, and Ilex,
Aquifoliaceae including Ligustrum pedunclare, Ligustrum purpurascens, Ligustrum
Japonicum, Ligustrum robustrum, Ilex cornuta, Ilex kudincha C. J. Tseng (Aquifoliaceae),
llex latifolia, Cratoxylum prunifolium, Ehretia thyrsiflora, Photinia serruiata [12] and

llex paraguariensis. The extract from these ground plants in hot water is consumed as a



of formula (1):(1) or a pharmaceutically acceptable salt thereof, wherein:
Rlng A| t to one of the carbon atons indicated nx N N, CH
or é{ﬁlzé@g@?%gt ed from Cl-6al kyl, C2-6al kenyl, 89%(‘1%3200?/03%435

C3- 6cyc| oal kyl; wherein RL may be optionally substl tut ed on carbon by one
or nore R7; R2 is selected from hydrogen or Cl-6al kyl; wherein said

Cl- 6al kyl may be optionally substituted by one or nore groups independently
sel ected from hal o, cyano, -hydroxy, nitro and am no; or Rl and R2 together
with the nietr dgenima) siuddiashextiaety frsemat afatbersdspedresrhavenbeear fouyd Itoy promdier ei n
said heterocyclyl may be optionally substituted on one or nore carbon atons
wi t h one odircoiatien R8bloaddlowkebkod prdsswa) ldhvh ahtroatiatl e kffeconbmi rduanewdls or a
-S- noiety that nitrogen nay be optionally substituted by one oxo group and
that sul f uf lifys beplaghh Qral sl Brksinply! Rdadyxsehihental sWdy Qaily GaOsfisg ofind
wherein if said heterocyclyl contains an -NH noiety that nltrogen may be

opti onal | ywstbibgktdctit 8¢ 7Ry p'ézr &H@nﬁﬁ't@ &?&cﬁd’léﬁf@r&%mlﬁatb St fcke of 500
4car bocyclyl or a het er ocycl y wherei n"the carbocyclyl or heterocyclyl may

be opti Onaﬂl!;/ﬁ Sal %'\Légkgqugnfo(ﬁﬂ? 10'si c%nﬁ?rrpcm'%l_ e&ho rﬁ’as% %@enﬁfaﬁ@%%{ R10

and wherein het er ocycly | ns an nol et

ni trogen u ul

be opti ongﬁ%%%/e?tgﬁ tglgaé/rbd%sg%el rln Wo oxo ygrd(%{fpf) ra% i Er?cf% g

het er ocycl cont al ns an NH- noi ety that, nitrogen i.onal

substit ut g‘b‘f“ﬁ’ HP8tisse Oéclt%ad“qn? eﬁz‘iceft Rde g% OdftBT'a? gﬁlﬁStﬁr@Ld?rence
are i ndependentl sel ected from.the roup consi stin of hal o, nitro, cyano,
hydr oxy, dRPREh °1ﬁ$§?r€!ﬁ§?6 rabits (kA Theodlingeql bengfits ofcthe den 10yt manggemank gy |
L/-(CG _6al kyl)amno, L,L/-(C1 6a| kyl ) 2am no, and wherein R4, R13 , and R15
i ndependerhunandloadzhal eé@fﬂéﬁomytraj@n@b@wmahw npy bean detarménedn one or nore
carbon by one or nore one or nore R12 ;R5 is -OH, -NH, a C _6al koxy, an
N- (G _6al kyl )am no, or N-(C i-oal kyl ~ani no; wherein the _6al koxy, an may
be optionally substituted on one or nore carbon atons with one or nore,

i ndependeriTHeybisletieslityesttiRd 4ompbiGentsf dfrKieBitly Cleachane @80 beidetermiiepengentd vy

sel ected fromthe group consisting of hydrogen, Cl-6al kyl, Cral kyl sul fanyl,

carboxy, cadhaconplic chbrddd ofadaid HE I sﬂ\écﬁm‘c()ﬁiaﬂn' nﬁiﬁkxjéi(i X okgnmoy! ,

C3_i 4carbocyclyl, and heterocyclyl; wherein R6 is optionally substituted on
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 Ilex
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 regulation 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].



one or nore carbon atons with one or nore R16 ; and wherein if said

het erocyclyl contains an =N- or a -S noiety that nitrogen may be

opt i onal lwyo=owzi38458t ed by one oxo group and that sul fur pomyBey/eEaéional |y
substituted by one or two oxo groups; and wherein if said heterocyclyl
contains an -NH noiety that nitrogen nmay be optionally substituted by a
group selected fromR1l7 ; R13 is selected fromthe group consisting of
hydr ogen, hal o, nitro, cyano, hydroxy, am no, nercapto, Cl-6alkyl,

C2- 6al ke !m &%h@étt&?ﬂg%lld sa@omﬁ@hlﬁ@%en Noldtedlfr&ir iy Kl BAEMQ; 1l&uhkn6§dé5' 6al kyl)

2am no, and Cl bal kyl sul fanyl ; wherein R13 may be optionally substituted on

one or (e ?@{(g?d% ﬁl\f \91'1'? gft E)gmﬁr}.? 19{1fof6§ des B;I'% Goc{ndFifP7 F!ﬂﬁndg\ik% goget her

with the intervening orm a used ief erocyc erein the

fused het e titu one or nore carbon
atonms w ﬁ% (}é%b%“ ﬁ%ﬁ%tei% b%‘gfi p‘gtjf% ?H'I%Ztc i hﬁg}é&%}md wherein if said
fused heterocyclyl contali s an = npi et at nitr

opt i onal |SPMEUHERPIETRERRIC ) d’tli‘énﬂ? ar&ﬂ‘i)&g‘/caﬁﬁest heye %ﬁﬂ? lﬁ‘élﬁtegg%d’b?%nal ly
substituted by one or two oxo groups; and wherein if sald fused

het er ocy dPipg dﬁ&“ﬁ%ﬂfam’enﬂﬁf’/‘%ﬁ)e‘?%ﬂeﬁ hiredatidssotdrandeyThas BismyBbanotd,
substituted by a group selected fromRl7 ; mis QOorl; P is 0, 1, or 2; RY,
RS, RL0 ,glRbgides, R0 lipedoskd® Brle BslbBtilk (kY sBo:, eng BoWI whireenotarpanoihch
occurrence, are independently selected fromhalo, nitro, cyano, hydroxy,
am no, cagtjamxiyles.clapsdnlasidyB,-Ilhhasclaqenddensiﬁbqblaairmwitor @iA@'&Rwith IC20 6626%ny| |
C2- 6al kynyl, Ci1-6al koxy, Cl-6al kanoyl, C _6al kanoyl oxy,

TV- (C1- 6glMy231am no, N N-(C 1-6al kyl) 2am no, G _6al kanoyl am no,

TV- (Cl1- 6al kyl ) carbanoyl, N N (C 1-6al kyl) 2carbanmoyl, C _6al kyl S(O a-
wherein a is 0, 1 or 2, Cl-6al koxycarbonyl, G _6al koxycarbonyl am no, N (C
1- 6al kyl ) sul pham)yl , V -(C 1-6al kyl) 2sul phanoyl, C1-6al kyl sul phonyl am no,

C3_6car bggy Py O(f‘ﬁ)aris Qﬁg ﬁgﬁl i é@ntaer\@x‘%l% iR berlR; tuE%Jo@ and%ﬂll%rogeﬁijeﬂacﬁf'd R16

i ndependent eac may be optionally substituted on one or nore
carbon by one or nore R19 ; and wherein if said heterocyclyl contains an
-NH noiety that nitrogen may be optionally substituted by a group selected

from R20;, .and wh i d het cl cont ai. m)lety
that i troGerE AR GETBBTSAE TDobobe: etk da Benihulh 3t sagmaliorhL:
sul fur may be optlonally sub titut one qr..two oxo groups R9, Rl 1, R17
and R20, Sle&‘?rale%wn%d'tﬁ“ﬂ‘@ﬂ%é engpige 5?&5@ ef5aAtTgonal Mgeftaﬁ‘gﬁr%%tﬁ?w

cyclooxygenase, DNA ligase I, elastase, protein kinases A and C, and RNA-directed
DNA polymerase [29]. Recently, ursolic acid has also been identified as an inhibitor of
nucleoside triphosphate hydrolase (NTPase, ICsy 0.6 uM) and acyl-CoA: cholesterol
acyltransferase (ACAT, ICsy, 58.8 uM) [30-31]. Ursolic acid is also a strong

antitumorigenic and chemopreventive agent [32].

Betulin (lup-20[29]-ene-3p, 28-diol) and betulinic acid (3-hydroxy-20[29]-lupen-28-oic
acid) are anti-inflammatory and cytotoxic against a variety of tumor cell lines [33]. U.S.
Patent No. 5,679,828 has found that betulinic acid and its derivatives have strong anti-

HIV infection activity. Betulinic acid has also been identified as an inhibitor of acyl



C3-6¢cycl oal kyl , G _6al kanoyl , G _6al kyl sul phonyl, G _6al koxycar bonyl ,

car banoyl, benzyl, benzyl oxycarbonyl, benzoyl and phenyl sul phonyl; wherein
R9, Rl 1,wBkd09/13a43d R20 i ndependently of each ot her nayPoe/1BI0)/00Taé1 Y
substituted on carbon by one or nore R; and R19 and R23, for each
occurrence, are independently selected fromhalo, nitro, cyano, hydroxy,
trifluoronethoxy, trifluoronethyl, am no, carboxy, carbanoyl, nercapto,

sul phanoyl, d -6al kyl, d -6al koxy, acetyl, acetoxy, methylam no,

et hyl am ng, A .d4iAEjk n%%;(%]e?(fpca% ltraqlsi%;agé’gﬁf‘f‘Aﬁo ICL[/ '9@}11%5' [34]. -FRRYIn®I¥E, Nbtulin

acetyl am no, JV- banoyl V- et hyl car banmoyl ,

JV|\/d|neth arb i

JV- et hyI = \Vg@ﬁl Iagggr)% rgtg))ﬁk//? A\rréel?tuy ; 10?9&@?@&% 8 and 16h2 ISV{J rf)s Fchtilve}y
ethylsulqg nyl , nesyl, et hyl sul phonyl , nethoxycarbonyl et hoxycar bonyl ,

JV- net hyl rphanDyI, iwhethylsulphannyl, iY,iMhdinethyIsquhanDyI,

V, V- di et hyl sul phanoyl or L/-nethyl-JV-ethyl sul phanoyl, provided that the
conmpound is not one of the follow ng conpounds: ANTI REFLECTI VE COATI NG
COVPOSI TI ONS Fi el d of Invention The present invention relates to a_ novel

ant i r ef | deweold38dhdrarg-2062D dJupane ooF W)rlt@enréé ol has pageioypd txlaye 3gtiny
formng a thin layer of the novel antireflective coating conposition

bet ween aaneH lagtitifyvea sloystregtlaionmf MFBoandrhas ibsen idsatifigtyas @uehibiterpbsi ti ons
are particularly useful in the fabrication of sem conductor devices by

phot ol i t hegr@pAi cholesthuliagqylasnsfBaeACAINICIH 48 pM§24385]conposi ti ons are used
in mcrolithography processes for naking mniaturized el ectronic conponents
such as in the fabrication of conputer chips and integrated circuits.
Generally, in these processes, a thin coating of filmof a photoresi st

conposi ti @odogerdit A&, ARRIIQH cdBpSheAUSIHU Bl ORY BAd Bren idilledss sgublegoOn
wafers used for naking integrated circuits. The coated substrate is then

baked to ¢ @B&ﬁﬁ&ﬁﬁ&n%ﬂg%hY@ torion ANt 23 hot oresi st conposition and to fix
su a

the coating onto t strate. The ed coated surface of the substrate
is next subjected to an i nage-w se exposure to radiation. This radiation
exposure causes a chem cal transformation in the exposed areas of the
coated surface. Visible light, ultraviolet (UV) light, electron beam and

X-ray rag| 2\{)1 orenngrpg nt (z:llgltelvatea(ii w1 e|139 Pn E%%Sés ar?({) %Ql(cyalféa esgar;[zgg & Ch{r]la), has

been found to have various health-promoting properties. In Europe, the species of
hawthorn which are commonly accepted in herbal medicine include Crataegus
oxyacantha, Crataegus pentagyna Waldst, Crataegus nigra Waldst, Crataegus azarolus
L. and Crataegus monogyna. In China, two other varieties of hawthorn including
Crataegus pinnatifida and Crataegus pinnatifida Bge var. major NE Br., have been used
in traditional Chinese medicine. Studies indicate that both European as well as Chinese
varieties have various health benefits including anti-oxidant, anti-inflammatory and
hypolipidemic effects. These varieties have also been found to have protective effects on
the brain and vascular endothelium and endothelium-dependent relaxation. In addition,
some clinical studies also indicate that hawthorn has blood pressure lowering properties

and is effective in the treatment of mild forms of arrhythmia. Flavonoids, in particular



m crol i thographi c processes. After this inmage-w se exposure, the coated
substrate is treated with a devel oper solution to dissolve and renove
ei t her t hwonadias4is8n- exposed or the unexposed areas of twPrhe/plov/oersesi st. The
trend towards the mniaturization of sem conductor devices has led to the
use of new photoresists that are sensitive to | ower and | ower wavel engt hs
of radiation and has also led to the use of sophisticated nultilevel
systens to overcone difficulties associated with such m niaturization. The
use of hi ﬁ?ﬁ&f i.n Jbef [ [ {RtsP ' g is one
approachp?%hgp nléﬁ%tﬂgagﬁ%% e#gg%ﬁgfEfggiF?g??gﬂsbggkgﬁg%?gcEﬁgﬂ%hf
l'ightfrom.highly.reflectiwve.sy I I € ack
ref lect | JHTgarEipf AEPhIES iRiaRs AL R JHRRIRUe polk SRR AN TS Bing 0
Thin filminterference, or.standi ves,. result in changes in critical
line wi dPRORSTHRSAEH SHge é%‘?féfécéhks WQ%V\Q?F%E"“PW‘B HETES &eﬁ}egatﬁ% “qﬁ ee(r’lttsi ty in
the photoresist filmas the thickness of the photoresist changes.

Ref | ect i wBOlgHEhi3 Y becones severe as the photoresist is patterned over
substrat es containing topographical features, which scatter |ight through
t he photoresist film leading to line width variations, and in the extrene
case, formng regions with conplete photoresist |oss. In cases where
further reduction or elimnation of Iine width variation is required, the
use of betiMMARYIOEMHCINVENGI®N ng provi des the best solution for the
elimnation of reflectivity. The bottomantireflective coating is applied
to the substrate prior to coating wwth the photoresist and prior to

exposur e . ThEheesBQh@mests Bivel fButkBasRitain e pokisenodtn#Rie asgdian ag Ku
antireflective coating in the exposed area is then etched, typically in

gaseous [);asEha, ARhdBE RRALEQT §SERIMiPAL {d2hbindtdnt NHeredt 2BRT ShEQH LA he

substrate. The étch rate of the antireflective film shoul d be relatively
high in ri e t orgsi : LT oy Githtd M IS
ot cned witHBaF AlehSell B! CrRE| Sherdlul Bnolifipftih 1R oG Rie |
process. Antireflective coati nust, al so possess, th [r rption
and ref ré@ﬁofl%lée’ftﬁag&g Ahe (frﬁxéor\?ﬁ\g%? é?ﬁjhﬁrS exé}%ﬁ%n gagh SX%aS% ?rgt\%@t atxﬁgﬁ esi red
| i thographi ¢ properties. |t is necessary to a bottomantjreflective
Coat | oo CREDILE e SHES bt 1asr Bt etetrBed i AreSh AR, biye a1
antireflective coatings,need to have hkﬁh etch rates and pe sufficiently
absor bi ndlisgpyered hat besberinerand berbsape relatedigikaloids, g ipaljitine 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 Ding Cha is derived

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



antireflective coatings. SUVWARY OF THE | NVENTI ON The i nvention descri bes
an antireflective coating conposition which contains a novel polyner

wi t hout awoanevssiss chr onophore, which finds applicati oRETIIR2009/005461
anti-reflective coating materials in high NA |ithography. Thematerials have
ultra high etch rates because of the backbone of the polynmer and the
absence of aromatic chronophore attached to the polyner. The anti
reflective coating conmposition conprising a polyner which does not contain
an ar omalzy Gl TRRH, CEnha 35 IRD V1B Andrh JorARlakph 2l bid Ae€EHHBIA Nk NG
agent, whete the polyner conprises a structural unit derived froma diacid,
a triachdind &k A0V ULIGRL hd Jafi0'AAPIA B CIsLARTE QoREnd ] ol

t hereof and a structural uni eriv rom a adithiol, atriol, a

trithiol, a diepo cont ai ni pg_conpound ri.epoxy .contai ni ound, or
i xt ure teﬁg?cé‘(?f‘,m%%er g’a&eﬁeacliﬂ% Walct; YRR g}foﬁ i'0 {,%r?sr e elr'tcl)(ﬁ?'ert ﬂgylg@g@oxy
cont ai ni ng conpound, or triepoxy containi co und cont ai ns. pne, or nore
ni t r ogen AHREPITPIXEHFS: lﬁ‘fcoa?léﬁpﬁﬁ"albyoll‘?f"&f ﬁ@‘y{; 'Q)frﬁgﬁlﬁ’?% SFRy Fsé’ﬁ@ag}{ gﬁ}‘)‘%. The
pol ynmer can conprise a repetitive unit of structure (1) or (2) where each
of Y and eyters, pthespesrecipty &4-areéheas, hodrosargam chlendes g oferasgas solenthons  z and
Z 1 independently are the structural unit derived froma diol, a dithiol, a
triol, amixfurdsitbéreofa Wiatspoalsohobrethail atatgie aodrpihecctate-based solappixbles ai ni ng
conmpound; each of RL and Ri 0O independently are hydrogen or the structural
uni t der iave @rdferost, althoughe poXajcobolid @k tmaatign cis npou nutefegad hExtkackdn anad be

R2o0i ndependently are Ri or the structural unit derived froma dithiol, a
trithiol cafiedicRPB¥ YisiagNgaidnixt@ctiampeiiihg pressariked Bpod gxteanbai(PLBglsonpound,;
each of Q1, @@, B, and 4 are independently a direct bond or an

unsubst i tfigf 20kelhRet o1 Hne Exfrhct; ASHY | BARIatiBAC BoEatlonansichiwavadapendent | y
are 0 or 1; and each of k or k 1 independently are O or 1. The present

| nvent | Mkl et iyttt fifld BPRAANOANAL CIERAS o UpefsBitk AldedcAsd ML | ©

chronophore conprising a structural unit Ived froma diacid, a triacid,
a di anhydride or .its corresgondi a6h g0 ] ) e d a
St ruct ur 4P Aoy Beed BESTEEAYEHEL BRPhh e PlekIS 2 ARATl g

G POy CoOLSLRLARONPR bl ALY SR s SEERY el
Corrpound’ofoléu tDrlrllg(:) %é,ymggtngrgtiepaibi]ygobtained 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



conpound contains one or nore nitrogen and/or sulfur atons or contains one
or nore al kyl ene groups. The present invention also relates to a coated
substr at evoanpri3sisag a substrate havi ng thereon an anti PefTliBoD9VB4€I0at | Ng
| ayer fornmed fromthe antireflective coating conposition disclosed herein,
where the antireflective coating | ayer has an absorption paraneter (k) in
the range of 0.01 < k < 0.35 when neasured at 193 nm |In addition, the
present invention also relates to a process for formng an inmage

conpri si NGncélrae@ab 'Hg_glda&dsdl)lﬁ KprB8ucls EOSh apordtir at B @erdpdratuef dfexd tove
coating conposition scl osed herein; b) coating and baking a photore5|st

filmon tg, Oﬂdfitel(}% f{t{){orﬁ)ﬁ’t%&e efeRBly RBio 4P ¢ %@%stsﬁ‘e?e}(mB

photore5|st an irmage I n the photoresist’ e) optlonally,

baki ng t substrat e af er ex R I JHE
DRAW NGShfe S A ﬁ’refe N al&‘ 6,?,? ?\néllggf)ﬂ&& aaltér?)cI?L éFo&§§% p;e(rem OO%ZWI th the
fol | owi ng neani ngs: Cauchy correlatlon Ex |: Exposure | (high n low k
regi on) alb:SPak: f6hPIAYESd ha: hal f measure DETAI LED DESCRI PTION OF THE

| NVENTI ON The i nvention describes an antireflective coating conposition

whi ch contains a novel polynmer w thout an aromatic chronophore, which finds
applications in anti-reflective coating materials in high NA |lithography.
The nat erKaiRingaeha includss mnyhpast of ar KuePinge Chasplagf ishextggEksbeicaly t he

pol ymer and the absence of aromatic chronophore attached to the pol yner.

The ant i rsghihesizddv eoropainids ghgompoound on KenpingsChay er peleyehemiodhi phcigbes not
contain an aromatic chronophore, an acid generator, and optionally a

cr ossl i nkilagifeddivm awhgdreof the figoh yrériedcplamy sk wilhhatinafi¢ryimaluding in thker i ved
froma diacid, a triacid, a dianhydride or its corresponding tetraacid or a

m xture tdameHe refethed (G4 KIDCUKAIC kiR ibkerti®uhd efcdntammaltiplodctiva ifrédiémd , a
triol, atrithiol, a diepoxy containing conpound, a triepoxy containing

conpound, i, Ofo B s%&ﬂéﬁ@n 1%1%% frestdMAGH G1soas A Shnergiliti NifRks int ddnHinatiohi Wit ol , the
di epoxy contai ni ng compound, or triepoxy

huanglian and its extracts. A few of the active ingredients from KDC were identified as
tri-terpenes: lupeol, ursolic acid, betulin and betulinic acid and related derivatives; a
group of tri-terpenoid saponins; a group of mono-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.).



cont ai ni ng conpound contains one or nore nitrogen and/or sulfur atons or
contains one or nore al kyl ene groups. The pol yner can conprise a repetitive
unit of swouotwumse+s§1l) or (2)where each of Y and Y 1 i ndepenamod/bhos4@r e a
non-aromatic |inking noiety; each of Z and Z 1 independently are the
structural wunit derived froma diol, a dithiol, a triol, atrithiol, a

di epoxy cont ai ni ng conpound, or a triepoxy containing conpound; each of Ri
and Ri 0 independently are hydrogen or the structural unit derived froma
nonoepoxy cont ai ni ng conpound; each of R2 and R20 i ndependently are R or
the structural unit derived froma dithiol, a trithiol, a diepoxy

cont ai ni rﬁ’ua%% o4 ’itf {ex?raétgi %%X%gﬁg;%lrl%&g Qﬁﬂgﬁfiﬁﬂg;thﬁaﬁﬁ @bur@lin @, B,

and Q4 are | fidependently a direct an unsubstituted or substituted
C -4 alkyleng; each .of h and hi independentl [ ok 1. ..and of k or
k 1 inde Wgﬁ%’}’s}’ectfeémﬁ agg %fg)erl"ﬂee “Br %lglén e)?qrr'?l\cleh ?rg?f%lleé eéﬁ%gtcl)@eg’efug%?e%’ to a
pol ymer which does not  contajn . aronmati.c .chronophore c rjsi a

st ruct ur #nd psrierige F"?q%té‘a a]%F]BH*Sé’V ‘ﬁiq‘ﬁfﬁ‘?ﬂ te 1?%‘\“58% & cjﬂ“&ﬁ’h drf’fegggg? Mts

corresponding tetraacid or a mxture thereof and a strqctural unj t derived
froma dill. Huapglian; berberiperand derbeging-rslated alkoloidsugh aspalpiife ATy &% mound,
a triepoxy containing conpound, or mxture thereof, where the dial,

di t hi ol , thestpkefetablytdtitoned from @ipsis hirervnFainsh ity ussrepbund exErction fOFbxy
cont ai ni ng conpound contains one or nore nitrogen and/or sulfur atons or
cont ai ns thadried andbpewddrkd/ heheCoptsugignendinas plse semetimenigrominors Gaptis reell at es t o
a coated substrate conprising a substrate having thereon an antireflective
coating |@ydén fiiremy Galamrdabe Huahg ran, eHuhvgian o Rhizogac Copods, t o0Cogiiscl osed
herein, where the anti reflective coating | ayer has an absorption paraneter

(k) in thgfangemontesOL HE. knay Qls3dSbaviRereRBRS bbRthedt frd A3 Caplis |daitaided t i on,
the present invention also relates to aprocess for formng an i mage

conpri si ngy @zn%ca%gi@g%@[@ ed‘féeﬂﬂw_ﬁll.s tRgherlof, %ﬁb@riﬁé)%e%_@ﬁhéﬁéri\@ﬁ{rés\,/e

coating conposition herein; b) coating and baki ng a photoresi st

fil t f the.antiref i ing: i i .00S]
p'hognofgsi %{e)ll;o%&) argg \Pgﬁﬁ‘)ehﬁeeéélgt%& : a}rfrlgaé(gﬁ?%ﬁ% glsg)be' A8 NS & \21}‘19%2 %)fiq%latnr&e

opI n hot or esi st ; nal ly,

ooKi . a8 B, SRR, SRR A R PP e
1.2.3.4- b;l)'itataip %E’i?i}el;c?, Cl?errl?g’)i(sy!uizrger%?aing Jh%ﬂ}'ﬁ'&%gr‘?s’ vz:l‘geztbl?flmllz%hneid., Berberis
vernae Schneid., Berberis soufleana. Schneid., Berberis pruinosa Franch., Berberis
poiretii Schneid., Berberis wilsonae Heml., Berberis dictyophylla Fr., Berberis Jjulianae
. Schneid., Berberis ja?nesiana Forrest et W. W. Sm., Berbeis heteropoda Schrenk.,
Berberis brachypdda Maxi, Berberis sargentiana, Berberis thunbergii, Berberis vulgaris
(barberry), and Oregon grape (Berberis aquifolium) as well as Corydalis Ti uber (Yan hu
suo), Coptis japonica, Coptis Trifolia, Coptis teeta, Coptis quiquefolia, Coptis deltodea,
Phellodendron amurence (Amur cork tree or Huang bai), Argemone mexicaca L. (prickly
poppy), Andira inermis (cabbage bark), Corydalis Spp (Fumewort), Mahonia aquifolium

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

(moonseed), Tinospora Cordifolia (Guduchi), and Eschscholzia californica (California
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pent anet et racar boxyl i c aci d di anhydride, 1, 2,4,5-cyclohexanetetracarboxylic
aci d di anhydride, 1, 2,3, 4-cycl opentanetetracarboxylic acid di anhydri de,

1, 2, 3, 4- Woyebussenet et racar boxylic aci d di anhydri de, PRTABZH0%005461

t et rahydr of urant et racarboxylic acid di anhydride, 1,2, 3, 4-

cycl obut anet etracar boxylic acid dianhydride, 1,2,5,6-cycloocta-1 ,5-

di enetetracarboxylic acid di anhydride, 2,3,5-tricarboxycycl opentyl acetic
acid di anhydride, 3,5,6-tricarboxynorbornylacetic acid di anhydride,

bi cycl of %)0% %] OQitdble Pseﬁlegt»s 3m§lu§e tyedidra aaiaROWMlet, Cwakeh-dlceha nijidhire sl €acid

bi cycl of oct ane-2, 3,5, 6- tetracarboxyllc aci d di anhydri de,
5-(2,5-di el
di anhydr |‘gg$gll %%%h%g}égf@}ei Yﬁ%@gﬁgt ot (gceglé'%gl)%{;(ﬁlllégur% a@?@%@ﬁ@ﬁhygy i de,

e A R G g s e

trithiol (e.g. neopent | ycol Ik a te, droxyet hyl)
cyanuric 18 5 etfer&L esap%/ ﬁllbgﬁéuf lserglixyglf c)a/lﬁ) LfHﬂg@ or at axi Igamx SO0EMS bt

2, 3-di brono- 2- butene-1 ,4-diol, 1,3- propanedol 1, 6- hexape g:

2, 2-di rretlﬁl}FUIitheaioérWB@hé‘Gido‘VaterdP@teH% @ﬁé“’bla&’é’éﬂ aq“F?‘fSétl?ﬂhPEﬁ Yg?%?@é‘f and
the like, etc in the presence of tetraal kyl ammoni um chloride catal yst. As
will al scandecthylpaestiterbesdd solvent nytugameres prederres) séfhorghnan eqnsous cleqtiohg
diacids or triacids with diols, dithiols, triols, trithiols, diepoxy and
triepoxy exaapamndsmosEpacfpirad Bitratitimoicds benwiried ewi lysusing ligeid extractinm ane

di carboxylic acid, 1,8-octane dicarboxylic acid, 1,4-cyclohexane

di car boxyihéladiagipiksshriseariquideithetion RUE, alaciatled accldrhted Isolvent dxactines of
the di anhydrides, diacids, and triacids includePharnmaceutical conposition

conpri si NgSeXt hacdratid é’diﬁd%ﬂbﬁm nABdwie disst Chdraeidrecdri wepek@itichloviiid ng
bl ood Iipid Ievels FI ELD OF THE | NVENTION This invention relates to

medi ci nal gﬁgﬁﬂﬁi ,ezﬁ%xﬁﬁf)ﬁ | Opr8ddid aill Qx ERNBh NAtal REOr@én LI bl - hefRal

extracts onstltuents for pionoting human and veterlnary

heal th, p refera% §r§0\5 r%f‘r Vﬁ‘t%?e%lﬂ‘% 2:”' me %%J}@l% 5-“5@ IthWI ON

Cardlova di'sease ’( |ng ‘cause o eath i n ndst

i ndustri al I d |1
peopl ¢ coMBEREMAOmDaR b veal Fy Easbeot CUHE T étl%?arf.“ﬁdﬁpﬁﬁns%%z?
reported to suffer fromsone els of -bl ood

t¥pe of CV C|n
chol est er RATWeSN €8 ,0nF CTYE Bob@“&%n%riefef/aq%( ; hours, miore

preferably 5 minutes to twenty-four hours, even more preferably for 20 minutes to 5
hours, most preferably 2 hours, at a temperature e.g. 4-120° C, preferably 15-100° 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/or
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
phase 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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chol esterol, is knowmn to be one of the effective strategies for the
prevention of CVD [I]. A class of drugs, called statins, has been found to
be hi ghl ywefzh@xciss4se i n t he reducti on of bl ood chol est er @CTIBx®Y/8054&t at i ns
wor k by suppressing the activity of HMG CoA reductase, the rate limting
enzynme in the synthesis of cholesterol in cells. The resultant decrease in
intracel lular concentrations results in a conpensatory up-regul ation of
surface |l owdensity lipoprotein (LDL) receptors, which in turn nedi ates

cl earance of LDLcholcst erol fromplasma. Cinically, HMG CoA reductase
inhibitors arc effective in |lowering blood LDL-chol esterol |evels by 20-40%
and have B’ielr e%ntc)grelcri] b]c %lélnqlge }eﬁ%é(%l:asl?ilgﬁg%u\ﬁﬂ Withif ﬁ%h@aﬁ%iatnm%lja&’iﬁ%ﬁd@fbu

triglyceride and T nduci ng I'ncreases 1n vel s o éhoﬁ est erol

in blood [2,3]: Despite, their ccess in the mapagenent of bl oodli.pid
concentr ?B‘?‘}]sl,‘m’éffd;'t%r herpﬂél?eaﬁ‘?li ﬁﬁrgfﬁ 'regaé?fir:%rt anﬁgogpcroé%pé’rufl‘gseﬁ'gt ger F’I“E)epati ents
with hyperlipidema. In particular, these drugs are .contraindicated in

pati ent s sifete berberanst %P%d%rpai‘ﬂﬁaier%Wf@pé??%s‘?%g]&lf’flg‘hs‘?’orleﬂmg (fg’g’”élﬁt ients,
statins have al so been reported to cause elevations in various,

hepat oceljhtadrehizinn chieside.s erlphigiges rraagniofering neigkerbgng,  dikydsgReebearingo (Peen
found to have potential adverse effects on nuscle, kidney and the nervous
syst em ofcasatine, Bahydeastine, yldeasaniepusd adlscahbeef Copgonatmnefof hesp aikajoidur i ng
the treatnment with statins. Although nyopathy occurs in only 0.1 to 0.2% of

pati ents W&e Bhuht ROhslealhdiBistid &fects inHowaGIpEPEBSekdidh. t he i ncrease in dose.
In addition, if left untreated, myopathy could lead to a nore serious and

|ife-threatening condition called rhabdonyl osis. Consequently, follow ng
t he devel opnent of nyopathy i mmedi ate cessation of statin therapy is

required oY . 1. G paty . e rberine
(B8R ar Henisaidh RFHEFRLLaL ¥ 9R GULRRLELR, EchispR RI30 1T bt
chol est er ol ncentrations by, 29% tri.glvecerides by. 359 hol est er ol
by 25% [ 6t o P Giedtl<a e el Bl Sh e R R SR g
efficacy of BBR . Oral_adm nistrati of BBR to hyperlipidem c hansters at a
dose of 1BMHYPPSYNE ergﬁnﬁﬁ%‘ﬁéc‘aéggfu’é’ﬁﬁlﬂmf‘b“ﬂ‘gmf%gn‘%thﬁ?(?ggf’% - and
LDL-chol esterol levels by up to 30%[6-8]. A nunmher of in vitro studies
utilizi ngdoyioRemRR @Wmﬁé%%me),l [WreXug henelaSypsagsiaes ad| GXPepeidesal so been
carried out to determ ne the underlying mechani sms of chol esterol -1 owering
ef fects ofonBBRIg Edwal frem{Gyoestemew@entephilum (GiapeereapayorBiR (thwtbdases t he
expression of LDL receptors in the cells through a posttranscriptional -
mechani smmdkied), [JiaoCGeelsad; Isbidavetenrndilxdtavomes ebntairiey dxtractt fhong Bueredapt ors. BBR
was al so found to inhibit the synthesis of cholesterol and triglyceride in
t he cel | siPheravghionts Ova[GoOCatf FanoryRnd Elavueds edntpinirigadxtrakti frase [6-8]. In a
nore recent study,

' Hawthom (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 (Andrographis paniculatae), [Chuan Xin Lian]; orange peel
and orange peel extracts; tangerine and tangerine peel extracts; hawthorn and/or
hawthomn extracts; Semen Cassiae (Jue ming zi) and Semen extracts; Rhizoma Alismatis
(ze xie) and Rhizoma Alismatis exracts; chtus Lycii (Gou Qi Zi) and Fructus Lycii

extracts; Radix Glycyrrhizae (gang cao) and Radix Glycyrrhizae extracts; Radix Bupleuri
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BBR was found to inhibit differentiation of 3T3-L1 adi pocytes and to
inhibit Iwpogengsiss in the cells through PPAR pat hways [p@iriBAd/sugh

evi dence from a nunber of studies indicates that BBR has

chol esterol -1 owering properties, a dose of approximtely |g/day appears to
be required to achieve clinical benefits. Safety of chronic adm nistration
of this dosing remains a concern. In an experimental study,
intra-peritoneal administration of BBR at. doses exceeding 15 ng/Kg for 10
days to ni trei masnd Badi Bupldvei dxeradtal Radix @tﬂﬁumar&hes apd Bhdixét Bhizomd Bdes of
BBR were also found to be toxic to Gells in culture. For exanple, treatnent
of L929 cebitmcts) FleeddBRwenR datqsiougngane Fldebeflowtd roay extracti Seien Atkighd | nduce
cytotoxicity. Mdre recently, incubation of human liver mcrosones with BBR
at concent SgihbRBSsuah z2refVinBSeni AU giphiOSiRssh€ 8 fictshRh6ink Polyig8gatdf vari ous
CYP 450 enzynmes including CYP2D6, CYP3A4 and CYP2E1l [[H . An her bal tea, Ku

Ding Cha (lisAi(l £)afd RAiBhaflisDARIOdorkl Skitthed EBimhih Hlerd B yitiy cha)

is also known to have cardi ovascular benefits. is wdely consuned in
Chi na as apngrn, f Ku Ding
Cha consi st&s}gog&1 bg%lﬁe?h% Q&Hgg&%‘g%mﬁ{ S%Bﬁggaﬁg%{l%s | Eﬁ’ﬁg&gg‘(r)lus
Li gustrum i ncl.udi rum

peduncl ar escrEP S’anael?xg?)c ig 6{? 3(’3An lca Oél ar%gs & %ué)p@rqr%ﬁl ‘Qﬁg GGt r um
bust I t | | d h Aqui f ol I
S 1 st oS T

[12] and I]ex par uariensis. The extract from t hese ound plants in hot
wat er is cHHsrt&%éad izgma A urquiagfiongte @@%ﬁe@ar@%m@sﬂ%ﬂ%we@w hese
speci es have been found to pronote circul ation of blood, |ower blood
pressure, (imgehi}ireni Gorpdiamp Lacidhmeat Sinensts extrdeiseChaereEeropfming fslugghong) pl asma
[13-15]. For exanple, in an experinental study daily gavagi ng of water
extract s oénd Carexfarcaguaad extscts; dand Hoypensin@tegtendoemnd Fatrgamen a dose of
500 ng/day for 2 weeks was found to significantly reduce the plasm
concent r at Sweplkanidf Redrekesdter ol and triglycerides [16]. |In another study,
daily adm nistration of extracts of Ligustrumjaponicumfor 1-3 nonths
reduced the levels of blood total cholesterol in hyperchol esterolenic
rabbits [ 1gRieFESCRIPEIN DRNEIEiDRAWINGst ea i n the managenent of human
bl ood chol esterol concentrations however have not been determ ned. The
2:] ol ogi cal f nég&% tﬁ@&ﬁ%ﬁ@@l%ﬁ R‘F ngP{th%r &cP@ﬁﬁLX Rhexs%gﬂgggllgiggs ef i ned.
numer ous t %g& I{Efcﬁgv{élnoﬁt%% 9 %@5 Barflrotﬁgrﬁﬁ nes, 1phenyl et hanoi d
gl ycosi desFIé:.af sh ocv% thé) (I)sg-lrglat%g eﬂ‘egs of a water extract of KDC on the secretion of
apolipoprotein-B containing lipoproteins (apo-B) from Hep-G2 cells.

FIG. 3 shows the dose-related effects 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 hawthomn 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 hawthorn 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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derivatives thereof. Sonme of these conpounds are inplicated in the

chol esterol -1 owering effects of Ku Ding Cha; recent studies have found that
a nunber WO 200mi33488d tri-terpenes isolated fromthe | eare3/IBTIAIDOSHGS Of two
species of Ku Ding Cha including Ilex kudingcha and Il ex macropoda were
found to inhibit the activity of acyl-CoA: chol esterol acyltransferase
(ACAT) in vitro [24-27]. ACAT activity is inportant for regulation of

chol esterol absorption fromthe gut and esterification of cholesterol with

fatty acigg. vrlshﬁamﬁé QoseLralkitdd L@ 8f nfevEsidT @Epﬁb@xﬁ&ﬁamnbg%w hown to
decrease G%jggc@&?'i geefaueﬁ oft ﬁ’&llp@%ﬁ)‘i&ﬁ%‘ &n%nﬁﬁ@thﬁbﬂ‘oﬂzﬂls qap&m Flod ﬁ%&aﬁycgf as

very | ow I poprotein articles fromthe 1iver [28]
t he trlterpen0|d saponlns have been |solated fromllex kudlngcha
il ekudin

G and H, qﬁﬁdgsﬁli&g O%égﬁé‘eéf‘?& i3 fghe g?eas[raagpnf Lng ALY ales A C
LTt

activity brih SeRaraiely o .lﬁj 9 %rsoﬂ e aI so
been i solS&Hedr fSRPIRPPEFIRY- TR ININg JROPT] | i pedosi des
A-1 and A-I1 as phenylthanoid gl ycosi des, and | i ed05| des B-1, B-ll, B-11I1,

B-1V, B-VFIGafids snop-lieariensing ehko pIptIs Ry F‘Efé%‘mq_gi Wettbaiod éX‘BacF of Hlas been
i dent i f i @widan eflyhpesitate exidct ACKPGR Yariogs orapprimgs foma pamhined totsldgscnh | s

al so knowdOtug/meloafeaisrtheisestition of epelipopesticinBncontaipiag lipopmtsinsHiepe-By&ioie aci d.
Ursol i c atapd2(c8]l$- Hydr oxy-12-ursen-28-ic acid), has been identified as an
i nhi bitor of several enzynes, including adenosi ne deam nase, arachi donate
| i poxygerm6se]0 & Dnmi-hsar bieyding@xpvggiictaeg hdMAombgasear ¢thedd skase of piiot ei n

Ki nases Anand efhyl atslatbRierabit b€ KT iDNAigRe pyopertame ($r28 fomblaed mtdldoseivfsol i C
aci d has xbse/miedrecisdedtdctdtod oﬁiap@lgyobfﬂﬂéibjﬂ &ntdrhinp lipbposidaaps-Bplieaphat e
hydr ol asq{ Rage, IC50 0.6 mV) and acyl - CoA: chol esterol acyltransferase

( ACAT, 58.8 [30-31]. Ursolic acid is also a strong
ant i tum)rp gen| & ﬁiaemm YEl aglg%w[c%%lbmlﬁgmmmIeg@aczgfﬁal ene- 3b,
28-di ol ) and, b ae& eﬁ%bﬁé%bﬂbﬁi%s eton lf'cnedrboaﬁmedqmap

I -1 {1
0's. Pat dap gt fe St of &%%ﬁ”é}ﬁ*e ﬂa% Phipiie oplof i, 35%??3& ues

have st rﬁﬂé’ Ctep HI v i nfection actl VI ty. Betulinic acid has al so been

dentifi hi pbi t f t f
(DGAT, | | Gl T3 3gnggpo fforpl(é& lmséﬁ%n%aﬁed‘%%ﬁ‘ﬁ P Bea"are good
ACAT i nhl%lptl aredatgextrac @f—'ﬁ %1 BNy afRAS RrARYHERS Slf5s0 Vil

(3/3- Hydr(tf ISP-IEU‘PE%-I upene, or 20(29)-Lupen-3j3-0l) has been found to have

anti
FIG. 13 is a flow diagram illustrating an extraction process for Ku Ding Cha (KDC)

leaves.

FIG. 14 is a non-linear blending curve plotting how combining an ethanol extract of HL
and an ethanol extract of KDC in various proportions for a combined total dose of 150
ug/ml affects the secretion of apolipoprotein-B containing lipoproteins (apo-B) from
HepG2 cells. ,

FIG. 15 is a non-linear blending curve plotting how combining an ethanol extract of HL
and an ethanol extract of KDC in various proportions for a combined total dose of 200
ug/ml affects the secretion of apolipoprotein-B containing lipoproteins (apo-B) from
HepG?2 cells.

FIG. 16 is a non-linear blending curve plotting how combining an ethanol extract of HL
and an ethanol extract of KDC in various proportions for a combined total dose of 250
ug/ml affects the secretion of apolipoprotein-B containing lipoproteins (apo-B) from
HepG?2 cells.
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cancer activity via down-regul ation of NF-kB and has been identified as an
I nhi bitor of acyl-CoA: chol esterol acyltransferase (ACAT I C50, 48 n\)

[ 24, 35] . wbl20090g84s8Cc aci d, a chem cal conponent of Ku Dprog/ighay/odtast been
identified as squal ene synthase inhibitor, with an 1C50 of 0.1 nM [36].
Hawt horn, a plant cultivated wdely in Europe and China (called shanzha in
Chi na), has been found to have various health-pronoting properties. In

Eur ope, the species of hawthorn which are commonly accepted in herbal

medi ci ne gigc| 1de n%qfn@ﬁ%&dm@/&&@am@n Go RRRBHInPANSRANON Bx ¥kt SSHL
Crat aegusg, plard Se et @ &éﬁ’ﬁ&' fHfowing APl 38GHScciROIOgYNA. I N

g;?gegb‘@tr&%ﬁg sV?gé @a%oq %M aQ:%HB %t%bgs@sgm @Iﬁréaﬁ :;(‘j | ??oﬁgf
Chi nese r?rg #e °ese°"§€ud| eéml mt E‘gtlﬂ) u;(egrf) ﬁ&BZ%I%ﬂwéﬁasz Chi nese

varieties Save various healt h benef | ts I ncl udi ng anti - oxi dant,
anti-inflamatory a ol j. pi dem eff cts. hese v I es al so been
found to HGvE ﬁrad’loérc]’cnlf’%‘yé’q rg% OYRe B 6ﬂ°ﬁ1 é‘tﬂo Xtéaﬁg?){]ﬁgl i um and
endot hel ianfihsceanieopiiass eteesef o Cq L ?‘?S‘ng E} %‘ie% udi es al so
i ndi cat e exHagtiond (it FbAn ithyagioys BE’(R%W@%@‘H@é"OF’%ﬁlt‘P‘@;EB% 40 ued nd i s

ef f ect i veffests thescercien ofeapplipprofeindd rontaingrlivaprotsiet{aperB) Boavmsizds, in
parti cul aells.oant hocyani di nes are believed to be the active conponents of
haw horn. Studies utilizing various flavonoids indicate that these
conpound<FIGoSBamonH dleasil erding ¢uwveplotigg howpentbiesg ancthansl extsgseef HLcal | y

t hey havenb@envitephdsd etiatcrfé&d3€ obtamel dplitwiog ethtai endéthghakwst er ol [ 37] .
SUMVARY  @ktrddtiont ($VIENBY (I\atioes propsiohs forveninbired hewlalosoofib 0t upan! affectsai n
conmposi t i tRASecfRioR bf sioligoprongBicantainth lipbpkdteigs Gpa-B)dronh BegiE2 cetlst ract s or
cheni cal conbinations thereof, can synergistically promote cardiovascul ar
heal th. g, §(y{§edr1g>hame9r mema ofifAR HO& RIbRIiACEh &hided extrdtt 6EEHD

extracti %ﬂ %B ﬁ{ed%u&%hg aGhhdldndambl pefale separately
ose gte“ e O%gdma ofag: oMyﬁs %éﬂtatc%fnbgﬁhl?&gl dcke B MIEIg AtlatrdcRe
al kal oi ds ese.cre%o 3 %\’0 Llp g%ﬁ{l gétgl ?{)a%@di qﬁrﬁﬂ%@ﬁéﬁﬁuangl I an

extract, act syner ch other to ovascul ar
sl 1" 16IF ?Lm °‘%‘F‘°§ gﬁ%ﬁg 8“0?08}?‘“‘“ i etﬂfmnorf?% ?8‘f fLo st
used to ridf et‘ﬁ 0‘%1??8

car di ovasXtipeionp £41/4 I$ “KYP“B“Fl “’@ﬁﬁ‘o&ﬁg’r atcé’mé’%{e doé‘éﬂf eO i"%écés from
any part B sqcpréion pEappligprgtsins CBPQHtmg W‘é‘ellnééﬁP@sB dromen wder by

using liquid extraction, or supercritical fluid extraction
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/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. 23 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 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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or high-pressure extraction using conventional |iquid solvents and conbi ned
with small anounts of supercritical fluids, although Iiquid extraction from
finely grwondosposwber of dried KDC | eaves is preferred. Phe/nmpmeb/opaef erred
species of Ku Ding Cha is derived from Il ex kudingcha, although the species
I ex aquifoliacese, Ilex latifolia Thunb, Li gustrum robustum Ehretia
thyrsiflora, CerodendrumfortunatumL. and Ilex cornuta Lindl. ex paxt.

al so show the same synergistic effect. Suitable solvents for liquid

extracti gigl wis%%nvvﬁleﬁf blerﬁﬁﬁgﬂé&v ﬁmg WYt ShbMif@RPLthifol bk R8 of MBL €T - | Over
al kyl ( CJWl}h @rg&lfml% d H]v)é}l%i | 8 corRSREE o1 ld¥sd Ao gﬂ*ﬂkéffecﬁs@fe 6)

Cthors, | Se%f?%%‘raffbagﬁﬁ%ﬁor. o oamf BARDb ST, fé”é?“’“ﬁ'?"?@&'% Xtures

t her eof . acet.a nd eth acet vent
i xt ur es %%isgfné’r“ Elﬁaf tﬂ?‘l#%% %Oéﬂnbég'ﬂ 9 bxmfl Aol Qf%%cgofﬁ}ﬁr eferred.
Ext r act i ORUERAUIBEN YARPYSRIORATHOT Fo & popabipe °rf§ t"i 3l a eﬁ{“?%dl ng
pressur | 28eeNenRfiagol pt‘%f&‘f‘l%ﬁo‘( ping lippprgteing g@&%erp &6 %ol vent
extract, ASEJ)Z macer ati on, sonication, m cr owave assi st extractjon or

super cr i thlgak7 fslagog- léb@ﬂrrl&@tql’éﬁlcu%ﬁikﬁwg o¥fiofmbinipg an gtha %ﬁé‘i‘%%ﬂf}é ai d

ext ract i owith betalinpinopaeus pyppastiens for atambined ¥0éa1 dpveegfdSawinyl dfeshe | nor e

pr ef er ablsgcr2tiG0O0iHpolipapreteinr B tentaibing lipoprosinsfapo- Bl)@lonphf‘@@rcam .y 10 m of

sol vent per gramof finely ground powder of Ku Ding Cha, nost preferably
obt ai ned HIGoPS ishndndafear Blendizg turveplbtinghew @npining en mihmwtl extrat 6OHLhour s,

pr ef er ablwitiRluptdl i esridus pfdpbitionk atrassontbinied tptabdwe abb§ugnmiiaffadtethet o

t went y- f qdéretisiiéRapoRypioteiar B citsihBigdipoyroteitis @po-Bi) fivireleplG2 cBllhour s, nost
preferably 2 hours, depending on the chosen extraction procedure. The
extracti gng, ¥&[s& Iﬁﬁ[ﬁdeﬁlq)lgﬂﬁmé‘éurae b8 MW otnbing B biharol 2X@act 6 HOY

pref er abl\%tﬁ"fﬁpé{ﬁ% viriou® rprd”'p”%ftﬁm@ F§¥faSo ui/ed?t@raﬁ&)se@ﬁ@ﬁg/ﬁﬁ affeds fe€l ?-b| y
50-80% G gfnqgggﬁ(gxr@t@ﬁl [RLak 1}'11n§q%)%arotéﬁls (Aps-B) Rl Ripal %11 0- 78° C, or

even nost® pre 78° C, 1n th I gh- pressare contai ner and/ or under

reflux coigl 5h ASuanl earobvvgﬁi if @ggﬁoﬂg thwc%%ﬁlﬁgu E g;gam%ﬁﬂuc' ng the

pressure extract

sol ution afnﬁ ﬁ@gt ee ra )1 lv Bo d or sub3| de and
decant or°8t % 6&fuse esef—clrfftiof‘a‘)(cflag%lpogr AL REAYPRY et hod

of separ altHOBFPte“Fh €Ut ons can beconcentrat ed to liquid or
solid products. through evaporatl on at a tenperature of 20 to 8(1)

pr ef er abl §IG28] s moplmeanplerding erxs pisftingdow omipring the gthanghextragt ottt oy 30°
C, by fr e@é@sebyftaﬁ@ormfem?ramagp exiiag Uhek it YW&HW@%N&F accur by
usi ng an combinsdaetel dase of rGye/ . \affisefs thecssereereef apriipWIrAGindR soptaRINgdes any

part of difdprdBing(aphd3)fioankepG2tesllaxt racts, chemnically synthesized conpounds
that are found in Ku Ding Cha, or pure cheni cal speci es
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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identified fromany part of the fresh or dried plant, and will hereinafter,
including in the clains, be referred to as KDC. KDC has been found to
cont ai n rmbt2oplB348t i ve i ngredi ents in apoB secretion | eceEnBrg9H@déls, and
al so has a synergistic effect in conbination with huanglian and its
extracts. A few of the active ingredients fromKDC were identified as
tri-terpenes: lupeol, ursolic acid, betulin and betulinic acid and rel ated
derivatives; a group of tri-terpenoid saponins; a group of nono-terpenoid

gl ycosi d§§g, #5 BTaHoR-1Mea¥IERIA LLLANALHing MG hBRTing £REMSRY kx@iit BfgLaci ds and
their derj Wﬂl%? enicl ASE B \9&%’399 &1%0@§%Qmpﬁleﬂ ﬁﬁél%@éjoif 79[%1‘31 Y@kety of

ek Rl bt I My o)

A eander
(Nerium ff ant species
with thecH“eJ E@?t “5’8 @R&E Cﬁp% nen(kg e il ut are not
i ted dEPeObiTYerigys rggmlan% ac"‘B it % g SSRIFOey  of
Zi zi phus % @pjsoprotejaB confainipg EOprBtSW - B) froop he Sspecies with the
hi ghest content of |upeol include, but are not limted to, A nus glutinosa,
Al oe ver FIGAPDbisymomlnsarReidingaYRPlaitahy crbining bxberinsdBBR Yl d can al so
be i sol atbetilifhriprariays peaportising & a eombineditoiabdase af pAp/ Y pifecth f¥FecrEitbrmi a
ul noi des ofepolipopledeiniB comtaamidg lipepreteins faposB) Gormhiep@? kellssynt hesi zed conpounds
that are found in Huanglian, berberine and berberine containing extracts,
ber ber i neFIGeB§ isatriond meachiaddigscuranploting hewi combirehg@betiera (BB ) dvaithni | |
her ei naf tuggoliciabidlihl Gtarighs ipogoftons [fér ambieedriefabddse df 50 ug/al Hffectbidengl i an,
ber ber i neeastohe Pelipdprottial Btadaialngdipepdteits(@po-83 fioal dpG2rellchl ori de are
nost preferably obtai ned fron1CDptis chinensis Franch by using liquid
extracti Gl 5O 10ehesle bﬁﬁ; 8 WoonfBRhs Berb M aBBI with al so
Somet | ma%hlﬂré% caa%l&‘ﬂmah% orti&EY fgpﬁlc&ﬁﬁlﬁ&ﬂt’ot@ @JFS@Q%/mHH&@Q thd an,

or of or bl 57 SR RS TR *&3%{’?’2&‘591%“%’?%‘% *5%39%‘%2‘%5 O e opt 19

pref er abI y o

teeta Wall F(';”ther kne?fbl%idlr?éédroe log%r W&% ¥ahlks Bi?eu'ﬁ}gntsand

berberlne

t e ) roéor@ Orol 2bined fotal Varfl S%t
i ncl udln 1IEHSE 8?3? 2y 8e SRS r1s spp.)
Ber beri s B SFerqtoROh ARy rBé"r"bbr‘iOQ tagupsg plr IHigs %’é’ﬂ % ?fig vi rget orum
Schnei d., Berberis ver nae Schnei d., Berberis soub eana. Schnei d., Berberis
pr ui nosa Franch., Berberis poireti i Schneid., Berberis w | sonae Hem Y
Berberis dictyophylla Fr., Berberis julianae Schneid., Berberis janesiana

Forrest et W W Sm, Ber bel s heteropoda Schrenk., Berberis brachypoda
Maxi , BerIbETAQLEBrWRHhHOIEQIBEHESIN%NEE)Qﬁ i, Berberis vul gari s

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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(barberry), and Oregon grape {Berberis aquifolium as well as Corydalis
Tuber (Yan hu suo), Coptis japonica, Coptis Trifolia, Coptis teeta, Coptis
qui quef olwe,20090138458 del t odea, Phel | odendr on anurence (ARUT/IBBOWOGAEIE Or
Huang bai), Argenone nexicaca L. (prickly poppy), Andira inerm s (cabbage
bark), Corydalis Spp (Fumewort), Mahonia aquifolium (blue barberry),
Cheli-diniummajus L. (Cel andi ne), Menispernmum canadense L. (noonseed),

Ti nospora Cordifolia (Guduchi), and Eschschol zia californica

(Califor %ﬁgﬁ&gﬁéml-l%we}iﬂg hfopRle¥ 8P KDC BitddBeuppedres be aslateld ¢ hairebntent

wat er - al co m xtures, acid water-al cohol m xtures, water-I|ower alkyl
(C1-6) alcohol 1 xturs. af < QUEEno] BkosidSs: catteBlcqik Hiedr e,

al cohol , Oggep %nle%ltf:?%{%\t}vsé?ﬁgﬁﬁéﬁé’ ?&i}g}ﬁﬁocog%l? ess’tcers, &e‘ggeci ally C2- 10
ester, ethers, especiall ~12. et her hydr b Lo Lies PMheplRer
organi c 48l f’gv‘gr Ir%e ?’%rsgql?fe%vc?f gh% )él%,t qﬁ%"ﬁ%ﬁ@@r“? 'aqueous egif'cohol ,

aci di c aqueous al cohol, ethyl acetate and ethyl ac t e- based sol vent

mi xture AMEropREdlesnzypre, éﬂﬁ%u‘ﬁﬂcgﬁs &4Es sfo%l%o??gﬁn%%%?naé?(? S%C“lalsonn(g@t
preferred. Extraction can be carried out by using |iquid extraction,

i ncl udi nghplegterolifrpmdiver ¢dlsi d extraction (PLE, al so called accel erated

sol vent extraction, ASE), nmaceration, sonication, mcrowave assi st
extraction or supercritical fluid extraction, soaking, agitation,

supersonic aid extraction, in a proportion e.g. 1m - 1 Litre, preferably
2-500 nl Altugh tregfeeinabind KDE - R2O6nbeennmmpertpd 66 epasbisy cholesweolrpwenirgs t
preferably 10m of solvent per gramof Coptis chinensis mlled powder for a
time bet wegstrsIthePAppddt Rilb@ throudh)Biffeednr snechanidner. ablitio® bringbadd ta anyf i fty
hours, nore preferably 5 mnutes to twenty-four hours, even nore preferably

for 20 Mg & ikchaliGh o8 actlBdS berBE@iEka beyn Zoundud enhaike th lepptis aptake e. g.
4-120° C;” preferably 15-100° C, nore preferably 30-90° C, nore preferably

50- 80° C’ofeéﬁ}%ﬂzig%lewﬁéﬁgse R Yhab 05 “refortd® e rétiRt ah@MepatiOsddtétidn, offDSt
y a C Ina

pr ef er abl I gh- pressure contai ner and/ or under refl ux

ditions: foll Q0L | i SRR t
condi tion ﬂlgﬁt.gE;OI-g#%ﬁ%S?&?lﬁl%lah 2% {hgq%gﬁ%gﬁ)ﬁﬁﬁ%ﬂﬁ GpdlfhopRAGK Befﬂlﬂ@r ature

and at nos en separatin Coptis chi'nensis solution

fromthe sol.id, phase by filtration tri ation, -suhside.an egant, or
ot her sepgd dt ith RTERH; ﬁ‘i?é‘i’f’prﬁ%q“f r(gté:“ i sh?%e léf?%isgt ‘%r%’?’eﬁr ceégl geeaga?(gti on

techni que. The resulting solutions can be conceptrated to Idhg%&j solid
extract pAlesesclesosiipsThepreiedt HYFDUQR FHIGS IR E2BPAFYI RSO RIP WS ugn “&Vapor at or or
spray-dryi ng techni ques are al so, Freferred. Ber beri ne. an IE)erberi ne rel at ed
al kal oi dsthatohave bagn fauad to actrsypergisiemlydg e Wes 2RORR ISEAEHOT yt R RORPSTIORT i t ed
to, berberine, and berberine-related or anal og conpounds, e.g. bergleri ne
sul fate, drerdseful e théir dipididoweringnaffeie te HrempehumghEnd | YFEETANL PEHR,
wor eni ne chloride, jatrorrhizine chloride, colchicines, magnoflorine,
oxyber ber pargculat jhsetiovscdiartieakth arfd tp-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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canadi ne, b-hydrastine, hydrastinie, and salts thereof. Conbinations of

t hese al kal oids were found to have synergistic effects in | owering apoB
secreti orwOBh@/i3s4s8nt i on further includes the use of corpEABLIVYNES461
conprising KDC in conbination with HL, further conprising at |east one
additional active ingredient selected fromthe group consisting of Gytrmemic
acid and Gymmemic acid containing extract from Gymmenma { Gymrmenma Syl vestre),
[ Wi Xue Teng]; Gypenosi des and Gypenosi des contai ning extract from

Gynost emmfl s -mlf@éhégyr&{r@/&gﬁalexmue%ps;taﬁ,heﬁgéaaes(Mmériara)n, radehdtoof tHeli a0 QU

Lan]; Iso nés and I'sofl avones containing extract from Puerariae

{Pueraria l.obat.a O gf[s ‘ = es and Fl avones contai ni ng extract
from Hamnpﬁ%?q}lerilef%ogses u&%?ﬁdﬁgg?ﬂngg@and pi nnatifida Bge. Var. mgjor NE
Br.), [Shan zha]; Di osgenine and D osgeni ne containing extract fromWId

Chi nese Yam (D oscorea, osita Thunb), [Shan Yao]; Androgra j-des and
Andr ogr aphia inyemdio cf’rﬁoa}“%“ﬁ&s Bl}&r’i’%‘éet““?%ld:ﬁln,&ﬂﬂﬂfﬁ’& ﬁkﬁﬁ‘PES‘t‘%\ r%lg({rgjpjﬁ’?gl
pani cul atae), [Chuan Xin Lian]; arange peel and ange_.peel. extracts;
t anger i n@oﬁl?‘?dlatlalhg‘éﬁhi hehasmarolegieallycacseptalfcamicr dharot ﬁ%\ﬁn‘ﬁ@ﬁa‘éfﬁ acts;
Senmen Cassiae fJue mng zi) and Senen extracts; Rhizoma Alismatis (ze xie)
and Rni zdamiliaf wstheny phareaettisallyacseptable (cowier thagwiguid beaspiub ythis i68ards Lyci |
extracts; Radi x G ycyrrhizae (gang cao) and Radi x dycyrrhizae extracts;
Radi x Bupié ulidréfoss thé pyocadite Rachakif pharmaccugizalrcaossitifeginaceerd@ise #6tfa. Rhei
and Radi x et Rhizoma Rhei extracts; Fleeceflower Root (shou wu) and
Fl eecef | guemvemdn @il @ MeSdiscoesed rin diewilpBuitbpy, nbs pharfracaticdawmpesijioand Semen
Zi zi phi Spinosae extracts; Rhizoma Pol ygonati Odorati (yu zhu) and Rhi zoma
Pol ygonatj,,y@lonahd fofiior abldls, chpuns didaidstREéndey,ipasttgRalvey) ppwads! 1epsmspdi um
Herb extracts; Radi x Scrophul ari ae (xuan shen) and Radi x Scrophul ari ae
extracts; | %1069l N ' ifHe)y. and Radi x Angel i cae Sinensis
extracts;ae@%ﬁfég%lg anéh%&ﬁesghgﬁge@pégggg{w%hg%ﬂ%m Cur cunae Longae (Ji ang
Huang) and Rhi zoma Curcunae Longae extracts; Ganoderma Luci dunseu Sinensis
(l'ingzhi).,, and Ganoderma Lucidunseu S IS, ext ; iae (du
"lahe(%? cgwpgﬂﬁg?ﬁﬁan mclu(#a an 1 er? dfgﬁ%? ‘ysan ﬁﬂl@%&rﬁg{ gﬁgh h{%_)i)uﬁﬂ)gé’ﬁfn (

zhong) an ae extracts; our st anen ani'a Root and
Four st anen St ephani.a Roqt. extract. BRI.EF DESCRI PTI OF, T, FI G

1. shows %fe ﬂ&fé@@y?‘élQPEH‘SEWO@Ctcé’nﬁ’f)m&o%tc@fllpgss(’f’gagﬁ gpd I—Ego:n t\glhe Né%c'r etion
of apol i poprotein-B containing |ipoproteins (apo- from Hep- cells. FIG
2. shows neRsperalsd- Vith axetpicats apd Isest 1y t%[}%@ é*gttf‘a)eis’ 6‘P°‘P€Bcp8}%{%?rﬁ’e or

secretion of . ) )
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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apol i poprotein-B containing |lipoproteins (apo-B) fromHep-& cells. FIG 3
shows the dose-related effects of an ethanol extract of HL and an et hyl
acet at e ewbnaex138f58KDC on t he secretion of apoli popr ot ePoTBBDOND@EH61 NQ
| i poproteins (apo-B) fromHep-& cells. FIG 4 shows the dose-rel ated
effects of a hawt horn extract on the secretion of apolipoprotein-B
containing |ipoproteins (apo-B) fromHep-@& cells. FIG 5 shows the
dose-rel ated effects of addition of a hawmhorn extract to a nethanol
extract Qk cbhsufBiblEathk HldigR iy BRRAUEP AL S orbec A &tokiher WitRey ot ei ns
(apo-B) fromHep-& cells. FIG é’ shows the dose-related effects of
addition gf a r e r. ] a,{iKDC) on
offfer m%?}i\%%tg & g%:?afa?ée‘\l% nti‘(%n dile (;tﬂ& 1n feql?st E))Ian{ﬂl'es PQO&EBgr{d

t he secretion ITp [o] contal nin | poproterns (apo- from

Hep-& cells. FIG 7,shows,the.dose-rel ated, effects of m xiur f HL, KDC
and hawt TGVl BRt PACILIGH Bhacieasr atichnoan abf PEases: iR ekt ai ning
| i poproteins (apo-B) fromHep- & cell]s. FIG 8 shows the dose-rel ated

ef fects (?PWQFF‘:’@EW d@kP?‘g&'bB‘f“W T885-an et hyl acetate extract of KDC,
both separately and in a 1:1 ratio conbination with each other, on the
secretion of apolipoprotein-B containing |ipoproteins (apo-B) from Hep-Q&
cel |'s. FITBe Bpidsleyehdow¢ringe gpmpositinti necarding etopithst Prasgnth SWerliRfHicAR iRf an

et hanol extract of HL and an ethyl acetate extract of KDC in various
propor t i admirfigered byanpismiedld wutl inclodieg ofal,14fosaly /onbthef flevitssior delivwectoet i on of
apol i poprotein-B containing |lipoproteins (apo-B) fromHep& cells. FIG 10
i s a non-hd negs, Mseingirayg iautiveaoyy, Giittanngedlony inwdapetittines), angistlharall, axd r act of
HL and an ethyl acetate extract of KDC in various proportions for a

conbi ned ¢atal waRsRiceal 3P atdiefthalaf FRGlsinli€osse6r 8hnsdemedl adpistRipnot ei n- B
containing |ipoproteins (apo-B) fromHep& cells. FIG 11 is a non-linear

bl endi g EREMEPOIIAG Bk HATRL ) B pealedan0 sl i Yordulidonagteran et hyl

acet ate extract in various proportions for a conbined total dose of

250 ug! mpcRILRR! Sd NEnaEAY i 9. ABOL PARLRIBLALP aggrgm@wmg chih PQPI Ot €i ns

(apo-B) from Hep is an isobol ogram tt1ng how conbi ni ng
the eth I t f H_ and_ the ethyl t.at. t j
e ol b AR 5L P, PRGN Gu Fn Bl Y 1

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 KDC 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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of the mxture. FIG 13 is a flow diagramillustrating an extraction
process for Ku Ding Cha (KDC) leaves. FIG 14 is a non-Ilinear blending
curve pl ovoi2ogp/13888Cconbi ni ng an et hanol extract of HL amdTan2009/heEael
extract of KDC in various proportions for a conbined total dose of 150
ug/mM affects the secretion of apolipoprotein-B containing |ipoproteins
(apo-B) fromHep® cells. FIG 15 is a non-linear blending curve plotting
how conbi ni ng an et hanol extract of HL and an ethanol extract of KDC in

various pfopQLhd OficleRt to%rﬁmiark?/qer%f%}i@ QS f1WeveD QuiWéﬂosg%JsQﬁiﬁbé he

secretion of apolipoprotein-B containing |ipoproteins (apo- from Hep&

cells: FliGndf he A WlLAH] 5B Sl Body! GefinP bR 5y n BONER TR 19 an

(4] .
et hanol exiract © and an ‘et ract o in various proportions

for a conpined total dose of.250 ug/m affects the secreiion af

apol i pop%tlﬁi‘ﬁ-sﬁ' c%ﬁetf%ﬁaﬁliyn§IrfF‘ftB’8p¢J(%f‘%ﬁsn‘§°‘(1§pr39§) PSR I-llé%)dggmcg&% B g 17
is a non-linear blendjng. curve plotting how conbjning .an t hanol _ extract of
HL and t HEgH PeRidaypHaaaistersd de etWFe%@)gotﬁgflg’ieﬁé‘ ol G ﬁg depssanfor&ind
ethyl acetate extractions (5-74-A) in various proportions for a conbi ned
total dogweferablysthe affeativeaddsage may e 25K0rag/ke hody waight Pyl otdinigistered
containing |ipoproteins (apo-B) fromhep& cells. FIG 18 is a non-linear

bl endi ng icbeweepl2otot4 tigieh @wlaydnisiividedydesas.e Mash preferrbly ate effectiye dasdsa he
organi ¢ phase extract of KDC obtained follow ng ethanol and ethyl acetate
extracti ansy b&10-60Ang/ky budy meight peopoy, tadmisstéred im 3ctomts pardlaydhalividese of
200 ug/mM affects the secretion of apolipoprotein-B containing |ipoproteins
(apo-B) fdogsén hep& cells. FIG 19 is a non-linear blending curve plotting
how conbi ni ng an et hanol extract of HL and the water phase extract of KDC
obt ai ned follow ng ethanol and ethyl acetate extractions (5-74-B) in
various proportions for a conbined total dose of 150 ug/m affects the
secretion ) ' i né,ai Né L : [ f hepR
el 15, At BER WL R o Rl R R B Bty g an

et hanol extra o, HL cand _t he [ S C f L. | | owi ng
et hanol %ﬁé@gﬁy%?égts at’e® &xY¥ m%%%%br%g’%g tf?% ?SI ér?legg}l ggrse?%%@%’gﬁg/f It)(gs for a

conbi ned "/IS% ?'sl m(qr%speief%Iab?e(;)(z)in(ﬁl %)‘%1 to('j‘g7f"/<()3 (1:st 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 more

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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t he secretion of apolipoprotein-B containing |ipoproteins (apo-B) from
hep& cells. FIG 2 1 is a non-linear blending curve plotting how conbi ni ng
an et hanovoexawizstssof HL and the water phase extract of PKDIBmioY/etsAed

foll ow ng ethanol and ethyl acetate extractions (5-74-B) in various
proportions for a conbined total dose of 250 ug/m affects the secretion of
apol i poprotein-B containing |ipoproteins (apo-B) fromhep& cells. FIG 22
is a non-linear blending curve plotting how conbi ni ng each of 3 different
extracts QOHrKynddoD Skt D& teVEAthhcEivBi3RCati6 %F abdik 3 %P0 99% igkyvargistius
proportions for a conbined total dose of 150 ug/m affects the secretion of
apol i poprhotvever, §%6d086%iin preferblpAsPotee] 96 iy mpts-mByferaplenpnbgragppeeyimatelys 01- 1
is the et hgnaﬁl .Sex'E)Srta(r:tfeofd KDC, 5-74-A is the organic phase extract obtained
fol | owi ng- eFHSAOIOHRI STy | acetate extraction of KDC, and 5-74-B is the
wat er phase extract obtained foll ow ng ethanol and ethyl acetate extraction
of KDC. FIG 23 is a non-linear blending curve plotting how conbi ning each
of 3 dif feraNthend] leRehd: cRlord@enid 2281 Woighf 1€HG) ofvibblt EXharsols exdynagissicpf HL in
various proportions for a conbined total dose of 200 ug/m affects the

secr eti 0 Qfey P94, ROPSR i ShrefePatiO Rh@ i hpiFokitRRDY OB htSis hdROp@lerfcdOm hepG2
cells. 5-21-1 1s the ethanol extract of KDC, 5-74-A is the organic phase
extract obtained foll ow ng ethanol and ethyl acetate extraction of KDC, and
5-74-B is the water phase extract obtained follow ng ethanol and et hyl
acetate extraction of, KDC. El G 24.i5s non—kinea i lotting
how conbi ibﬁa’egﬂe@{pﬁ%hB'Ielg@%tr?téoctogo oﬁL?o\{& ?(h 61%”4 sg %%Igzl’i%}% ?%1 \%ggrf?rgﬁlg’
proportiagns for a c i.ned total dos f 5 /m affects.t secretion of
apol i poprO¥EVs: B ‘80(?9 a1 P1P4e Pf%%r Gt g?%stO(%%gka% B‘R{%Bﬁfﬁé‘l’@%l ?“?. BFle 25
is a non-linear blending curve plotting how conmbi ni ng an et hanol extract of
HL with wpemKimatelyilel Eaﬂo\I/SaIFlP%d?SefE}F‘ijorti ons for a conbined total dose of 30
ug/mM affects the secretion of apolipoprotein-B containing |ipoproteins
(apo-B) fromhep& cells. FIG 26 is a non-linear blending curve plotting
how conbi ni ng an ethanol extract of HL with betulin in various tpro ortions
for a cordilrestrinebetuliolosagluf rab0 afgibeiut 424 det99% he sgrergietiq end greferable;

apol i poprotei n-B containing |ipoproteins (apo-B) fromhep& cells. FIG 27

i s a non-Howeead 3bltermobnG murevgreferaid,i30ge hob0%atzven nprapreft¢rhblapindeant r act  of
HL with betulin in various proportions for a conbined total dose of 75

ug/ M af f getoxihfelySeCtaabiomostfpréim@td. popr ot ei n- B contai ning |i poproteins
(apo-B) from hep cells. FIG 28 is a non-linear blending curve plotting
how conbi ni ng an et hanol extract of HL

A berberine:ursolic acid weight ratio of about 1% to 50% is synergistic and preferable;
however, 1 to 49% is more preferable, 30 to 40% is yet more preferable; and an

approximately 1:2 ratio is most preferred.
A berberine: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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Wi th lupeol in various proportions for a conbined total dose of 50 ug/m
affects the secretion of apolipoprotein-B containing |ipoproteins (apo-B)
from hepG2ocetw133458G. 29 is a non-linear bl endi ng curve PpiraBuaosgosheww

conbi ning an et hanol extract of HL with [upeol in various proportions for a
conmbi ned total dose of 30 ug/m affects the secretion of apolipoprotein-B
containing |ipoproteins (apo-B) fromhep& cells. FIG 30 is a non-linear
bl endi ng curve plotting how conbi ning an et hanol extract of HL and a
sub- f ract eRuRfin@pNRlile BRBSE VeightGhti®lof KRGt 8% tolD9%i 18 Hdeigisis and
proportions for a conbined total dose of 250 ug/m affects the secretion of
apol i popr éfgllagl'eBB(?\%U 1 5o I75%QF%§RF§ hBAPOaHd) adf 4RO BRI 88l hde il G 31
is a non-Tinear’ enél’ng curve plotting Tww conbi ning the ethanol extract
of HL and a, su -fhacti on of water phase extract of KDC (94-2), in various
propor t i SAE PSS % onbi ned total dose of 250 ug/m, affects the secretion
of apolipoprotein-B containing |ipoproteins (apo-B) fromhep& cells. FIG
32 is a non-linear blending curve plotting how conbi ni ng the ethanol
extract of HL and a subfraction of water phase extract of KD&#M-S{), in
vari ous phepems ‘sHectivsrampung andipsd thegapgptiGgyaeunst msaps ¢ gesee sSWiclat ¥ ¢ he
secretion of apolipoprotein-B containing |ipoproteins (apo-B) from hep&
cells. F|p@vi®@pte§enaimoand¥qrrteeatmmtefmthﬁgcﬂmﬁwaﬁm bping Hsatﬁgvi“%%lil Y2Rg each
of 3 different subfractions of water phase extracts of KDC with an et hanol
extract afeptidingnon drei patisntp tiepoomditomsdifaase and: thebtrqatrdent drestig eféestedof Tis0 ug/ nd
affects the secretion of apolipoprotein-B containing |ipoproteins (apo-B)
from hepGatie@!thd: bOKurlar 6r dti@al inchidimgibitdscanidi roammbls5-This Bhe 9dmPositiort he
second sub-fraction of 5-74-B: 94-3 is the third subfraction of 5-74-B.

FI G 34 ips 8othQRedidal & vddrenadhigsesur ve plotting how conbi ni ng an et hanol
extract of HL with chlorogenic acid in various proportions for a conbi ned
total dose of 50 ug/m affects the secretion of apolipoprotein-B containing
|'i popr ot g oJo r eRE. iofi! ' Akl @ lon i N
curve pl gb??‘%?%%%@:éﬁb%ﬁgﬂgigﬁﬁgﬁ eggf%ggﬂéégferﬂL wi th chl or?gﬁebni c acid
in various,propartigns for.a. ineg t . 0, - af s the
secreti oncegg apor %%%r%’ rgior]f- é@gﬁ?gﬁ %Fn'g&%cpagpr teeéﬁléﬁfg%{%l[‘%g(ﬂ# trcgfr:n%hepGZ
cells. FI i ngn- | j.,near bl endi urv | gt 14 how ¢ L Ni

ber ber i ne‘&%é%éip@ ﬁ%’ﬁggl’ ai?‘Hm\‘?Iéﬁch?ﬁ(réw%sfoélbad&f |V8§§ el:l ?}ge’a{ggrcl)engﬁﬁégﬂ dtggt al

o o el e oger ot on, o0 ARY RN hSh Tl RO 0L

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-a~hydroxylase 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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FIG 37 is a non-linear blending curve plotting how conbi ni ng berberine
(BBR) with betulin in various proportions for a conbined total dose of 50
ug/ M af fwoteodisesssecreti on of apol i poprotei n-B cont ai nipa@/IB2oeprsaéiei ns
(apo-B) fromhep& cells. FIG 38 is a non-linear blending curve plotting
how conbi ni ng berberine (BBR) with ursolic acid in various proportions for
a conbi ned total dose of 50 ug/m affects the secretion of apolipoprotein-B
containing lipoproteins (apo-B) fromhep& cells. FIG 39 is a non-linear

bl endi Ng y5d¢é Rinfl gk idose APied TBitH bNALLAIIRDOh (HBBRIretibh Bf ABbME figani ¢ acid
in various proportions for a conbined total dose of 50 ug/m affects the
secretioqaﬁk%%gﬂﬁipoprote!n-B containing |ipoproteins (apo-B) from hep&
cells. FI I's a non-linear blending curve plotting how comnbi ni ng
berberin B W p Lt chl ori ih [ . DE rti :

conbi nede{h%t %@Cﬁo%fteﬁlﬂ ﬁ%‘? ﬁ‘?""g‘f’ eg’gtgack é% %écuggcf frg hS%g lo}altpag ﬂ?%i;g{ Otein-B
containing lipaproteins (apo-B) .fro cells. TAI LED DESCRI PTI ON OF
THE | NVEN%F‘(B%‘%EQM%% (;Be fsgﬁﬁﬁ‘%ﬁér%ﬁ'rsﬁ Qfﬁﬂ%ﬁnng‘?@%ﬁ& CLIIE;atIP%’é ePfhe

(BBR), an alkaloid isolated primarily fromthe herbs hyanglian (%pptis

chi nensi Seteanmedol WS eatractsyfr GoYiss hingiisg hanghian) ds Bushing Cha (Zlex

chol esterol -1 owering properties. In particular, berberine has been found to
enhance dwgingelsl) owersf devploped candt &asted] mesuity egre ciaflicated Hnofigyreg 1 and 2,
post-transcriptional nmechani smthat apparently stabilizes the nRNA for the
r ecept or gespetnwly. nétheadiedxeags eS€opry ainesDI(Hnawbipn)oand etintl andais extiecthepat i ¢
upt ake of chol esterol, consequently resulting in |lowering the |evels of
LDL- chol aestiar DingiChaplias kedidgréa chedeatsoateotlop bk hag tpmo petrdct eas ofedbIC
extracts appear to be related to their content of terpenes, terpenoids,

f I avonoi dgese RABEIhEHD N HindFig6RS 3AES , [s6Rfddatnhgltii 6t ICu Dingl ChA dxirdds
derivatives. Recent studies have shown that these terpenoids inhibit a

hepatic %@Jc@%ﬂ@?écr&i{&ﬁmpolﬁcﬁgm ME-6D defs KA WbsLR1AQN mbikeer§Bleen) hadati on

and secretion of cholesterol fromliver cells. Al though berberine and KDC

have beery[ ﬁﬁﬁhgﬁ?‘%ﬁgﬁg%ﬁﬁg in T %%bh‘ﬁ‘ﬂ%rei:{éﬂoﬁéf’g%{-ﬁ It theREls appear

to act throu ni snes. out bei ng o any particul ar

o nan ] STFR 4 i BCLBSH ARy 8% RBES Thed6d RS A Sal RO SRAMLE UPt akee

of chole as’been reported™t o reduce

secretion of cholesterol. Chol rol is transport to,.t.he tissyes by LDL
and apol i BIpIBHS; Q@ b {‘&-gpby mé;)an& ?gg'ﬁeu%?’?’rfﬁ?%?‘:%‘%g‘f'i f?gf) Fg?‘bf"h 0&)1[1’%%2?“ H gh

| evel s of apo-B can | ead to atherosclerqgsis. The prgsent inVﬁnthpn rel at es
to conmposIpge tl&?o‘ﬂ{m(r@i ﬁb agjvel] g t]sBC (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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t hat have been found to act synergistically to | ower apo-B secretion. The
conpositions are useful in their lipid lowering effects to pronote human
and vet erwopany/t3e#8t h, particul arly cardi ovascul ar heal PhTaRZb0Y/005p61event or
treat cardi onmyopat hy. The conpositions according to the present invention
may be used to treat or reduce the chance of contracting or the progression
of a nunber of diseases or conditions in a subject. D seases or conditions
i ncl ude, for exanple, cardionyopathy, cardiovascul ar di sease,

hyper | i pigsiedinfininayihe 'dokd Adds Rl RFfeasof HIN I KIDCl dehHw@bri bR IR Sdcpétion &) ,
i schem a, coronary heart disease, at heroscl erosi s, angi na, cerebrovascul ar

di sease, @Jﬁlfﬁ]m ?@Q?eg t or obesity, netabolic syndrone, polycystic
ovary syndrone, myocar infarction, diabetes, insulin resistance,

scl er ot T Gryd] REAs mBXREL SNSRI amrh@%f LRE Ha O DT R o fl BRGRS Of the
central nervous Sy Teém - di sea e§ di seases o e peri pheral
nervous system and i

vent i ncl udes r raceut i cal
conposi t i° ﬂ%entrﬁtb%’r‘i’”s‘lfhﬁée loé}r? qrﬁ ‘:Pﬁ%tﬁ %ﬁgrﬁseﬁcep%gp r"?&&(ﬂl ogi cal | y
acceptable carrier. Those of skill in refa i.ar th a
phar rraced‘t"ir?;aé}“lg}h%lﬁ‘ﬁ’éﬁ‘tté%‘%s ﬁhF’eIFILPﬁgPQAgﬂP%I ditfle g%‘lﬁloqahmﬁf?ﬁt §n %’g ard,
and therefore the procedure for maki ng pharmaceutjcal conpositions in
accor dandehibjtaryi effpets phihe mikgre o ano- B}é@cr%@ndwb@;reg%@er easngle gppcentgafiqnyp| y
the pharnaceutical conpositions nmay be in the formof tablets, capsules,
| i qui ds, of baethgeswaplasndy, ingaisedls oysmlefisacyl of theorpmbinadreztradt, HewbYeri ons
SU|tabIe for injection or suppositories. The oral conpositions can include
an inert wlichuelidt @hcairadonsblef @ay r iver . ofFahesehehmpeir pxisetsofwaye ainctdasedapeut i ¢
adm ni stration, conpositions conprising HL and KDC can be incorporated with
exci pi entstmatflesiBBE theovehl SfAEATY @ff theaix@irs wak fOMdas be pavtetRed:  In@tasxgpsul es,
e.g., gelatin capsules. Oral conpositions can al so be prepared using a

Flui d canhd GncoRRfoRRE M hed ckiadd MRS KA Qo i NSI{HRGrABER L Hicaky. Fab@Fiacar ri er
materials can be included as part of the composition. Such binding agents

and carr 'aﬁm 319%? lQeda@a RBA& thﬁyﬁnor?gsthmaﬁwehya%tsahsmsnps&}aw Sobibui™

t ragacant a I n; an excl plent” such as st arch | act ose,

di st cgrgt g ntve%afé}ﬁggcgarggmng@%'{%uo% BT HFKBE nfd Oxpgfngﬁnt such

as magnesi UMCELRara suc I con

sweet eni n gept such _.as sucrqse or cC avoring.agent. HL and
KDC corrpc?gﬁef gﬂ%nm Ozglngfc‘fa‘btg’ &W%&W‘%@‘?‘%&E’B‘?‘i tBeb\?éP"édEQ%%d t aken
orally. Fortified foods and beverages nay be nade by addi ng HL and KDC
during the manufacturing of the food or beverage. Alternatively, the
consuner may add HL and KDC to the food or beverage near the tineof
consurrptllﬁmmlﬁeéh i ngredient may be added to the food or beverage together

with the
Determining the ICs, values for combinations of HL and KDC extracts

The ICsq values for HL and KDC were found to be 146 ug/ml and 239.1 ug/ml,
respectively. When the concentration of HL was kept constant at 50 ug/ml and KDC
varied, the ICs 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/ml and KDC varied, the ICso 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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other ingredients or separately fromthe other ingredients. Exanples of
foods and beverages are, but not limted to, cereals, snack bars, dairy
product s,wbnoe%13passces, powdered food and dry powder beweragmomoses. The
lipid level |owering conposition according to the present invention can be
adm ni stered by any suitable route including oral, aerosol, or other device
for delivery to the lungs, nasal spray, intravenous, intramuscular,

i ntraperitoneal, vaginal, rectal, and topical, transnmucosal or transdernal.

For tr a“%@fﬁt%gﬁa*ghé)ro“u RS JLEBF (ROEInhNiSdd BltiaBte suRREhAARS SvARPRERT | ate to
the barrier to be perneated are used in the formul ation. Such penetrants

are general l,y. known D Tr | ] raid on can be

acconpl i saﬁ4§8¥¥%ef %\lslj%%h?h%gﬁgghéFhensgggﬁ%%ﬁgs? ﬁgfl?pﬂpégg?tcg%lél'es or retention
enemas for rectal delivery. The suppositories can include conventi onal
suppository bases such as cocoa butter and other glycerides. For
transdernmal adm ni stration, the active conppounds ﬁre f or mul at eg t\i’vnto

oi nt ment SAdditignabexpegments wre syhseghently cyERd PUY 10yFOR G HOPRETRPEY AL and
KDC may be admi ni stered sinultaneously or sequentially qver a period of
time. ThehefHleandyKDG getrachi gehre comapnky 5% ianlgmfi@eadaclk%eg s@&ﬁéﬁf“i ally is
up to and including 60 mnutes. Preferably, HL and KDC are co-adm nistered.
Conposi t i erslingy ispbolegram dHd camdingdon indyx wereusdigediiogletermine thisdariA i on with
anot her nedi canent. 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

adm ni st eq@flihdar Bleniing cdivest iferad myxtefel FHIL drd KD fir tofal Hhseanfl 1 DEEmlanount s
sufficient to produce a synergistic effect. However, suitable dosages may
be found jgpy (@ LADESO g%hiﬁﬁﬁ@ iflustraRQ0nNmAkEs DOty aneilghtespetivelgy At 41l bet ween
1 and 10 daily doses. Preferably, effective dosages woul d range between

1- 400 ngy/ b i . D AHSHE i r whad Budd KBS a day
i vi e o, R o e B g g
body wei ght per  day. admnist i Dy het wee . I . J i vi ded
doses. I\/%g regsree?lgr%%faﬁy %fh%lge grg%[f"i ‘\%Rgo\ﬁ\gsg%ﬂ%%&)ﬁé t&%%g%w%g? ﬁéhébgﬁg wei ght
per day, admnistered j.n 3 t] er day.in divided d : wei ght
ratio of HBAE %%CE’QS “@‘g@%t’i% tbé}ﬁg? 5‘?@?7 g%/mﬁeé?/\?gl\(/’@rb,eg&?%qﬁ %%@%{%T%%? erabl e,
20%to 80%is nore preferable, 25%to 75%is even nore preferable; 33%to
75% i s noPBeiBIEferabl e; and 40%to 67%is nore preferable, and an
approximately 1:1 ratio is nost preferred.

Further, the isobologram based on ICsg 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
ICso 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: ICsq values of HL and KDC extracts and for various combinations
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A HL et hanol extractKDC et hanol extract weight ratio of about 1%to 99%is
synergi stic and preferable; however, 25 to 75% nore preferable, 30%to 67%
is even meoeoprBBssabl e; and an approxi mately 1:2 rati oPCI/IRI®Y/0qmaer erred.
A HL et hanol extract:KDC ethyl acetate extract weight ratio of about 1%to
99%is synergistic and preferable; however, 25%to 75%is nore preferable,
33%to 67%is even nore preferable, and an approximately 2:1 ratio i s npst
preferred. A HL et hanol extract: KDC wat er extract weight ratio of about 1%
to 99% isTSymer gi Sti fx( JqUWEVET, 5% 10 [85% 1S pref ergel.e. 25%1to /5%]|s nore
preferahl e, and an approximately 3:1 rlatio i s nost preFerred. A H_ et hanol
extract ¥hl or ogeni ¢ ackKdGwei ght ratio gf about 1% 230.088mils synergi stj c;

however ,|-25%to0—75%+s—preferable

H + ol vy 19 b ~ '
O, —CT T ot TC; ah att appl”OXi e I Lo 1TAdatroo 1o I’T'DSt
preferred. A berberi ne‘:‘lﬁupeol wei ght rfati o of aboa@'q@é/l“ﬂ 65% i s

syner gi ST C aRPORL&EE WD ugRVEV Er to 60%is gy eupn@ferable, 30 to
55%is aven nore preferable,” and an approximately 1:1 ratio i s nmost

preferrgd. AKRE bex¢deith&@Qig/miWdi ght [ratio of abdd-3 wgomlo 99% i s
syner gi st+e—antd—preferable—however,—30to 70% s nore preferable,—30%to
60% is even nore preferable; and an approximately 1:1 ratio i s nost
preferred. A berberine:ursolic acid weight ratio of about 1%to 50%is
syner gi stilte Compipatiandndet o- however, 1 to 49%is nmore preferable, 30 to 40%
is yet nore preferable; and an approximately 1:2 ratio i.s.nost preferred. A
ber ber i ndXi¢emriRAsORiof adeves campariion wdep (G prdyidss aventiivedoformatianpfilg st ¢

and preferable;, however, 5 to 74%is nore preferable, 20%to 50%is yet
nore pr efrahabbedrug inderastionp Brivsalerdated through thefollewing agyationyr ef erred. A
berberine:palmtine chloride weight ratio of about 1%to 99%is synergistic
and preferable; however, 25%to 75%is nore preferable; and an
approximately 2:1 ratio is nost preferred. The terns "effective anount™

and/ or "t her apEut (@, amonnY + (CBANECgs)dosage sufficient to provide prevention
and/or treatnent for the disease state being treated. This will vary
depending on the patient, the condition disease and the treatnent being

ef f ect ed.c Thendel ket theYorREnthitidas oPHrudNA ARE dnighB ludéll ROthRicobimatien fammal s.
Thus, the conposition has both nedical and veterinarian uses. hi the

Exampl es t.n. fol b cretj Xpergj - & CRE Oy Hep&R
cells. Thatgglé:(’%é(l/i?\gm rgégb%)f’?lgga? ? 6(%1 %}ﬁéhgﬁgﬁ%ggﬁﬁ@;p%; éhjlfg?eu(ra%@nct:ol | ection

(cat #: 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 ICsg 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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ATCC HB- 8065). Hep&, a human hepat obl ast ona-derived cell line, is one of
the nost commonly used nodels to study |ipoprotein uptake and netabolismin
i ntact huwareoddnerss These cell s secrete nost of the pl agpca/iproot/edsasct
secreted from human |iver cells including apolipoprotein-B [38]. In

addi tion, nost of the enzynes involved in intra- and extracellul ar

chol esterol netabolismincluding LCAT, ACAT, HMG CoA reductase and

Chol esterol 7- -hydroxylase are expressed in these cells [39]. They al so
exhi bit both saturable high-affinity and nonsaturable lowaffinity LDL

bi ndi ng %xé)ﬁ(li)lt{ 0] . The invention will now be further elucidated by the
fol |l owi ng npl es. Exanple 1Determ ning the dose related effects of HL and
KDC on the secreti. of -B fro A : KDC and
hawt hor n ﬁrﬂa%,'{)ﬁ)ﬁéﬂetﬁg‘gaﬁf’ﬁ@@ gﬁ%ﬁ%ggr\%{Pﬁég@aﬁgg%w i?\f{gltai)gn, on the
secretion of apqg-B.fromh n hepat oma |l - (2 t erpped. Wt er
ext ract s 1f ITEHIPS 1 Fhengﬁﬁ’é’ (ﬁ?ﬁﬁﬂl%)ﬁﬁgﬁaﬁ%%ﬁ%%&%ﬁﬁ é’? %Qr %gcha)
wer e devel oped and tested; results are indjcated in Figutes 1 and.2

respect i viffgrent exagiv Pt KD wersdrepagd- BgES g Hﬂf%@é ithe f?‘ﬁ%ﬁ&ﬁ“&ﬁﬁveghﬁ et hyl
acetate extracts of Ku Ding Cha {Ilex kudingcha) were also v gao ed and
hawt hor n thprogessingdeshnigues Btdized e the nESIEFIOROA these BBiRets: nR&Y Sﬁ?‘g ag‘?slz.

| sol ated huanglian or Ku Ding Cha extracts reduce the secretion of apo-B

f r om Hep-waze tetidlly éxtraated osith etbhml @ud tenerdracy ehitgined|S-3hd) mae iegga fagdh

extract also has an inhibitory effect on the secretion of apo-B fromthe
cell's (Figgd dhbsequbnihadtizentar tef piepaasion hdnotkBCexTines la@basyesbmens dor HL
and KDC extracts were found to be 146 ng/m and 238.6 ng/m, respectively.
The addi tyif1hgief1 HAMAPONMAe edriddackudcd (522-HlLwasidissobvpd iaswaret | and sfutrtheikK DC
(Fig. 6), was found to increase the efficacy of both extracts in a

dose- depequE%}gd IRRREy agagtggﬁ&h okf¥RicelstRCA) ald SRbAN(STI-B- pRasel ekikstext ract s

in the welg ratio of 1:1 the secretion of apo-B (Fig. 8) indicates

?lg%ﬁg/gl( Elcetteng eﬁéﬁ?pgﬂ]@ge%llm&. fAQLUOEratQ oBAUR FFoRREN

synergi sm,_ As i
efficacy Q[bﬁaérhedlfglclfﬁg racts either HL or KDC, thus indicating

syner gi sm bet ween extracts. .eh m.al. SEweftlaated

effects aﬁﬁﬁ?“‘?{tﬁd&ﬂ cprﬂ%wlﬂ%yvﬁregxﬁ&%gﬁgg@%ﬁlg%twé ’B\%g?illgq}?romengGZ cells
The effects of mxtures containin , KDC, and hawt horn extracts, at two
di f f er entCORtHRAEARKE g‘ﬁ§ﬁlaBﬂl etxfféag’«gﬁ]“eti on of apo-B are shown (Fig. 7). In

t he presence of haw horn,

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/ml. 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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i ncreasing the concentrations of either HL or KDC alone had little
additional effect on the inhibitory effects of the m xture on apo-B
secreti onvowh@rBasssi ncreasi ng the concentrati on of haw rornBragodsaeind t o

i ncrease the overall efficacy of the conmbined extract. However, when the
concentrations of any two of these three extracts were increased

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

i ncreased. Increasing the concentration of all three extracts was found to

have the gn @Rl siniChlidsE Bvact EAEDETdbdlinddNBlideing beth dibofaidtheeuasl ed that
anong the three“extracts, hawthorn extract contributed the nost to the

overal | %%&Lt%%%%ac?ifon% &?%{pé?rf&frtﬁe chgAiL%gl E{sebl‘;f ?%dﬁ%orﬁ?%l? m ni mal

effect. € nature o act1 on bet ween and KDC was found to be

synergistic. EX e er m.ni the 1.C50 val.u far i i ons of HL
ana kie ceattD This S i e i ek v AR R0 S L
and 239.1 ug/m,, resPecti vely. \Wen the concentration of HL was kept
const ant beth e dpsgs fgs e&ﬁ'&lﬂl%ﬁig’ﬁf’ﬁ‘fqn@ﬂt,s' the 1 C50 val ue was found to be 163.5
ug/m; this result indicates that 113.5 ug/m of KDC extract should be
added to 50 ug/m HL for 50% efficacy. Furthernore, with HL concentration
constant at 100 ug/m and KDC varied, the | C50 was found to be 123.3 ug/mnm.
Thus, 100nteyactiondfetieersthet atetbphasd éxtaactof KDEG (SrdAB) apd b @eures 4@t f or
50%fficacy. The |lower |1C50 val ues of the conbined extracts suggest that
the two €0 aat2sshaotthelnsy insagbkehdinglchyves forltlmveixiturgs ¢dmnisieg thetdtmmobf apo- B
fromhep@& cells. Additional experinents were subsequently carried out to
confirm tdrea& Wi eI gindthdehteeslinst barddt oKD CkibGisxd foew g botir @kanobandn| y used
approaches including non-linear blending, isobologramand conbination index
vere utilggednilQcasl@kfdi®nd (¥-M-BNtEEAEed 1001 ddRGusthiReRdt HIL Bdthdtg curves for
a mxture of and KDC for total doses of 150 ng/m, 200 ng/m and 250

mg/ m arese,%l%)ljﬁféﬁ&l{lﬁt\ﬁﬁ‘&9554%E%a090f@@nd 11, respectively. At all these

concentra creasing t proportion of HL in the m xture was found to
increase the efficacy of the extracts, which was reflected in the curving
of the Iine inwards, thereby indicating that the nature of interaction

bet ween the,two extract.s wa er,gi stjic urther, .t i sobol a ased on
"G50 val vhsdsnnsrae i BuEs L4t Al MR hio temr e foh RBC AR RO ORE A
extracts was found to. bend jnwards iqg. 12), f r indicatin hat t he
nat ure ofSYP?%@F‘&HF‘FrBWOBé‘(‘a)e’éH ﬁpg)r{g\(/yge g‘ﬁer“é%'f‘%ts’\?%zﬂgy‘ﬁ@rr}g% foé‘.agii ure 12
is based on the I1C50 values of the two extracts (indicating 50% efficacy).
It indicagreaest pyergism pyith 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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concentration of 50 ug/m, 113.2 ug/m of KDC will be required to achieve
50% inhibition in the secretion of apo-B from Hep& cells. Wereas when the
concent r avoanowoi3343R i s i ncreased to 100 ug/m, then onl yC23B30wg5aé1 KDC
will be required to achieve this effect. Table 1. 1C50 values of HL and KDC
extracts and for various conbi nati onsThe conbi nati on i ndex Determ nati on of
a drugs conbination index (Cl) provides quantitative information of the
nature of drug interaction. It is calculated through the follow ng

equat i onrhElexperintditsdescritfed if\Figtirds 98- £9 wefe®asdd S th&pAbiabdatiry @fabysishe

concentrations of drug A and drug B used in the conbination to achi eve x%

drug eff gﬁ&icaﬁhggﬁégtdcdn@f@&%ugw RARC fa&iepmalua@af 'ﬁi%‘gf BBRARMS tO

achi eve e sa ect. ess than, equal to, and nore than 1

i ndi cat SSV@%%E%&%E wa%d iit irydr{%(?ﬁc gé%r%%%%iéﬁr%? I GRREG! if \égllngineg RalHL S0

mg/ m : 1on 1 ndexes conputed for
both the HL c entratjons were fou to | ess  t,han J.. This further

i ndi cat eéiofeﬁé’? 3 pr gﬁﬂgfk%cﬁf’ﬁxé}ng 8 ‘%‘Vﬁ%‘?&?&? foiaelldf)v ?‘#Orué/dﬂlz“l"ﬁ%“@%e
secretion of apo-B from hep-Q&2 cells, The conmbi pation in c ut ed
fromthe 3%@@@1%@5“%%@)‘2@3&%@%%@2 Flt‘ﬁolqui%l %éHIHIY"aéF‘ t&g§ “Jafgﬁd to be

| ess than 150 ug/ m, conbination indexes (Cl) for the m xtures containing
t he anouref ussbli¢cid (font@ urivdia agiggonigntd Incasimeler faehien| 200 oft BEAR mxHipl e 4
Determining if the nethod of extraction affects observed bi ol ogi cal

acti vi ty vefs cKkiBinEd wdtktberulinrte pirdpateraemixsirh oficamibined totat dossmnobfq ek &5 t he

bi ol ogical activity of KDC, 3 different extracts of KDC were prepared.

Fi gure 13igimidiTiRtnes-linber Hlémimghuags afreachwod ahdse gripdneids mathddk aregshbwo fmi ques -
utilized in the preparation of these extracts. Raw KDC | eaves were

ini tiall yrigitd 2CIRd Mipkhrs ahérofond, el thigcifen6ids | ia phrtieblapiRelc 463, dttulih was
freeze dried and subsequently utilized for the preparation of -other

extract s SRty RSEERIENs Rl Huhl QUEAEnE6! KD hersEilfy dithast ext ract (5. 21-1)
\

was di ss In water and further extracted with ethyl acetate. Both
organic (5-74-A) and aqueous (5-74-B) phase extracts obtained foll ow ng
ethyl acetate extraction were collected. Al extracts obtained fromraw
| eaves durin lK processing were tested for biological activity, both
al one as iéffé’t“ﬁ’& in conbination, with the ethanol extract of HL.

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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I nteraction between ethanol extracts of KDC and HL: Figures 14-16 show the
non |inear blending curves between ethanol extract of HL and et hanol
extract oWOKDO/354581- 1) for the conbined total doses ofCTAB200g00561 200
ug/m 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, indicate synergism
bet ween et hanol extracts of HL and KDC in reducing the secretion of apo-B

rel ated |j,RQREGUEDdIWedd U2 ARA Gthamol &xdradt B BILACKizG® 30 elewastraidseha Oy
acetate organi c phase extract of KDC (5-74-A) and HL: Figures 17 and 18

ilTustrat; IR &lcatdn W ndaicdsah line et hanol extract of HL (HL)and the
organic pl gltssggyedft act oé{l KDC obt ai ned foll owi ng both ethanol and then et hyl
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 synergistically

ith the H extract f th.t i et ' .

't er act iBferaERa e okt B e@aREl G S pR IR ARRIR R ¢ o oo
19, 20, and 2 1 show th -1 b) epdi for the m.xt

cont i i -1 elerABRBILERBAETT oL AR (T SR Rat sPBRT At YBP ko

obt ai ned foll owi ng both ethanol and then ethyl acetate extractions

(5- 74- B) .tofHIgweight Af$-P1 denonstrate that HL interacts synergistically with
the 5-74-B extract of KDC. As denonstrated in Figures 14 to 21, the nethod
of extraction for KDC does not affect its synergistic interaction with HL.
Anmong the three extracts, 5-74-A was found to have the greatest synergism
Wi th HL (A @eni@straad anfiguizd) 30 idanpdck séb-fattmadts- thBlet sywergisticividyBenoi ds,
ursolic acid, betulin, and lupeol, and HL Chem cal analysis of 5-74-A
reveal ed ARdhg iHe 3G0BLfRICHO ofaRd Whtsr pHasé extRenH74d, aad, has thepaedtestul ar
significant anounts of |upeol, betulin and ursolic acid were found in this
extract. JRe D&t BE(Re®igupxpH i ments, therefore, were designed to

determ ne"theé ' nature of interaction between each of these triterpenoids and
the ethanol extract of HL. The experinments described in Figures 24- 29 were
based on the prior |aboratory analysis indicating that HL contai ns about
20% BBR. herel:;olr e, a value of 20% of BBR in HL was conbined with either
ursolic actY™B¥ | upeol to prepare a mixture of combined total doses of 30
or 50 ug/nj. Far exa in Figyre 24, for..a total . W th
40% BBR cgh‘f"é‘ﬁ? ,AN3IySIg #ﬁﬁl% 6‘?Ve%%g{ﬂila§ %}eeod’ﬁiOF e mPRLon T%gmgé tﬁg ﬁ(‘)l’g{l was
added to 30 ug/m of ~ursalic_aci for 60% yrsolic acid contﬁnti). In a
simlar f%aht %q{t:eozmlgp acBéRalilegl qhgor genic 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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was conbined with betulin to prepare a m xture of conbined total doses of
50 and 75 ug/m . The non-linear blending curves of each of these terpenoids
with HL awe 28évomasussn Fi gures 24-29. |t appears, therefoPel/1Bla005461
triperpenoids, in particular ursolic acid, betulin and lupeol, are likely a
few of the constituents of KDC interacting with HL. Exanple 6 Interactions
bet ween KDC aqueous sub-fractions, 94-1, 94-2, 94-3, and huanglian
Subsequent to conpl etion of above descri bed experinents, 5-74-B, the water
phase extract that was obtained follow ng the ethanol and ethyl acetate
extraction of KDC, was further fractionated by water elution through a
Sephadexg§5 C IHnn and 3 fractions were successively collected and naned
fracti ons8P®%94-2 and 94-3. Interaction between 94-1 and ethanol extract

of HL: Figure 30 depicts the non-I|inear bl endin ve for. i m xt ures
of 94-1 afg‘@e?ﬂgntﬁLweE?fervgg to %@S‘lggr tﬁeif’/lS gFﬁlsrflr% gtr\ﬁ |§gRe Oﬁhgﬁﬁdt%tﬁér act ed

synergistically with HL.Interaction between 94-2 a t hanol extract of HL:
Fi gure 3BcHEsHaongRts et KRGt (pgi?-@n}pé’“‘éfﬁs%ﬁgé}% fupeel F%uﬁﬁélﬁso% ﬁ%‘?lh%n with HL.
I nteraction between 94-3 and the ethanol extract of HL: Figure %?

denonst r ahisgogemistacol)- Bhe fellawing gsipha ilijisaate dhe pyasresghbitHedR %ﬁ#ﬁmﬁﬁ.eserhe
effects are nost apparent in a 94-3 to HL weight of 3:1. As denonstrated in
figures 3¢ cmpundaimFigues 36¢-a8%i on of 5-74-B are synergistic with HL.
Anong the 3 sub-fractions of the water phase extract 5-74-B, 94-3 has the
greatest synergy with HL (see Figure 33). Exanple 7 Chem cal analysis of
94-3 reveal ed that the one of the major constituents of this fraction was a
caf f eoyl whiimpregaci d call ed chl orogenic acid. Subsequent experinents,
therefore, were designed to determne the nature of interaction between

chl or ogenj ¢ e gfckitheinflad 1& QRGN tCadtérdfihe B nhiure dfMhRFRG6N Briwbai ween
chl orogenic acid and the ethanol extract of HL: Chlorogenic acid and the

et hanol e ' 0 Blre bindeRIction Bete@PBérbériieSantio st udy
its inte#gg%%gﬁggk?ﬁéngﬁﬁ%%?E%%Qb%%gfgﬁco%biﬁatf&ns %re ilfustraped at the

combi ned tazltgglj'ngggfggldg fyad getgr?rgngdsa{nﬁ% Eéesah?ed:ih i u?? 464 ARG hiddde QFR9€ni ¢

acid al scP synergrsmw e extr i ndicating that the

chl orogenic acid content of .the K xtracts is likely contributing to the
dermnstra"clépdgg Bgiesast %F%Séﬁglm% er}kfﬁleExarrpl e 8
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Experiments were devised to consider the synergi smbetween BBR and vari ous
pot ent i alwacrind48nponent s of KDC (pure conpounds i ncl @ATAB200%pEdé1,
betulin, ursolic acid, and chlorogenic acid). The foll ow ng graphs
illustrate the synergi sm between BBR and these pure conpounds in Figures 36
- 39. Exanple 9 An experinent was also carried out to determne the nature
of interaction between different conponents of HL. Therefore, the nature of
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hunan hepat obl katwaen aeeyt 15306l 83 epat ol ogy 4(6): 1190-1 194. CLAIMS 1. A
synergistic blood lipid | owering conposition,conpnising synergistically

ef fective amsunthe egmpesitigngfeiaim 3 whergin therrightiratim ool é‘?épﬁ;n'i, furt her
conprising an effective anount of a hawthorn extract. 3. The conposition of
claim 1, whereibetvgen dbieget’Stmti o of HL to KDC i s between about 15 and 85%

4. The conposition of claim3, wherein the weight ratio of HL to KDC is
bet ween 25 arfd Tm®gomposition of claim 4, wherein the weight ratio of HL to KDC is

between 33 and 67%.

6. The composition of claim 5, wherein the weight ratio of HL to KDC is
between 40 and 60%.

7. The composition of claim 6, wherein the weight ratio of HL to KDC is about
1:1

8. A method of lowering the blood lipid levels in a patient in need of such
lowering, comprising administering to the patient synergistically effective
amounts of HL and KDC.

9. The method of claim 8, wherein at least one of the HL or KDC is orally
administered to the patient in a food or beverage.

10. The composition of claim 1, wherein the composition further comprises a

carrier which is a food or beverage.
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5. The conposition of claim4, wherein the weight ratio of HL to KDC is
between 33 and 67% 6. The conposition of claimb5, wherein the weight ratio
of HL to WDQoii3bssween 40 and 60% 7. The conposition eCTaBzom@iemher ei n
the weight ratio of HL to KDC is about 1:1 8. A nethod of |owering the
blood lipid levels in a patient in need of such |owering, conprising

adm nistering to the patient synergistically effective anounts of HL and
KDC. 9. The nethod of claim8, wherein at |east one of the HL or KDC is
orally admnistered to the patient in a food or beverage. 10. The
conposition of claim1l1, wherein the,_corq)os.i tion further c rises a carrier
which is a fddeTbe phaieaceytical compagaition gt slalrelitn @éﬁ‘b'eﬁmd%'ﬁ}ngfaﬂﬁh%ﬁ claim1l
in conbination with another nedi cament or with one or nore pharnaceuti cal
accept abl e car rnedisamag] QrayithereRsdnereaigrnateutirdl acearirPls Fagter®| ood 1 pi d

| evel s 12. Use of the conposition of claim1 for the preparation of a

phar maceut i cal 'E@WBQFQQ%%m%fWHM'OWPV'% BERI@OARId f8YE!St he | owering of bl ood
lipid levels. 13. A blood lipid |evel |owering synergistic conposition
conpri si ng a 1BeP#reefithe C@G‘ﬁ@&ﬁ%‘ atclaimahior dha preparaing O&G PRRBReeNE Xt r act .
14. The conposition of claim 13, further conprising an effective anmount of
a hawt horn ext reampositon, Ffrod-erkrMeragafopthedoweingidl blogehirid [evelse ber beri ne
contai ning plant extract is from Coptis chinensis Franch, Coptis deltoidea
C. Y. Cheng d8.Mblogd lipiddpye!dowesingsynenaistic compasitian Famensingiaereenings. The
conposition of claim13 , wherein the Ku Ding Cha extract is fromllex

kudi ncha C. J. coséaiging atant £xiracieed & Ding &hagxtiastol i acese, Ilex latifolia
Thunb, Ligustrumrobustum Ehretia thyrsiflora, C erodendrum fortunatum L.
or |lex cornu@alhe erfhpositionmfalaim 113, further exsmprising amaffestivelagmaunt of @ wher ei n
the weight ratio of the berberine containing plant extract to Ku Ding Cha
extract is bet vieawthaincaxtrac0% t o 90%

15. The composition of claim 13, wherein the berberine containing plant
extract is from Coptis chinensis Franch, Coptis deltoidea C. Y. Cheng et
Hsiao, Coptis teeta Wall or Hydrastis Canadensis.

16. The composition of claim 13, wherein the Ku Ding Cha extract is from
llex kudincha C. J. Tseng (Aquifoliaceae), llex aquifoliacese, llex latifolia
Thunb, Ligustrum robustum, Ehretia thyrsiflora, Clerodendrum fortunatum
L. or llex cornuta Lindl. ex paxt.

17.The composition of claim 13, wherein the weight ratio of the berberine
containing plant extract to Ku Ding Cha extract is between about 10% to
90%.

18. The composition of claim 17, wherein the weight ratio of the berberine
containing plant extract to Ku Ding Cha extract is between 25% to 75%.

19. The composition of claim 18, wherein the weight ratio of the berberine

containing plant extract to Ku Ding Cha extract is between 33% to 67%.
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18. The conposition of claim 17, wherein the weight ratio of the berberine
containing plant extract to Ku Ding Cha extract is between 25%to 75% 19.
The conposotoevi3sdsscl ai m 18, wherein the wei ght rati o ofPctrhB2doenisesi ne
containing plant extract to Ku Ding Cha extract is between 33%to 67% 20.
The conposition of claim 19, wherein the weight ratio of the berberine
containing plant extract to Ku Ding Cha extract is between 40%to 60% 2 1.
The conposition of claim20, wherein the weight ratio of the berberine
contai ning plant extract to Ku Ding Cha extract is about 1 1. 22. The
[ osi ti.on o 3 i.n . comnbi nother

phar maceutic 0

nedi canent oai({M%F%BB'HBO%VO'}TB %a'%ﬁn é(ﬂ'f' fr@a\velgﬁfé‘r@h? QBW bc?é $1"&r s i ncl udi ng
food itens for the | oweri veIsZ

conposi tion of ew&wmw&@@%@%%?@ﬁ% har?x pctgs Bﬁé\‘eﬁ&c@f F cé@?
conposition, od or a bevera or . the ower i ng d lipid |levels.
24. A process %r@&?ﬂﬂsﬁ'gné’ B'Iag'6861W'b?'8'nl 9&‘13'9"'6v@'r°9{8h%§%8§'9 i on

conpri si ng obtalnln a Ku din t in id extractionin 1 to
1000 nmL of sol vEP a'g ’5&?‘58"%&%‘% ?ﬁi‘é a%ﬁ%@b&@n“ recovering the Ku
di ng cha product, obtaini nﬁ a berberi nedgr oduct fr a berﬁglerl ﬂ] cont ai ni ng
pl ant using |4%uhePRMagepiica) compesition of ingo OgHINANRMNESF sai d
plant in a sol vent recoverlng the berberine product and further conprising
m xi ng the Ku dFWQ'C@H‘&”E%W'Hé BRPT W@repﬁ"lﬁﬂﬁ'@'?%“t‘céisacc?ﬁ@ B%?ﬁf@%@ of claim 24,
wherein the berberine cont ai ni nqhgl ant is_Coptis chinensis Franch, Coptis
del t oi dea C. Y. inclging feed jtaims for thg [pwesing oEpIgogdipid Ie¥elsy dr ast i s Canadensi s.
26. The process of claim 24, wherein the Ku Ding Cha extract is from Il ex
kudi ncha C. J23. W§@ﬁ§th€&ﬁ>mm§|ﬂpa@éa‘éyﬂ1?|f<€>$h%a[ﬁpﬁbqti°a@é§é’harm%9<eq“5?| folia
Thunb, Ligustrumrobustum_ Ehretia thyrsiflora, C erodendr um fortunatum L
or |Ilex cornutacPmpesitions faeder @ heverpge Eqr&%lgyeaflg ef Blpad boid Ieyels: ei n t he
solvent is water, acid water, aqueous al cohol, acidic agueous al cohol,

ethyl acetat e24aﬁcPf@‘f9r$§IforéU@@l&i"éﬂaﬁ§@&dé'8|d\)éYﬁ' IGwsringr@mpesitiofthe process of

claim 24, wherein the solvent is an aqueous al cohol extraction. 29. The
process of cl ai APDRANSIHGaEbiaINing :Kus extrackysing g exraction i tet hy!

1000 mL of solvent per gram of Ku ding cha in a solvent, recovering the
Ku ding cha product, obtaining a berberine product from a berberine
containing plant using liquid extraction in 5 to 20 mL of solvent per gram of
said plant in a solvent, recovering the berberine product and further
comprising mixing the Ku ding cha and berberine products.

25.The process of claim 24, wherein the berberine containing plant is Coptis
chinensis Franch, Coptis deltoidea C. Y. Cheng et Hsiao, Coptis teeta
Wall or Hydrastis Canadensis.

26.The process of claim 24, wherein the Ku Ding Cha extract is from llex
kudincha C. J. Tseng (Aquifoliaceae), llex aquifoliacese, llex latifolia

Thunb, Ligustrum robustum, Ehretia thyrsiflora, Clerodendrum fortunatum

L. or llex cornuta Lindl. ex paxt.
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acet at e- based solvent m xture. 30. The process of claim 24, wherein the

wei ght ratio of berberine solution to Ku ding cha solution is between about
10% t 0 90W©R0do/iBBUSSpr ocess of cl ai m 30, wherein the wei ghtt/IBzDY/005861
berberine solution to Ku ding cha solution is between 25%to 75% 32. The
process of claim 31, wherein the weight ratio of berberine solution to Ku
ding cha solution is between 33%to 67% 33. The process of claim 32,
wherein the weight ratio of berberine solution to Ku ding cha solution is
bet ween 40%to 60% 34. The process of claim33, wherein the weight ratio

of berberine ution to di ha .sglution is about.1:1 35. A method of

| owering the ﬁi%%jpmcs?ﬁ(é%'m E‘ﬁr‘f"%zfr a&eemlvqrﬁ S r’cﬁc'(é‘ﬁﬁtﬁr’l oweri ng
conprising admnistering to the patient effective unts..of a berberine
cont ai ni ng pl an?q‘é’)&“?é&‘g’hﬁﬁﬁc'g' UgPHIgalcARle Y'a?&??aqgépé ?H’é(r FEHEY of claim
35, wherein the, berberi mﬁgﬁfgnt ai ning plant extract and Ku ding cha extract
are admi ni st er eBP{IRAVER YPy. 37. The nethod of claim 35, wherein the

berberine contajining planf extract and Ku ding.cha extrac re adm ni stered
sequenti al | y.%BB.ThQ'Hg’Cﬁﬁ ﬂ%ﬂa'mﬁ‘&%eﬁ?'@,@?e 152 ﬂ%“q?é‘ﬂ?i(ﬂ%ﬂg cont ai ni ng
pl ant extract and Ku ding cha extract are adm nistered over a tine period
of up to and i nBXRHAY 60 ninutes. 39. The nethod of claim35, wherein the
berberine containing plant extract is from Coptis, chinensis Franch, Coptis
del toi dea C. 29 TeBrpgess offaig24. disreie thesalvenivg ethyaceiale geen §$‘€gnadensi S.
40. The nethod of claim 35, wherein the Ku Ding Cha extract is fromllex
kudi ncha C. J. ¥ia§-haagdsPiePdeies 11 ex aquifoliacese, Ilex latifolia
Thunb, Li gustrum robust ur’? Ehretia thyrsiflora, . gro%endrur? fortunatum L.
or 11ex cornui®aThe pepceseQf glaimy 24, whererf dhe weightrale of PEfoRTAG SO 9 n t he
wei ght ratio of berberine containing plant extract to Ku D ng Cha extract

i s between aboulu ging @csaldion isibetwegn ahauthie & 9@%ai m 41, wherein the

wei ght ratio of berberine containing plant extract to Ku Di ng. Cha extract
i s between 25%. Bhgiprosess of claim 30, wherein the weight ratio of berberine solution to

Ku ding cha solution is between 25% to 75%.

32.The process of claim 31, wherein the weight ratio of berberine solution to
Ku ding cha solution is between 33% to 67% |

33.The process of claim 32, wherein the weight ratio of berberine solution to
Ku ding cha solution is between 40% to 60%.

34.The process of claim 33, wherein the weight ratio of berberine solution to
Ku ding cha solution is about 1:1.

35.A method of lowering the blood lipid level in a patfent in need of such
lowering comprising administering to the patient effective amounts of a
berberine containing plant extract and a Ku ding cha extract.

36.The method of claim 35, wherein the berberine containing plant extract
and Ku ding cha extract are administered simuitaneously.

37. The method of claim 35, wherein the berberine containing plant extract

and Ku ding cha extract are administered sequentially.
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43. The nethod of claim42, wherein the weight ratio of berberine
containing plant extract to Ku Ding Cha extract is between 33% and 66% 44.
The net howloahosi3aism 43, wherein the weight ratio of berlperiiBBOZ0IRUE Ni Ng

pl ant extract to Ku Ding Cha extract is between 40% and 60% 45. The net hod
of claim44, wherein the weight ratio of berberine containing plant extract
to Ku Ding Cha extract is about 1:1. 46. The nethod of claim35, wherein at
| east one of the extracts of the conposition is adm nistered orally. 47.
The net hod of claim 35, wherein the blood lipid |evel s that are | owered
conprise triglyceride |levels. 48  The rre gﬁlof claim V\/ner«?ln t he bl ood
lipid levels aThedmstHOS\ﬁéPl@dnééan?@&t £ t%?é'HElCPQtaI"]' hpIEBt @ft@Ct hol est er of
| evel s. 49. The nethod of claim 35, wherein the bl ood |ipid IeveI s that are
| oner ed conpri s¥¥ Kedig ¢Raaciargadminjsiped aysr atme pARS Uit @ndi m 35 f or
treating or preventing cardiovascular disease, hyperlipiden a,

car di onmyopat hy, iNEdiegB0IBIRKISSei neni a, hi gh | evel s of | i poprotein (a),

i schem a, coronary heart di sease, atherosclerosis, i na, cerebrovascul ar
di sease, stro¥el Q)V'@F'Wé'lCﬁlﬁ"{a"ﬁr350WB§EeE’ytherﬂ?&edW6|°8PtQ"H aplent efrachisapet es,
insulin resistance, sclerotic disorder, hyperglycem a, hypertension,

arrhyt hni a, di sEemE&PEs chinengis hiraneh, qePtibdeltaidendm Y.-of @‘é’éﬁgéé Hgtaoy he brain,
di seases of the peripheral nervous systemor inflammation in a manmal. 51.
The method of cFapiis B®taWhelf & Wydmstipanadenss a human. 52. A kit containing
a preparation for lowering blood lipid Fevels in a mammal in need of said

| owering, corf® The mgthad @@W%ewbgﬁﬂ’hﬁhﬁéﬂf%mﬁgmraﬁb igemdiexi ng pl ant
extract and a Ku ding cha extract. 53. The kit of claim52, wherein the

ber beri ne cont akudinghadt-aht’sexd (Wfoﬂ@e%)pﬂ%a@WQ‘l@‘F%ﬁes”‘F’f iatitoha copt i s

deltoidea C. Y. Cheng et Hsiao, Coptis teeta Wl Hydrasti s Canadensi s.
54. The kit of ThusbnlERstrunepkisiumhahnetia mYﬁﬁf/@ﬁaC’@deeﬂdfum fortungm | ex
kudi ncha C. J. Tseng (Aquifoliaceae), Ilex aquifoliacese, Ilex latifolia

Thunb, Ligustr uhquostQ!fﬂqltaIElmCH}tﬁxapatthr siflora, derodendrum fortunatum L.

or Ilex cornuta Lindl. ex paxt.
41.The method of claim 35, wherein the weight ratio of berberine containing

plant extract to Ku Ding Cha extract is between about 10% and 90%.

42.The method of claim 41, wherein the weight ratio of berberine containing
plant extract to Ku Ding Cha extract is between 25% and 75%.

43.The method of claim 42, wherein the weight ratio of berberine containing
plant extract to Ku Ding Cha extract is between 33% and 66%.

44 .The method of claim 43, wherein the weight ratio of berberine containing
plant extract to Ku Ding Cha extract is between 40% and 60%.

45.The method of claim 44, wherein the weight ratio of berberine containing
plant extract to Ku Ding Cha extract is about 1:1.

46.The method of claim 35, wherein at least one of the extracts of the
composition is administered orally.

47.The method of claim 35, wherein the blood lipid levels that are lowered

comprise triglyceride levels.
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55. The conposition of claim1, further conprising at |east one herbal
extract selected fromthe group consisting of Gyrmmemic acid and/ or Gynrmemi ¢
aci d contworzoovg3esssr act from Gymmena (Gymmenma syl vest r e pCTEBDON0ESH6le S
and/ or Gypenosi des cont ai ni ng extract from Gynostemma pent aphyl | um
(Gynostemma pent aphylla (thunb.) makino), |soflavones and/or |sofl avones
containing extract from Puerariae (Pueraria |obata O ), Flavones and/ or
Fl avones contai ning extract from Hawthorn (Crataegus pinnatifi-da, and
pinnatifida Bge. Var. major NE Br.), Enpodin and/ or Enodi n containing
extract from Rhubarb (Rheum officinale baill Di osgeni ne and/ or

Di osgeni ne ccf‘ﬁtﬂ‘%mﬂ'ﬁoﬁf?f ¢laigy 35 mbrral thg b@‘?ﬂrﬂ'@@ée“?ésrﬁ‘ Hredvseh opposita
Thunb), and Andr%_lg aphol i des_a d/or Angro P|h0| i des containing extract
f rom Andr ogr aph‘f RTA] %ﬂo&’g‘?eé‘ﬁm Oﬁém?'EG %f?% €¥¥S- The nethod of clai m 35,

further corrp n a ter a extract selected from
the group corf '?qg'ﬁﬁt @ #g"hﬁﬁq"&ﬁﬁﬁﬂ‘)&hp@? atalgoye (E%Cit ai ni ng
extract from Gyme tre) Gypenosi des and/ or enosi des
cont ai ni ng ext r%oé?er?%@({g;ﬁ‘gﬂ?tgmv?)ﬁnt aphyl | um ( Gynost enma pgfaphyl | a

(thurb.) maki RELAYanES. ARl oL, | ot axanes LanLaL g et ract 1from
e mfon BY G 3SHE %?}SHeé

Puerari ae (P 78 VGRS Ot arni ng extract

o). HE“#ES?L“a(n? 3PERATn Rolvorhity x'i“P@dé{)“@ %‘5‘% AR fenoum.

ff | e bail | t f
W d oni nese valFePRIAR @%95%”%@%3"9?4“%‘%@&@ RS ol or

Andrographol i deéer@&ﬁ&&bmbnassasué}r&kefwam,eﬂgmropgns&sq | RydcARFI HERAGH, S
pani cul atae). 57 e conposition of claim 13, further conprising an
ef fective amungiated idsbify R3RtdnEE BcRAMcRoRder, hyperglycemia, hypertension,
arrhythmia, diseases of the central nervous system, diseases of the brain,
diseases of the peripheral nervous system or inflammation in a mammal.
51.The method of claim 35, wherein the mammal is a human.

52.A kit containing a preparation for lowering blood lipid levels in a mammal in
need of said lowering, comprising in separate containers a berberine
containing plant extract and a Ku ding cha extract.

53.The kit of claim 52, wherein the berberine containing plant extract is Coptis
chinensis Franch, Coptis deltoidea C. Y. Cheng et Hsiao, Coptis teeta
Wall or Hydrastis Canadensis.

54.The kit of claim 52, wherein the Ku Ding Cha extract is from /lex kudincha C.
J. Tseng (Aquifoliaceae), llex aquifoliacese, llex latifolia Thunb, Ligustrum
robustum, Ehretia thyrsiflora, Clerodendrum fortunatum L. or llex cornuta
Lindl. ex paxt.

55.The composition of claim 1, further comprising at least one herbal extract

selected from the group consisting of Gymnemic acid and/or Gymnemic acid

containing extract from Gymnema (Gymnema sylvestre), Gypenosides and/or
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Gypenosides containing extract from Gynostemma pentaphyllum
(Gynostemma pentaphylla (thumb.) makino), Isoflavones and/or Isoflavones
containing extract from Puerariae (Pueraria lobata O.), Flavones and/or
Flavones containing extract from Hawthorn (Crataegus pinnatifida, and
pinnatifida Bge. Var. major NE Br.), Emodin and/or Emodin containing extract
from Rhubarb (Rheum officinale baill.), Diosgenine and/or Diosgenine
containing extract from Wild Chinese Yam (Dioscorea Opposita Thunb), and
Andrographolides and/or Andrographolides containing extract from
Andrographis (Andrographis paniculatae).

56. The method of claim 35, further comprising administering at least one herbal
extract selected from the group consisting of Gymnemic acid and/or
Gymnemic acid containing extract from Gymnema (Gymnema sylvestre),
Gypenosides and/or Gypenosides containing extract from Gynostemma
pentaphyllum (Gynostemma pentaphylla (thumb.) makino), Isoflavones
and/or Isoflavones containing extract from Puerariae (Pueraria lobata O.),
Flavones and/or Flavones containing extract from Hawthorn (Crataegus
pinnatifida, and pinnatifida Bge. Var. major NE Br.), Emodin and/or Emodin
containing extract from Rhubarb (Rheum officinale baill.), Diosgenine and/or
Diosgenine containing extract from Wild Chinese Yam (Dioscorea Opposita
Thunb), and Andrographolides and/or Andrographolides containing extract
from Andrographis (Andrographis paniculatae).

57.The composition of claim 13, further comprising an effective amount of a

flavone from hawthorn.
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