METHODS AND COWVPOSI TI ONS FOR THE TREATMENT OF

HYPERLI PI DEM A Rel ated Applications [0001] This
wa@appbiozegyt on clains all priority benefits of QUTIEN2005/001489

Pat ent Application No. 200410095066. X, filed Novenber
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turn either
diagnosed as atherosclerosis, which is caused by high blood plasma concentrations of low-

density lipoproteins, (LDLs).

[0004] There are at least five distinct lipoproteins in mammals, each of which differs in
size, composition, density and function. In the cells of the small intestine, dietary lipids are
packaged into large lipoprotein complexes called “chylomicrons,” which have a high triglyceride
and low cholesterol content. In the liver, triglycerides and cholestero] esters are packaged and
released into plasma as triglyceride-rich lipoproteins called very low-density lipoproteins
(VLDLs), which primarily transport triglycerides made in the liver or released by adipose tissue.
Through enzymatic action, VLDLSs can either be reduced and taken up by the liver or
transformed into intermediate density lipoproteins (IDLs). IDLs are in turn either taken up by
the liver or further modified to form low density lipoproteins (LDLs). LDLs are either taken up

and broken down by the liver, or taken up by extrahepatic tissue. High density lipoproteins



the liver or further nodified to formlow density
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tissue. High density |ipoproteins(HDLs) help renove
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generalky caused by secondaiy factors
caused by genetic defects, and secondary hyperlipidemia generally caused by secondary factors

such as disease, drugs and/or dietary factors. Hyperlipidemia can also result from a combination
of primary and secondary causes.

[0007] Primary hyperlipidemias include familial hyperchylomicronemia, familial
hypercholesterolemia, familial combined hyperlipidemia, familial dysbetaliproteinemia, familial
hypertriglyceridemia, and familial defective apolipoprotein B-100. Familial

hyperchylomicronemia is a genetic disorder which results in a deficiency in an enzyme, LP



such as di sease, drugs and/or dietary factors.
Hyperlipidem a can also result froma combination of
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alcohof ffi'?alice, can adc%ltlonally contribute to the development of secondary hyperlipidemia.

[0009] Elevated lipoprotein levels, regardless of cause, are associated with a number of
disease states, including atherosclerosis, coronary artery disease, angina pectoris, carotid artery
disease, stroke, cerebral arteriosclerosis, myocardial infarction, cerebral infarction, restenosis
following balloon angioplasty, high blood pressure, intermittent claudication, dyslipidemia, post-

prandial lipidemia and xanthoma.



Principles of Internal Medicine, Ed. Braunwald, E., et
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di sease, Stroke, cerebral arteriosclerosis, nyocardi
3005)

Antlysllpmean@t |(Emnm@19raébbwrpﬁ19ﬁ offLepifas s, DeneapnssoRramp BT
Qon

The mo&ﬁa omdnonl %&@p %En?héﬁgﬁogﬂ%em (gér%]’g ?d Ellgtaﬁéd;arlﬁtoge@ﬂa;ol

employ@nl@dl(@@t-fhﬁféﬂly[ gmz@yl (]lcmtvmductgsel (Hyw&{fmﬁeredudztwaeir@lbltors also

known Iéqq g;ag]?lls 0 gﬁ;gtpqoslt g@taqeghgiegtg%% Ey glg d Ty eas %\/\H %ct{onso cholesterol and

by incrO¥RE thd IV HE BBifity tO¢RAr LDE faathe bH%ﬂMreﬂfnf fBfeeRivest statin is
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turmeric root, which is thought to reduce cholesterol in the body by blocking formation of

thromboxane A2. Thromboxane A2 also functions to increase prostacyclin, a natural inhibitor of
platelet aggregation, and thus also acts to inhibit blood clot formation (Srivastava et al.,
Arzneimittelforschung, 1986, 36(4): 715-17). Curcumin has been to decrease total cholesterol

and LDL cholesterol levels in serum and to increase beneficial HDL cholesterol levels. Other



[0011] Anot her therapeutic approach attenpted for
| onering chol esterol enploys bile acid sequestrants
W@ 200g/0295¢hol est yranmi ne, cl ofi brate), and/or niPOI/CNR2W®5/001489

acid (niacin), which function by | owering el evated

triglycerides. However, bile acid sequestrants can

cause gastrointenstinal problens such as consti pation,

abdom nal pain, bloating, vomting, diarrhea, weight
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ammcquguﬂuﬂmakﬂdmmbkﬁd@n1the resin of Conmi phora Mikul

tree in India, garlic, vitamn E, soy, soluble fiber

carnitine, chromum coenzyne QO fiber, grape seed

extract, S@@ﬂiaﬁ,tdﬂtm@Exafrmdaerod'rrhm ofrthe/buiventadnl y, fi sh

oi I, and en te robl em ho t hat .nost

(0014101 ' § e RERT I 41 PREr e SRSt NPT s ey o ind THDloved
compoffi AUAH $n ARUE FGIRGI: ﬁﬂtmzﬁﬁging% 1RFIl@hR,in addehnREia) subjects,

ave unaccept abl e adverse side effects for at | east
includisphwmgwt i ents. [0013] On average, 42% of the

popul at.i
onss 2050 LSRR it B SRR B8 oo
compodifiGisgit sneftiids Gyrsicatingleni maagbgrhelegéal mébbdiqpdisaderoin

pitor's |.napce, Datanonitor, My, 2005). In view
InmnmﬁkaQQQ§@&§5§gi ngm“and the current state of the art

[0016]WM t h 18 ReGthet ObjkétRANSIGVENYBRED provide Gdmpositi@is@nd sethods for
conpel ling, unmet need in the art to identify new
treatingandaoeneating dissesed HiegwekoAgaaEeHhbY Bmeéllpéféﬁfl@wr gheypted
cholest%fo 1% dd‘i’n? utrSf ﬁ;ﬁecP‘f agﬂg'lolvbs(ehﬂr %@é/a@'l:sssubl@ aPahi8MSosis,
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myocardial infarction, cerebral infarction, restenosis following balloon angioplasty, intermittent

claudication, dyslipidemia post-prandial lipidemia, high blood pressure and xanthoma.

{0017] The invention achieves these objects and satisfies additional objects and
advantages by providing novel and surprisingly effective methods and compositions for treating
and/or preventing hyperlipidemia or elevated cholesterol in mammalian subjects employing

berberine and related compounds and derivatives according to formula I, below.



Summary of the Exenplary Enbodi ments of the Invention
[0014] It is therefore an object of the present

WO pwenrdsoh t o provi de novel and inproved conmpoRCT/CHR®S/001489
and nmethods for treating and nmanagi ng hyperli pi dem a
in mammal i an subj ects, including humans. [0015] It is
anot her object of the present invention to provide
novel and inproved conpositions and nethods for
treati ng and managi ng chol esterol netabolic disorders
in mammal i an subj ects, including humans. [0016] It is
a further object gpf_the invention to provide
conposi tions and nethods“for treating and preventing
di seases triggered o&x ravated by hyperlipidenia or
el evat ed chol esterr i ncl ng, but not limted to,
cardi ovascul ar di seas éuc as at heroscl erosis,
coronary artery diseése \aqglna pectoris, carotid
artery disease, strao bral arteriosclerosis,
nyocardi al infarctidi derebf*TPﬁnfarctlon rest enosi s
foll owi ng bal | oon angi op y, intermttent
cl audi cati on, dyslipke iap sprandi al |ipidem a,
hi gh bl ood pressure eﬁgﬂian§hona. [0017] The invention
achi eves these objects d satisfies additional
obj ects and advant ages BY! pr®¥i di ng novel and
surprisingly effective nethods and conpositions for
treating and/ or preventiHgmakr| i pi demi a or el evated
chol esterol in mamalian subjects enploying berberine

h t negs andpder iiyati ves .accor t :
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in any Rentihd@io0 thaRmeldeaﬁ aatinat/ (01g., Bh3-dpslipidende ADTdepthlYtory, or LDLR-
ectivel conbi t|o that yields an

| . [
moduls ] Gl tecodfng BgfE gt e DBLozRbUU EPoRyIOG L
alkoxy, hﬂoRﬁiﬁﬂlUHﬁﬂﬁHrb’ﬁletﬁ{ilr@@l%‘l 1%9&6&?1&})‘1)911(&1%1%0?1&Qka?ﬁgrl%%t‘ f§ﬁ1 aroyl,

dr ogen ﬁ ydr ox

aralkyl. il dwtllfsfhrmlaeraék@v 9lkynsdy1@|deaqykw amwenkwamusylamdawy

dlallqlag%llglféﬂﬁﬁgf}ﬁl% ok}%a!{a&%gigefﬁ%yla?{;&!ﬁa k@f %Xr b)é%( aa<ra11 elmlno carbarrioyl

carbama]ntarb@hyﬂ@rhmo,aillkﬂs’.u:hﬁwnylmiﬂoybr hettbraiykw @) O»ghckryﬂnore than one R
car pox

o A L B e B RS b e

or diffefdnk yinsdétthiary aplbRemiRHinkeke HRGY I Wing Elﬁlégatlm%ctm%ﬁ €
t han one R grou is present, the R group may

modificapnsaceydmedon emmplat Shone vl be gdlecpdda provids tasful ordiatehe
compoﬁﬁﬁ?or%ea Vé :Irﬁnggfevexlltﬂ éﬁ%&%@{ar i elm%ﬁ%al?a% %e&g t &, wherein:

followng 1fFlustr ura
R;is selected from methyl, ethyl, hydroxyl, or methoxy; R, is selected from H, methyl, ethyl,

methene; Rj is selected from H, methyl, ethyl, methene; Ry is selected from methyl, ethyl,
hydroxyl, or methoxy; Ry is selected from straight or branched (C1-C6) alkyl (e. g., substitution
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethyl and 1-methyl-2ethylpropyl); Ro is selected from methyl, ethyl,
hydroxyl, Cl, Br; Ry is selected from methyl, ethyl, hydroxyl, Cl, Br; Ry; is selected from
methyl, ethyl, hydroxyl, Cl, Br; Ry; is selected from methyl, ethyl, hydroxyl, Cl, Br; and R;3 is

6



nodi fications according to Fornmula | above will be
sel ected to provide useful candidate conpounds for

W e@an295g7 and/ or preventing hyperlipidem a in PEnNRG0&N01489
subjects, e.g., wherein: R is selected from nethyl,
et hyl , hydroxyl or nethoxy; R2 is selected fromH,
nmet hyI , ethyl, nethene; R3 is selected fromH, nethyl,
ethyl, nethene; R4 is selected fromnethyl, ethyl,

e e BRI B o L ML SN O

n-pmpmr @ﬂi}ldﬁl@lﬂaﬁiﬂ, n-@hﬁdé'hm?tﬁ?l?ﬂi@yi 2- rﬁetngapﬂ@w ?tlttﬁﬂnethls}l'eﬁﬂ'i YII-pentyl
- e pyl , nme di ne hyl
2- methylbﬁéﬁt 1- gmzat PiepYlp e methylmroavhétmsthﬁblﬁpﬂy n-hegylpl-methylpentyl,

- ) BB B oL R, -0, 3 -

methylRettedhypype nddditiorh] Q&miliichim doyripoutdsl for dse3vithdin thetchynpositichs and

o O B LT R L R PR

herein 8816y , hydr oxyl, , Br; Rnis selected from nethyl,
et hyl , dr oxyl CI Br; Ri2is selectedfromrretr%y, .
[0018] et hyl USﬁgxa})@j@qme ag]d relg‘ped campoyRds and dejvativesgvithip the formulations
[
and méltl dg 8?213 re(r)lﬁ]f)%%ﬂﬁg l(ug.hh (;1@ 11121 t%&r/ ngga[qts%f ber%g{?]l%ﬁ[ elenlﬁﬁél 8 or
derlvawekmtﬂjbbundls fwebmﬂlrﬁc,dpyﬁennéwﬁatd]ybl‘bﬁmmfliydrdbhlonde berbenne
d| nmet hyl et l, .. .
chlorcy, i R R AR oy o5 2 GNP R sopIes s ReRyPBERSR
tetrahyﬂrdb%yﬂme N-d%&iehbéh@le}mfr(yﬂerbeimé I‘dinféﬁiy'l'tyﬂl eﬂi{lfﬁiyﬂbmbermlum 1od1de 6-
2-di met hyl buty 3-meth ent di met hyl b

pfotobafbsmm ?r@thqwcaé?ﬂﬂlﬂberh%mqy é‘&dﬁwtbﬂe%&?%r)loylksr@mm%m 2-bromo
berben‘ﬁél ﬁ)@ﬂﬂﬁh@ aﬁ@é@ﬁ&‘ B%etfn%r be\fﬁ?‘ﬁe V@)thgu S eug %%@B%Eﬁﬁ d related

met hods W | be readil sel ecte
Compoamtsemd IdﬁgVEttlﬁeSt ftve u$wttllue rthednmlltlos mdalq@ roctiwr Qbainiaemmpadly

acceptag) %&é‘{gﬂ ? bai er beri ne

ounds

PR R B BeET e e SRR SaE mgrebs.
solvatetshﬁ/dfamas;eﬁtdvarpmd}ﬁgw&aldtwmpammsnot limted to, salts
of berberine and rel ated or der|vat|ve compounds, for

[0019] e x anp & exas% ePhadigianisathe coppsnns ad ﬁ%lwé& A e inygntion
emplo;b§5§§ér IR3&o gbﬁa{d 1€ b BN G PR coPRRS BTG 1 to

hydr ober beri ne, 8-cyanodi hydroberberi ne,
treat artdé(trrpafrvynﬂrscybmrdym cpfrle'pbﬂlmdlemei ortagbtherhdishashardoediiine associated with
r obe r|n| um i odi de, 6-

. et rah
byt AT K3 E RGBT Hrelehony 1 ber ber  ne,
[0020]9- N, NGinaraslil saBjebia aRighabikefob etitmentawith Bb&iremad berberine related

herberi ne, herberine azide, and berberine betai.ne
and degyqiiyF ogapend FB’E lﬁ%malf 2 hseoydine e thedaetheds o S iR vmon Hghide, but

are notEHFIqteQ% IsMBYEEY R5thigpertip et AhdRutiB&s WK @NEvhRA chl&ddtd. including
ot her phar maceuti cal |y acceptabl'e active salts of said

subjectg pregentiag withs onlelevaied aick foar deydenieg, slevetad hiDloplevaied cholesterol,
and/or @@L%&P {rﬁﬁ%eride levels.

[0021] These and other subjects are effectively treated, prophylactically and/or
therapeutically, by administering to the subject an-hyperlipidemia effective amount (or,
alternatively, an anti-dyslipidemic, LDL-modulatory, or LDLR-modulatory effective amount) of
a berberine or berberine related compound or derivative of Formula I sufficient to prevent or

reduce hyperlipidemia or one or more disease symptoms or conditions associated with



sol vates, hydrates, and/or prodrugs of said conpounds.

[0019] In exenplary enbodi nents, the conpositions and
woreiohozis7of the i nvention enpl oy a berberi ne cpeopoON2®5/001489

or a berberine related or derivative conpound of

Formula | to treat and/or prevent synptons of

hyperli pi dem a or anot her di sease or condition

associated with hyperlipidenia, such as a

hypert G BB Rl L AGRG o AR hTR L AR R FEHT e PR

modulntnb&‘égﬁmaa)ﬁh the rsithy att{ \éﬂa&tﬁﬁfﬁp&iﬂlﬁdﬂlyﬁfsefﬁ?ﬁﬁtﬂods !u}d t;cj)nnulatuins of
accor 0 0 e I nventi on I nCl uae bu

the HW&P@OW?%@W%@%rggﬂ@@sﬁ bexberiyg rtehtqﬁwaé AETitiye spmpetnds of

Formu®Uihh @GhietPot fhr@b ¥ abd a65R1 GRIQNR &?\Je gllé éeldﬁbaq ts

presenting with, or at el evat ed rls vef oplng
acceptelle sl efgaidpompeynsy sasar s a et isorotrs, famldicmmelalpelw’(oeﬁls solvates,

I r h se an er. sy cts
hydratésr El%dy%ec n?@cra F&M?b%}ftné 3%%%4%§ Pact P %ﬁr? VAL i) %éfe% as an
illustr attlhe embecﬂimleﬁtajfltbe inbantiad Riithis the remgpmsmetraﬁ bslakj. ect

[0022]a2 gxﬁ %é)gl dag I’Fnlagme lglfer?‘rggt)[/h%ﬁ%{rﬂgg?% p%,a%rg%lglntss&gc?tg Iar\{aeel t)e/:ctlvely
treated'—ﬁ'e?ﬁﬂ@ﬁiéhlﬂt d¥or Sl rRfelili oy APPAR i hisREin@tRBE gﬂ{ sdtG cP&lesterol-

erine related conmpound or derivative of ornu
controlligg {festivh empantef e erberiog careriuné orwetred drpsieteativa compowel of
r S n ons assoc i at ed
rorm 1, 6850 TRLOVB o0 LR oSSR fhe
symptcmrst Qr-cc}y@tlolﬂs)d anthe squ@lL [if053:5 Itlmrz{;feytlcaﬁp udeﬂRﬂﬁH@kisainﬂ fyrmulations
in the s y. usef ul

The th
ot GRS  SP e JO SRR o
of Forr@hilh €6t & valeyy sreohey, hﬂ&ﬁldﬂ[@%ﬁﬁﬁﬁ&@ﬁﬂld&ﬁy h&leplabl sARY ; 1somers

derivative co ounds of ormula | in a varil ety
enantiquagrirpolygorilist wdvaigsolelrates eradaigs cenaiey cqabmvfeons thereof

[0023] phar ngeemh 'a&cﬁjué)lyal %&Qto?meqn\ﬁeﬁ 16n %Bmﬁﬁaﬁnﬁﬁﬁ%ﬁ@laﬁ iods 223

as active 1so enant1 oner’s
meth0®otll Wla'pesipd Whigh atmpiny anaﬁﬂcmmmcmndéfmbechmh'b eaipoORRl (or of another

erberine is th ed as. an
berberipy UG8 P 50 PREnt o/ap e e DR GBHRTSHPY Kh b aeore
secondeyaiplj@actienefive daehiWihd Al borhBinai1ly BARMated or coordinately
enbadi nents of the invention, mammlian subjects are

adminigipred ayiibs Berbaringros herbpringielatedcar idemvatiye sprgpamd to yleld an anti-
hyperhf)ﬁl%@aocﬁ%hblgﬁulaljoy}ow}%?‘mg érPx]'ch 'ci:et%f)&ﬁg g%begnﬁlr?atl%gl ) nii: dysln%ldemlc,

chol est erol contr ol
LDL- nmdnlpmm @r bDLReinacﬂLé@tomresjmnsa) an the eubgempﬁmelﬂplafy démbmaltcmal

N SN E TN T R —
related ooﬂéﬂhfan%’lécﬁﬂpouhﬂl of P&@nBlD] i8EbmbihBESEwItR 6FAHaHbleGaliti¥nal, lipid
useful nethods and fornmulations
lowering agent(s) or other indicated, secondary or adjunctive therapeutic agents. The secondary
or adjunctive therapeutic agents used in combination with, e.g., berberine in these embodiments
may possess direct or indirect lipid lowering activity, including cholesterol lowering activity,
alone or in combination with, e.g., berberine, or may exhibit other useful adjunctive therapeutic
activity in combination with, e.g., berberine. Useful adjunctive therapeutic agents in these

combinatorial formulations and coordinate treatment methods include, for example,

antihyperlipidemic agents; antidyslipidemic agents; plasma HDL-raising agents;



of the invention may |ikew se enpl oy a berberine
conpound or related or derivative conpound of Fornula
wo 2000/0205vari ety of forms, including pharnmaceut PCEICNS005/001489

acceptable salts, isomers, enantioners, polynorphs,

sol vates, hydrates, prodrugs, and/or conbinations

thereof. [0023] Wthin additional aspects of the

i nvention, conbinatorial fornul ati ons and nethods are
i R s R R B LA SRl s
cholestd6liiyFhihesis ﬁfhﬁh’imé gQHMGrCnA wthtasmnhnbrtdms iGel$a whernedtidas

one or nore secondary or adJ1 ctive activ

7f

statins, pyehtas layegipin, é%sﬁg?&r?‘@ﬂay AR é%S“ES?S%é‘é‘oP‘&%" %\%t& ﬂnd
atorvast%ﬁlﬁﬁ‘ RiNGE &F 20 syMitale Inlﬂﬁnteﬁsr BRhidne cpuxiheE harine dehaleat

derivative conmpound to yield an anti hygerl i pi dem a
syntheté@ﬁ idhlgioes tadsodinovowne Sqtﬁgineﬁﬁé]@%sﬁ i oy ecqegEyme A 0h01€st€1’01

tern
acyltrangj‘fem}_s %&A\Tg r%ﬁ’ﬂ%lo rrsy 11}02%% % {)rR)t ﬂﬁnﬂgg toé brgkrel%@fél% e?{%c%g rl’l;/COtll’llC
acid an& ﬂi&hhllﬂsathafebﬁ hlaﬁﬂhﬂﬁde&bhcﬂ)ﬁﬁerdrﬁds@pﬂmrﬂmhmtm st mektimgntut not
nmet hods in this con oy the.berberine or
mited s POGPTS! PEFETBAPS PIe ] TR P OGO EBF NeQP g e bu
not 11m1t&i 16 QD Sah Rk, WhIERipBN GoleSevBR oAtk laBmahlkyll deﬁivﬁlves ofa
owering agent(s) or other indicate secondary o

cross-linkfduftestrany & DheeenserundusersyBprates, lllfﬂéd@éé%%%rli}m&d to, clofibrate,
bezaﬁb1a(§% Eennco‘f'bla e chrEie %fe%?)%illcw At HRE 6\9n Q@%Wid@ﬁﬁlbpaﬁld the

Wese enbodi nen may pPoOSSess
pharmadéutieally a(li:eptﬂde saiGithdréqs] ghich ewveheiti(g sakmmrrmyBlz (ﬁif’foll@iowg as

cmoc GRS B Yo LR Rl SR b
Vltamlr@ G biNGink Visut hbEARUb] GitadGh OHNE drid eekhoat; B)HSIOWeHW anglotensm
e.g., bérberine. Usef ul adj uncti ve therapeutic, g][%

I receptor (B ekt azomsl: RASIBIRSIP-CoBIFANEATBHS MRIRIOSo B HARHOT: Platelet
3 f QT e8! Eeeptor antagonists, i.c.,

agg‘regatloﬁ %ﬂi@potrf qﬁélgﬁ]ﬁé L lugl%é[ #grgted gﬁtfl bglif/ls o %eg rﬂl ce:m gé(énrﬁ SS ie

glycoplpte&SIfB/IﬁDﬁbmlaIgsn r@elageerm&oarsts; hyipeneh dlchsling it apf lgmited to,

agent s, .includin but not

esrozeEiaTaa e HBERRS R O UG g icosapentate; and

amlodiPin®S XBfuR 88 cSthérBpiePhhPEiSe irthde indrideesGh Axreide|Gti@ssy, and changes in
Inhibitors (also referred to as statins, such

as

diet (e gotpeasioutdhalesisiodiedk soms hephahipastiss my alsp by gePay§eifectively in

combmapo%ﬂﬁﬁ)%aﬁhﬁﬁ Rhaveahdld 4 ra@@gfo@h@&ﬁ’r@q{yﬁéﬂlghemﬂvﬁ'r@ﬁnple
thase I 'nhi b tors; squaf e epoxidase inhibitors or

curcurrﬁmlmgellmd,%aﬂtdw ettasm §, mhy,bphlbhsﬁl(ealf@b Okln@l\mn tee, eoFiting ghromium,

s b O e R R, T A5 B, g o

jelly. limted to, nelinanide; probucol; n| cot| nic acid and
the salts thereof: niacinamde; chol esterol

[0024] nhi b,"[ihg f@gOlpM@%ﬁ Tk additignal Qhyccts; et apRgCts amcsJ cgfalg)tages of the
instant n%/erﬁ oh&ifi E&%hlegﬁ)pa?él?ﬁblmﬂ@follmlh§ d@%ﬁle@ deRApest r ant

I on exchange tesins, including, but

Brief Description of the Drawings

[0025] Figure 1 is a drawing of the promoter region of the LDL receptor gene. Three direct

repeats and two TATA-like sequences are identified with the promoter region. The cis-acting



not limted to chol estyram ne, col estipol, col esevel am

or di al kyl am noal kyl derivatives of a cross-1linked
wa@leoob0z0377 LDL receptor inducers; fibrates, i ncP@MCN2105/001489

but not limted to, clofbrate, bezafbrate, fenofibrate

and genfibrozil; vitamn B6 (also known as pyri doxi ne)

and the pharmaceutically acceptable salts thereof,

such as the HO salt; vitamn Bl2 (al so known as

element c)f"%%? g%ﬁfgd@n rﬁ;lyé t 9%1(&(%@ tl(eanlegtgat%ﬂpé’b@h@ﬁ f(ﬂj iﬂaiGM (SIRE)

ni-aci na supra t1-oxidant vitam ns,
overlaps$ thelTudi Adjke Baquienves. I|n1ted to vitamn C and E and

et acar ot ene; .bbl ockers n il ec
100261 B Egone SToer i FOTBRer RGBT NG BRUHE T AT breeoi: done
expressfo%nin@luﬂfﬁg'r@%ﬂaﬁ’lbﬁ byBkkghet aggregation inhibitors,
|nclud|ng ut not limted to, fibring ?en receﬁtor

[0027] Bigueeg it andsB afe, quantitgiVec bk GRed TP Hb AV Iqvielsin Reygahliver BEL-
7402 ce{llg ?\9@% eyg %ou?ﬂ&?rg Qﬂér%teﬁig thagfemﬁlsoerﬁe?ﬁla '(LQL&%@%HQ Qlifate B).

rogen I nsul | n; 1on excnange resins,
[0028] Bigagatis a@mdasurelher(tﬂllslmg tex; cymmeﬁ"y qfct]mscapemﬁauen ofthd p1otem level

of LDLﬁ?égrgl Igggl }Ha t | V%%Eﬁfg@?yeﬁ%ﬁa 0&1@? Our %ours atltleg%refitment with

15“ghﬂgfgﬂbmﬁ@ a IOMIchoIesteroI diet). Sone herba
ies may al so be enpoyed effectjve

[0029] Etgm"ﬁs Adt-Erararharis ohifieslersas 1n ﬁ‘?}“‘@cYBP‘&Ftﬁ‘&i( Q\k it €
hamsterls %heﬁt F&ahLR g/ﬂ'ﬂ%@ﬂfehhp hOIEME BecrbRE OFEBEBE (3 ft%éﬁ@ﬁ' BF fime (C)

pI garlic, vitamn E, soy, solub I ber, fish
[0030] Blgjure 6313 eelnpmem oftthe portcenteation fof mhlrﬁLFeU@M h@ 1@0@“1 extracts as

measur?d;%yg} géfta nt%%ll th%%%f%(g}gf&f &dls&ggsq«frgég)&?ﬁfﬁﬁ h%ﬁx’é%?%@%ﬁk?ced four

hmnsaﬂéﬂﬁ@h&iﬁﬁﬁn@ﬁdmhmﬂﬂ&hn@bjeCtS features, aspects and
dvant ages of the instant inventi.on F%@g beco

10031] Kigme bists Wrshsrn Blle shEwInhe eymaeiiistive et HEEHSP] b and mature (M)
forms OgrSk%fBP%%?l[g LRt dr@BloRA1 dnfifodyr i WREBP2iRPRRG2 Ehigure 1 is a

pronoter région of the LDL receptor ,
[0032] figne: 8 fEIﬁAéendnﬂnm blot peeing LRRS. cxprrsIaTin Hlopce? eedy treatedwith

e GG T, W DB P PR B0 S P by g

chmioM@ﬂH?ﬂ§RThﬁH(6@hbaﬁﬂéMﬂBIenent for cytoklne OM ( Sl RE)
aps the TATA-Ilike seque 0026 21s a

100331 Fiveriatic P Breg A s oSG | HLRAERTYEl S E GUPGPIeERTe f

GWWO?Lu%ﬁk &ﬁﬁﬁﬁtor gene expression, including regulation
erberine. [0027 Figures 3 A and B are

[0034] matm 1q 1at(A)/en<mh obshommhganRpetratiensed - DIR mldkh i Fler(2 cells
treated \%E#xh %ézn 1, }nethee pr(e%\%ggy 1%%%';61’( &Qlldérﬁralﬂ?ﬁsegf a?@xgxd?xgycﬁl{ Bahé gB) aplot

ne su
of normalized LDLR mRNA signals as a percentage of LDLR mRNA remaining.

[0035] Figure 11 is a schematic representation of the LDLR mRNA 3 UTR and the chimeric
Luc-LDLR 3’ UTR constructs.

[0036] Figure 12 is a northern blot of analysis of Luc-LDLR fusion mRNA in (A) control cells
and cells treated with (B) berberine or dimethylsulfoxide as a control.

[0037] Figure 13 is a schematic representation of the constructs containing the deletions of ARE
and UCAU motifs (B) and a chart illustrating the responses of the wt pLuc/UTR-2 and deletion

constructs to berberine treatment as determined by real-time RT-PCR analysis.
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[0028] Figure 4 is a neasurenent using flow cytonetry

of the concentration of the protein level of LDLR
wexpressed on the cell surface of BEL-7402 cel PGT/CN2005/001489

twenty-four hours after treatnment with 15ng/ m of

berberine. [0029] Figures 5 A-C are charts of the

decrease in serumchol esterol (A and LDL (B) in

hansters after treatnment with berberine and the

decrease of LDL as uncti on
[0038] Figyes & 6 2veesteryplpi afteliplagprofths Tapa B AR GO il or B)
HepG2 LD RAENAeR 'ﬂgtr@cﬁ&it KlRaRd %ﬁ%@oeﬁﬁe AROSI4E €S Y ml for different levels
quantitative real tinme RT-PCR (A) and Western bl ot (B)
as indidatedhad€r weserobidtio élapff?rb oellsriesated farf |k reurphibe indigated
reatment with berberine. [0031] Figure 7 is a Western
Concen%?tiﬁ“ Sshowi ng the concentration of the precursor (P)
and mature (M forns of SREBPZ usi ng a nonocl onal

ant i body to SREBPZ [ « . [ 003 ure 8 is
(A a Rdpisddescmpty HX : S?é@ﬂh\&%nl%ﬁt?% P&

[0039] cel I sThe ﬁégaﬁfjm%ﬁtﬁn%'rtwq&rs n'o@é'l %%Itlﬂids And b&Mposalos @or‘ifrexﬂeﬁtmg
onbi nation with berberine (BBR) for 24 hours and (B)

and/or ueaaha rlm'p@hpld@faia-amd wisviRgd Festsroltin enasapaliag spbiscts, [phaBag

1nd1v1dua19 andf in vztro e% v?v? a:{nd zi? t\] g rr%?neréiglﬁg é:ngs; ﬁ%\sﬁ% '_?H% hx?m% In various

embodm{mtsst}ﬁtmanhd\z]ls ah® Gtﬁﬂ]}osﬁlogsl pe effdctive t() ;p)evantnm tiehiatiseadss otused by

showi n ncentyations. LDLR
e B gHG G A B EPOEH G TR ABPORBHLE BYeach A G hpercn: e
term “caRAGARN WA LR ¢ inRedd e Mdhde ARadgrb(sBhtanp b@ldittdns, and/or
normal i zed LDLR nRNA signals as a percentage of LDLR

dlseaseﬁnmmr@mhmwéeroqm OIBpaIy| athWedli‘?BSfia §nan% BeRoH: parotid artery disease,

o SORETEREA L BRI Ay VB o

restenokis f@ild‘wing badloon lahgibpledty,dntatnyistest odvfuchabem D&ﬂlpﬁdml@pomdlal
TN IR R GEERIE T KL Ree—
with thE T&U%cﬁné—&séa?xesaanﬂ%th@cﬂﬁéﬂsc representation of the

constructs containing the del etions of ARE and UCAU
[0040] not i f &iRigjovemsmedorandations prd methads Mgvidebheregphrydas 61‘10168‘[6101

it

Rk T S
derivativeCpMiP3B]d HiFgunala 1,4ab|ose anql\mhmgalhadmﬂvgplmfnag@tllcalbmcceptable

compoP ndos 0? Ithqg debsgrrqytleosﬁt a% QNG lra% r\r)al(l 'L}}s oresée%de'tgg re%ﬁ{lgf 1soroQ/1rde£i %gmplexes,

derivatives, salts, solvates, isomers, enantiomers, polymorphs, and prodrugs of these compounds,
and combinations thereof, as novel lipid lowering agents. Exemplary compounds for use within
the invention include, as illustrative embodiments, berberine sulfate, berberine chloride,
berberine hydrochloride, palmatine chloride, oxyberberine, dihydroberberine, 8-
cyanodihydroberberine, tetrahydroberberine N-oxide, tetrahydroberberine, N-
methyltetrahydroberberinium iodide, 6-protoberberine, 9-ethoxycarbonyl berberine, 9-N,N-
dimethylcarbamoyl berberine and 12-bromo berberine, berberine azide, and berberine betaine.
[0041] Within the formulations and methods, a berberine compound or berberine related
or derivative compound as disclosed herein is effectively used to treat hyperlipidemia and

elevated cholesterol levels in mammalian subjects suffering from hyperlipidemia and/or elevated
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HepG&2 cells that were untreated or treated with
berberine at a dose of bmg/m for different |evels as

wo pabso2t5etl and (C) a western bl ot of Hep& cel PGT/CN2005/001489
treated for 1 hour at the indicated concentrations.
Det ai | ed Description of Exenplary Enbodi ments of the
I nvention [0039] The instant invention provides novel

net hods and conpositions for preventing and/or _
and el evated chol esterol in

choles{emﬁn%ﬁi n&lﬁﬂg S ﬁ%°'8?‘§teg|“ﬁ Q}@p@@lqeﬁm P flereted shelestgrol including

cardiovastulax, digsed isih, asabél nofiNi ¥ Pt TR L188siE %Mo?lﬁ a/t dfirt%gp(gg‘ease
and qrgans. |In various enbodi ments, thé

angina PECHIH% (SO Srie disshscesiales cetsbyst avasiosclonsis epicardial infarction,

Cereblqull%ﬁﬁ% 198%111%?19 fi YOa\hM% Semoo ag el(r)nglgsta dghetflg%cggrgssuﬁs nﬁesrgﬂttent

chol esterol, 1nc car
claudidatipwidysliideenis poshptosiia ﬂlpwaﬁlmﬁzﬂrxadﬁhemas e" is intended
i tions, and/or

“’042]8?3Iegg{*legdg%%“réggﬁ‘g‘aé{ﬁﬂgg%%@ﬂeéﬁo P ing g it aramenzble o

treatmeiit 8688 the fangilAdNP 8Rd MkihDds SBHOTHvEntRt afhYscd, Eﬁ?@ Enclude, but are
rokes, cerebral arteriosclerosis, nyocar

not hnqltﬁ@ ko, gpqnyhanqﬁt@eﬁ r@qr@g@h@rsgh]@gm @resgrémg bwwithl hylpnlﬂlaprdctmaamr elevated
cholesteR? I&SBRBH 315@28!34 angte % %%Qreé %9 IIFSJP(;? a%(mllalsg%}garesgagf %Vﬁaculal

cl audi cat 1 on, post=

diseaseg dn¢lhding, atlmmsc&lrcbsme ocmmzrry laﬂmldh%aieﬁir@ﬁ{aqﬂcﬁﬁﬁtpiafﬂm artery
he fore oi ng di seases

th
disease gt Gpske aregnag1 erlo[s%%rg)glllsartll_l}el%a 12}1&}%};{19@ CEIS; fﬁ}” LB resEegosis

followmgbhlldlﬁﬁ apgioplastedinhtehRicht clhuiedatigh rlﬂglﬁﬁl%cﬁﬁ‘e@sﬁ@ d%shlpldemla post-
ring fornulations and nethods, enploy a bér I ne

Puﬂﬂuﬂgﬁﬁ%ﬁﬁﬁﬂ 9%apBPBari ne rel ated or derivative conpound
[0043]0f FoRguliR He maRAEnd 'c&ﬁh?’sgﬁ&g of PJe 11?&%&1{1?19 {ORe gr more berberine

phar maceutical ly accepta conpounds 0
compouks oF b@lib@mneafslawél or dagvatiae r:ompoxfml(se sedisclesed heeadislaye effectively

formulﬁ&p 81 aglgn mgtﬁ%ﬁ tag )érr?réx;;té }ef;%el(s\{@ Vlgsﬁg cﬁcgﬁaerﬁlrlggze%xgsaeg%pt effective for

treatmg H}@sﬁpﬂeﬂﬁw&ﬂd&mel@ﬁd dCs@fdétsﬂ gh bﬁ@ﬁpl&@%ﬁ%@ﬁlmeﬁ% P &ine chioride
ring agents. Exenplary conmpounds f use

is demqﬁs{l) %quwglsﬂw@nﬁweﬁ? que@g@ntl-élgperhplggmmaeﬁeq@ve agent in
pharma8&RRAN fBBAIStionR Ghe ﬁ{eka%@ut'f‘c"'th&ﬁgfs alggé glﬁlfx ch%gﬁla i1 198 bne or more

ber beri ne hydrochl orrde
adjunctiyeyhesensatic pgent(eh ﬁ@h&rpo@entbhscimexe f8rther provides additional,

tetr er. ber ne N—OXIde
P P R PR Py R PGB EREaP A A ve
compotndsl lrdthe famprfatmabies bedynfittic SorBhdiad YiaatMAR ¥dbmpPrRrkRebdRGiives,
N, Ndi net hyl car bamoyl ber berine and 12-brono

salts, S“z%aﬁ?ﬁeksfnﬁsfs PHIRsTReOhanIBbS, apbPBdiBeef the corapatindedisclosed

herein, and combinations thereof, which are effective as lipid lowering therapeutic agents within
the methods and compositions of the invention.

[0044] Hyperlipidemia is an abnormal increase in serum lipids in the bloodstream. It is
generally classified as primary hyperlipidemia, which is caused by genetic defects; or secondary
hyperlipidemia, which is caused by various disease states, drugs and/or dietary factors.
Hyperlipidemia may also result from a combination of primary and secondary causes of
hyperlipidemia. The compositions and methods of the present invention are effective in the

treatment of all types of hyperlipidemia, regardless of cause.
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[0041] Wthin the formul ati ons and net hods, a
ber beri ne conpound or berberine related or derivative
w@oovpoeasd7 as di scl osed herein is effectively uBEHCN2005/001489

treat hyperlipidem a and el evated chol esterol |evels

in mamral i an subj ects suffering from hyperlipidem a

and/ or el evat edchol esterol and conditions associ ated

with hyperlipidem a and el evat ed cholesterol including
cardi ovascul ar di seases such as, but nof limt

[0045] at her @BerapRel hypedigidsma gnd-alevaray care levelng g mildte of one
r r

R G N o e s o

in part bynthat.DL recn:ptdr e\éﬂlcélmamusesﬂd]m particlgs frem|tesorioedsgap rad tir;aws them

i 8, B G STE0L Bt s ST T P Bl e

when moBOBBL 1&1&8&3 drik:@0gsticrhl ARNER 6iths UDL eedeptor igaed is da)m@lled
human subj ects, are anenable to tr e}g%{qE h usi ng ct(

throughfthe saohrazblpraelamprithidias BrotemBAthWREAREER). Hilgdtd sequestrants,

choleste??ﬁ& %ﬁxehg F}lhﬁﬁﬁ)rs Ex%eclﬁ)'ie%te@&tabgdrgﬂl&ﬁqw:)ﬁors Ry &M cabthe SREBP

an s0 cts presentl ng Wt
pathwajn ylmembsqmudmm ta)rfcgulaed DB trempiohotpeswinoThe sigihscogpetitively inhibit

eas ted.or tr erli
sy AP B A b RSB BB RIS ot
biosyntBéshaih ASChi@F.OHbSnone s cRires, af dvethadors ead mcomhguesmangers also
pectoris, carotid artery di sease Lhrgr?l cer bral
regulat%mré?ﬂmwwé thsdilal reqpRIBTLEF 45 Oﬁltﬁ%drle E%lP‘é(b Qpt

transcnkﬁérﬂl‘i CodtRMof hE 3 DENRSIpRorigehd @\Mseg tﬁ%latl f8PPhadhl QiR Sitdtwention.
termttent claudication, % | ood pr essux

It has b@mmmlat}p@mse@jnavﬁmlgn that berhesireds eapable Qﬁp]pr@glgatmg LDL
receptoF Wé?]%s 108 ﬁltl g%{%t-%lﬁ e? %(% %g%ﬁsg&gglﬁh%eﬁﬂ%t ?’Iecﬁalﬂ?sm m
hepatodd@sliEigi )¢ rel ated or derivative conpound(s) as

di scl osed herein is/are effectively fornul ated or

adm ni stered as an anti-hyperlipidena or cholesterol
Table 1, %E%ﬂqgloﬁ%@ﬁblﬁlfeé@%r ¥k &:xQhestibR BY A&y P&Akd Pi dem a

rel ated disorders. I'n exenplary enbodi nents,
berberine chloride is denpnstr

ai_ed—f-OL—-l-J—l—ust—pai—l—v-e————,—
pur posestes of aséioan a ei°1 per | it W‘?ﬁ a ef ’@Esf‘fcfi’ég agent Signaling

Agent(s) p phar maceutcal hera pathway

Statins ypt hodSInEFiBiE or | rlPe%eBilFBT nat i"8f with onER%l?j::O%ﬂV ated
adJ unctive therapeutic agent(s) The pr e§1§§'&ige)
i scl osure further pr es addi tiponal
EStroge'Bhar rra?é?ﬁ’fc’ngtéolnl y acgnep ‘g e ber%erl ne co&ﬁro enreceptorg
berberine rel ated and derivative conpounds in the form. .
Insulin/ of g nAFHEPHP synt HEtepe e&*onpcﬁﬁﬁ@,REd’rgcl ug s (etvare K
growth @D exes, derivatives, salts, Rk 1 B o) SR
enantioners, polynor phs and prodr ugs of EE a Gpnmpounds

di scl osed_her ein, I nati onsistdher e@figenthiach ar eERK
ITIE\_T]'O’/ of f oct | UE=ZE i pid %S\e/g’?%mﬁg therapeutic agents wit hi

oM Transcription Independent SIRE Egrl and ¢/EBP ERK
PMA Transcription/ post-  Independent Unidentified/ Unidentified PKC
transcription 3’ sequence of
LDL receptor
3’UTR
Berberine Post-transcription Independent 5’ sequence of Unidentified ERK
LDL receptor
3’UTR
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the net hods and conpositions of the invention. [0044]
Hyperli pidem a is an abnormal increase in serumlipids
WO pooblozosht oodstream It is generally cl assifi eBCHEN2005/001489
primary hyperlipidem a, which is caused by genetic
defects; or secondary hyperlipidema, which is caused
by various di sease states, drugs and/or dietary
faﬁ%ors Hyperlipidenm a may also result froma
ination of primary and secondary causes of
“c/EBRi sk T 5v@@ﬁ?rabmchrﬁ@pr@ GEFk CMS SRR FrER S 8enstl: FRE
extracerﬂ Fils ﬁgﬁal 'ré@ﬁ%&d BHa Rl gftér%kfnv EDL”IOW‘@eﬁsftf BbdFROEINOOM:
pes of hyperlipidem a ess
oncostanePKOOﬂ@}elrdmeasraI;é’éAAfphwlpérlgrrpmﬁéaﬁ -a3-apelate] YRE: etgrol-

est.er ol r
ncenef LRGP BT b kT SR SR RS e
elememmlrﬁi@spmemg E’N!Fegmioatnecdosmfap@r tU’D& irttiendlBkd regi@pt or
[0046] 4r Iav\rs, Tﬁg@:ﬁﬂlfé,llg%qqﬁé\%%%{n%a@{% ?tleﬁ ?ﬁgﬁ?d%ﬂﬁgﬁégqgenﬁﬁed

in Tab%&ﬁﬂ%ésé?s‘@c%ﬁﬁf& R&S Batihe LDO FefBped? cRPEsdil £884dHA ik B&Hbination

. I's needed. " Tr anscrl(gtl onal regul ation of
with thee herbbibhe qosgmpndy anddnberise wiated aid|dedvathiesagmowtss dgicaibed herein,

within gfu?cﬁls ?é oé%a%'rlgﬁent ulgtlgndslag O$ r81tngi!eréld 1%%%6%3; as described in

seques ero I osynt hes
detail BeldWw.bi t ors, and chol esterol absorption inhibitors all
i nfl uenc the SREBP pat hwa nd s bseq ent |
[0047]ypr egdib S smpml DI Jeeanfs stragd al‘ﬁ@ l%\%/}foﬁ%am of

chrom&BHRAL! T ¥5§tllsy bf&hrﬁé‘cﬁly&ﬁ WQB&‘%&’(‘I{%) Eﬁﬁié’bhﬁlsm@'o‘ﬂll &E}des Q@Ah coding
reduct ase I\/(% reductase) and bl ock chol es

for a diffeossy pitokeds d@mﬂln atlda &7 intxpag., (LHEﬂgF@rﬁé &l RyHS k3|2r$é§7 86? ]o(Az?F\5))
The pr]c r%gttelp 5303 e% o§1e£ﬁ$ 5] ﬂ%er@élgﬁ S\mﬁllﬁ‘ QiR ﬁltaj%rlty of czsaactmg DNA

ranscription o ptor gene as outl
elementadat €ouhd beevcewbadeqsirt(b@nse rang t—I?Gln a«htho‘.bm Ardd] Ithalhltta‘m nleMlionine

BIRGE CENDTNEIEE RS T = T N——

bp of éaéﬁ’ &Rb TAT AR sc8EMREY, hA®sdverab RRRBI S A inltiafiegsitesl dlll"tg' Wthh are
recept or expression thr OE(D;h a_post-transcr

essentlah@r gensreybresyioie pechigevetiore@lia i §yidhatiicé 5%»&%%%'%5)8( i 59822 (1987))
Repeat22 conEm?s the %‘% b}%J gﬁ\f@ wel%tl ke%ﬂlélg);r}/ E‘Iggeﬁte(gﬁﬁ? %l% 9L Rmith et al., IJ Biol.

esSSl1 on erent Ta tes o tion Sterol-
Chem sasszmsmng (mms}\amh ogntSisgraabiripgiongé fite(I)L chepletedefioehuman

o e B e LR R LB R TEAMRS S 25 ke
3’ untranslated region (UTR) (Yamamoto, Cell 39:27-38 (1984)). There are three AU rich
elements (AREs) in the 5’ proximal region and three copies of A/u-like repeat in the 3” distal
region of the 3°UTR. These structures play a key role in the stability of the LDL receptor
mRNA which has a constitutively short half life of about 45 minutes in HepG2 cells, and serve
as cis-acting elements for the post-transcriptional regulation of the LDL receptor gene expression
(Yamamoto ef al., Cell 39:27-38 (1984) and Wilson et al., J. Lipid Res. 39:1025-1032 (1998)).
[0048] The sterol regulatory element-binding proteins (SREBP) are transcription factors
belonging to the basic-helix-loop-helix-leucine zipper (bHLH-Zip) family (Yokoyama et al., Cell
75:187-197 (1993)). They bind to sterol regulatory element (SRE), which is not only present in

the promoter of the LDL receptor gene but also in promoters of other genes that code for
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cl eavage) Estrogens Transcription |Independent Repeat 3
Estrogen receptor- - and Spl Insulin/ Transcription

wo pabepzasdent SRE/ SRE + SREBPs (activated ERK* PECDGENZN05/001489
factors repeat 1 and 3 by phosphoryl ation)/ SR EBPs +
Spl TNF-o/ Transcription Dependent Unidentified
Unidentified ERK IL-1] OM Transcri ption | ndependent
SIRE Egrl and c/EBP b ERK PMA Transcri ption/ post-

I ndependent Uni dentifi.ed/ Unidentif.ied PK
cnzymaSTHPRGPBE IO B G B BRI S SI Tae HMg-CoA reductase
gene afREhb 8¢t Ro&IOSie I ARECIsOEdRMRhVRREALEVIDL. Tlell SBRUarng3a -640

of Unidentified ERK LDL receptor 3' UTR*c/ EBP: .
(2003)cRxTraipreHEaer o thell-Ri rpecotos gene iegREBPa aytogy e nJ- Clin.

r.as| 5 ; ERK: extracel |l ul ar signal-regul at ed
InveSt'lgi%%gg%;Sﬁ%iaﬁzﬁ'erl eukin;, LDL: |ow density |ipoprotein;
[0049]OM  oiVélasmtcablestedd oPKClerpynibtesiare dbundesieinG;ellPNAe SREBP pathway is

hor bol - 12- myr |. st - -acetate; SIRE: . .
supprefied g GRBEHOU O oL keorey b el o g gy or pid
synthedi$ S n@h&T off eABiRIAhE cholEBIS1 bilde dRbctlyad teat@blsensing domain (SSD)

el ement - bi ndi ng protein; TNF: tunor necrosis factor;

of the SRTEB clyatazanetivatiod Prosgin 69CAP DOUE]E TROBRAIORRlhangs WiHgh permits
SCAP ?}{d%ﬂﬁcH %ag‘p‘%ﬁq%g%sg“% Pﬁuﬁlﬁpﬁeﬁgrahggrgte%% : iRYERRduced

at possess activity for
genes ({liesig)| lanil AgtheDiorme SRFRIYS @A PAess iconnpeanpleetfig. 2) (Yang et al., Cell

o e SR SRS AP AP
the SRWBPHER n6BLH1OtSzet L TRl H hpgdrathOfoltle@tage Bd ﬂlﬁéxpress’ion levels of

coordi nate adm ni stration nethods as descr'hbed [ [1 s
LDLR ggqreasps aepigipely. As a result, the uptake and synthesis of cholesterol are inhibited,

and the cells reach a cholesterol homeostasis (Yang et al., Cell 110:4489-500 (2002)).

[0050] When sterols are absent, SCAP does not interact with the Insig proteins. Instead,
the SREBP/SCAP complex is free to leave the endoplasmic reticulum and enter the Golgi
apparatus (Espenshade et al., PNAS 99:11694-11699 (2002). After arriving in the Golgi
apparatus, the transcriptional active domain of the SREBP precursor is released by two
sequential proteolytic cleavage catalyzed by two proteases residing in the Golgi membrane,
while SCAP returns to the endoplasmic reticulum (Fig. 2) (Brown et al., PNAS 96:11041-11048
(1999) and Nohturfft ef al.,, PNAS 96:11235-11240 (1999). The cleavage of the SREBP
precursor results in the release of a fragment containing the bHLH-Zip domain; termed nuclear
SREBP (nSREBP), or the mature form of SREBP. The nSREBP enters into the nucleus and
activates the transcription LDLR (Brown et al., PNAS 96:11041-11048 (1999). As a result, the
cells uptake more cholesterol-containing lipoproteins and increase cholesterol production to
reach a new level of cholesterol homeostasis. The nSREBP is not stable, and is
polyubiquitinated and rapidly degraded by the proteasome with an estimated half-life of 3 hours
(Hirano, et al., J. Biol. Chem. 276:36431-36437 (2001)).

[0051] LDL receptor expression can be regulated by such factors as hormones, including
estrogen which as an atheroprotective effect and triiodothyronine; insulin and several cytokines

including tumor necrosis factor (TNF) ¢, Interleukin (IL) 1, IL-6 and oncostatin M (OM) all of
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[0047] The human LDL receptor structural gene is

| ocated in the short arm of chronosone 19. It spans
wappsoxismat el y 45 kil obases (kb) and consi sts PET/CB2005/001489

exons, each coding for a different protein domain and

17 introns. (Lindgren et al, PNAS 82:8567-8571

(1985)). The pronoter is located on the 5'-fl anking

region, within which the majority of czs acting DNA

which aCtyaf G EROCPS GRS LG TAPLT BT BEFRICRT FeCbaRgh hd Bict
Chem. 2@8 17436 1089NTHEB)) (BHIOT). SPENE aﬂﬂﬂ;—ﬂ)lare dapaﬁmdmgumﬂmme LDL
i nperfect direct repeats with 16 bp

Teceptormmﬂtrﬁmsklép%@cﬂﬁ’é‘h‘dbén ochlf drecantiieg ﬁ%’g 15EF %ﬁ?iaowmhelf induction
is 1epresseé g#te?ts{epﬁs §1' is ﬂdted f'gtoﬁ(@(? &Qzl ar]J_eBl%ﬁ 9Bk 8k3: 1 PR00EM84

ression an regul at1on (Siidhoff et al,
(1993)) scm»emcm @ aBegilse 8R2LDL %ept)n g@p@aprewmmaam@-mﬁ@ewm

mannerestlmgflll\rlA ?&a? %f) 161Ful1er%l'§lllg%t %%ér s ??‘R%]l%é dil gA\%mo%‘l@r.t ﬂxromb.

Vasc. BEIN0: £179- 78 (00} PIOM hadilsd B&nlslibwﬂi egutaierhe ThE réugpmngene
DL receptor nRNA has a 5.3 kb se uencelnlfngﬁ d
transcripfndty TeSHILAE FanKRPHARBGIr Sprly sowdh TespRgpegene I (Eerl) an

CCAA'IZ&%B‘%%L? Ibﬁ#iﬁ% 1§tgin0/f‘ c(BHPRY) 1o YRTBERIIN A GRdtlf t}hed &redB-independent

e are hree AU rich elements (ARES) in
regulatdrp elefentS B valich egirleps tnd HM‘@EC @fﬁpﬁf@ﬁs wfthe prgnotge gegion of

T
the LI R AR 1o wioudh T S Rand P S iR i o
medlatlﬁgﬁs?@irﬁﬁnm Mtfﬂfbnhﬁ&ctafaﬁmiﬁhdreﬁslevm yﬁxm;dmusdzlemﬁhfomb Vasc.

l1fe about 45 mnutes in Hep& cells, and serve as
Biol. 2Q3127s77a]<,718?’|%00@)enents for the post- transcriptional

regul f H}Fcldd hESRRIQIAHRNE ¥ BEST @DGE), EGF and the
(00521 I r AR elthort e GERRR e D and W1 son ot al -

fibroblast growilpfactoRG$IF) 39;0 11@2631.11@@§QDIQ 159y geng @@ppgﬁsmp({@agl}eéwgﬁm et
b
al., Alt?r}ogglglc?[?lbc%ﬁx I\/ea]sca & iol; llglgiéfkglﬂélc(tl&%zf t'ﬁhg%ﬁ%iau@ﬁ%ffect of growth

ors ngi n
factors B fed-TietecptdraRPe PRimoterl reqmﬂem SREI appetl a dl3pH Ziipding sites as cis-

famly (Yokoy t al 7 T
actng QRTTRRS 80 PSR 6 Fto My Bl ABAP O RED ™ ST TR TREBPS
as grom%‘ %e%toﬁ)sr Soighly a'cpvz&@%lsoﬁéﬂﬁﬁhg Rat%a§ 146t 11delinduie €bRka geie]. Lipid.

al so 1n“"pronoters of er genes that code
Res. 41f%>|=15£}$z(96@®) placoidinpsseigey ahatog phsireal eetprsiregyfate tedyPlarereptor
gnt hesllls such as the HMG CoA reductase gene and
geneextphe(if‘Sl ¢8t Y coenzyne A synthetase gene (Rawson et al,
[0053] Mol . Ca¢ hbov&nﬁﬁntloﬂecﬁairaeeflmla(r maal) yppedhie reqjicrthe activation of the

actjvator _ of_t e i.s .SREBP- 2 n
ERK i gpalipp cospidecyp pching pE SIC 00y 98 5615 31 b 3089 g Ggoepro
gene ex?@e%ﬁoﬁ fehsatLr) J. Bioll tRentler7bisal4-ugsl @pes)almrKiBslongdsio the
t he SREBP pat hway suppressed and the
subfamilfca ngthemptqgemra@fvatﬁﬁ@l otEmn m@a@@x&m@s s aSHVBORS vy

successwe%l’f NOSp orylﬁlon 1!; Eécgndary to the extracellular stimuli binding to their receptors on
cell surface. These receptors either have intrinsic tyrosine kinase activity (like growth factor
receptors and insulin receptor) or are coupled to another protein-tyrosine kinase (like receptors
for cytokines) (Robinson, Curr Opin. Cell. Biol. 9:180-186 (1997). Upon activation, ERK
phosphorylates and activates numerous cytoplasmic or nuclear protein factors, and mediates

multiple biological responses including those that control cell growth and differentiation. But

16



synthesis are turned of f. Abundant chol esterol binds
directly to the sterol sensing domain (SSD) of the
WERERZISeRVage- acti vati ng protei n (SCAP) causiPQI/@N2005/001489
conformati onal change which permts SCAP to bind to a
pair of endoplasm c reticul um nenbrane proteins naned
i nsulin-induced genes (Insig) 1 and 2, then forns
SREBP/ SCAP/ I nsig ternary conplex (Fig. 2) (Yang et al,
: - ' raps. SREBP P.in the
row g P Rl P o L B e el
transcriystfonghitoegh diffgesnt techahismShbgnotdppapetisssly elucidhredy &ode present

. and the expressio | s of LOLR decreases, . ) i
mven%‘i’&lc%*r%ﬁ?{gﬂe@ in Bganaple é‘i 2 BE%W °dihgt Reybrringdamidlypctivates
ERK 260 @@ Setkigdticb EER K AL kief rsaéuiadttﬁ@up}s%gﬁioh%%mz expression by
chol esterol homeostasis (gang et al, Cell 110:4489-500
berbering o HRK) activaigenoyas gherfctarmimsr 4o be inpasisntin beberipe’ s stekilingion of
LDIRIppt@AAct with the Insig proteins. Instead, the
SREBP/ SCAP conplex is free to | eave the endoplasmc
[0054]r et i cuAushommdn Ertesrmplee bovgberbgrinaraad its afdfsgsenaioad postt

al., PNAS 99:..11694-1 1699 (,2002).. After riving. in
wansoltonel MOFle R AL oo R AERA ipiier “BeprE s aruptgmary
alkaloi@fwitlélg dSRERR IR @G psat finsilieLd RS atlichite bMBe SQEPSRMdI Rl formula II.
proteol ytic cl eavage catal yzed by two proteases
residing in the Gol gi nenbrane, while SCAP returns to
the endoplasmc reticulum (Fig. 2) (Brown et al, PNAS
96:11041- 11048 (1999) and Nohturfft et al, PNAS 96:
11235-1 1240 (1999). The cl eavdge\of the SREBP
precursor results in the rel eage oP a fragnent
cont ai ning the bHLH Zi p donai ermed nucl ear SREBP
(nSREBP), or the n® REBP. The nSREBP
enters into the nu
transcription OW at, PNAS 96:1 1041-1 1048
(1999). As a result,lthe cells uptake nore
cholesterol-containiﬂwelipoproteins and i ncrease
chol esterol production to reach a new | evel of
chol est erol honeost p&ingla IiThe NSREBP is not stable, and
is polyubiquitinated and rapidly degraded by the
proteasonme with an estimated half-life of 3 hours
(Hrano, et al, J . Biol. Chem 276:36431-36437
(2001)). [0051] LDL receptor expression can be
[0055] r egul &eduriny caumhfohatindis/ragiskonadenss (goldeaseat)j Ogptis chinensis

. estroge ' s. an at.heroprot ecti ef fect  and
(COP“StOrli%"g“%‘a@ﬁ%’%%@ﬁ%{“ Ay 8g°§e&$aé1'ﬁ§|e366§%'ﬁwgg§w (barberry),
Berberis@istita (pettitifRfic)) €nhinesd BahdMdonla sWayey Yel i Bhs8 {hnopsis

i (I%) 1, IL-6 and oncostatin hﬂéﬁma alg of which o
californiea)jagd Phel{adend P AwFasR. i kindets from thase andetbpibsrbegiapeontaining

herbal $H8RA% A6NEERg b Hichlordk e%
S 268 17489- '1%4@119%%913 or?Tg?ﬁ]éh (P o EBheapngieq as ghl
compostiagnsisompuping behbmne (ogberberireRnalogs, related compounds and/or derivatives)

for use within the invention. Useful berberine compounds and berberine related and derivative

compounds for use within the invention will typically have a structure as illustrated in Formula I,
although functionally equivalent analogs, complexes, conjugates, and derivatives of such
compounds will also be appreciated by those skilled in the art as within the scope of at least

certain aspects of this invention.
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receptor gene transcription only when cells are
cultured in sterol-free nmedia, and their induction is
wo epoessed after sterols or LDL is added (StopeCREN2105/001489
J . Biol. Chem 268:17489-17494 (1993)). OMor IL-6
upregul ate the LDL receptor gene expression in a
sterol -i ndependent manner, simlar to that of insulin
and some growth factorgV(G\ rens et al, Arterioscler
Thronb. Vase. Bi 8 2641777 (2000)). OM has al so
been shown to increase thelDL receptor gene
transcription by recrU|??ﬁ§k£%a scription factors
early growt h response “gene ri) and CCAAT/ enhancer
bi nding protein b (c/ EBR) to Bi-ndmo a DNA noti f
terned sterol -i ndependent r tory element (SIRE)

region of the LDL recept
needs SRE and the repeat 3 6|nd|ng site for
mediating its transcriptional agtivation effect
factors (Gerens et al, Artmni osklter. Thronb. Vase.
Biol. 20:1777-1783 (2000)). [0052] G owth factors
including the platelet- d%%g%ﬁg growt h factor (PDGF),
EGF and the fibroblast gro actor (FGF) also
upregul ate LDL receptor gene expression (Basheeruddin

100561 105§k b ERR imine Yy B Pae o1 R o] FALEOR SOBRo s fo

use Wlfhlﬁf-‘thb PlvehtRG ARG EoRhOaPHET als@HyichBEhHRR mcmw Wwhedéin R,
the Spl binding sites as e acting el enents,

an
Ry, Rs, ReRaRed 1t &1 t, a2 Frdkor R effs aelestedd s piispapretly g & my combination
yleldmggz{ dcg\ge: éé)ﬂlp ufﬂ]; as ?(&Eﬁg rf]igﬁlpag{a :%19 h}r 9 tyo Eﬁt% g&llkﬁ*{sg/h 1111|M'cr)] amino,
trifluorpiethylkeycletlkgl (cydoalkylplkyl, almyl ﬂkm@@lolﬂ 8ry(l,2000 pialkyl, nitrile,

TS S e
haloalk§i eIl IakaREhIEK tirB6E)], Alkinaylarfind, FebimeépaaiamyiDcarbonylamino,

require the activation of the ERK signaling cascade.
dkﬂ&@@m@wmmgOM%%m¥W@p5%%mmay stops their ability to

regul Féilo NRyEXRYESRIAR 1R atBhs &lcordthg t
W05ﬂBio|_ QE?Q g&%%gl 1998§ CRKabe ond%lt% Cmé‘g °
Formuaizbard wmds sefecteti¢o mq\zcdgemfabctand]date @oppomreis otk eatisgand/or

e .activati n of ucc

provents EGRAIAER Gh i meCRB R Vo B OTAQE Ko pecyl e
hydros§i, iofethokY; T B geléded fiemIH, nRtignt s, rﬁﬂh@ﬁ R3 suefeaed from H,

These receptors either ‘have intrinsic t%r05|ne ki nase

methyky edfiyly mefeps; Reds splesitcHram atediL.elb BSOSy ARmPHE;: R is selected
from s rﬁ%as e% a?n %{; @18cOHUNBN 8 [ QbaNRNEe] RIAHRIND medhyR Y. n-propyl,

receptors
1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-

TRf 1), whereas IL-6

methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and 1-
methyl-2ethylpropyl); Ry is selected from methyl, ethyl, hydroxyl, Cl, Br; Ry is selected from
methyl, ethyl, hydroxyl, Cl, Br; Ry, is selected from methyl, ethyl, hydroxyl, Cl, Br; Rj2 is
selected from methyl, ethyl, hydroxyl, Cl, Br; and R 3 is selected from straight or branched (C1-
C6) alkyl (e.g., substitution selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
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for cytokines) (Robinson, Curr Opin. Cell. Biol.

9:180-186 (1997). Upon activation, ERK phosphoryl ates
w@nwemedsrvat es numer ous cytopl asm c or nucl earPQT/ON2108/001489

factors, and nediates nultiple biological responses

i ncluding those that control cell growth and

differentiation. Buthow the ERK pathway |links to the

pronoter of the LDL receptor gene and increases its

t tion through djff h
2.2 dimsisgIPrpb A BEOY Bl Guiath denel PG, bl SEBAPYIPAVL ALY on,

I HHST-DEA
et RSEEERIE, EXRIELR B0 Ol 0 R pr 208

Yet addﬂlcmaﬂ czmshdate cERlpoamt&fmamsemﬂm é@@dmﬁwh@wpﬁ @@LhOéﬁ pbihe
pr.essi on b

mventl(g} %rs pao tl(z ;éﬁé(l}?é%n ?achlg he mﬁoth a3n$4 ?5 PASIPR: %ha/ngm%rcbups

indicatedti@BoriuAtda® Be §ftiohdDly l@nﬂﬂiﬁlﬁdenﬂ@ %Héctlﬁéiy, shovny baimlblhz!:'hon yielding

exanpl es bel ow, berberipe and_i 0gs ci.se
an act1v5 SSNPFURA 8% iiqsﬁiheé)rﬁg]’St%?ﬁ ars&escgpedz eﬁ]é%ﬁ edglé E(ﬁ WINg passages.

[0058] |1 ustr, af6d <hdlo i GdduSeddherdBEFREE t R otntheBc HIGKAIS FIRGHNE or iodine.
al kal ord w de dlstrlbuted in nine plant famlies of

In one ¢rhieodimentctha helogdn i gordeargo anetherf enftmdrragng, Rol RioHyn niiz and/or Ris
ne can be found in Hydrastis

nwylm%?ﬁ%%@ﬂg 88@8%?%%n§%3rf Coptis chinensis (Coptis or
[0059] gol deﬂhhfeﬁﬂd])ydr(ﬁ@T hnefsecsmem rdfarls tarOHQ@re@bn gr ape),

oo 25 DTS SRS (RELACLE Bt Bt o 8 B2 8T B8 conn

carbon TEIHSA dbAK1E BORR! ﬁx&rﬁ#lbg 8f ek §ﬁ<eﬁ’é1§foﬁ)ﬁbqh&1@&eélﬁiﬁ@{b propene, and
amur ense. Products fromthese and ot her

the likepdn ose mbodimaniaRnand(pr e nisallindsperdsatly be metbges-ng any
[0061] prep arI%t l[ o0 “gll'q(le%(st Js&f lllerélg ?erﬂ%g {d ’g@g rSr AR @cp% a%ghﬁ groups

usef ul conpos ons conpri sing
containiigdl 20gSrboh @io&fs,qﬂefemabﬂp a bﬁnﬂtﬂaoarad)’rmrandi most\md:f“emlds Y-6fcarbonigioms.

wthin the inyentio Usef ul b
s ac S el e PSS AR B0 e e
emboditeh)) R‘i‘ R, RE R, %H&/ bR 5 Wa%r ind%ﬁ/dﬁﬂéi'ﬁlk oy rrﬁ Eor%tlﬁ't grofdsU lifanother
as I ustrat i n Fornu unct|onal

embodigrpui Reindior Ramay @glspené@ﬂplbene@pywnm@ak@yl nghdyl, 1 ¥llethy1pr0py1
2L ShBhED, FORGER M b e ettt
dlmethtflqbﬁﬁ'}iyl Centthilbuigs pehetxsrl dfmethiylpentply éfltdlmﬁthy]b?ityl( 2 2-(linetlrylbutyl,
s mgeoSh ) O B L a0 S ASLGagoines and
[0062] The term "alkoxy" includes substituted and unsubstituted alkyl alkenyl, and
alkynyl groups covalently linked to an oxygen atom. In one embodiment, the alkoxy group
contains 1 to 6 carbon atoms. Embodiments of alkoxy groups include, but are not limited to,
methoxy, ethoxy, isopropyloxy, propoxy, butoxy, and pentoxy groups. In a further embodiment,
Ry Rio, Ry, and/or Ry, may independently be methoxy or ethoxy groups. In another
embodiment, R, is a methoxy group. Embodiments of substituted alkoxy groups include
halogenated alkoxy groups. In a further embodiment, the alkoxy groups can be substituted with
groups such as alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, allylcarbonyl, arylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl,
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use within the invention according to Formula | w |

al so typically have a structure wherein Rl, R2 R3 R4, R
WO BsMwe77 R 1, R 2 and/or R 3 is selected (eacPCT/CN2005/001489

i ndependently, and in any conbination yielding an

active conound as described) from a hal ogen, hydroxy,

al kyl, al koxy, nitro, amno, trifluoronethyl,

cycl oal kyl , (cycloalkyl)alkyl alkanoyl, al kanoyl oxy,

ryl, I tril di al kyl am.no,  al kenyl
stkons pRgsap e psntegal RippEdi o g AT HESRg,
di alkylgllnﬁlok é/ﬂyﬁ?ﬂlﬁlp Al hmiddahi el kY Arylaf@id) CacyRkNd (including

| kyl, carboxy, al kanoyl am no, carbanoyl ,

alkylcaemmmo acécvamaylaamm GarbainRyllagd que@ffffyl aniding,; ingjpo, sulfhydryl,
alkylth%n_glg{l}gl%y ﬁ]ﬂocag)r rate gu @?&Z]alﬁ Su C%}ﬁ rsgl?% l)iesglfam ¥1’0 sr%fonamldo,

I've ru I Ca
nitro, telflc@bahicthg], nganEp{izmﬂﬂ hetbroabcﬂylealwylhiyl lve as etoacitie dr h&eroaromatic

o B SSElLL Cond s sompeunds o L eat g and] o
fluoroMBE:8), Biflubtonketh3§! BEREHnikiRRY r@ﬂcﬁbﬁ'neth@ii‘)ﬂhohld’ibfﬁétﬁ&%‘ and

or mefhoxy; R2 is selected fromH, net

trichlomrdien; 1ond aneinet.a0. Redim Bio e hyer R fmylindependently be an

R4 is selected fromnethyl, ethyl, hydroxyl,
hydm)égféljane@hoxy; Ris selected from st rai ght or branched

[0063]( C1- C@headrky/Initted', gk ysed bitxsini eﬂcutei cmmn &Hh’ta'natﬁnh rEfeoito a --NO; group.

hyl n- -
oA S SRy LS S BN e
mdepeﬁdeﬁ*ﬁ? by hydrggennﬁl‘km/ kY ta}'ldoxy,]or hedidaBl th@ tedRY hmindalkyl" as used
| prop -nmet hyl butyl, n-hexyl,
herein 1epﬁ%sﬁmf9 P g é?tal lel seleghigeas topinpiategto ' @HIQO cAreefsiA 1 hagroup -

' t , et hyl and 1-
NRR %hg’% l?é(l&et hy md%[’ ﬁ‘}&hggg Bg&rgg%nydrt(gé Cg);‘ om net hyl ,
[0065]et hyI THeyeinn‘kgxﬂuorﬁlnpthB\‘ :as Rbed heseis sff@s teedCFy.om net hyl
et hyl , sel.ec om et hyl ,
(006615¢ py TGRS iroEetoRy s e b SEEC LR, om et byl
[00671€t hyl , THRY&GH#O%Ydloalléh” as BEed harsh l%ﬁs th 8 sz&ﬁja’%ﬁ tafic hfldimalbon ring
strai ght or branched (d- C6)

systemgoRaining fomGhioJepihen age ﬂ@?ﬁnﬁﬁé'?%nﬁoméltyrwbs’ﬂmﬁdp Fpyplary

t I
embod%n ﬁ@ﬁ}c%? lg% bxl'e nrag_lﬁfté_ﬁ (ﬁ), %%lﬁé}:l% e’téﬁgf’@%ﬁ’- (Brglr(])%);riq’fl and cyclohexyl. In
certamZmdeﬂmyﬂltb; Ulhg/dyplodlkjﬂ -sriiupes ¢yglopropplyn afethercinthedimehp thepy | |

but n-hexyl ., 1:nethyl pentyl .
veloaf PRl RS PO o eyt B cgortspayt pigdgibon
atoms thitldr tWFérﬁ&ﬂ b eykain émli’odﬁhdﬁ&;t thy (cyaaslkyl)alkyl group is cyclopropylmethyl.
| - et h 2et hyl prop Yet additional candi dat
The aﬂ@féa@mopft@mﬂ:@éb uﬁ@h vith feran e Hupe subsiducgisge ﬁ%?%%fa% the

£ FIRYeEt b afﬁd%glgl ded wherein each of the R,
grouP(%ZSIIﬁ%EO O% F(Qd}o}éy and/ or R12 groups indicat ed

[0068]i n Fo rﬂmltamls “gleamoipl8 anxb@ﬁkan%ﬂ@gy” & Wd@b%ﬂd eefer ypspectively, to —-C(O)-

| |
e e T e R e T
embod@edntstE dikhibyl i afl@hdylosy BEHuPEES /GBS and acetoxy, respectively.

[0069] The term “aryl” as used herein refers to monocyclic or bicyclic aromatic hydrocarbon
groups having from 6 to 12 carbon atoms in the ring portion, for example, phenyl, naphthyl, biphenyl
and diphenyl groups, each of which may be substituted with, for example, one to four substituents

such as alkyl; substituted alkyl as defined above, halogen, trifluoromethyl, trifluoromethoxy, hydroxy,
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[0058] The term "hal ogen" as used herein refers to

brom ne, chlorine, fluorine or iodine. In one
wepdveni2asent , the hal ogen is fluorine. | n anot hBCT/CN2005/001489

enbodi nent, R9, R0, R 1l, Ri2 and/or R 3 nay

i ndependently be chlorine or bromne. [0059] The term

"hydroxy" as used herein refers to -CH or ~O-. [0060]

The term "al kene" as used herein refers to unsaturated

o Y ARFRLP I PR SO0 B Bl e

carboxy WafReykyl, anayigcatbakeyl dnd aniveye Spaificrabdintefts afiaylgroups in

R3may independent!|y he nethene, [006 he term.
accordancs g TS CH9RE R BT HGTD? éu%%?["é?dré%e@ﬁﬂap%tﬁyl%henyh and
diphenypr anched-chain aliphatic groups containing 1-20 carbon

atonms, preferably 1-7 carbon atons and nost preferably .
[0070] 1- 6 cHBiregomn %royke as Wadplansfor it ednarinatiop| heeedn, axfeipdp pu gyl fadical

. he al kyl por t.i .0f .al , al .
dertvea 305 Bt PO ARt sl i qr R ALy A BERRIOKE paphivoie
acids. R 3may i ndependently be nmethyl or ethyl groups. In

anot her enbodi nent |\R8 apd/ or R 3may. i ndependent be
[0071] n- pr op$A t?“ﬁ-?\‘%’%q%)ﬂreFWP, aﬁﬂqsﬁﬁg{l@‘lﬁ“{n %iehse%ﬁ% %P't%?@é
0072] 2- metfyd BFRPYhikylmincdiréreishy he ki dhydroug haRBidtiwb attached alkyl
[0072]

2-methyl butyl, 1,1 -dinmethyl propyl, 2, 2-
groups Hptean fpp thsr epglor ddfe@t-ny| but yl , m hexyl ,

1- methy| & , [ | ) ' 0 car
0051 1 T2 G50l o AL B 0t
atoms hhvingt hy B d2etilbybpiso PydferrddafgRflinTine inelude etheybxlypropenyl, 2-

M e Tt e
penteny?Mo%enténE}l, QL RetRYTIOBItEEML 1-hdxBeyl ad-Keveyylg I Qidpretyd/ R -Bépicnyl, 1-
0]

carbon atons. Enbodi nents of al koxy qroups
y

octenylj Fredienis, 1, baetadipryliforonenh i dropedienprhesey ™y etihoxy,
I sopr .
0071, PR PR et L i 0 PO SR

a further e ,

of 2 to 1nekeipendent havidgel et tnipleybonds. eftemplary rBupys inchidatot hrgrmot
.. .enbodi t, R .is a neth roup.. E i ments_ of

timited S BOTH L BiPPAT oy G O o T B o GEH AT BT RGN >
pentynyllPpRSynyl, N -ty bhashanbeeyBNand RhRcalykoxy groups can

be substituted with lg,r oups such as al kenyl, al kynyl,
[0075] hal og&ke teﬁydhw%y,allq @qn@é)rr Eib?ﬂ}?lﬁﬂ‘iil,ona’feﬁr%@r 15595171? as
i | BYAEAERRNE, 61370R0%Ydr8t atom has
Pfe“°“§‘¥/?$f‘%id?‘6’§§"y%?“, St sV ggyJ B, Pioferably o Yardhdiatom
been replataddyariydroly] grabk yEsammedaelbdniytdroxymethyl, hydroxyethyl and 2-
di.al kyl am nocar bonyl , al kyl t hi ocar bonyl , al koxyl ,
hydmx){?ﬁl&g'phat e, phosphonato, phosphinato, cyano, ami no
[0076] (i ncl WA Rem ahiksnoalm/nas usbdaleleyt ffirn @, thapsduprNRR', where R and R'
di aryl am no, and al kyl aryl am no), acylam no (i ncl udi ng
i X
may independently be hydrogen or (C{-C)alkyl.

[0077] The term “alkylaminoalkyl” refers to an alkylamino group linked via an alkyl

group (i.e., a group having the general structure --alkyl-NH-alkyl or --alkyl-N(alkyl)(alkyl)).
Such groups include, but are not limited to, mono- and di~(C;-Cgalkyl)aminoC,;-Cs alkyl, in
which each alkyl may be the same or different.

[0078] The term “dialkylaminoalkyl” refers to alkylamino groups attached to an alkyl
group. Examples include, but are not limited to, N,N-dimethylaminomethyl, N,N-
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al kyl car bonyl am no, aryl carbonyl am no, carbanoyl and

ureido), amdino, imno, sulfhydryl, alkylthio,
w@eoobMtse7 t hi ocar boxyl ate, sul fates, al kyl sul P€TIgN2005/001489

sul fonat o, sul famoyl, sul fonam do, nitro,

trifluoronethyl, cyano, azido, heterocyclyl,

al kylaryl, or an aromatic or heteroaromatic noieties.

Exenpl ary hal ogen substi t ut ed al koxy groups incl ude,

dimeth&&la;nriﬁ%e?lg};lrgﬁlﬁ él;l(lHé&l?l ﬁr?o‘p %{KgglgylloCﬁ}q%’%eg}}edfﬂlg&ammoalkyl also
includel gy rwzmsm the knydgm@ dlkylrmclhlydf opmm’hkby(gubsﬁmteane

enbodi land/ or R 2 may
[0079]i ndepeﬂ% )}“a;ﬁ?éh?%(h rE%BSrtBW |a“<§ gape syobgiy wiRorec pore halo
giflordaRehy1er-Bioth
groups, ﬂirteké?n'\%e or oup }JI‘[ o8 84]0@{_%_1 Q@tlg(gor%'réj)gfn Qﬁ%u&@ﬁq'e@lg}l B@[fﬂ%f)l%propyl,
8- Chlofﬂélp@ylﬁﬂdﬂﬁ -to the group -- NRR' where R and R may

[0080]I nde pe{%%‘%%lkl ‘fﬁz%%{(i%%l’o 9 keq ﬁfrl% rbfers tX u1}‘6 s&llbktot}lé(rit X_.coon

het er oar amnoa
whereih ) ![Mle}ﬂlérfe andnartelldeydkyledesab e(Rl' I-©®ORSN1&@H§M‘ el R @re alkylene

and all;ﬁl mﬁeéggztlﬁagggg%fgﬁ{qs%pg@g‘irﬂ%m aﬁf@ﬁrengs t@@%a’é@t\é\g] ;tg,q?ghlf[\)— or bganched—

hain Hyd8R2dbyThe; arem 6 karbbh HORRRIBINM metBy, 4BRIn BERIN 1,
chain r};eafersyto 1-0- . [0066] The ternrlr?ﬁl?rlf ug:borr@{l SOp)rlopy n-butyl,

-butyla%—p@ﬁ@#ﬁaﬂéﬂwntyéﬂeh@cﬂ @nd soFth3 Alkyies7} theseme @s aticyl except that
the oro1 . yl" as used herein refers to a saturated

© g gﬂ&ﬁ%ﬁ;dr ocarbon ring systemcontaining from3 to 7
[0081]car bOI’ThattQmB“aﬂdmaYalhydy rdfers opi albylahd gtospldkiitutddedith an alkoxy

sroup. PRy Ty a0 e £ bt o Grtiey (R ar

both C} E]lksﬁ)rall@[ groalsgaodl ments, the cycloal kyl group is
cyclopropyl. In anot her enbodi nent, the

[0082](cyc| J&F ISP “SPIRGKY g RDYSS hetsi spreser e up ©f thedarmygn --COOH.
[0083] at oms ipQ térfﬁe‘aﬁ{)éﬁ#lglPﬂlgr’ 199 tc@ﬂg)prb%gelnﬁeﬁxﬁagwh éto%g'ésconﬂlmng

he al kyl n certain

the gro@p yﬂ(@}il- R))HIO)Vaﬂ ky --NfHoupfor sxampid azptytamyihoreidpahoyldinmo and

are optionally substituted with from one
bumno?’%“%f?r%‘g%@ |tuents sel ected fromthe group

[0084]CONSi Sthis f@mOfcaﬂBah}Q&ﬁﬂlo” bafels @xthe @RfpaINILOCOL QRBER', Thre R and
terns "al kano and "al kanoyl oxy" as used herei n

R’ mayrheriggependsaihe qope@q fyomhﬁdrowicapk)?]@br oups and
[0085]- O C( Phe ?chhyéaﬂg sas £af o@gqéfggg% p%ﬁ@j jni ng 2-5

car bon atons. fic e Iments o oyl and
[0086]al kandy tsry “ bmpé” &y wedbetiyl refarsdo adetobinygl group in which a

S O RN AR TN, o b g
R and R' can be hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy,
cycloalkyl, aryl, heterocyclo, or heteroaryl.

[0087] The term “alkylsulfonylamino” refers to refers to the group --NHS(O),R, wherein
R, 1s an alkyl as defined above.

[0088] The term “heterocyclo” refers to an optionally substituted, unsaturated, partially
saturated, or fully saturated, aromatic or nonaromatic cyclic group that is a 4 to 7 membered
monocyclic, or 7 to 11 membered bicyclic ring system that has at least one heteroatom in at least one

carbon atom-containing ring. The substituents on the heterocyclo rings may be selected from those
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groups having from6 to 12 carbon atons in the ring

portion, for exanple, phenyl, naphthyl, biphenyl and
wale@hemsl7 gr oups, each of which may be substi t BEBEAN2005/001489

with, for exanple, one to four substituents such as

al kyl; substituted al kyl as defined above, hal ogen,

trifluoronethyl, trifluoronethoxy, hydroxy, al koxy,

cycloalkyloxy, al kanoyl , al kanoyl oxy, am no,

ano

given a%ov flgrit%?r% ﬁroupgaf%c&l rﬂ/nlg 09@18 gBtg%cllo %Wl% rléxggya)(l}éteroatom may

have 1 Sp;e 8 héteroatent sdkicter fibm ritfogds é{tbmg,fcﬁtylgb% atosR6E QU FARGEs WPTuk]
the present invention include phen substi t ut ed

heteroa&*ﬂém P S1Yi92 BHEMRSHCLO g HIRY B the saife Olodlé‘ﬁ@ﬁ [0070] The

[0089]t €r M " Oathe randS eﬂﬁ@%e@h%gj e 1h<ﬁu epﬁlte'lﬁd]cﬁ&f She. Thus, a
refers to an ary radi cal erived froman aronmati c

range of & rdwgdn Ctogeivdl besundersted @cpmpbldathqwahwbsf 1 t2uB,ea1hd 4.

ben20| apht.hoi c_acj ds term"n
[0090] ]é;n% nng gﬁlﬁg%e Isone £xe ﬁn;i,l%r%g o %f beﬂﬁagna fogdlﬁe w&krn tFe methods
and coxﬁqﬁ&?ﬁc}nsﬂﬁﬁ]dlﬁf/dﬂtloﬁllmbiﬁg kigetmeturd &f fofnsulk 01 B&lo@M NO
group having two attached al kyl groups that can be the
same or different. [0073] The term "al kenyl" refers to
a straight or branched al kenyl group of 2 to 10 carbon
atoms having 1 to 3 double bg Preferred
enbodi ments i ncl ude et henyl, gdg openyl, 2- propenyl,
1- met hyl et henyl , 1-butenyl < b enyl 3 but enyl ,
2- et hyl - 2- propenyl , 1-pe , 2- pentenyl,
4- pent enyl , 3-’; | ~2- bute , 1-hexenyl, 2-hexenyl,
1- hept enyl, 2- " gct enyly,02- oct enyl ,
1, 3- oct adi enyl N , 3-nonadi enyl , 2-decenyl,
etc. [00799:CThe as used herein refers
to a straight oribranchegd al kynyl group of 2 to 10
carbon atons hav?ﬁb 1to 3 triple bonds. Exenplary
al kynyl s include, but are not limted to, ethynyl,
1-propynyl, 2-propynyl, FoubuegHyl  2-butynyl,
3-butynyl, 1-pentynyl, 2- pentynyl, 4-pentynyl,
1-octynyl, 6-nethyl-I|-heptynyl, and 2-decynyl. [0075]
The term "hydroxyal kyl" al one or in conbination,
refers to an al kyl group as previously defined,
wherein one or several hydrogen atons, preferably one
hydrogen at om has been repl aced by a hydroxyl group.
Exanpl es i ncl ude hydroxynethyl, hydroxyethyl and 2-
hydr oxyet hyl . [0076] The term "am noal kyl " as used
herein refers to the group -NRR , where R and R
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may i ndependently be hydrogen or (G -C& al kyl. [0077]

The term "al kyl am noal kyl" refers to an al kyl am no
w@emap29sihked via an al kyl group (i.e., a groupChav20e§001489

t he general structure --alkyl-NH al kyl or

~al kyl - N(al kyl ) (al kyl)). Such groups include, but are

not limted to, nono- and di-(C -Cs al kyl)am noGi -Cs

al kyl, in which each al kyl rray be the sane or

diffe ] I amn
[0091] f o Wﬁlgerﬁérr]%e%z@ glda- geq%;[%cf crmrande dw'?tlv cr(?mgpﬂvf né%sré)e 'genera?ed%y any
methocE)kanmzﬂ 1B$ho|semkillstd 53! thé):hrt efdhgpladptontpolids @6t ukOwithin the invention may also

I am nome N3Ndi net hyl am noet h
be genfi{ﬁt?lidt g’ﬂ Blgrtfbg?vﬂtes Lodvd> BH depgeibed in g?lﬁ‘f" These
reactiofl iaddl K})ﬁ'tlfé@ib @&féh‘@! bre)r§AdENG Hgl§§atg/re$>ﬂgﬁ)gégt’tlﬁ1?}ﬁ ta%%ﬁ is understood

bridgi ng al kyl noiety is optionall
that abP’(WP&Jd 2t ppd miedifisd Iskyeintes reed. eansompasaimg abdeytial glrenu:pts of these
schemecsl'I sztr %%e{ﬁgﬁlgﬂté QB ?Eg%o cg{n en}pla“:f%d1 w1t§188$ 5}36’5 oft e 1nver%¥8%.

tr| f1l uoromet hyl ‘5|)_erfl uor opr opyl, 8-chl orononyl and

Roide i ke. [008 he term "car boxyal kyl " as used

herein refers FJ\“*bhe §u§§ﬁ§ L@ lt‘a?,-— -R - COO—| vvherei n Rlis

o~al Kk eriesahd | arp!gk kokyal kyl f,@ T

Q \M n R and™Fare gﬂlkéf%lzene anél\ i( esp, ctively.

i rtain enbodinents alkyl gef @rs\I\é/a sat oy at ed
strai ght - efndhanchedehal B hydracar byl radical |of 1-6
carbon atonms such as nethyl, et hyI n-propyl&

i sopropyl, n-butyl, t-butyl, n- pentyl 2-methyl p ptyl
n- hexyl , and SO forth. Al kyI ene is the sane “al Kyl

HCL, glxyé\ g-grqup is divalent. [0081] The term
PHH PO T ans 0 bl 8% QL auD }ﬁg&é?ﬁ,ﬂ;{ L& iteate, aCt

group= For exa

SahﬁhﬁbBCX}QCH --] and et|hoxynet hyl%%ﬁ%ﬁz -] are
bot h C3 al koxyal kyl ups. term" car boxy",
as used herein, re nts a group of the formnula

--COOH. [0083] The al kanoyl am no" refers to

al kyl, al kenyl or al kynyl groups containing the group
EQ{‘@;/%QOIIO\AEd by -N(H)--, fcm:H 3 acet'yl am no,
0

res

r'

{ opanoyl ani no and but anoyl ami¢ho B he Tli ke. [0084]

N CHRRO nydarm-note-Eef er 6. Lo q @HP -NR- CO- CH

2-R, erel R and R may be T ndependent I|y s¢l ect ed
from hy or (QC 4)alkyl. -
. R4 S /l"LH1

HCI,HZO,F'H'L‘? j\/\/|\/\| CIT2HD
e "“\_
\1 1

compound 4: R=H, R=F
compound 2 R =H, R=0H

compound 3 R =0H,R=0CH3
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[0085] The term "carbanoyl" as used herein refers to
-0-C(ONH 2. [0086] The term "carbanyl" as used herein
WO 2d0e/0%95tD a functional group in which a nitr OPEHCHROI001489
is directly bonded to a carbonyl, i.e., as in
~NRC(=O R or -C(=ONRR, wherein R and R can be
hydr ogen, al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al koxy, cycloal kyl, aryl,
heterocycl o, or heteroaryl. [0087] The term
Route 2. @l Kyl sul fonyl am no" refers to refers to the group
-NHS(O 2R whﬁhein Ris an al kyl as defined above.

0-J.0088; e~tef nt " heterotyrel o™~ gfgr s/ toy@an opti onal |y
<: unsat ur a parti al | y{sat
aturated, aro Or nomnaro

1lnmenbered bicyclic ring systemthat has at
heteroatomin at |east ofe carbon atom containi ng
ring. The substituents on the heterocyclo rings ng
sel ected fromthosegi ven above for the aryl group

Each ring of the heterocyclo group gontaining.a

.l= C g V :
the sane or diffefent. [0089] Al val ue ranges
expressed herein, (are jnclysive over the indi's
range. Thus, a rangs R"between 0 to 4 will
under stood to includ values of 1, 2, 3,
[ 0090] Berberine chlotide~s one exenplary form
berberine for use within th& methods and conpositijons
of the invention, having the structure of formula®Rll
bel ow, 3\ | [0091] While berberine and rel ated
and

conmpow e"Wthin the inventionmay al so be
gener at ed, according to Routes 1, 2, 3,
and 4 descri bed ’; H

synt heti c schenes & ovided for illustrative

pur poses only, and
alternate, and nodi fiyed s®henes, e.g., enconpassi ng
essenti al el enents ofl these schenes, or their
equi val ents, are al s&contenplated wi thin the scope of
the invention. sulfate, NaCl conpound 1 Rl1=H 1 Rf=F
ceAmpeNed!: B;=CRa- . RECiH

compound 2: R,=0OH, R,=0CH,, R;=H
compound 3: R;=H, R,=0CH,, R;=H
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conmpound - R1=0OH 1Rz=0CHSconpound 1: R1=CH3, R2=H,

R3=CH3 conpound 2: R1=0H, R2=0CH3, R3=H conpound 3:
WORL6861029R2=0CH3, R3=HR=CH3, NO2, d etc R1=Cl- GBCHIN105/001489
Route 4: [0092] Lipid | owering conpositions conprising
a conpound of forrmula I, including pharnmaceutica
formul ati ons of the invention, conprise a lipid
| onering effective anount of a berberine conmpound or
berberine related or derivative conpound of Fornula I,

Rowte3: \hich is effective for p ophyl axi s and/o sat nent of
<° 3 Ilplden1a aqg i choleste«@l nmal i an
o Typi cal | | owering e nount ,
o|ng a cﬁ@ﬂégterol rlmgcéﬂﬁébtlve a t, o&fe

fie cempound or ba
5 ]ve conpound of Foryy Wl conprisesNan~,.
anount of ™ he active conpound which is therapeutically
effective, in a single or nmultiple unit dosage form
over a specified period of therapeutic intervention,
to neasurably alleviate one or nore synptons of

hyperli pi dem a or el evate ol estergl in the subject,
and/® ahl evi at e s@R re s ii; +95“%g§2
KBH, cargidyvas r di sease or di tien N

cnonWthin exefmpl ary e enbodi ment sR these conppsitiopgg, are
effective : S
al l eviate hyy idem a. [QQ93] Lipid | owe

conposi tions of F e IRV& 'ypl cally conpri S6 a

lipid [ owering effective anm or unit dosage of a
ber beri ne conpound or berkeri 8 re S eriyative
conpound of Formyla I, whic nay<be X h

one or nore phar egtécally accept
exci pients, vehicle enul si i ers, stab
preservatives, buffer and/ or other addi 1@
may enhance stability, Welivery, absorptiom
hal f-1ife, efficacy, pharmacoki cs, and/or
phar macodynam cs, reduce &dveérse S|d31effects or
provi de ot her advant ages for p#al gutical use. Lipid
| owering effective anmounts includin atoeSt er o
[ [ | ne conmpound or
yound..(e.g., a unit
dose comprising an_effective concentration/anmount of
ber P& mdCdt 6f  RSEECPEY phar maceutical |y
acceptable salt, isomer, enantioner, solvate,
Route 4: pol ynor ph and/or prodrug of berberlne) MA|| be readily

d m ned by kgﬁé
< :pendlngp@g cl

[0092] Lipid lowering compositions comprising a compound of formula I, including
pharmaceutical formulations of the invention, comprise a lipid lowering effective amount of a
berberine compound or berberine related or derivative compound of Formula I, which is

effective for prophylaxis and/or treatment of hyperlipidemia and elevated cholesterol in a
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factors. Suitable effective unit dosage anounts of the

active conpounds for admnistration to mammal i an
w@aiwpezes37 i ncl udi ng humans, may range from 10P€DCHZD6/001489

mg, 20 to 1000 ng, 25 to 750 ng, 50 to 500 ny, or 150

to 500 ng. In certain enbodi nents, the

anti-hyperlipidema or hypolipidema effective dosage

of a ber beri ne corrpound or berberine related or

er | Y ou el ect ed
mammali VAFch a VOVY: § DGOSR ot e ey J8issigrol
lowering ff@fivEBmouR, 6% HePbbrit® corhPlntd @r B&Beil: reRiftedZ? Geti @ti90 Qompound
OfFormggv These and other effectjve unit dosage anounts

bellgemripsarereaint of e aqtivgloemaests Wiyeh istherprevfieniin sgfective,
na sin%'f‘éJ M ﬂqglltigleqﬂﬁtl Msa ,36v91r ahQ# ?er%%ﬁ%heré&ﬁﬁ@?@é}génﬁon, to
h a dosing regi ncon”prl om 1 or 2-3,
measuratstzﬂEv'mUh’dneiosh@resi/nn&wmﬂ@%ypp@mdmw adevapdrchoipsitro] inl the

subject, %gg/gg‘g(o%gﬁgvg%yqng %?%glreg%nmtpw (gf%%;:é&i) {%a%g%zt?ro %gsetr% cg}bcbtlon in

the subjB8, WAlSn 8eiMpr§ eRbBdinRAR, thbsompbsiens fr@bffecti9t with¥&in vivo
times per day. In nore detail ed enbodi nents, dosages

treatmergfmatipndz 4o hléewai@bypzd@l@ﬁgua 250- 400 ny, or 400-600 ny are

ad
0051 27 BRSNS SR i BENAE i owern
effectlvmmngthtt or ammitldosaye dzfea tzaolperine soep@ohd o d)ﬁrbevilamq@la@qd arplerivative

compoupﬁgf E(gn}ui gﬁ’&‘tﬁ?‘o#‘t@’r%e/ éggggt?d s otg)%?lg ﬁ%yl‘%geoq% %8&103113’ aé/ceptable

carriers, 53& Hﬁg; fﬂﬁﬁclgs'g‘l)émul%ff@i% gtabifiz&b, Qﬂéseﬁaﬂgéskgufm& a8@¥r other

t o about 30 per day or 3 to about . .
addltwes@r?@m@e oz lhtyngm?rﬁrmsomaﬂtalf ﬁﬁg fﬁ@acadawﬁ%@klaﬁtwsa
and/or pﬂsﬁﬁa\ésa%agﬁcs%ﬁp&sadwe@m@éfféo&e of pYé6RL '0%1 ERARLESI B9

an anti~-hyperlipidem a effective anount of a berberine
phannamhm um;l Iapldklewbmg eifsctied ameuitsancldéing vholpyaoklompangeffective
amoune 414 AP chmbvied gt Eis SORIPHEE Bl (e gppi aos
comprisd@en FROIS condditkatOmigthdundBf ’@érbérhﬁ omnsfiavselduiad phetrhﬁceutlcally
acut eness of the hyperli pidem a and/ or reI%
acceptalylg st divEer RERLIAEICTL %B’aﬁ’dWIWPQW1&PW8ﬁPYO§T‘}§r PRSPeERY vl be

readily @&eﬁm%@q%ée%f omgar?ﬂﬂltl hembasi & Qlﬁdlg% Bet1idi@e bR Satient-specific

known to“effect drug delivery, Bsor I on, S
factors. ghetpbia ctkétiveting siosdga efnauits gt ﬂhalactxvq dogponmts ferf Fdmyaistyation to

mammag%lb?u%eﬁ:én%} Tt{dﬁngﬂu\rﬁrrgatng(rﬁ’a%llg%eg%ﬁrﬁ ho 9001%%0 e%'i!e?éoo mg, 25 to

750 mgV\Zd tb 500 tighar 130101560 38). dn tathii anamnems rtaet entBhypetlipidemia or
regi men that |s hecessary and Suff|]c'§|F gnt to

hypoliplapin e oA e e P e S
compoup@bAFVRSLLINGY bdictQaeitHiM ndrRves WhieRE b1, fARAMRPle! @ to 25 mg,
substantially prevent or alleviate one or nore
30-50 mgy Aok mg, 100 to 250 mg, or 250 to 500 mg. These and other effective unit
dosage amounts may be administered in a single dose, or in the form of multiple daily, weekly or
monthly doses, for example in a dosing regimen comprising from 1 to 5, or 2-3, doses
administered per day, per week, or per month. In one exemplary embodiment, dosages of 10 to
25 mg, 30-50 mg, 75 to 100 mg, 100 to 250 mg, or 250 to 500 mg, are administered one, two,
three, four, or five times per day. In more detailed embodiments, dosages of 50-75 mg, 100-200

mg, 250-400 mg, or 400-600 mg are administered once or twice daily. In alternate embodiments,
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associated with hyperlipidema in the subject. A
dosage and adm nistration protocol will often include

w0 eemessd7 dosi ng therapy over a course of seveP@I/CN205/001489
or even one or nore weeks or years. An effective
treatnment regime may al so invol ve prophylactic dosage
adm ni stered on a day or nulti-dose per day basis
Iasting over the course of days meeks nont hs or even

o G M B S TRl AL P

from ab8hifEsth dﬁ/}@fb%ﬁutolf OOﬁ@Zktgrbép a4y, it Higﬂ(@% dbduft eaﬁlg&gtper day, Img/kg to

accor Ga to the invention. For exanp | ood tests
B

about 5myg/kp perder Jesyss toakenteime/ ) peaéamémg/lesto ebowy PYweke gegday or

s are routinely given. Individuals
3mg/kg\l}rv|%0%gg(%ng@§$£cho¥est erol level of greater than 200
[0094] ng/ dLTlaraenonon) sindeg &d hotederdeliveey bf gimpdssion§ of the invention

CardIOVﬁSCU .ar dlS %%e Thos {A%h a.total Hero

comprish v T SRR E R 36 R o) O b e peaE Rt ine

related 6H @R vAth@ omPBurlddf Foemeh 1l be ssutihBgRdL0@d B8 Afl kndivdual basis,
consi dered optimal. LDL |evels between 130 to 159ny/dL

dependigg en peshdeqiors ﬁeWﬁxgbh agg gruder.ppd cardifion ofdhquadiyidigd tiepacuteness
o e rifEhlly G, Rl Photll RSB BRRGHLRL yagats o

therapeutiy) eiid @rthe bammfdnehm dactas beovat tov%fot drirg Helviegk absorption,
rdi.ovascul ar, di.sease. Iriglyceride |evels of |ess

phmnm?%ﬂﬁhfﬁﬁw fQﬁP4% %@’gi nornal Level s bet ween

[0095] 150 AR Sfredivel HoRl e n’ﬁﬂﬁ-@@ﬁd treaemétit gdirBadior eiahaamlipittowering
are considered to put the individual .at hjgh risk

formulafleas v aigyaly og pelpoted mgexnmﬂﬁ A gPiNigRAL ARSI RpEn that 1
necessaiyz QrsHred: stuﬁgtﬁﬂﬂﬁg/ ?ré?flzﬂ’c%q alld i hﬁ%‘?ﬁﬁlh&ﬁﬁ $h& cardiovascular

) - ectlve anount s of he co ositions of the invention
diseasesnm|the $ubjeet; aed/e\ﬂatsebbtantlpllyjpﬂeew o albgyiade oheeergnore OUEPLINY,

assomats? \x%t}] 02 ﬁmd%u?lgfnj e vs(ry_,} d ?rtguh E%S’a {i)l}d a qnlzt?raécgogl ) ?]togql %/Sl{aften

include PepRhted Qosﬁl{g tﬁétapﬁ&wl'ét laduadse boswaedbddyh er efhiofabr @atesgeky or
for_each |ipid, e., decrease LDL levels from

years. AeiiRsHHF PRSI TR A% inegngpraphdactisslerrer afpiesierpg on a

day or rgngju Qs d&ﬂﬂi‘s las%fn%%%n' tHE cmﬁyﬁ%d&uﬁ&)ﬁﬁg gr even years.

Crease or triglyceride levels by about
[0096] about Vartbusgésdys alidyn«at@b sitsteR® cap batredily S0pleggdio, detyymme the
bo 0 to abo [dL uty 20
therapey S e:ﬁec vteaaqj.?? a1|'1t1 er(i)l 'H% éa ‘trrreaa;?/mg ég(?qb&né tg %8 é ee (Sné i Fr?é
exampl@ b d GEIR 16 fhileglilrrs &ﬂﬂl dhbM:BtEIy)l &3 welaad tirighcaidet DN, aid BDE. levels
test. Thaose

.0 no/
are routily diyery QPRGNS PP AR pRSUSEERI e i Gesghan 200 g AP are

consﬂeieﬁqioi’deﬁﬁﬁl}§ghVY'1§krfof5‘cJW&b%@ulﬁl‘a&%aﬁe baiose enhalkew! chbidtetd level
are at average risk for cardiovascul ar

0 ny/
greater tﬂlas éé%elg/dtramt?,eorwdmdéo heatdmgh vigks At LBE destebef lesstharg! Q9 mg/dL
is conmgcgec&' oﬁlrrr?al.aLDL levels between 130 to 159mg/dL are borderline high risk. LDL

levels between 160 to 189 mg/dL are at high risk for cardiovascular disease and those individuals
with an LDL greater than 190 mg/dL are considered to be at very high risk for cardiovascular
disease. Triglyceride levels of less than 150 mg/dL is considered normal. Levels between 150-
199 mg/dL are borderline high and levels above 200 are considered to put the individual at high

risk for cardiovascular disease. Lipid levels can be determined by standard blood lipid profile
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hi gh risk of cardi ovascul ar di sease. Effective anounts
of the conpositions of the present invention wl|l
w0 owe024337 CRP results bel ow 3. 0ng/ L. Effecti veP@EmoNmi0S/001489
of the conpositions of the present invention can | ower
hs-CRP results by about 0.5 to about 3.0ng/L, and
further by about 0.5 to about 2.0ngy/L. [0098]
Ef f ecti veness of the conpositions and met hods of the
Lhvention al so be .de strated by decr ease..i
tests. E#fn %;clvgmlaﬁ?fgfe cegpaﬁ%vggpg&lealpvmtlgg é\y ]é?qvh%le[fa?tﬁg hpljgl levels by
at least S0%Q! 2096399R {5080 @ atdater eRSENAD o a FS£Q0PRLNIS% bof B@MES SHffective
conf usi on Vi si on changes, blood in urine, nosebleeds,

amount§ WHbajs mevhdadipideuetilelofas indfvidhal iveedsohe epfgnalicAigeeBAoT each
lipid, 1.e‘£ﬁ%§f§§§éiD]9 {evi§ %B@%Oﬁl@?ﬁ ?(9 ]mtﬁfﬁr 13946 IT 5%%/@ \%Ir {éq s %

t1ons descri ein, test subjects
below 16& highdlt. Bff&c09s alﬁﬁl%ts ﬁ@?/d‘urﬁneﬁ/ﬁ@reaga' Bl er trr@yheﬁdé leme¢ls bpabout

10 to ab%tr’g) g@g% 5% gautg{Qelgéﬁﬂ,ékgf;ag ta%O 9 atht:}»O dLo or by

about 14MeRSolH 20 e, elevated chol esterol and/or a targeted
cardi ovascul ar di sease or condition in the subject,

[0097] conpalﬁléw@%lswaé(@é?@dlet%’@a@té@ ugpg ahireR Pl ghassnutiwhHe Tesctive
protem)%%detgﬁs Thgsc% ngp hERP ufl%@!l%é ﬁﬂﬁlll P CatréatQ{mtrgﬁfor

i nvention, hatori a i pi owering fornmulations
cardiovazndlacdissass. nIalﬂmchldhwﬁh&t Insa€’R Bmeswt hhivdsn abait progviddedg/L are at

effective a erb e
sverage i 0L SR D00 SBFfho TPEaT DA B CE PUSE VL By L e o
high nslof)f Fodigvdsaulhr E§edse) IR tivemhurBEEane adrip BItioas b E1N6 bicdént
ent(s) that _is/are conmbinatorjally fornul ated or

mventloed‘(}}ld?‘ﬁ%rtl@r%%mwlﬁ beloa 4G I hE PV aBR PEhE EoFpBApHEpns of
the presa{t llbﬁ%'hggﬁ beﬂlelo&f@ﬁ 1RLERP Msuflehy Mt ¥S & 9[53?199' g, I9 aMél Blrfhefby

mbi ned, nulti-active agent anti-hyperlipi
amnwoé@@ﬁmsﬁﬂwonibr coordi nate treatnment nethod. Exenplary

conbi nat mul ati ons_a 0
00981 ¢ Cargnt ne et R B ARE R 00! Breipu mytnee
demons@ABPOY B de@Easb &l heymigome batedioviscaer divaks ieluatiRasnttss of
iin conmbination with the one or nore secondary
breath, chgstipaHy ffgrmarTy HErdRTsE:, RgRrtopsysionFhapgeshblgped ingprigppaseblocds,
1rregulalaﬁjdaHB§'Jt' 1M4& JFPSARRIHCbGARREHH, (Whihd@lorvekighe useful for

treatment or prophylaxis of the targeted (or
[0099] Ewsadi elttedindintd ssmlitiqonigharibeh hemu tyst whiepts ovill s}hlblrh a 10%,

20%, 3 O‘E’/h 6505/60 Ea(?gr rgc?unpl %8? a}k Jogg%bﬁa’gltoggrea{er Ocpuclgi 1 mo gor

formrati 8
more syﬁpdmﬂ(@))d’ad!;dd]ﬁiyﬁoﬁ dsﬁ&iam\tfltmtybﬂﬂﬁld@ﬁni Blevated el dsiiol aﬁd/ ora
berberin ound oy . berberi e related or derivati

targeted ETER G 6 F S0 P PR iqTun s THEles s SeMPEFd RGP PR or other
sultable@gﬁ&d]'sﬁlg_]@&@d’ i n conbi nation

[00100] Within additional aspects of the invention, combinatorial lipid lowering
formulations and coordinate administration methods are provided which employ an effective
amount of a berberine compound or berberine related or derivative compound of Formula I and
one or more secondary or adjunctive agent(s) that is/are combinatorially formulated or
coordinately administered with the berberine compound or berberine related or derivative
compound to yield a combined, multi-active agent anti—hyperliiaidemia composition or

coordinate treatment method. Exemplary combinatorial formulations and coordinate treatment
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with one or nore secondary or adjunctive therapeutic
agent(s), to yield a conbined fornul ati on or

w@omnai29sat e treat ment nmethod that is conbi nat oPCEICNS005/001489
effective or coordinately useful to treat
hyperli pi dem a and/ or one or nore synpton(s) of a
cardi ovascul ar di sease or condition in the subject.
Exenplary conmbi natori al formul ati ons and coordi nate

tment net hod n.this context enplo rberine
methods R R SRR PHECT SO B 6 e T £ o B A

compoudfl i &rBthaioh with 166 R HithdeRedntidly ARG hOper DM BOSONARI ¥ with
or adjunctive therapeutic agents selected from e.

one or raere pdiypesivieithsirensiiie agegiptthat igpreiuasisl fop resmicet cagpeerbs!t axis of the
tar geted&o g’sn&lzhl%? cﬁis%éscél 0& g)%rh:j]lg/tor ?ﬁf“ﬁ}l&t%gﬁtﬁgﬁg ls&%&t&{ Aeh&orial

formulaﬁbm besioedindte trpzttmleﬁft regihiehi Fmrmost «:hmbiastoeabﬂmmulations and

bi osynt hesi itors, HVG- CoA r ctase
coordingG RS B a8 Perariise: § BrhE S AP @Eregge relsted o
derivatil O¥ASIoabd Bf FSthiWASE 8rhihiatdd, 8Y sk @hatBly ainit@siedtih Bombination
rosuvastatin, pitavastatin, and atorvastatin); HVG CoA

with ong gmAEESECADARYISI ﬁéwgch@qhmr@n@c egsa¥p)tselil atsombingd forgrulation
or coorcﬁr%f?k gﬁ&eﬁ%ﬂ&g&; ﬁﬁﬁ &gblglrlt%ﬁﬁl éf?écﬁs)%wwé@ ?gfgl‘\hl%‘ Geat

ase I n |tors acy nzyme
hyperhm@qvﬂnh padief @rcas mo(ré@h’li)tom(sbl pha tapdisyascwlet diskasgor dvntlitiontn the

subject gty £ phERiobRLoHT e R A GooURBI-aet i) et B fortex

employ ka BBibRHADESpoun bbb ineRethted 0F ddrivativ@ebrgdund of Formula I in
/| 3-sitosterol or ezetimbe; bile acid sequestrant

combingfiomrithesiterpaiease pesendray of agngly ntherapeticpgents pileatekirem, e.g.

oS XLBAL N RYER s O SHEHEA SR gy

antihyp@tebal¢saanolemDLageets,eiptlodlng,rtdm oetrlgnitdd thy diokesterdlmptaliel infghitors;
not dto eza

cholest f g PRI e PO GHPe MHG O s T o

statins, méhlaﬁl Wohiteln, 3Mevabiatn PraasREE Uluiveadtiny r@amaﬁla iRvaddtinS and
hereof, such as the HQO salt; vitamn Bl12 (al so known

atowastagn)ey%@@aqygmam mh\bptplénqqﬁlalgge %p&xgi@sekwaO1§§r squalene
syntheta@é ﬁﬁﬁ'iﬂlf@)'rsc(afég 'lédo@ﬂ ds Qiu%féh@ %}fja@c 1@%?3% ’ac§mden%éj§ Qﬁolesterol

tam ns, 1 nclud I ng, not limt tamn
acyltranﬁemad (AQ@AE}C ahdtiiore ;ncbldhﬂgoblkte]os hman@too tr@hsarmdb | pr obucol nlcotlmc

. ce ant i ot ensi onv.e
acid anc{ )§#Ls(%fwhr%? b}nzagl}lgml s egh E steﬁcﬁ E tr%t}ogl 1nf§)1f3ﬁ(t)rg1 1g%1ud1ng but not
limited a;ggrs&ga&mm dzBifivnivie] BileSacid s&qimdamgxmohw&cmge teisih tigeluding, but
|nogen receptor antagonlsts Coproteln

not hmqudﬁso FhalestyrppmeneRiesipe e e Breyslan o éﬁlgwﬂ%%wxﬁé [fByabives of a

cross-lifa ldeg-ng LB‘FJtre&ﬁﬁor WS it R %Jl&gﬁ‘g' bul M5} ll’ilrrhﬁd td @Ibfibrate,
exchange resins: omega-3 oils; benflUorex; eth

bezaﬁbnatﬁo&ap’ébmma@d gamﬂb@mlo‘dtamlm BS (#ely krm‘tn ase:’yrlﬁ@fla@uaeé theay
pharmageu%caé Iy”a%cl:eu ga 1 agtL ﬁl:egeeol sgcgh a(l:sqﬁ? gey sal{,] Pfgérg{ngéﬁe also known as
cyanocdbbﬁhﬁri:)t ellta@ﬂunEBBCK/aBb khowesi easiestifid ehﬁdi aldi lﬁhdmanﬁﬂe,l’mpﬁ)j anti-oxidant
Vitaminsa: 1r(1)c}{1(1eding, but not limited to, vitamin C and E and betacarotene; 3 blockers; angiotensin
Il receptor (AT)) antagonist; angiotensin-converting enzyme inhibitors, renin inhibitors; platelet
aggregation inhibitors, including, but not limited to, fibrinogen receptor antagonists, i.e.,

glycoprotein IIb/I1]a fibrinogen receptor antagonists; hormones, including but not limited to,
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herbal preparations (e.g., solid preparations, liquid
extracts, etc.) wll also be effectively enployed in
we@orvbiozsrori al fornul ati ons and coordi nat e tr eBCTEN2005/001489
protocols to reduce |lipid levels. Effective
conmbi natori al herbal agents in this context include,
for exanple, curcumn, anti oxidant vitam ns,
gugulipid (fromresin of Cbnniphora Mikul tree),
arlic, vit nln E, so ble fiber, fish oi
estrogerf gaguliEph PISRESE B0 ATSHT L QUM ARG e pespeuitie i
amlodlﬁﬁg r R§tnctiRe Mefipt R kS, alsfoqgcli{(feaiﬁ&eﬁéeg Br cIARGesliR¥Rrcib& khngery,
10 In certain embodi nents the invention provides
and chacgﬂsbn digt g ,atpWFlidm laweodeldsieep! faodiou inatdasdstibeo dshi gismgted above,

herbal p? Pa%oh?{% ag?fna @El%pg'gtl(;)‘% ﬁ%ﬁ?%kvl\tgar IsI e, %gﬁ‘c %%E {}?cwvgl%

employ&ilmfbomb[ﬂatdm‘at foxmalatltfmmramilcabndﬁmsa txekme’ﬁhﬁ Iphﬁecoﬁmtd» rediee lipid levels.

Ctlve a h vin Iipi owering activit
Effectigcpp B’étOBF‘ééﬁg??? s Do S KO IpPufqugiigy anti-
oxidant |Vﬁﬁ‘ﬁfds n@l gB1i}i8 Chrdi SesBMBUNE BmiphbRANA LRI tlleg) SAmR! NAkPE; soy,

| n exenplary enbodi ments, berberine and a
soluble fber, H&r Pberasa t4a; mrmtln@\nbmrmgmavgemmﬁ 1A Brape sreH ebleact,
ring amount (i.e., in singular
panmthig%’gfgggév\;n ehaAd IIBb’gé%gy\E elicit a detectable
[00101]ant i - hyq:reuain gutabdimhanty s rorsigon pfroViﬂes sufljietdrjal lipid lowering
t ernat.i vel t.he conbi natori f.or nul at.i.on

formulafg PRI SR SHBEBOR B of Ao LRt T BEeaf g avioe S

inflamnf@sty BEHE ﬂdv‘?@m@&@tﬁkh@/ IWitHi Bodh@naR@idril fSh@HHoas, berberine and
dosage anount (s wherei n the conbi natori al

the adjupeffye Aeant{sd R asdipil WG BacHVIBgEht bs resnlinesombish i Hadption

in lipid ?)2\%219? glff%ctlﬁgggoﬁxﬁg '?ﬂ(gl tog\;ﬁécrénﬁodﬁ@ é)éegrﬁ] éﬁe’e%%rg feﬁiﬁs&b\éﬁts

berberirseni aqnbn{ohléebm had ilcweslmgdgmbﬁs) bdt bwh bn preagre m 3 hpﬂyo‘bmng

amountg 15 o,rlg :glfri\glltllgr %oaﬁgenwlgl?l}lj wi ﬁ gﬁn%?lgc{xt&g tect t N E[i?l%/pIerrfiplademia response

in the subijdetit NateaREVEl, Gthélesibinftial COhh Btdn ek contpris@Bne or both of the
formulation or nethod they elicit a detectable Ii

berberinegiid npirgerpedisiesels ithsubheigpmitie singuipndasagy amwrﬁﬁ)ame@@ the
comblné’.“t&‘?%lqbrﬂﬁﬁﬁoﬁqmn hﬂh%@&lggg%rﬁ?fegﬁ% aqg‘orr{bgﬁd'd&cl@@%f Q&h afents
be or

erine compo erine relate rivativ
that is coﬂﬂvpmlm dffedtivEar ehiditang anntgpyd bweadmerspmser @Hys, one or both of the
usl S ent i al a_.coor di
berberi A P RECHT IR A5G T R PEa™ o) UirdP R ¢ SBLG Ry
coordmﬁé aazﬁjmaﬁ@hbwpmtd@ar apLyiblBerageiit So6Q bltesdRtaiver ih &legbimulation
iin certain enbodi nents a berberine conpound or
or meﬂ%th@@ pligien deseciabdilinid loyestinggespoesedd Fssubigct s

[001 ()2]‘5‘d mn 'T% Sf‘arcﬁge CRAi O RirinYs i S mBMB o RRL &@Eﬁtfb% a i)érgérﬁle

| owering agent, or any other secondary or adjunctive
compounther hqybqtne(related or derivative compound of Formula I may be administered,

simultaneously or sequentially, in a coordinate treatment protocol with one or more of the
secondary or adjunctive therapeutic agents contemplated herein. Thus, in certain embodiments a
berberine compound or berberine related or derivative compound is administered coordinately
with a non-berberine, lipid lowering agent, or any other secondary or adjunctive therapeutic
agent contemplated herein, using separate formulations or a combinatorial formulation as

described above (i.e., comprising both a berberine compound or berberine related or derivative
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agent contenpl ated herein, using separate fornul ations
or a conbinatorial fornmulation as descri bed above
W@ 2006/0295¢DNpri si ng both a berberine conpound OPCT/CN2005/001489
berberine related or derivativeconpound, and a
non- ber beri ne therapeutic agent). This coordinate
adm ni stration may be done sinultaneously or
sequentially in either order and there may be a tine
peri od mhlle only one or bo or ) active
compond e3 g A RETUFG R AP A% | 1Saﬂ%fﬁ6?ﬂte&@m1@éw%v§ﬂy be done
s1mu1ta§é‘o%§l§r ok Q&ju@nt@ll?'n@ Bt brdRE ahd tHeteBBay Ko £iisik ‘p@ﬁ’(’yﬂ whildhly one or
B ¢t of all such coordinate treatment methods is
both (o 4 tacm\reeth@ep%@@ pgaLtciofytuady a1d/ seeBettivaly exett Hreardigdpgical
acthltl? erA M?ttlﬂggu%h%%rmﬁe%]gf Vail)%%}::]ﬁ g‘oo?{ha&t@ %%%tg\rc;eg{r'rgqgtihogs .that thelberberine
compoundS)p bélﬁerlmdretamdj atdetivanime mmj}bmd coen 2 hest e lipllcplod/ermg

tinct, clinical response provided by
sctivity, b gﬁ@af?‘gpf © Qe EEPUEC ThEAREIDD B hgaRTIP ectepighy libid
lowerink ' GRREALINAER r@&PH1s8 pidvididi M OdecbMRrPST RRIHcREe therapeutic agent.
conpound or berberine relatéd or derivative conpound
Often, th edprdinate @é@mﬁ@ﬂyn of thadpibadndg cpanpotied apkaybdrine agjaind or derivative
I h
compouly LS BB LNPLBRSHAIE SR Bt st
prophyled;tlccresnﬂétsl nb’ghetshlleg ecbéyejamdlartbera}mmpo affekt eticiberdyahd t@berine compound
at.ed deri.vati C und, ar the secondary or.
or berbdgtiedHE EY O BN Yo UTRIOL B SRRAPLT S BaCS I REP ST s
agent.adibialstdréCabh MHEON 2GR tRLEnRAb At o BCdirdf §B%tsSas W&l as indirect
well as indirect effects. [00103] Wthin exenplary
effects. eppodi nent's, a berberlne conpound or berberine related
[00103 ]g (r) o (rj gwrl]‘t\gltfﬂe efx\éﬁlggpgfgﬂst Ame; Js (ag{em,l ‘?lg h% 1|ndQ>? berberine related or
derlvatls@cﬂlmﬂulnd lof yormuha Lerith erm»drdmnatdg pamant s&aeré@fsuuhl&lnemrs(}&)r)

s 2P PR R BB LS SR8 v
agents, bff @hdr 1ﬁd16at@c¥ﬁ1€ﬁb@1tlc%§&{t§ %tge rselectd® FAKE fdr @h@ﬂ% Odfh‘élesterol -uptake
chol esterol biosynthesis inhibitors,

-9
inhibitopss ghplesherel binnmBietis ibiiters &.gn SMEreep qulua@sesmhdouﬁrg (also referred
to as sta%?{g tguélrrc'as IQVa%?aftﬁt §11[ﬁvas%dtirlliv @%@%&da‘ﬁ ﬂma%ﬂﬁtﬁgd statin, pitavastatin,

dvastatin, rosuvastati tavastatin,
and atommtuéslﬁMG-ﬁ?pA slﬁh@as@oﬁhlbym's,rmsdemerﬂpolmdasrrmhlbsqns &k enualene

syntheta(esgfnili(i)bqﬁvﬁse %:Iﬁqg Eclggxlgﬁ 853?0@%%11% éﬂ’?}ﬁg‘g glhﬁ%ﬁ%sg,l 3cy (S%ehngne A cgolesterol

acyliran8feytse COEATY MbibAoed) QlcRRINR] Bht nd€ Mhlte@ids hRliagRideAfbkol; nicotinic
nhi bi tors, |nclud ing, but not limted. to, nel|nan1de

acid anqyihg palesghereoh BamRRICadolesisrrl abieption ipaibitersr igglpding, but not
limited [, Q%it@ﬁ&’oggp eZBRAMLRSHR Rld s%gt?égﬁﬁ’ﬁt'aﬁﬂ)n' eQbﬁaQ?@ fé@%l?, including, but

i ncl udi ng, but not’ [imted /3-sitoste
not hmléezle@ chalestyrapirdeecadestigols ecd@s@g@lmarw datii{ydﬁmmc(ai]mé dg]évatives ofa
d.to

cross—lilg:ke d Xﬂaﬁ‘olﬂ co‘feé’gjév%#lg%s ot?blate all cef délﬁg Rgg ylsr’rh%d ?o cf%%’brate

bezafibideyl feviafibrd@in@fge@fibrozil; vitamin B6 (also known as pyridoxine) and the
pharmaceutically acceptable salts thereof, such as the HCI salt; vitamin B12 (also known as
cyanocobalamin); vitamin B3 (also known as nicotinic acid and niacinamide, supra); anti-oxidant
vitamins, including, but not limited to, vitamin C and E and betacarotene; 8 blockers; angiotensin

IT receptor (AT, ) antagonist; angiotensin-converting enzyme inhibitors, renin inhibitors; platelet
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cross-1linked dextran; LDL receptor inducers; fbrates,
i ncluding, but not limted to, clofibrate,
whewalh24srat e, fenofi brate and genfibrozil; viteci/aNB®5/001489
(al so known as pyridoxine) and the pharmaceutically
acceptable salts thereof, such as the HO salt;
vitam n B12 (al so known as cyanocobal anin); vitamn B3
(also known as nicotinic acid and ni aci nam de, supra);
xj dant  vita i ncl udi but not limted to
sgzregalh RO, Hh IR TBLPEOa by Shilioggn preseiggpyagontsts, 1.
glycoprafef 188/ Ansitiinbken RERSrAntagAHikt; }ﬁ)?ﬁléi%% Ningfuding but not limited to,
angi ot ensi n-converting enzyne i nhi b iors,_renln
estrogen; riubiny ion §xchpngstresiet agyeegails dqq:nﬂmrr:?gu etlo scosapentated pndy,
- en or._ant I St S, -
amlodl}gllig A8 tllilc!tllé/g"rt)ﬁreg#)é%sgml}f Ab%%l ng? {elgsr?g gne%xeFCés(:eé gl.gg%]ry, And changes in
diet (e.@nb ag«m Ichdlss;terhkﬂiﬁmnﬁﬁne herbhlueinadesnity slod bd empdyed effestively in

est.ro nsu xchange resin 0 a-3 oils;
combingigit | IQmUETa Y Foor 68 B aor SeRina Mrsahp g (o ximple
curcum® stgibidY 8aibSARRIEE, §Y sAhISe ﬁb&C hbﬂjgil ' g%efn@cé\a?» %§mﬁtﬁle chromium,

exerci se, surgery,. and changes in . 0., a | ow
coenzyra il &g ridagh waminggrape H@thﬁétla¢teli’?@mﬂ@96 Y%lﬁfsmﬁeb@ld royal
jelly enpoyed effectively in conbinatorial formnulations and

" coordinate therapies for treating hyperlipidema, for

[00104]ex an'pAen«):tad ahovie/in afj wd thel varidys galsddimentyof therinveftionsyttemplated

herein, {f oS e ristes maflorls Thd GG i Eeiley ghgberine

compoun@ @€ b&KédiRGlateAdN HOiVAHRE corh®find @B Ebriul£ Bin aAPGf h Q¥ddty of forms,
jelly. [00104] As noted above, in _all of the various

mCl”d"’ér?é‘bi ep@r@rﬁ%n%matw ef th@@éﬂﬁ?téﬁm@@mdesﬁaapwuh@@ agcepiake salts,
1somers?%ﬁrahf1 oﬂ}‘?ﬁ&gﬁg Qol?‘%gs 'il?%lg{;ag%n%ll peds: n‘ﬁgun dengnplary

erine co
embodiipentb ef thﬁ awreehm édrbenn@he eimpityed witbmrtho thechpedticRormulh@ons and

i a variety of fornms, including any one or
Hmﬂmd%ﬂﬁ@?%ﬁ??@ﬁ”&Fm?%e subj ect compound' s phar maceut i cal Iy

[00105]ac c e pligdiRmnbakittcal tSRFRItRNs 6NMAB HiRER hifvenAG! ¥ H?B@Ekﬁmmstered
sol vat es, hydrates, and/or prodrugs. In exe

by any raeass diafeshieye St iisnrsd, BaRPEIIC 0B BFPEYIRFHES mgp@ﬁp Sw@&e routes of
admlms‘ﬁ‘aﬁ(m for m%%ohqlﬂgﬁﬁ&%%f'ﬂ?e Pg%ﬂ‘gé?rﬁcq;ﬁﬂsb Qpe ﬁﬂ%ﬁlﬁﬁféa t(% Qtal, buccal,

l'ustrative puxposes. arnmaceuti ca
nasal, acromb,dgpmalotn@s@émtah enpped.anjecthblesiew orieasgcobigolled release

dm ni st hat achi eve.their inten
ontoph S AR BUTIO R br 5 BEHJT Ak PHpUP R aRior Sl et P dp e ond
method®f InpefbRInsdN@k iudepbuttaien dipRgitd, iR efbust MEamuscular,

i nvention jinclude, but are_ not linited to, .ora
intraperfjpregh intraspiagl) intradeed gniraqerraRTic Iat iréterieral, SuReHiEReans and
intranashiYofet.abl e, sl ow rel ease, controlled rel ease,

i ont ophoresi s, sonophoresis, and including all other
[00106]c onvent Tonadmptsitione pfthe puisery  ingstipwgy anther include a

pharmaceutically acceptable carrier appropriate for the particular mode of administration being
employed. Dosage forms of the compositions of the present invention include excipients
recognized in the art of pharmaceutical compounding as being suitable for the preparation of
dosage units as discussed above. Such excipients include, without intended limitation, binders,
fillers, lubricants, emulsifiers, suspending agents, sweeteners, flavorings, preservatives, buffers,

wetting agents, disintegrants, effervescent agents and other conventional excipients and additives.
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met hods. Injectabl e nmethods include, but are not
limted to, intravenous, intranuscul ar,
WO paosapsri t oneal , i ntraspinal, intrathecal, PCT/CN2005/001489

i ntracerebroventricular, intraarterial, subcutaneous

and intranasal routes. [00106] The conpositions of the

present invention may further include a

pharmaceutical Iy acceptable carrier appropriate for

the parti.cul ar de of adm pistration bein
[00107hgs age flgg?\%re@ftgo‘?%nﬂf’éﬁ*ﬁli%?‘{] e Hyepfor %8%5 Pg@g@m na
controlleHY&Qésé @ni B a SRG/ r@le%toﬁrrfe% G b@@ﬂydlrébh‘ilh,e sl@’(wtrel%se

phar maceut i cal conpoundi ng as being suitable for t
polymep Bxraplety santedlled odleage agavit iy this coitodusdeds, b@mnotmm to,

e Wit houl 0
hydrox; n%yﬁ me%;? %:lp.lgérsgq i AVES n% ’ 1%&1%1 agge% ofear%]gttltalts()gs ES ‘ho Cﬁbﬂlét
10qomaqgnﬁsﬂwsh&e@emﬂmknnﬂhawmmmmg&monﬁe&ﬂrvat|ves
ff t

1001086 et RS IERS B0 B Y e R 9P SHTS AR adtered inan

oral do@@é KdrinY §1§ti<{ngﬁyl donltina488 Wit calte of 8BPSIdlVeRS. ﬁlta%[éecamms

i Avention can be administered in a controlled rel ease
common ¢ nhwaw@caiffOI'au%at@wtercén@lagselnehﬂp,u tait areggt imied .
S Y,
mlcroc%gtg{lﬂg P lidég Il%etg%gé E%ge%’t fguc?c%et ﬁﬁgsosg gfr%%{e}gste aky ot]l16r &Légars[j d{ -basic
calciunpgl®splote, baloiutred fhie, ceﬂiyhbls@mquhﬂ@ﬂuldmtdaylhlo&eiehuhme,,kaohn
the r e of agﬁut 100

mannitalg Bt Gl REheY snrPigtian o B Sbealo i b Buch

maltod S&rire B@dtﬁ@t@[ﬁﬁcchﬁﬁr&g Q8dsitoR BP At thicd Aerdf. ER@nplay@Rltiop dosage
will often be formulated and administered in an oral

forms ferosg de thisoinwentiop il ayets.rviienirn he Pnare bhawy @areitional
methon)E gﬂ%ﬁ %@ﬁ % ﬁ‘((a‘ﬂ) al t?‘ﬂﬁ't &&Qg@%% Eérﬁgesutﬁ 99&191 r%yoa{in% ro1éal unit

ornu ation t no ogy i el ude,
dosage ﬁUInSJ Omiltvad dosage fioroispaicly 8¢ @mbletsnmayg ebitaih ose pr latcosesntional

additior?ﬁ&J r osfa io% E‘Ii'lg%t:cg?ﬂ?ép H%LUEIH Eut zg)gr tga,?cg aﬁ{zaﬁ? tgnrg)glrfymg gern%s

glidants; @bhphle@S¢h aidRL diyinceglanttl RIBHcarke bindeRSLvISY, idricHBmcers,
kaol I n, nannltol actitol, maltitol, yI|to

sweetenegsy asd{05 ﬂaresgtwat@feﬁe Sulgq}péfalpblacpe@@ﬁ@q:lgde Qj@zyj Caciy @ﬁgnesmm stearate,
talc, calgﬁt)ﬁ{ §té£?te,r§?rd¥c%g§%%c{ ‘éeg ttgﬁlg :B‘ielg,fes.%di%;ﬁielye%?ga(@ L cﬁil%%grborzax

I nosi t ry unit
magnesgos kgey] fwfate coldeidal sdicbmdiokids aind‘gbmt‘nybmonamdamdf Suitable glidants
rep red conventi ona
mtude Bl it bR TR AR RRTEG 1R R PP yB i ghveer

monostéa@&tHB SGissfanbes wihith nag e hsedFoL@Atihd theRida hydibkfpré$ adRilose,
ornms. Oral unit dosage forms, such as tablets, nay

“mn“m%6ﬁ@%ﬂﬂcﬁﬂﬁm@Pmﬁﬁﬁ¢§Q§HWVént|onal addi tional
[00109]‘c or mul atAdﬂﬂlanQJoﬂgﬂoﬁﬂgﬁs of! tﬂ@ln’%gﬁtnﬂl ca@ UL p&gﬁrea bl d&Mnistered in

o, release nodifying agents, glidants, npr essi on
any of 8a\raajlesf of ditsilatioe gr mabdehhf@mrfomari«u@wnbn et Ddvicay capsble of

deposmfn[g %gr%goh%gg }aaltrl1 $&dBerberine formulations in the sinus cavity or pulmonary alveoli of

a patient include metered dose inhalers, nebulizers, dry powder generators, sprayers, and the like.
Methods and compositions suitable for pulmonary delivery of drugs for systemic effect are well
known in the art. Additional possible methods of delivery include deep lung delivery by

inhalation. Suitable formulations, wherein the carrier is a liquid, for administration, as for

34



sweet eners and/or preservatives. Suitable lubricants
i nclude stearic acid, magnesium stearate, talc,

W@ 2006/028575t ear at e, hydr ogenat ed veget abl e oi | SPCHONR0OF001489
benzoate, |eucine carbowax, magnesium |l auryl sulfate,
colloidal silicon dioxide and glyceryl nonostearate.
Suitable glidants include colloidal silica, funed
silicon dioxide silica, talc, fumed silica, gypsum
and ycery st earate, Sybst ances whi ch may

examplwéﬁsafl hrag 8&%% ‘Hﬁa idReSuaY iy e 2qusP DA Olkyeﬁompa%,%f berberine

Composﬁti(;nélﬁﬁd" K@Sﬂﬂ%naﬁa@h% oSUREVE Hef e?he%'fgq)hcm orants.

di tional COﬁpOSItIOﬂS of e i nvention can
[001 10]be p r e pgnﬁbler&nmpaﬂmrm a@ﬂ eredpd pf danyn@hn@n grapretigeddr topical
admIDISE%F 1011 gft a bgegbeg@fs Q&%?J)u Ib¥rt rcl¥ne re{ag% or %%era&IVG c%mgoﬁ;‘n& for the

I'ng a8rosol zé
treatmebt&rfthgperh@dérﬁfaﬁlﬂo@tcﬂbﬂﬁnpoﬁuﬁbﬁ@nsy cuispriza\aiteybeihe compound or

pul nonary al veol i tient |nclude nmet ered dose :
berberifeiea 0% %61?1‘@6‘&? F%P@m%?? WrbHORREHER gﬁ%wsmo’@ﬁﬁ@y@?% active
or mactﬁ/@@oﬁﬁ&lént(dﬁnc%&lﬁ%sm 206k i@eca!l bi Qlﬂéosﬁpé&@ﬁﬁlﬂe Efier,

ul nonary delivery of drugs for systemc effect are
mcludmwn thekfieowet perosdh eprays, powd@s,tdeandlpak@bgss stitkes, grenesd sregrhs, pastes,
gels, lot%)%sts p\é, #1%?1#{1}%3 i on§1 eld%g r%% %ﬁﬁ&y C;g)\r{ rcﬁtgﬂaclnaatslaosglutlon or
suspensidngjuiad aqiieons Aglrid niositagatiue ﬂlqmﬂSoﬂ or-ex@nphelsioa, aragadr-in-oil liquid

. Sp or .as nasal. .drops, A de aqueous, or, Qil.
emulsioRoy e rita) O BR P compbet § PohE e ARy Biheiepig elated
or derwaﬁ‘&d d6enpRind BELIrinve: I AGbREH 6Ndikpetsed [R8 bdLion o b &ARK or other

nposi ti ons and net hods of the invention are provided

solvent pbhqvcl@ Bl Reaincraprateddn fretiprienl pmposHepa el eery @pyies éicasrbe
readﬂy Qehdd Rat tﬁé ﬂ’&%ﬁe al g(g&é ytaa'il st?aqgﬁ%gag}jne eﬂflal{cgf by the use of a

eatnent o em a. o I ca nposi t1ons’ may
dermal pmmatnmnhartnm hmwm@ th@ﬁphlleﬂjmdhe ber Bemubeione bdtabld forsuch

dosage !é}/ngéll‘?ve t%ﬁ%FpQggg f:(grfgmgq y ﬁﬁg@glt@%&gg}?%m@% y?rggans re g. structure

or matn'xnﬁ)@ EReSiAh e thel dbs@pHSH sBhOHAg o6& an@ktdﬁué‘&?@lod%@ GeR! RPLimple,
arrier, including in the form of aeros

24 hourbOMerm@&ehﬁepry Imﬂy@h;@@@ eghanegdsthroyeh frghaigue \é%ﬁ%SODOphOI‘GSlS
[00111]|°‘3‘5t es, Y3ehSitidl b Péane%)ﬂﬁlgs’s?morﬂ'o@'iﬁlﬁ%ﬁmoh gwa%&@ﬁédeﬂr

onges, cotton app I cat or or as a solution
parentexah&bmnstrMDn, B.gate leqdemigered amradenqmshy mﬂ‘amuusﬂdr]qubdutaneously
q Sl on, ,0or water- " @‘ b, 1il
ot m"‘%%‘?@? bh m“?‘hdé’%ge"“{‘ SB‘I‘Sc"‘é‘F "GABEEN ? 8%‘1@ IWﬁVa 5 ﬁ‘g}l‘il%“é which, like
many otthezrd@@ angﬁtwm@pmﬂmaé ok BREhNR, il apeshally cﬂlﬁﬁlh\éﬁﬁ-lo‘,‘(ﬁlants

of Formula | dissolved or dispersed in

buffers &a?tﬁm@%tﬁtwndéorwa{t'&s valichpieRdsr tsoloyawatien 1spiogigiveth '8¢ bleod of the
mamma'hQﬁ: QPR aa'hﬁ Qgﬂlé?)ug B L3Pl c&@éus%%ﬁ’@s%s%én@ﬁﬁg WhilelhEhHtude
devi c be rea f& appreci at that the

suspendingagsule amia(br tholiewng ﬁg@dsmTﬂnﬁ $ermilations may bb ereeeriietio editilpse or
multi~d(gs%ecoﬁ'ltgﬁelgf ARditional compositions and formulations of the invention may include
polymers for extended release following parenteral administration. The parenteral preparations
may be solutions, dispersions or emulsions suitable for such administration. The subject agents
may also be formulated into polymers for extended release following parenteral administration.

Pharmaceutically acceptable formulations and ingredients will typically be sterile or readily

sterilizable, biologically inert, and easily administered. Such polymeric materials are well
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dermal penetrati on enhancer known to those skilled in
the art. Fornul ations suitable for such dosage forns
W0 p@epsrat e exci pients commonly utilized therBCTICN2005/001489
particularly nmeans, e.g. structure or matrix, for
sust ai ning the absorption of the drug over an extended
period of tinme, for exanple, 24 hours. Transder nal
delivery may al so be enhanced through techni ques such
i s bggi.ne.
e U
preparenmnetmamahy cadaih huferinest agomts amd presetratives, addrinjicstbds Balds that are

i ntrayeno |nt amscu subcut aneousl
pharmgci G ARs Biealqapelf REvadr o dtrouie: BRG o i Buianced
salt sol8ti6is, huebii R&trade] gly&ﬁ’bludr|t1‘i’en1$ke\MEx@fﬁnpdréﬂé6u§'ﬁﬁth@ﬂ Yftitions,

contenplated conp03|t|ons of the invention, may
emulmgm 4ng sagpeysiens ey be ragRareddxery ststils, pow@pqsegrgnules and tablets of the

I
ind RESEF USROGl M S SR i o o
or unitsdaliyect-flosmng desprbod de@imthbooe) -oa g e;mmprsalteeﬁadt‘mn thereof, of the active
orediS ensi ons whi ch may include suspendi ng agents and/ or
ngredipy tﬂgkeni ng agents. The fornul ati ons may be presented
[001 12|] N Unit ndasetAled BbbbdinRaSec PV RoNEs Sthe MFehd RS comprise a
onposi tions and formul ati ons of the invention may
belberlrlﬁ EPTRRINA OF Deraerinerrelated or dernative egrereyad poF PRl fencapsulated for
d I tions

v Sl B ALEAL, O TUBODRL ERGELA PLRRIL,
coacer\fa@pn sasbhiquahmr by stterditciad polyTivazgion) B txangde ths'drmymaﬂhykoellulose

LI R E N N -

drug da‘l’ﬁ@@@ﬁ&h@ (foOExHpR, lipssonaB hibungih @dtesiheredl mlcrderitilGads! ¥ano-
be sterile or readily sterilizable, biologically
particlgs qad panagappulesk pY yithiginareamBidens. Such pol yneri c

[001 13!Tat er 'A%ln%te@ragoxyéﬁﬂ &P@m&%g L hQREmOtnelods BT é’orrg;fﬂslt%oné BF the

he phar maceut | ¢al oun arts. Parenter
inventipn 813 mplompbam;apmmlﬂyya@qﬂaldﬁ naltsué §.endicdhgddagendershbaanighlts of the
Mat i ves, and
sbove- B TR B B por fmi B RR G S reRusficomenns
Examp&ﬁ oﬁ@hﬁﬁlacdﬂhyeﬂly(hbmltdb@é acﬁl&idnrs@],ts ipaluadBeebag Rl dnd orgamc acid
i ons, aqueous dextrose, ceral or the lik

addltloml@nﬁart%m%%% adijiertalts ﬁlesfemlﬁdl acignthish dpfen Befioxic sals, for
examplBUSRIERH10P1S, HRMBForRE, F}ﬁrﬁﬁgocfuﬁeo QphARE,| @rogfl‘yggﬁh?ate nltt)rat
ki'nd" prévriou

granul es and tablets t he escr |
phOSphﬁeeé@rhvéwg@nphosghﬁéegeétﬁ étdr:hllioa@h phnlsnaamelcaﬂms@eptable salts include,

ot AP A 085Gy BB et
alkalin¢ eetherndtals efichtad ealﬁﬁlhi Saﬁs i mggnedinantlfsond thdDd] Slgahie aiiicesalts

det ai ] ed enpodi conpositions of the inventjon
such asrfﬂﬁt%?f%%‘"ﬁ SHiSe s éﬁ‘lFSn@C%ri‘Fp%hﬁ FhgpolgseR|tndstbamalagrine salts

dicycloBExylRhinY 8fis Ve, N QHRAUNEhfen EREME Ralls 5HGRASY! Slo88c AR salts

such as acetate, citrate, lactate, succinate, tartrate, maleate, fumarate, mandelate, acetate,
dichloroacetate, trifluoroacetate, oxalate, and formate salts; sulfonates such as methanesulfonate,
benzenesulfonate, and p-toluenesulfonate salts; and amino acid salts such as arginate, asparginate,

glutamate, tartrate, and gluconate salds. Suitable base salts are formed from bases that form non-
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delivery in mcrocapsules, mcroparticles, or
m cr ospheres, prepared, for exanple, by coacervation
wao ewbn2goes or by interfacial polynmerization, POF/CN2005/001489
exanpl e, hydroxynet hyl cel | ul ose or
gel ati n-m crocapsul es and pol y( et hyl net hacyl at e)
m crocapsul es, respectively; in colloidal drug
delivery systens (for exanple, |iposones, albumin

. ﬁi%ros gﬁﬁeé’ mcro enuIS|ons nanagparticl es and
toxic saffs (R RPEN S g, GRleTn LR JBHEREE g nRO tas e saiumszine and
dmﬂmnag&ggnﬁpgve in certain enbodi nents the nethods and

onpositions of the invention may enpl oy
[001 14lphar mhe éhﬂr@tarthq/ra@gﬁ@éptsdbl sltdermsf berbgrine ennipguaddindiberberine
ove e ber ber i.ne
related 8{d &%%gtaxzeaéé)@fﬁﬁdsber in the ﬁréeﬂ? ecﬁ %{1&1 gg Pos? ons eg{fﬁe\}%ventlon, an

exemplw Hmmbt@e oEXﬂtﬂfphﬁﬁofdferH@hﬂé waeetbdwzad hiyd @ee€ pir didiesolubility
ani.c acid

ddition salts in de i norganic and or
(table Bt ngiei Bveane aff s piovae Aty ¥41A0 SaTAl ssipls of the
inventidnQhiRHedip PR RCHB8d é[k"s‘élﬁl;la% fmsélﬁﬁbér%n% af@kdifted é&ﬁpounds herein.
exanpl e, hydrochl ori de, hydrobrom de, hydrol odi de
sul phate, hydr o@"élﬁe guIEBPPaPléY}’ BﬁrbﬂmBeSaltphosphat e, and

hydrogem phosphate—salts——Additional3 gpeettteaty

saapraRidabl € sabitsnti NEhHGEof Me @ not S(E\km ted 1 Qojubility Ranking

netal saltsS Spigin as sodium salts, potassiunmsarts,

c&stirdigm sal t s vasmer t he I|ke1oalkallne earsh net al ssgHéhsoluble

as cal ci um sabistdl, nmagnesium salts and the I|ike;

20@@%ﬁﬁc am néValal ts such tri ethyl anBg8e salts, Slightly Soluble

:$¥ qlne sal t IStlIlplcollne salts, ethanol am ne sal t
Lhanol ani §“ salts, dlgyclohexylanlﬁ@ salts,

i benzyl ylenedla e salts and;the I|ke
%I'r'géar%?c aci d\gg,,ts such as(pacet ate, ci t:rOate Iac?'gpteysomb'e
sumeknat e, taviieate, nmal eade, funarateggnandel at §gntly Soluble
acet ate, dichbistnioacetate, trifluoroacetate, oxal ate,

6. Methanstifonatat e dddters; sul fon#t es such as 1.5 Slightly Soluble
met hanesul f orRistd, benzenesulfonate and
7 HydegiaiEnes ul f‘%?i te salts;'@nd amino aci'd salts sBighthaSoluble
late, as i nat e, gI amate, tartrate, and
%%#cagnate sallgjt Sui tabl e base salts aP® formed PIeBiy Souble
91@;@&@,@4 hat ftwé{é,nont oxic galts, for exggpl e al ur@,BHmSO,ub,e
cal cium [|ithdgygm nagnesi um potassium sodium zinc
1@mxtaldieet hanolvasrene sal ts. 1 00114] To ibbustrate $ilgRtly Soluble
range of usefRistilisalt fornms of berberine conmpounds and
1.h6pipbeiene relV¥@te'd and deri®ative conpoBfids wi t hi SlightheSoluble
1fEthoPs and Y#flositions of the invention, an

MBlcary as % | age of sdalt forns of Bar ber i ne Sighty Soluble

d and ted for their solubility (Table
13%%23%%€el beﬁﬁgﬁ]ne saltshfhus prOV|dez enbody g#mwsmume

1|addirbiconal aypaet s of theig nventi on andoexenpllfmgﬁﬁ¢3muue
broad assenbliigi# of useful berberine and rel at edxtremely Slightly

snghtly Soluble

15. To@@wg@f@n@tg he Véater. 10 11.0 Soluble
Distill
16. Trifluoroacetate Water 10 7.5 Slightly Soluble
17. Control: Distill Exiremely Slightly
Hydrochloric Water 10 10.0 Soluble
[00115] In other detailed embodiments, the methods and compositions of the invention for

employ prodrugs of berberine compounds or berberine related or derivative compounds of
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Tabl e 2. Exenplary Berberine Salts Amount of Sanple

Code Sol vent Anmount of Solute (ng) Sol vent Solubility
woaovkiozeg7Di still 1. Citrate Water 10 7.5 Sl i ghe€T/CN2005/001489

Soluble Distill 2. Cysteine Water 10 8.8 Slightly

Soluble Distill 3. Acetate Water 10 9.0 Slightly

Soluble Distill 4. Lactate Water 10 6.0 Slightly

Sol ubl e Distlll 5 Nitrate Water 10 8.0 Slightly
il

Forrmu P Mo e leE bbmidehed Gty 3ovRlsp it Bt e ger VP ap e thy actve
parent dohd @ity Hahipdsef @tcﬁihh%s'us&ul voldhih @ eEihvaios incl@ddsskers or amides
Slightly Soluble Distill 9 . Salicylate Water 10 6.5

with hydorgadipil §r gpingslikel asiasubstitueny andyhgpermay bapispared bg rgrcting such

Compou§h% %‘T{ek%{hbgg Iaﬁ(%le%vll;ﬂ ﬁﬁyp{ld%%ucfﬁgﬁwﬁ% énifalige. 10 8.0
[00116] The invention disclosed herein will also be understood to encompass methods and

compositions comprising a berberine compound or berberine related or derivative compound of
Formula I using in vivo metabolic products of the said compounds (either generated in vivo after
administration of the subject precursor compound, or directly administered in the form of the
metabolic product itself). Such products may result for example from the oxidation, reduction,
hydrolysis, amidation, esterification and the like of the administered compound, primarily due to
enzymatic processes. Accordingly, the invention includes methods and compositions of the
invention employing compounds produced by a process comprising contacting a berberine
compound or berberine related or derivative compound of Formula [ with a mammalin subject
for a period of time sufficient to yield a metabolic product thereof. Such products typically are
identified by preparing a radiolabelled compound of the invention, administering it parenterally
in a detectable dose to an animal such as rat, mouse, guinea pig, monkey, or to man, allowing
sufficient time for metabolism to occur and isolating its conversion products from the urine,
blood or other biological samples.

[00117] The invention disclosed herein will also be understood to encompass diagnostic
compositions for diagnosing the risk level, presence, severity, or treatment indicia of, or
otherwise managing a hyperlipidemia and/or cardiovascular disease or condition in a mammalian
subject, comprising contacting a labeled (e.g., isotopically labeled, fluorescent labeled or
otherwise labeled to permit detection of the labeled compound using conventional methods)
berberine compound or berberine related or derivative compound of Formula I to a mammalian
subject (e.g., to a cell, tissue, organ, or individual) at risk or presenting with one or more
symptom(s) of hyperlipidemia and/or cardiovascular disease, and thereafter detecting the
presence, location, metabolism, and/or binding state (e.g., detecting binding to an unlabeled
binding partner involved in LDL receptor physiology/metabolism) of the labeled compound
using any of a broad array of known assays and labeling/detection methods. In exemplary
embodiments, a berberine compound or berberine related or derivative compound of Formula I

is isotopically-labelled by having one or more atoms replaced by an atom having a different
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12. Formate Water 10 8.5 Slightly Soluble Distill 13.

Benzoate Water 10 7.0 Slightly Soluble Distill 14.
waarobrozase7 Water 10 7.0 Slightly Sol ubl e Di stilPCT/CN2005/001489

Extrenely Slightly 15. Tol uenesul fonate Water 10 11.0

Soluble Distil] 16. Trifluoroacetate Water 10 7.5

Slightly Soluble 17. Control: Distill Extremely

Slightly Hydrochloric Water 10 10.0 Sol uble [00115] In

~ other detail.ed enmbodi t t he. met.ha . :
atomic rBRsIBEIRE B bt Bt insh n?%‘r’a“ebr%?‘g"_\fg% e Fligareapsciosed
compoulggsr ilﬂglﬁﬂﬂ%o@ m&lﬁﬁgiﬁ{, c%@bﬁ,&ﬁﬂrcﬁgenl ®lyasre ghasphaens, fabiizeand
ounds, o [
e Corbotsds ol focpula by Tedys, sesfonter 21656 o
iSOtOpiC%g%@égle% @%pﬁxﬂ%ou?é} %gthérpad‘ﬁilﬁ{ﬂteré@%@{mgrﬁﬁvi@ﬁal B 8GELGBiect and

. e Invention include esters or am des
subsequ?jrl]ﬂ)hddﬁtyﬁh’(h@gwckibéd grove mi¢idial Luyetfu]acﬁaalosti}t%ﬂ( qr @Eﬁﬁ@Reuﬁﬁ d
ese m repared by reacting such conpounds as
manageggaicdafay é%coéfﬁﬁ&é’ C\RPYeﬁlg%% ﬁf?‘fl}ﬁl@%& g uch as s HE cinic
anhydri de. [00116] The invention disclosed herein wll
al so be understood to enconpass net hods and
conposi tions conprisin91%§£§$ﬁerine compound or

[001 18]be.r beg N& L el aliefe ki oS KR HEMEnsEAHTRBUE dn@ bolrerFililsés for a
using In \]/3

. I'vo netabolic products of the said conpounds
berberireiotdpenndyend babednd mlatidend st tieativa dempousds ag ¢hodestsroldpigering

subj e recur sor conmpoun or. directl Pl -
o 3 BT B e ARl L B St
other thR A6 LFRMER %r}bdlipidﬁnie daign|sact asomtinkelnosxiethptarpexperiments,
reducti on, hydro

et Ol o G, e e g
compoultnﬁg Fsﬁléx¥éﬁdrﬁ Cﬂg@%ﬁ RME G GenGdotated fE€mithy/ @ik lafidanalysis of

es nethods and conpositions of the invention
LDLR reRplAoyandeteonpdumsig spmbduansitntivg RT-PrRewsays. (e papprynds

cont actin rperine_ co dIr N t
e, RSP SRS SRR 0 By s o
culture@iﬁ?hﬁcﬁftmfc@ﬁtaﬁl(ijﬂgﬁlS%ﬁipﬁﬁrotdimfﬁe}ﬂetéd fetdl ®nting geryiner deram

met abol i ¢ product thereof. '
supplemented with ster%ls and berberine caused tlsnl{g He;fglg‘glltj ?ntcﬁeag%erll ael elx redsion of
LDLR mRNA. These and additional findings are further expanded and elucidated within the

following examples.

Example I

Effects of Berberine on the levels of cholesterol, triglycerides and

LDL protein in a hyperlipidemia Chinese Hamster

[00119] Two weeks prior to treatment, female Chinese hamsters purchased from the
National Institute of Vaccine and Serum research (Beijing, China) were switched to a high fat
and cholesterol diet (10% lard, 10% egg yolk powder and 1% cholesterol). After two weeks,
groups of 14 hamsters were given either 10 mg/kg/day of berberine through peritoneal injection,
20 mg/kg/day of berberine through peritoneal injection, 50 mg/kg/day, 100 mg/kg/day of

berberine orally or saline for ten days. Serum cholesterol, triglyceride and LDL levels were
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identified by preparing a radi ol abel ed conmpound of the
invention, admnistering it parenterally in a
waledentebt e dose to an ani nal such as rat, MOUBRET/CN2005/001489

gui nea pi g, nonkey, or to man, allow ng sufficient

time for netabolismto occur and isolating its

conversion products fromthe urine, blood or other

bi ol ogi cal sanples [00117] The invention disclosed
measurgc? 51{?% SQI %a%é}nﬂe%& C, rllflln %g& ?}%er de éo?lrs%ﬂ%ﬂg&g tsm dl a:g ilgurs after
the cousw\oé thettye,atmemt ttheatmn]%twdrﬂdicﬁﬁaedﬁnd thdir MdﬁﬁerMoS@d for analysis.

h I d/ di I
A A S
mglyc&QQ@JﬂdiﬁlgFﬁ)@éiﬁ acdll fhenbtARElBdalk e AGter th'esletdg by ﬁ'}g@(’c a dose of

| abel ed uorescent | abel ed or ot herw se

50/mg/keidlay of bedhering tedhcasLIInby PGt ehéd degrmfdan mgéﬂ@/dvg reduced LDL by
0 h ) ound or .
42%. I?e‘?if]é’t%“xg ‘1195&?15 eriﬁija ?r\%}é) bgon‘po d(?ily 3 aniri]g’? L™ ‘bangbey &35 at both
ckw%(ﬁ@nmﬁmran subject (e.g., to a cell, tissue, organ, or
i ndividual) at risk or presenting with one or nore
synpton(s) of hyperlipidem a and/or cardi ovascul ar
d U%El@%eLlpﬁd‘ﬂ)vJeﬁﬁi@ eatdiebr %%e%ﬁ@ Eﬂ 'lgyp ChgidnEs @Hﬁl@se hamster
| ocati on, netabolism and/or binding state (e.g
detectlng blndlng to an unIabeIed blndlng partner

+ ko
Treatm fHVO veo T tDE Beueplur @%Fesf‘érqﬂ"fg) glg %g&des“fﬂl}lh Protein

. TJ[UC Ilpuun S ||g [=3) o1 T |u it
Saline assay 0035) | abe ﬂﬁg/ det ec)6 en q)gusﬁm I'n ex r%pg‘—rg)%/

her berine r:nranmrl or berherine rel ated

_anmho

Berberigg g ﬂ@v&%g@ebe#ﬁ und of 4Pdrtita I 216503 1.6+0.3%*
isotbﬁﬁegﬁﬁﬁulaoelled by |havi ng one or nore atons
repl AB¥S¢tBY an At om having a di f f efent at oni c |mass or

nass| Aempbg/daExaiml es of |BLGOFFES { hat-05%n b 0.9+0.1%**
i ncof freritnead i nfo the di $cl osed conpounds i ngl ude
| sot ppgsstiof) hyd[ ogen, carnbon, nitrogen, oxygen,

phosph@h@us/day | URri ne andsghl gri nef such as zu¢n3¢09

13C, | 1dtm Ny 080, 170, ok 32 1P, # 1OH,1 A0
36C @ﬁgg%%%teaely The |§g?gglcalI;SﬁggeledJQOEnpound

* Sex aural otner—StbdjeCt

P<00%nd?subseque%?ly g%?g%%d§5ﬂwc g@%ﬁ?%%& above, yielding

[00121Jusef ult i and oBtréatmantpithese ahi’meﬂzaﬁ&rﬂtela@q Frenageraileddat diver
to conventional tec Exanpl] es [00118]

ageqrdi.n ques
LLR REER ot ereda gy Do Ao eBH ety S-el o it e and

western¥REAIYSis. UBQShE Ra]-BmB RITOBCR %vé}m&ﬂﬁloﬁ%t}p@ﬁm pifers
rel ated and derivative conpounds as chol est er ol

using SYRsySFPG 2t AT sfor Biminugs veflf beg plteta) RNsWerspes frnd using the ABI
Prism 79619&-1?%&{18403 ﬁe&écgln)/ g?srténg Grd eﬁ@eﬁﬁg‘l\/és@er%g IE‘Ap}t»ﬁ'n?ﬁsqosystems,

Foster City, CA). LDLR and GAPD mRNA expression levels were determined using the human
LDLR and GAPD Pre-developed TagMan Assay Reagents (Applied Biosystems). As can be
seen in Figure 6, LDLR mRNA and protein levels were elevated in all berberine treated hamsters
in a dose dependent manner. There was a 3.5 fold increase in mRNA and a 2.6 fold increase in

protein in hamster livers treated with 100 mg/kg/day of berberine.
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ot her than that used by current hypoli pi dem c drugs,

such as statins. In exenplary experinents, cells from
wa@20vaneas7hepat oma- derived cell |ine, Hep&2, wWePET/CN2005/001489

treated for 24 hours with 700 conpounds isolated from

Chi nese herbs. RNA was then isolated fromthe cells

and anal ysis of LDLR nRNA was determ ned usi ng

sem -quantitative RT-PCR assays. O the conpounds

tested, berberine demonstra quthe greatest increase

in LDLR expression. Treatrng tep& cells cultured in

nedlun1conEﬁkasnﬂbﬁmﬁﬁ&hnhmnmmnaﬂnhﬂggjgtﬂﬂ_feta

bovi ne serum or serum
100122y e Finien EEFSE ] RE°QUREHIERE PHES BHCSTeT R e fandomly
dmdedeiﬁtraft% shdps d ddakdd witNAithel D8 @f BEtBerdtbdiyiitornRIidé bwidé 0 asy

are further expanded and el ucidated within the
(n=63) fnozh pbwbn@nezsa fiyl these ewEhp Adter thiperiaenths, G4stipg pwp cRBCGHations
of chol?ﬂea?l Fr}%‘leyc%rlcgeshléggraﬁﬁ 53] gxlrvﬁrg I& r{éécggsrlﬁ ﬁé%dgf&jtflb@-hpgld tests.
Liver addRidWeelictionhk oferet aﬂ)sdmesaﬁnmﬂn fThodearealed withi iedseinh had $tem$10ally

o B S ke AL STl RS . S 1 80
placebd) 'wgtlﬂ teeriRO By GO BRI Wérirh s@fun{ 1086 basiblesbIoE I8 %y @<K.001),

er and 1% chol esterol). er two weeks, groups of

tnglyce%x]leﬂm%&%; (RO/RfH e ang] Ligh by I29W<Q@Oh)g/%?‘1&f§)§0@? participants were
taking (grﬁé db&%oﬁm?[h%nldﬁﬁ% hOREAled it LG oﬂﬂe r%glté'@éllégééiiﬁbg/zed using

rou eritoneal 1n| ect 1 on,
only thergdtk @bdﬁyoselﬁﬁlclrghtsm}dﬂyere heifer bediuge nor @Ie@?l dets beforamg

) n. days Ser m chal r.o | ycerid .
auring phetod UBREA R £ ety 2o PeatiHEoL R £ §f g wine
berberiR By b dhdride MRr & leh $eor® Eighiffi@artt e et sféﬁﬂﬂi leVH@ of clvdestedol decreasing

after the course of the treatnent,

by 29910000 b e ey 6 e CONRHEHHEDE 5y SalhaP GO0 Berberine

was we%locglje%%d lﬁsa 5?93 eE@ anEfo 31'ch o \%er% ’obglﬁ{}éﬁe\{u't}pﬁle @%érpﬁéﬁ' 8flone
eve ol estero triglycerides and

patient fmiﬂhg trmldlcnnsaiphtl@f during tteamaine ovhaehi wad rslievafl méer rpﬁw,mrng)the dose to

O A N N R A —

creatmé— @ocﬁ)ﬁré’a&%ro gRaduet tb@NBilikubins B ti:lsrfi’cdd [Phd pREeboBIbRENE Buby
5 and becane significant b 7 at _both doses
substax@aﬁjg merosyd HveaBear TodraelRe ﬁlém@F fRéoiraggaminase, aspartate

amlnotgaflg?rgﬁé%ealid&kagﬁ ﬁft&hﬁ'tﬁ(ﬁﬁpegumb I’@Sd% RATRAE 4§9<@6@)525md 41%,

001" (co red to t e contfol group
respectively. The placebo group showed no significant changes in these parameters.
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[00121] At the end of treatnent, three animals from

each group were killed and liver LDLR nRNA and protein
WE2@eassTons were exam ned by quantitative reaP€T/CN2005/001489

RT- PCR and western bl ot analysis. For the real-tine

RT- PCR, reverse transcription with random priners

usi ng Superscript Il at 42C for 30 mnutes with 1 ng

of total RNA was perforned using the ABI Prism 7900-HT

Sequ id ' . er

( Appﬁ?@g 4DE §‘$st e%@%ﬁ%@%@%e@ E Yr%@%@@@ﬁ%ﬂ%ﬁm
mRNA expr é isarbmlnle encetnenive rRerskeine Gromed  YH1agbd Beodpuman
LDLR and GAPmJRs) devel opga=3pngMan Assay (Reagent s

Serum (RBPJ! €0 B 0Systems). As |Cam pgoyeen I N [Hifgdiy, LDLR
cholestffdNA and protein levels vere elevated in all berberine

Cholosidh&at ed—h TBEES ma do @Jre@gnoem BN TEEG, | here was
! 5fo|c |ncrease|n mMNA—and a 2.6 fald rncreaseln
(mmo p.)o* AT (TR verd + v oot ad 100 e lemd Ao

tetn——harster—H-vers CUWLH B iy KO oay
berberi I’M%e&vﬂﬂh! e -F{F%_;g)t% of—berbe 5\] %d: humans

T“glyc\‘iﬁ‘ii% hyper IBfeé?rGem a [001527]3iﬂ|l§mn pati ent 22 $i%h

(mmOVanrLL pidem a (52 males land 39 femnl es) were randonly

il

di vi ded i ntAfterwo gr oups_dndi%k¥at ed wi t h 209 #Hét 0.5g

LDL Pwfeiber ber i|Mefbrgdr ochl ori d88.2M.te a day ([i=630.or a
(mmolfd) acebo (n=28) for three |nonths. After tihree nonths,

fasting seramerconcent r at i {@srood**+ehol est dr3ol+; 0.8

HDL Pkditigl ycer i/dagoreHDL and LD weng nmeasur ed ush-ngk

standard Oiged 1 pid tests. | Lgwer and Kidngey gfi4mcti ons

aStatistigt?f Eﬂag’sf@%f canﬁgélﬁ??ﬂéh%i’e teforl etﬂ%gﬂ Pi FH'?& [BE-d@Hwed that

tica significan
there werd gl wmﬁaade@fhrmicés%tvmentﬂm erbezine lasd plaegbotgnags before therapy

TR e St S
triglycerides by 28% (PO 001) and LDL by 20% ( PO 001)

Because some participants were taking other
medi cati ons that coul d Ezemspledfll yenced the results,

the results whisdeanalizafe bl parabitbe data from

t hose parti ci nor
[00123Fpeci Bel-HEt llbekortecatad vdtir 0,0ch, Be2.BeT, |wgen1td‘f®|eﬂawne #AR.5,7.5

b en | bl the results._.of .thos 0
and 15 Gy o BEORGr BB 110 YT GE D Rt By S LPhER
mRNAamgr&bgfra&aﬁthR ISeA Uiel eVt &eﬁﬁne@mwﬁsﬁ@ fhn quar1t1tat1ve RT-
decreasin 29% (P< 0, 0001) trlngycerl des 35%

PCR, (Vipaedod P)“? Bh dAE B lk?ysezls%lilm 8doayd B geefeent ﬁ‘éﬂl\iﬁ?&@eﬂéq’ gnd
berbellhgéﬁfa%t g&em %HLRSI%WE&@&&@ P, ﬁésg%e?énfd@ﬁttﬁshw\%th sug/ml

serve the exception of ‘one patient having m
berberippimsteapag LDhRAURNAgxprassiom@Atipldwhiediernaslise aicr@vaid DLR protein

expressiint & thh S AEL B9RERS; A928nd ©
[00124] Bel-7402 cells treated with 5 png/ml of berberine were detached with cell removal
buffer containing EDTA, washed and resuspended in FACS solution (PBS with 0.5% BSA and

0.02% sodium azide) at a density of 1 x 10° cells/ml. Cells were then incubated with
monoclonal antibody to LDLR (Santa Cruz Biotechnology, Inc., Santa Cruz, CA) at a final
dilution of 1:50 and left at room temperature for 1 hour. The cells were then reacted with isotope
matched, nonspecific mouse IgG as a control for nonspecific staining. The cells were then

washed and stained with FITC conjugated goat antibody to mouse IgG (Santa Cruz
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0.25 g twice per day. BBR did not change
functions (as determ ned by neasurenents
whbkwed295rea nitrogen, and total bilirubin
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Berberine Treatment
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100

3.8+0.5

21403

1.240.2

Simvastatin Treatment

Group

25

3.63+0.4

2.5+0.3

1.4+0.1

Berberine+Simvastatin

Group
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medi ated through an increase in LDLR expression.
Exanpl e IV Use of berberine and sinmvastatin in
w@ eovbiozesri on to | ower serumlipid | evel s in raPGI/CN2005/001489
[00126] Rats were fed a high fat high chol esterol
(HFHC) diet for 10 days, and then divided into groups
of seven. The rats were then adm ni stered berberine or
simvastatin, or a conbination of berberi ng and
0 ten a
After %ﬂ %3{1@&0&3@% }?(%l%%eléleﬁggfg an da's"lf1 5@5 R ZSI ‘ger%’i;’aé“medj The result
in tablmsw@@ge%stammemorseen in Table 5, treatnment with
berberine significantly decreased the chol esterol,
triglycerides and LDL-c levels in the rats and was
nore effective than sinmagdgiit®y i n [ owering
triglyceri de and LDL- c I eve S. he corrbl nation of

si nvast at i QAP HE
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d L
berbenglh g)lm ?&e 7 I}eél Csetira artedaagiggge 3@ %@t Ascpn Rejsgeg in
Figure 81 GW70 dﬁ&ﬁﬁmiaﬂy%&&@e@ﬁqe RRbLREIF '&ﬁ: th&ulet6HE @§§R]|5-]§)|2Rwhﬁreas
tapility [00127] & cells were cultured
beﬂ’ﬁﬂ@??ﬁ% T%er ere dakp drdieas %ﬁfi hf@bmne dﬁmwehfaneqmeLDLRe
expresﬁ@x‘i‘t)j? anet:ﬁ’cfms%l BRI fro%n%?cluleg by ?;[Ltlegﬁa{h% {/E"uo e}'l Q\;l L t this

Is or cells treate berb
novel dﬂég and itpaglatedrand sied vhtian dompaingz el bipvi&sjsﬁhmlﬂLm&)eﬂpﬁﬁlemw

oo SEBSELSERD AR e UL SR e for et

hyperhpeleimerdrngs.had no effect. These data i ndi cate_that
berberine effectively increases LDLR expression by a
mechani smdistinct fromthat used by statins, thereby
further evincing that thsg,pR4A drug and its related
and derivative conmpoundS Wl ovi de useful
anti-hyperl i Mﬁﬂofb@bmmhamﬂmgsesam c{]fetahﬁﬂs Wi th

ffects attri ed.to other
foo1zs L BlepSp SGHLE Bl RS And g fep niagated, treated
with lobestdtiarat 0.6 aind Iphﬁ‘cdmf;@ﬁl%ﬁ&@ With &t wHthd¥$ berberine for 24 hours, or were

treated with berberine alone. As can be seen in Figure 8, berberine and lovastatin had additive
stimulation effects on LDLR mRNA expression, which data evince general utility of the novel,

combinatorial formulations and coordinate treatment methods describe herein above.

Example VII
Analysis of LDLR promoter activity

[00129] HepG2 cells were transfected with the reporter construct pLDLR234Luc, which
contains the SRE-1 motif and the sterol-independent regulatory element that mediates the
cytokine oncostatin M-induced transcription of the LDLR gene. After transfection, cells were
culture in 0.5% lipoprotein depleted fetal bovine serum (LPDS) or LPDS and cholesterol
medium followed by an 8 hour treatment with berberine, GW707 or oncostatin M. As can be

seen in Figure 9, LDLR promoter activity was strongly elevated by GW707 and oncostatin M
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[00128] Hep& cells were cultured in LPDS nedi um and

were then untreated, treated with |Iovastatin at 0.5
wa@eaelozadsrzoncentrati ons with or w t hout ber berPeBECN2005/001489

24 hours, or were treated with berberine alone. As can

be seen in Figure 8, berberine and | ovastatin had

additive stinmulation effects on LDLR nRNA expression,
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possessppg FW-IWBRLRIATEUG HEVBRE- | notif and the
sterol -i ndependent regul atory el enment that nedi ates
the cytokine oncostatin Minduced transcription of the
LDLR gene. After transfwel |'s were culture in
0. 5%I|poprot§t s v'nserum(LPDS) or
LPDS and chol 2 S SREAUBEINE, 8 hour

[00130] r eat MepG2 Béltshvdie btﬂ&frémﬁqd tMQ}[ aline @R GeftRWIR bMbeAie for 15
seen in Figure 9, LDLR pronoter activity was

hours. &b pghg rs RevaEBATIY (P i dtaose e R0, 56+ 120, or
150 mifkbd Urdi GnICQR S ds i Qsed a?fﬁiféﬁéfyk&?om&ﬂ%a 6ot ttl?e JMuBFS‘f LDLR

evi ncing that this conpound operates via a
mRNApéetvanbe srepfn FipurR 10ebrrberineqmolongrdaheamoyentatrerf HDichmranscrlpt

[ ti,- C
by apprfoHAERIRASE, REATM B RARARUBHTL 6 BE fiahtypiRy B o
altered bigp&Berdrel | s were cultured and then | eft al one or
treated with berberine for 15 hours. After 15 hours,
actinonmycin D (5ng/m ) was added to cells at 0, 20,

40, 60, 90, 120, or 150@3@3@@@ Total nMRNA was
i sol ated and anal yzed by ern blot for the anount

of LDLR nRNA. As chianfiectwnofitepGEiellsr e 10, ber bgrl ne
| t t
o1 OSBRSS B o0l P e

cytomegla\brds Ipt‘qm(ﬂér drivien Codphaedidophss anas 3neild éf theLe€lcdiing sequence
ansf ection of Hep&2 cells
before @63%&}9 I?ﬁ‘i‘egglagg‘h%%t 5%Wf‘1ljé§?‘Fe’1"f‘lC§ cRoKteT PRI RUPR™AE ¢
construét8d 8 1rRettibMbOhe Luc cDNA into the HindIIl and Xba sites of pcDNA3.1/Zeo(+).
Addition of the LDLR 3/UTR was accomplished by PCR amplifying different regions of the
2.5kb 3°UTR of LDLR mRNA using Xbal-tailed primers and pLDLR3 as the template. The wild
type pLuc and the chimeric plasmids pLuc-UTR-2, UTR-3 and UTR-4 were transfected into
HepG2 cells (Figure 11). Cells seeded in culture dishes were transiently transfected with the
chimeric plasmids. Twenty-four hours after transfection, cells were trypsinized and reseeded
equally into two dishes for each plasmid transfection. After overnight incubation, one dish was
treated with dimethylsulfoxide as the solvent control and another was treated with berberine for
eight hours. To detect the presence of Luc-LDLR fusion transcripts, a PCR reaction was
performed to amplify a 550 base pair fragment of Luc coding region with 5’ primer Luc-2up (5’-
GCTGGAGAGCAACTGCARAAGGC-3’) (SEQ ID NO:1) and the 3’ primer Luc-2lo (5’
GCAGACCAGTAGATCCAGAGG-3") (SEQ ID NO:2) using pGL3-basic as the template. The

PCR fragment was labeled with **P and used in the northern blot analysis to measure expression
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cytonmegal ovirus pronoter driven Luc plasm d (pLuc) at

the 3' end of the Luc codi ng sequence before the SV40
w@oiogaksmy| ati on signal. The wild-type Luc repPCT/€N2005/001489

pl asm d pLuc was constructed by insertion of the Luc

CcDNA into the Hi ndll and Xba sites of pcDNA3. 1/ Zeo(+).

Addi tion of the LDLR 3/UTR was acconplished by PCR

anplifying different regions of the 2.5kb 3' UTR o LDLR

of Lue F UL Pk Bk Bt RO G R e Tt o clision of

UTR-2phd U—TIHFRsé?J,uelb.nEERféﬂuaﬂChbe’éEélén WeEle of LansiRaA Belappié@mately 3-4
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2
fold, inde i areaent s ahght mﬁqr}r RGBTV ifllE Fosheroeps Weareas the Luc
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he presence of Luc-LDLR fusion transcrlﬁhy
Sequen%éaas?f&ﬁn %&é PEFB remon of b PR H 1Rgpt 38301
fragnent of Luc coding region with 5 prinmer Luc-2up
(5' - GCTGGAGAGCAACTGCARAAGGC-3') (SEQ ID NO'1) and the
3" primer Luc-2\o (5 - @E&@E@Q@EﬁAﬁATCIﬁ&%(I}s ) (SEQ

I D NG 2)
fragnment masﬂg§ He northern

bl ot anal ysiBerbainaeasdite mDReﬂEﬂmmtabﬂizwtﬁmeNA f’ind

Luc- meri c fusion. be seen
100132} gur g i’?ate% agiﬂb‘ﬂl OfstEyeEs, an éﬁﬁi SW“@%@& ¥éh 8@?““6‘1 for
deletmgr LRBELMINNRS SHtOR k 8384 ForQfeldiHE AR Y HRRELX hITR ggﬁe&s
-4 fold, i ndi cating t he presence of destabilizati

using pe@/emwwemw dwmeegleolegsmdqo\semmmmApmletoLamommARE-

consn 81 U oL ARESLAL Y SUREER Py DS, Bt S e
UTR-2.bYo rebteftiod ACALE inotilf dedftibeCiriorRac ek S intsifal dbletiol SR362-
Thi s denpnstrates

3,324 WAk gl g P e e BB 11y Sererdsd anthe correct
clones W&t QlrlePHRPSsakddGo kdlalR H1aARMATN R Tﬁ@s‘é ct)ﬁgfﬁtuc{s R84 the berberine

stabilization is nediated throug ul at ory sequences
responsiye ggknype onshactvergiransfogted inte giapﬁﬁ@rel % hEhel eiffeRts 3f befRerine on

o ikl 0 R0 s AR, PRLGLATBIL AR 1% bl o

time RTsP@RiaksagaDielptiof 60th8 AR FBaregive adseltdRn adetted iaas of berberme

| s generated for
stlmulat?o%nand cféi:et[igﬁ ofll!;]otha‘aq% Aéé]tiiae anadt AEJIEZ :;’én%grAéd\%ae co%struct unresponsive to
berberine. The stabilizing effect of berberine on the Luc transcript was also abolished by

"deleting the UCAU motifs. (Figure 13).

Example XI
Activation of the MEK 1-ERK pathway by berberine

[00133] HepGz2 or Bel-7402 cells were treated with berberine for 0.25, 0.5, 0.75, 1, 2, 8,

and 24 hours respectively and tested for levels of activated ERK by western blotting using
antibodies that only recognize the activated (phosphorylated) ERK. In both hepatoma cell lines,
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del eting ARE3, and an Apal site at nt 3,334 for
del eting ARE2 by site-directed nutagenesis using
WERwehIFRF 2 as the tenplate. Miutated pl asm ds RET/EN20I5/001489

with Apal to renove the AREcontai ning region and then

the remaining vector was religated with the 5

proxi mal region of UTR-2. To create the UCAU notif

deletion, two Sacll sites for internal deletion of nt
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using a quantitative real tinme RT-PCR assay. Deletion
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erberine stinul at 0 oth the ARE

and ARE2 rendered Eth%-e—%cr(m s B%H)e%e onsive to
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conceﬂ%ﬁbﬁ E}RﬁPE@t I'T‘P@)Slo@d cBfRght e ubR0Fd3halfeRiGy 137

Bel - 7402 cells were treated with berberine for 0.25,
Pharmepokinetes7ftware progem @dnese Phrsmpaeolpgien) dsstojation, @higa). Using a

one cot@lﬁltn% n?cfdg L eellné 1% ]i)}?a% SR %Qt\é{ %ﬁ‘i{a‘?efs'@ra%&zwe&%s

on y reco e act
followé:pﬂeak Phos: )Ilpaztkm@ 2BRKr, geak batckntrejoat Cmax: C?@I4l7n g/ml, vanishing half

: ' er beri ne, rapi dl [ he_Kj i CS

tite: o B R 37 Rt At et AR5 Tielon Rt wie o 1R e

averag® ¥RIcQEAIH thite BB PR3 RQrE Fi gure 14A and B) The
activation of berberine is also dose dependent (Figure

[0013514C) . IrparsBelgainenlimngicbdvdies, Fur caring (patslorsubjectERicre given 45

mg/kg ﬁgf)&%@ ozalgb gelﬁ{zng ?ﬁ)ﬂé}%ﬁ%ﬁloﬁ% S%Bﬁlﬁsg%e 9&519& rlé(ﬂérx%%(r’ gt 2 and

di ated st transcri pt
3 hourXhfter Rikminisiatikn.n€Ehére srapfio Bbhblﬁﬂpﬂﬁrt{nﬁ)ﬁ&fklﬂjetebhd|stg‘g¢sting that the
concen&liag})alﬁ1 VXS !quf e;rgwﬁpmelglg \F/‘rzgrt %ggﬁ?go /m?ebge d%g re&elvglg 280mg/kg

of berb%rmé—ﬁa@d’@er%ﬂé%él@s}@%@ a @shabitaSibh 8f 3 DM n3nd ag¥idwéaioatt and
berberi ne concentrati on })z/@HPLC The bl ood

fo
22.6 ng gﬁ@émlr%fﬁebwmerétlgmsAﬁﬁéh@ beripg hagglpared the system, the same
dog W%ﬁgérn@%gﬁg{gé}eegg@ﬁ @ oéc &ﬂ;{e?ogﬁﬁg%” na§£¥h§ﬁgsewere taken 2,3,5,7,9

and 24 hours after administration resulting in concentrations of 21.51, 44.89, 49.54, 36.35, 27.83,
and 16.01ng/ml respectively.

[00136] Four beagles were injected intravenously with 100 mg/kg of berberine. Using a
two compartment model, the pharmacokinetic parameter estimates were as follows: Vanishing
half life T1/2B is 12.59+8.83h. Area under the curve AUC is 1979.31+1140.31pg/h.L; blood
clearance rate: CL is 60.70+24.38L/h.

[00137] In additional, parallel animal model studies, 3H-berberine was administered
intravenously to 5 rabbits (25MBq/kg) and through intravenous drip to four rabbits

(46.25Mbg/kg). 0.1ml of blood was removed at various times and radiation emissions were
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one conpartnent nodel, the nedian pharnmacoki netic
paraneter estimates (ranges) were as follows: Peak
waeewen295peaki ng: 2.37 hr, peak concentration: EIEKN2005/001489

394.7 g/m, vanishing half life: TI/2: 2.91 h, the

area under the curve AUC. 2799.0 g/L h, clear rate CL:
130.5L/h. The average drug retention tine was 32.63

hours [00135] In paraIIeI ani mal nodel studies, four
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admlmﬁﬁembfmhﬁﬁh]é aistridbatién of tﬁelb&b&m’ree:oﬁ@entrahémvﬁmm ﬁ'igh%t t lowest being:
respectively: 1.41+0.16h, 1.03+0.1 Ih, and T 1/2/3
lung>liveisfsidapyxpaleya> heriy 1nt%5ﬁne”§5m%afﬁﬁll’1ra“\/d respectivel y

[00141 o3L/ lﬁg a %A Lheslor-afiridf thodbIORIBE] raOREe l@ﬁal@fadﬁﬁﬁﬁ%feﬂ BE-

s adm ni stered through stomach infusion to six
berebemb Wiotry-eighs hawns s ensdasnipieationt @mqﬁlom worgrtesirgsiop e pregence of

berben{lﬂﬁ ?Z % O 1enc|)rsé nc%%g W%.Q m%gsqﬁ? 1116 A dl\@%%d %§9dcﬁttﬁ’e SEPRIHE as

ug concentrati on
measu@® RCMBFEcal mattert | e data was anal yzed using t he 3P87

[00142@2 g: %krg&?%%%gﬁvggé%&&ﬁ &m&%@g fﬁg days accumulation of rat
urine and fecal secretions were measured for the presence of berberine. 73% of the intravenous
dose of the berberine was found in the accumulated urine in both metabolized and unmetabolized
forms. 10.9% of the intravenous dose was found in the fecal matter.

[00143] Three rats were given berberine (9.25MBg/kg) intravenously. After 24 hours,
gall bladder secretions were collected and evaluated for the presence of berberine. There was

10.14+0.9% (x+SD, n=3) of berberine in the gall bladder secretions.
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automated fitting, the rabbit berberine

phar macoki netics nodel was found to match with the One
w@eovparesment Open nodel . The mai n phar macoki neRCTEN2005/001489

paranmeters were as follows: peak tinme Tpeak:

0. 63+0. 25h, peak concentrati on Cmax:

92. 72+50. 89??g/ M, vanishing half life: TI/2/3: 3.1

| +0. 58h, the area under the curve, AUC. 491.7295.5 ny

h/L. The results indica er beri ne can be

absorbed rapidly to reagﬁﬂﬁﬂ§§%ﬁfective concentration.

[00139] The rabbi tTdicocnplysis ef berbérii@i ng rate was

asured by in vitro . dialysjs at.a rate of 383% ( XDS,
100144} 26y ™ Ko 20epice e Frmmi T babrisg AN S busied Shitrpies.
includi'ﬁ% 6%11%?&%@11?%1%(1&%@& ihB&idndpdritdRhNinidctibh AtdRBERAGISIBjection.

35LBgAQg). Tissue radiation em ssion was neasured .
[00145}i nut e ratey texi¢ibiivas aghieard withimpet deseiod bt A0Qmee/ke. Toxicity

LSLr] [ r j ntr at i .
s SRR s LOE L5 1L IoBRDREDL BP0 o onc
injectibreadd B o+ B3t 1-1465>2imgftg ahdbDay 46.2-p 00 hklifg Wherathé berbrine was

ries of animal npdel, studies, rats were orally

. Se
adminig§Fdipropeh B SHOBT BIEFPTe. Forty-eight hours after
[001463d M NifgLLid tRXibity@¥dsraBhieOdSw A Coth B&dse df £DL>119886-4500 mg/kg.

_ presence of berberine. 2.7%of the oral dose was )
Toxicifyeheyglaghbcntantnas iy eeienayid L&Bod H-20 mee/le al oxirdydhigggh peritoneal

oo RS0y AL B g ARl st s

[001474c c umHoatdngnerof tor ity determ@inativa, fagscwadre 8 dmingtteroth $00ey/kg of

N A T (RO T e

urine aRSIGHHYY i@kBFatkslbAHE | N both metabol i zed and
unnet abol i zed forns. 10.9% of the intravenous dose was

[00148] ound Torpspaseteraelapicprtantsl, PrgmIlmice R arafly pdmipasiged a daily

' ey GBYBY G ¥ hh & and 4ontinui
dose oo Fer L R PR g b B o BT B Pl fresfud Y god ontinuing
for seven dhysaRets Wwae adthmigiered barbeinefbepignibe on dey 9 ththee pregnancy for

0.1+0.9% (xSD, n=3).0f berberine in the gall bladder
seven 8TQPP8ﬁ£é%§%%BF§E&¥thToxicity anal ysi s of berberine

[00144] Rats and m ce were adm ni stered berberine

through a variety of techniques i ncluding orally,

t hr ough subcut aneous inﬁéﬁﬂl&ﬁlyperitoneal i nj ection

and B A1 Qbhihd 2 i EORIAR BdibdritkSnd E8¥dsEhihY

was ved w an oral dos 0 g.
[00149Toxi cilhyccordance with the above teachings, combinatorial drug therapy employing a

berberine compound or berberine related or derivative compound of Formula I, in combination
with an exemplary, secondary anti-hyperlipidemia agent, was demonstrated using berberine and
an exemplary statin, lovastatin, in rat model subjects. The proceedures for this study accord with

those of the foregoing example, and the results are provided in Table 6, below.

Table 6. Combinatoral anti-hyperlipidemia efficacy of berberine and lovastatin in a coordinate

treatment regimen
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t hrough subcut aneous injection was LD50

7970-10690ny/ kg. Toxicity through peritoneal injection
wo®ehBB0=138. 1- 146. 2ng/ kg and LD50 46. 2- 63. 3 P@I/Ky2005/001489

when the berberine was adm ni stered through

I ntravenous injection. [00146] In mce, toxicity was

achieved with an oral dose of LD50> 29586-4500 ny/ kg.

Toxi city through subcutaneous injection was LD50

9- 20 g/ k Toxr cit hr ough peritoneal injection
Cholest%akar@éé%{'g@“ ra5op ) g d LD50 7.6-10.2 mg/kg with
NLLAYRNOUS] CRbR&ELPN- CRAEst44] | FoDL gng.niler mNuasbiec| thyvalue
eterm nati on, pkahs ver ©29d81 il shey @d 1380r8y) kef rab
I\fo-maFHi'er'e of &l Tyssfor 1621%@)/8 Ny @brjorgxgd 1 1 e were
gl bIpod TESta] biopd b gehes sty UfTmS
OT |
Highdlabdlig %’&l c| pot efr\‘#l all, p?génant ‘ran'zge vve?'e or al I y <005
BeHnSt ered a daily |dose of between |30- 480 ng/ kg of
(8@@gwqaﬁb b (“ nn| nLr’n dﬁ\/ Z ﬂf the rnnnon y %nd
Highdattdietutnsg for &6ven daysﬁ."7 Rats wede jadniai st eded | <00
bevdsatinone begi nning gn day 9 of] their| pregnancy fof
(16eigte/dagys. | No birth |[defects were evildent xanmpl e | XI V.
Higt@kedand Conbi pat orijal Thérapy Ebpl gyihdb Ber bétine <0.01
Berb@d-Hadastiat i n [ 00149] I n accoridance with the above
Day 0 réftechisNGSreafe@MRE Nt ori al drug therapy enploying a
DaylSP gﬁgsn@tsqgg@@g&%qa perberine related or derivative
exerrp%gg)r fo atd é%rmé c@mbmaioﬁapnﬁfgéh{?@febm aWekdm@iBry berberine

secondary anti-hyperlipidem a agent, was
compo@émrpd;dyeduled cmdmgﬁe breattieni pretogeldvidina &B}@@’Fﬂ?lﬂa?f?l'@tpﬁﬂ}%demla
ovastatin n ra ects. The proceedures for
agent, ”ilﬁ?cé’r ﬁ‘fdvitg&e ey ﬁer?lﬁlé%g{' of the foregoing exanpl e,

and the results are provided in Table 6, below. Table
Conmbi natoral anti - hyperl dem ae

[00150}36 r beAﬂtheugélﬁbe f%@ggg}gd{qul]ltlpﬂ 6B figﬁcﬁg‘fdemt%lﬁég Ny of example
for pu o%gé maq}gbﬁ%d%fs%hd Apdt Wik vE ARRAME faht AfisddthiiBetthih chapes and

represents: untrea ed rats Day 15 represents rats
modifidatiesst realy bopradsed azytl;m‘[th@scfogp g@@p ﬁgpqylg@chc @msr}@gch are presented by
LAt or el 8L a5y HR)RYd BRELRkd:dRes h
vy of B ol L B85 PP FIEARRRN BACDEK IR have
been citldtWithin §RTEREGILY didtlbdurdifpecdriopiydefiegeription. Each of these references

is incorporated herein by reference in its entirety for all purposes. It is noted, however, that the

various publications discussed herein are incorporated solely for their disclosure prior to the
filing date of the present application, and the inventors reserve the right to antedate such

disclosure by virtue of prior invention.
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agent, in accordance with the teachings herein above.

[ 00150] Although the foregoing invention has been
waele®enedsed i n detail by way of exanple for purpoF€es205/001489

clarity of understanding, it will be apparent to the
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said subject Formula |, wherein each of R, RR RB R4 R
RR O, R, Ri2andor R ismbhggﬁﬁgndently,
collectively, or in any conbination, selected from

h\x\;}(i-jeqreolg %th ot}%t ,Olgze 3. R!;] &gﬁ{%)%b, 1@}'1,'?@’1'2 and/or Ry3is, independently,

collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,

alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, haloalkyl, carboxyalkyl, alkoxyalkyl, carboxy,
alkanoylamino, carbamoyl, carbamyl, carbonylamino, alkylsulfonylamino, and

heterocyclo groups.

2. The method of claim 1, wherein R, is selected from methyl, ethyl, hydroxyl, or
methoxy; R, is selected from H, methyl, ethyl, methene; Rj is selected from H, methyl,
ethyl, methene; Ry is selected from methyl, ethyl, hydroxyl, or methoxy; Rg is selected
from straight or branched (C1-C6) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
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al koxy, nitro, amno, trifluoronethyl, cycloal kyl,
(cycl oal kyl ) al kyl , al kanoyl, al kanoyl oxy, aryl, aroyl,

wa@e@bkgds77 nitril e, dialkylamno, alkenyl, alkyPgi/CN2005/001489

hydr oxyal kyl , am noal kyl , al kyl am noal kyl ,

di al | cyl am noal kyl, hal oal | cyl, carboxyal kyl,

al koxyal kyl , carboxy, al kanoyl am no, carbanoyl,
car banyl, carbonyl am no, al kyl sul fonylam no, and

gﬁ&g{hgf‘eﬁl&r Q- c;%ﬁg)lj %?me%xéﬁﬁ& lnpwﬁ%(#lfﬂ&ﬁ%%?d?metﬁ@s%g&ln3-
rmtthyihyqyl Rhek g, beletiofeatylriodidetimabutyl, 2,2etimythylbutyl, 3-

et g Rh2 Sy B0 £ B I ReLihg bW inina b Ry s selected
OfkorBiefRX YthyR hiy@ro% ¢l @@tEﬁ'dR]‘oﬁQg@l&;ttJd&'rtﬁﬁtm Byl q{iﬁﬂ)xyl Cl, Br;
(C1- CG{ aIk I, “inclu |n%ysubst|tut|on sel ected from

et Bydelected rﬁgprn mﬁmpj} eibyl, hydroxd: QL Batfy lis se}f;c‘ggalgtfsgm methyl, ethyl,
%h}}ggoﬁf Icf?’r}%p%l“% %VI %&Q&%gdp[ﬁ Q'Twa‘“%% %b{jﬂ\pr opSF‘l %Zéjé o, including

Chuhﬁttfnt}dnmebpt}éﬂ ﬁoﬁ}mathylhyﬂhpl)hyjropyh lhertpllethyl, n-butyl, 1-

TR D P yiotopg s TRVt P ey P

Imﬁeﬁlls}hpkop%etziwdl%ﬂgw%ﬁ% -InSth§ BB trelkxdyT, Q%é’fﬁilbéﬁtﬂ 1,1-
et hyl dr ox . Rois selected from

eilmﬂhylbn ek llmeﬂmlbutﬂr 3-nRfhylpengd| le?cfl@épthw@rwlnbﬁwlmethyl and
: , Br; R 2 lected f t hyl ,
ef-ﬁ%*hyl-%éf%}h@?&é#l. , B£ and IRiSSSiesegeleect (ragn} Pgm d
r al I
112 30 UG, < B By g o
ﬂ&ylﬁaﬂlb;dlemﬁd‘qgent dr-olthet ydijundtrvem:mehmf ageyt that is effective in a

Zzo%er}%q Elg?csg%ulaﬁl%ri g)'r %ﬂ%l lﬁq?ttglggt] 1eglgleg Wl"[:l‘y said berberine

Hobpbotivd G RPEkine Re4¥Bd BMJI@@NEM"@ coﬁmﬁ@?fd’ J)f Formula I to treat or Frevent
1- et hyl pentyl, 1,1- dinethyl butyl, 2-dineth

y
gmypgﬂlpyie@mr)ﬂmothgr @rdipyaseHgl denagd or 1§la’@d(§y1ﬁﬁipﬁyqn cgﬁ@ltlon thereof

q?EIMLJ z4ethyl propyl. 3. The met hod of claim 1,
ur conprising adm nistering a secondary

tih rl | n : o
?ﬂer a%lglg tnlleé élg og’nlauph 3 Iﬂgre ? tsec%nda%(?jjaﬁh—ﬁ}gperl?%clleﬁrgf: fos fldé}mctlve
f thérapduait agemt mradﬁ@mméteﬂab ealﬂ Elﬁﬁédﬂiﬂd cdoedjhare adminidtragen protocol,

AN T TR R TR

%perl i pi dem a or  anot her  cardi ovascul ar di sease or
| at eldiedyapadgthelim o HdFteitoiie stranpdisy aithhyerlipidemp ek pdjunctive

therapeutic agent is selected from the group consisting of: cholesterol-uptake inhibitors;
cholesterol biosynthesis inhibitors, including HMG-CoA reductase inhibitors or statins;
HMG-CoA synthase inhibitors; squalene epoxidase inhibitors and squalene synthetase
inhibitors; acyl-coenzyme A cholesterol acyltransferase (ACAT) inhibitors, including,
melinamide; probucol; nicotinic acid and salts thereof; niacinamide; cholesterol
absorption inhibitors, including, 3-sitosterol and ezetimibe; bile acid sequestrant anion
exchange resins, including cholestyramine, colestipol, colesevelam and
dialkylaminoalkyl derivatives of a cross-linked dextran; LDL receptor inducers; fibrates,

including clofibrate, bezafibrate, fenofibrate and gemfibrozil; vitamin B6 and
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4. The nmethod of claim3, wherein the secondary

anti-hyperlipidemc or adjunctive therapeutic agent is
w@eivsr2srered to said subject in a coordi nat e PCT/CN2005/001489

adm ni stration protocol, sinultaneously with, prior

to, or after, admnistration of said berberine to the

subject. 5. The nethod of claim 3, wherein the

secondary anti-hyperlipidenic or adjunctive

@g%?ag% ﬁ)b?,&gpr{% §a1 gf}e%? tfe\si afrrLQ @1n,m Blg{lﬁgeyanocobalamm and

@p@ﬂoe&oemhn@vﬁsmm }hg&m& dxrdanbwltamlﬁs, inichelingdvitagni kv Goin E,

reductase inhibitors or stat nt hase
.aﬁﬁ Peipgaspigne; §&é9&ﬁ<eﬁean§ﬁ%%5@al ECmeh@ﬁ?‘ga%W&tss GREiPigRn-
H\fé?l% PGy LB HnRi{oRY SeniPmWibiteREpraIER a@@é’&ﬂbﬁ%{}ﬁ%l@rs including

transferase (ACAT) i nhibitors, udi n
ﬁ'ﬂ)lrmnm reeeptqy mﬂ@gmrmts heiroestebrindudiog GStmgén s&f’rlﬂlﬁa ion exchange

R SO L bl SRR o

0| eg%ﬁ ?‘Eﬁ?ogle&sf@ %Iglfr)l Cécggdegl c t1§1§ rgiplcie%c gr acﬂglctlve

dhahpevtia agnoal dkeydtinde HMGt(Ed/Ae&dOéta@ 1ﬁ1lilbﬁ§1~ | i nked
dextran; LDL receptor inducers; fibrates, including

¢l of brm% ShettRRZAT 0 & RherbRnBS ithirRér eI C FEd ot inhibitor is
vitam n B6 andpharmaceutically acceptable salts

tonasiatin, simyasiinnPIRIBatinn b astrty ey pTREL AltARHALIR Y atorvastatin.
hydr oxocobal am n; vitam n B3; anti-oxidant vitam ns,
iSacl udihg glﬁ\?hqdanﬁChl@3 whergin the fecondeey Putapsrlpidsage opadjunctive

Qf‘lé%%%%[l? age‘?@ %' aocthg{&t!efbl luhtaf(g GRRSQF %l( Moles?e%lm%tﬁgs?s inhibitor.
ensrnconver ne |n itors, renin

h|b| Qrs | at el e [ r : 1, .
T Ay, AP Do A s
eBdrifQ a0 agdnh Siniadyl- do@ﬁ]zyﬁ)ecéh 6]ﬁtg&td‘1 elsicpitransdemgaAC AT ishibitor.
benfl uorex; ethyl icosapentate; and anl odi pi ne. 6. The
et hod hefmdtha dNcBimWheheic thiigcybecnaas Y cholesterol acyltransferase
antl-hyperllplden1c Qr adjunctlve t herapeutic agent is

AASYDiphibitoripmelppmide ey prpasl i nhi bitor. 7. The net hod
of claim®6, wherein the statin or HVG CoA reductase
ildhi biThermatleod awlpima herew thy sespadarpanthhypgrvdanyip or adjunctive

ey ARtiR hhdhe lsraoalu}{egemabﬁ piRhUAERSAL LN, or

I'm 3, wherein the
%Condﬁ'l %e%pgd 0 a%%rl 1I Qh Wtﬁe 8ol f&cﬂ%ﬁi : r1]1hlnl%1b1t01 is B-

erapeutlc ag en ester upt ake itor or
anshabESﬁQE@MﬂhlosyntheS|s i nhibitor. 9. The nethod of
claim 3, wherein the secondary anti-hyperlipidemc or
adj uncithe\ngetlidiesfapamtl, hagiinhe seondiramy-hyedipidamtc Ar adjunctive

chol esterol acyltransferase %ACAT) i nhi bi tor.
therapeutlc agent 18 dn anion exchange resi

14.  The method of claim 13, wherein the anion exchange resin is cholestyramine,

colestipol, colesevelam or dialkylaminoalkyl derivative.

15.  The method of claim 3, wherein the secondary anti-hyperlipidemic or adjunctive

therapeutic agent is a fibrate.

16. The method of claim 15, wherein the fibrate is clofibrate, bezafibrate, fenofibrate

or gemfibrozil.
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10. The nmethod of claim9, wherein the acyl-coenzyne A

chol esterol acyltransferase (ACAT) inhibitor is
woredobnzaside or probucol. 11. The net hod of cl aPem/8N2005/001489

wherei n the secondary anti-hyperlipidemc or

adj unctive therapeutic agent is a cholestero

absoi ption inhibitor. 12. The nmethod of claim 11,

wherein the chol esterol absorption inhibitor is b-

\&;I\zte ?:Itfﬁr ?}ﬁth%d ofél gltgl}i ?}yfggfrlﬁr]c%ﬁqu Iggg\'ﬁg!gg‘lmoéng%lﬁé me?éubj ect to

afifainke by ai&tﬁtﬁfablmatapmmca@efmﬁent Selamechﬁmm theeprauparvyeisting of

resin. 14. Tt},e nmet hod of claim 13, wherein the anion

EXTHEH Gt modiipaiin, OhBIEE Yy r ami ne, col esti pol ,

col esevel am or di al kyl am noal kyl derlvatlv 15. The

ABt hodhemetog offlaim wheheasin thesscandabiantirk yyper ipidemic or adjunctive
#dpeﬂﬁ@%’eﬂ iR rﬂe%a@ He%d%ﬂ&&dcygr ddygs@apeutic agent is

|brate e nethod of claim15, wherein the

flb br at[ﬁe h%%%g)ff l:].?.{]n"fui £ ’wl%?eéﬁn:t)l#eq{e a?—derg\?eﬁ %cﬁl(:%reexﬂﬁct is obtained

genfi brozi e et claim t her
onsqiﬁatai fingm &nb\,grmlprt@nmstlrgr@f&g'rqumim,lmg@lmql @aﬂlct utamin E, soy,

der t ddi t th tic treat d
A P 0 P SRS A BTS hfee

BRdidrbiend, iofie sl estid@SiavitotHife, réfdlf?eaeﬁidapﬁld%yeﬂljalym 3,
wherei n the secondary anti-hyperlipidem c or

agj unath¥Bod IR HaRestd r%@:@t’i‘ﬁg drie drnROsheOas otLEdr¥iBohscular
product or extract. 19. The method of claim 18,

vliseaseion conslitiqneqansed by dwpligidemiscin @rmarmelianrsubiectj comprising
ggll}qgf&%&%lgoa!’n anfl: h?gérggldfaﬁnfﬁr@ffelaﬁv@&gﬁﬂlﬁ Sgyﬁérﬁérir[ég%oﬁ%g?ned or
foelﬁ»enne felasehl (ﬂldlemvaj;we eompesd of Fonntlaher acphamrmcumcally-acceptable

enz ne O, vita bet ar ot ra S . .
S S, Satoreiohals. R R gl AR SR Poapiqpubicet
20. A nethod for preventing or treating one or nore
synptons of a cardi ovascul ar di sease or condition
caused by hyperlipi dem.g in manmal i an subj ect
conpri sing adm ni steringyanjanti-hyperlipidenic
ef fective anount of a begbeii ne conpound or berberine
rel ated or derivat fye® o%nd“xg Formula |, or a
phar maceuti cal | y- accept aby

N

R1
R13‘_‘4/ A —ER38

s

R12 s
—/
A\

R11 R10

Formula I,

wherein each of Ry, Ry R3 R4 Rg Ro Ryg, Ri1, Rizand/or Ry3is, independently,
collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
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salt, isomer, enantioner, solvate, hydrate, polynorph

or prodrug thereof, to said subject Fornmula |, wherein
weawh/zfs7R, R2 RB R4 RB R R O Rn, R i2 and/ oPCRCR23005/001489

i ndependently, collectively, or in any conbi nation,

sel ected from hydrogen, hal ogen, hydroxy, alkyl,

al koxy, nitro, amno, trifluoronethyl, cycloal kyl,

(cycloalkyl)alkyl alkanoyl, alkanoyloxy, aryI aroyl ,

[,k '
aeﬁ%par){mb?l%lt Ehla k laﬁgllé aakl% h%%@g&%ﬁ? tti a&w’l a?ko%ﬂ%yl carboxy,
dallmnléylbﬁlﬁﬂm Oﬁbdﬁybyl dugba08/l, eytbon Aambex M@l kWkonylamino, and
kox aikyl car boxy, al kanoyl am no, carbanoyl,

Y710, W bony| ani no, al kyl sul fonyl ami no, and
heterocyclo groups. 2 1. The nethod of claim 20,
wherein R is selected fromnethyl, ethyl, hydroxyl,
Al rretT(bGXl}efhWOf OéﬁlmeZOewh@‘dlnleomd}bcmbﬂldsmImetlejl heyhyl, hydroxyl, or

TEEREE: Rl eBPGBE Gk Tty sl ey, metio

mthyh;ehdﬁbe@e, RR;sI sSleSteﬂ goadethylosthl hypir@hl, &&né’{’lﬁcﬁ@ REM selected

52 3 g udlng substltutlon sel ected from
§}F 1g11épﬁ§{anclﬁa épérgﬁ) alkyl, mmgestuﬁyptutlw gpiacied from methyl,
t o t h
Jetﬁgg 5{315‘110{9&10 P—?[Tﬁe tthy?etﬂﬁ huﬁtpf ‘?Qﬁ(ééhygémé% g'ngg%ﬂylﬁﬁjoﬁl }’
dlllrﬁ@thﬁlﬂhpﬂ’ omentyl, @-mﬂ@ﬂbyﬂ}’b Utlydimethytpesgyst, 2,2 dimethylpropyl, 3-

SreRIPERRN 1-hel TRL B Rttt 2 TR o
Imaﬂgﬁ}imﬂtyl,ZEt-ldyhﬂhﬂbWI 1Bgd1msm§1edrﬁc1lt @letthfgg Qflrlyggnfb?%lt Ro is selected
Sl ey Sl frrogys, Chl: Tha o dsTes B rb ety baimb R, CL, Br
®, hwsele&}é&j ﬁ@mheth@ ethgr hyd'?é»é/l i3 EP'R%HS%%E&: @P%M;’p ethyl,

et hyl Ydrox I's sel ecte

élb’ﬁifﬁ?‘)dh@ & Biddhe Fﬁe&@lee@iﬁ@eyst@ighybx bramhledldfﬂh@@ alkyl including

%%ﬁhﬁ%ﬁ%&lg&ieé ﬁ %ﬁ%&ﬂf e[ﬂiym n%x%o% = @?Iethyl n%tltyﬁ) yl—

maﬂeytmypypr?methylpxoﬁyl -1d1- ﬂ”ﬁlri]d’ﬂll)&llﬁhilylh peﬁty]pgﬂﬁéthylbutyl 1,1-

énﬁlpﬂ%}omﬁ %,Qldlm%tﬁﬁlg{qwnf%G%/%;f}rlglﬁ%hgﬁpyl I-methylpentyl, 1,1-

Amneth: PYdim ;

3nﬁtﬂhwﬂeﬁt zclh eﬂqyl]au‘al‘lj Eﬁﬂ?@%@%ﬁ%ﬁ/h 2- ca%l%gl?l%w@ﬂyi g*rl]ﬁdarﬂw and
B’Z’B’cr?i%blpropyl 22. The net hod of cIa|n120

mhereln said one or nore synptons of the cardivascul ar
d#seafbe wethed 98ripinoR0,iwhcrainisié pneatirese sgihptoosioé the cardivascular

GRERLBF é’on%f&o%rl}{clg&eisgﬁleiosg‘ln Is{gzac oelgatry(/)grtesry disease, angina pectoris,

carotid artery disease, stroke, cerebral arteriosclerosis, myocardial infarction, cerebral
infarction, restenosis following balloon angioplasty, high blood pressure, intermittent

claudication, dyslipidemia post-prandial lipidemia or xanthoma.

23.  The method of claim 1, wherein said anti-hyperlipidemia effective amount
comprises between about 10 to about 1500 mg of said berberine compound or berberine

related or derivative compound of Formula I per day.
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carotid artery disease, stroke, cerebra
arteriosclerosis, nyocardial infarction, cerebral

WO pdoanzasion, restenosis foll owi ng ball oon angi PEi/as2005/001489

hi gh bl ood pressure, intermttent claudication,
dysl i pidem a post-prandial |ipidema or xanthoma. 23.
The nethod of claim1, wherein said
anti-hyperlipidenia effective anpunt conprises between

Wm '@9& rﬁ&h@cp&{'giau}xglo Q/h 1r9§ca1c§§1t1 @fl ?tfehpe? eiff RO HI[BQ nt
er or ]l

ber Ine relate erlva |v ound o ormul a
I copqmsclalgetxﬁfen abbngt 20evdhochbofit K08 inmg df sal\d{berh&-nne sanpound or

nt.l - ffect t [ bet
TBehiLBThg Pl pove TR e Ber e
RO 2, e S0 o S L fepeund,
VR R8s &@W&n%ﬁ&ht?@)&%fol db@htdﬁmrﬁ’g &f R YSind KB Péund or

conpri ses between about ng to about 750 ngy of sa
Hertsaing ﬁ@at@@m@m@rﬂ@rwb@pb@d piormeladipetiday: deri vati ve
conpound of Formula | per day. 26. The nethod of claim
126. wh el methed of cdaimi 1, Wrprsid dapd amidi}@eléifpf@mifi vféeca’lm gnbunt

b 500
ggr erlnémwﬁ%mg i} 59 ou&f% mﬁg %HF fpglﬁgf ywhereln

2 beriit '%’ﬁﬁ B PSSR o s

CHBGein B dodpoundlofbérBetind 18lagdrdr AbStAi e Sorapind lofPornhilli ER,
or. four tinmes per day. 28. The nethod of claima1l,

visistsradipae; &Wﬂ: thyest ‘PrafPPlotﬁn?ﬁP% 40 ef fective ampunt of
the ber beri ne conmpound or berberine related or
i vathevecthaspisinm lohmsinitie adminisiratien eippiskesifachyerneuat of the

Elfeg{r:l% V’t&gﬁ o ngS)? B%‘g%ﬁn /Ig{'_d?éd 03 Ia@#ﬁazltv &h%%ﬁd?)? |F?rmula !Lls anti-
vlztypméprdetrmaseffedt'ri/emosiemaasedntabcfhomtecbl aéd feid subyet anabont 2(ing/dL.
t he berberine conmpound or berberine related or

d¥x i v altievectimingfelutd 10fvhEeimtit adrinissratnt ofivfdedstiecvaanduat of the

fective to se total ol.esterol in said . .
SbGeE CTBPABOCE PEOSTHEHIC SO PRRS HOERORAGH Femai ip ant-
E@bliee AR dYo et @hdeQBtaPEhoRBIRI A §18d bibiect to about 175 mg/dL.
nti hyperlipidema effective to decrease L levels in

Sf(‘)‘ d spRigGhod & cﬁll?rﬁl'lt wilg’lgmrﬂié %nln%ﬁ‘;:tlonTme%thgs -

claim11l, wherein the admnistration of said effective
drvoertipidetia Heechies oaletigesed dNpoueld ingeidwbirst forabovtel 38 magldL.

or derivative conpound of Formula I is

&t i hylhemhdtipidddvlagm 1, wherein the administration of said effective amount of the

berberine compound or berberine related or derivative compound of Formula I is anti-
hyperlipidemia effective to decrease LDL levels in said subject by about 20mg/dL to
about 50mg/dL.

32. The method of claim 1, wherein the administration of said effective amount of the
berberine compound or berberine related or derivative compound of Formula I is anti-

hyperlipidemia effective to decrease triglycerides in said subject to about 150 mg/dL.

33. The method of claim 1, wherein the administration of said effective amount of the

berberine compound or berberine related or derivative compound of Formula I is anti-
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effective to decrease LDL levels in said subject by
about 20ng/dL to about 50ngy/dL. 32. The net hod of

W@ b@isne9s77 wherei n the admi ni strati on of said ePEBCN200&001489
anmount of the berberine conmpound or berberine rel ated
or derivative conpound of Formula I is
anti hyperlipidema effective to decrease triglycerides
in said subject to about 150 ng/dL. 33. The nethod of
claim11, wherein the admn t i.on . f sai
BrsomdsriseRe be barrase babpotng Srperia: Py earbggr o
MWoud€h neadri.ve compound of Formula | is
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e nethod claim 1, wherein the adn1n|strat|on
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s I B
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3eMbite @mpoded bebdrgsring eelﬁtedrpﬂcﬂm}d/aﬁ% dmmend nﬁFdrmluhat Iesi anti-

or derivative conpound of Fo b

RRATR ET I e () GERFEe PG RPD e criEie by koSl to about
.Iﬂ,%gbject by about 0.5ng/L to about 2.0 ng/L. 36. A

thod of controlling hyperlipidema in a mammlian

SYb eat Lok gf’&b‘ﬁﬁ oftin m&ﬁéfﬁﬂherﬁﬁﬁg b QYRS MRS} b& & RAuce or

conprising a n1n|ste ihg to said subject an

antvelyopatidvaptdemisasf doaptising adminigteringfto saif sulheqt jap anti-

e A R

Ids@VRiIve ceMpRinduTEOrmE0 I,\0ak @harmadawaicelly-pakytabie pait, dromer,

prodrug thereof, to said subject Formula I,. erein
sawioBEern,RpIvaiRphydratgpofgnamph fmfeéfuaﬁhef%fzméﬂé%ﬁ%i 3
i's, independently, coIIectlver, or in any
conbination sel ected from hydrogen, hal ogen, hydroxy,
al kyl , alkoxy nltroaaan1no trifluoronethyl,

cycl oal kyl , (cycloalkyl).lk? al kanoyl , alkanoyloxy,
aryl , aroyl aral kyl, ni e, dialkylanino, al kenyl ,
al kynyl , hydroxyalmyr0~a%f kyl , al kyl am noal kyl ,

di al | cyl am noal kyl, hal oat+
al koxyal kyl , carboxy, afk '

car banyl , carbonylan1no,1g_kylsggf0ﬁylanlno and

H—y

Formula I,

wherein each of Ry, Ry R3 R4 Rg Ry, Rio, Ri1, Rizand/or Ry31s, independently,
collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
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het erocycl o groups. 37. The nethod of clai m 36,

wherein R is selected fromnethyl, ethyl, hydroxyl,
wo@roo®24soxy; R2 is selected fromH nethyl, etPgi/CN2005/001489

nmet hene; R3 is selected fromH nethyl, ethyl,

methene; R4 is selected fromnethyl, ethyl, hydroxyl,

or methoxy; R is selected fromstraight or branched

(C1- Co) aIkyI including substitution selected from
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87 hyl Thaydthos pf ¢ cla@ll 36 EWherﬁm Ri1 gs sstacted thesen medin, ﬁ%lb’hwdfox}’l or
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t A E}fb en ylimetﬂ.ylﬂitylll, m;etdim!:i_ikr]]igl gtntitl—ﬂneﬁhglfﬂagﬁﬂﬂnpbylaﬁdls selected
ne@? vh ﬁ@.‘/\%yﬁ Jél @rf%@f% 55 0{68@?) BEGYhF h&#ﬁwﬂw Cl, Br;

ElS%Ele&@& ﬁomﬁgn&hyldh)ﬁﬁé‘@@%l Bf; RGORGkfebtef Srolmétdiidethyl,
ect sel ected rom at’her oscl erosi s, cor Onarg arter

dydrondeCt i p et (oomotaNIoB ety Skl including
subs?lt(u%i’on%gl &Q& ﬁo &%t%/lh?tﬁ?ltr? :bpo%'yis 1 rHétEQ tmrloﬁ Gli)u 1, 1-

ocar cere |nfa Ct’i on,
mm}tﬁpmpylsz mtﬁymmm haldimahylethgl mpleﬁgl, 9-m¢tm1bmtm fiflent

T AR T T R SR R R
fayrﬁaﬁ 1b9ttyﬂ@rft<ﬁnieﬁ1 %%903 ﬁkﬁﬁ}lﬁémtyh 198 alﬁﬁﬂl\;ylmll’ty1§egxanﬂeny1 and

hyperlipidem a in"said subject. 40. The net hod of
dratthyl3&thyiwrepdi n t he hyperlipidem a i s associat ed

wth famli al
38.  The method of claim 36, wherein the method is effective to reduce or prevent one

or more symptoms, diseases, or conditions in said subject selected from atherosclerosis,
coronary artery disease, angina pectoris, carotid artery disease, stroke, cerebral
arteriosclerosis, high blood pressure, myocardial infarction, cerebral infarction, restenosis
following balloon angioplasty, intermittent claudication, dyslipidemia post-prandial

lipidemia, and xanthoma.

39.  The method of claim 36, wherein the hyperlipidemia is associated with primary or

secondary hyperlipidemia in said subject.

40.  The method of claim 36, wherein the hyperlipidemia is associated with familial

hyperchylomicronemia, familial hypercholesterolemia, familial combined hyperlipidemia,
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hyper chyl om cronem a, famlial hyperchol esterol em a,
fam lial conbined hyperlipidema,famli al

waly®berwli protei nem a, famlial hypertriglycerPdBON2005/001489
famlial defective apolipoprotein B-100, diabetes
mel l'itus, hypothyroidism urema, nephrotic syndrone,
acronegal y, obstructive liver disease, or
dysproteinema in said subject. 4 1. The method of
Cﬂa?x'ﬁlml gl?sbe%?xro?éillﬂanliigﬁalmﬁﬁ?ﬁ#ﬂeﬂi‘igﬁr%rﬂieiﬁa S (?etfgcqive
W prior of current use of or contrécep%lves,
Hpotipaoottind®il 06, diabetea ntellhiyy bypctinsoidass, byensaj dpsiobf egikdrome,
42. The, net hod.of .claim 36, wherein the hyperlipidem a
tomeigly ahTac iy RS e gy Rr APy USROS d
subj ect. 43, The nethod of. c|lajm36, wherein the = |
dthmi ni Seragthehoi e aiRgi 00 VBFFEdhT huperpriisina by asaqaated with prior or
RREREI isB 8 RATRAAMMABRR e BBk IR idsChiBnGHy Rt H8Y ds 't shiM Qubject.
conpound of Forrmula | is antihyperlipidema effecCtive
0 deckranendPb@lainel §5Lehthe hibeifidnit R K6
200ng/ dL. 44. Théunethod of C?éﬁﬁ] é, mﬁg&g%&“ﬁ éﬁﬂQ&keme
atiethnyilebitaefi said subjestai d ef f ecti ve anmount of the
ber beri ne conpound or berberine related or derivative
cBpoulie nodthddoofmldim 36, wheraimtthdaduainisirptichesfi saidedffeetitel aneount of

t ecrease tota hol esteraql . i n said subject,to about . .
BRSO o TR e e R GO gl T s ani-
agtiipRlemad ¢f0ati0d tost@aRftbariHoksterdTOM Bdid Oifbjddd® about 200mg/dL.
ber beri ne conpound or berberine related or derivative

cPOo U nthdds iR 36, WhersilthdWREhistRi e s8idedfeefel ddBunt of
to decrease LDL |evels in said subject to about 0
g brrberirs, compeunsehsebesne ellatpchoraBrivefhsrcomportof Formula I is anti-

g@%@?ﬁ%ﬁ AT té)sc%Fr@%s% t?chFﬂoYe@te?cimllﬂ id gl(bjé tﬂﬁ) aboPtI 1V7eS mg/dL.

f
t
I né conpoun erperine relate r eriva

cQMpo 3 Al i Nt i | pidem a. .effective
SRR BRI O AT BET S o
Abevgrkdrite@onipouitid &rthedhe refafed ditderiv@ivee@dn@bund & Ford6la I is anti-

erein the admnjsfrati of said effective_anount of
Yiﬂsefﬁe?iﬁ@m CEEMS ﬁf&aS&?ﬁﬁe{%@F PhS@lc{ bieckip Agput 130 me/dL.
derivative compound of Formula ] is antihyperl.ipiden a

&t ectlibganqipddamde. vhegnyherdmipistratonsfisaidsditiicamoynt of
?ﬁ@%rbérﬁx@.cﬁg{pgﬁnd &%erb-gnﬁ@ 5@4‘[&9& &fiv&i@'c@tnﬁ?u%%grhﬂa I is anti-

e adm nistration of said effective anp
Bepertipidamicacdfrobumie dsereins BYy femels msdaat hjeot byd@out 2ng/dL to

o nd, gf Formula | is antihyperlipidema effective
ﬁggﬁﬁ?Pgégé triglycerides in said subject by about

%grrg/ %etn?ethod of claim 36, wherein the administration of said effective amount of
the berberine compound or berberine related or derivative compound of Formula I is anti-

hyperlipidemia effective to decrease triglycerides in said subject to about 150 mg/dL.

48. The method of claim 36, wherein the administration of said effective amount of
the berberine compound or berberine related or derivative compound of Formula I is anti-

hyperlipidemia effective to decrease triglycerides in said subject by about 20mg/dL to
about 50 mg/dL.
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about 50 ng/dL.49. The nethod of claim 36, wherein the

adm ni stration of said effective anount of the
whewbeeisme conpound or berberine rel ated or depCwan2008/001489

conpound of Forrmula | is antihyperlipidem a effective

to decrease hs-CRP in said subject to about 2.0 ng/L.

50. The nethod of claim 36, wherein the adm nistration

of said ef fective anDunt of the berberine conpound or

r ne eIa d. r vat,i v un

28" andPrplPr P et BierE e R s Qi Rt A of

fai Hél&ubt &ﬁhp(ﬁ)ﬂd abaabeﬁheﬁﬁmad dr derga0ibe cinfoumg/off Fofndula Ris anti-

nmet hod for treating one Oor _nore s

1 10 npt.ons of
Bxpeainidersa aiiaqivaite decgease BirpRsp ﬁ@‘g aehirhisttanf A ngla
manmal i an subj ect an effective amount of a berberine
&Bnpodheimsthop ef Paim e wherer & agminjiration of saad elferbiyeagrount of

ﬂIe lf%e%je @o nl%ouga oflbagéﬁr{%ﬁ%' glmll\ya’u@g € (ﬁﬂi%f $ Qﬂntlula 1 is anti-
nmer, enantioner, solvate, rate nor

pmmﬂmmgmnMeﬂbuﬁwtﬁdasawdhsﬁﬂfaanE@mwmﬁayhbmmmém@yhtodxmt

5@ R2 R3,RR,R9, Ro, R, R2and/or R3is,

d@ﬂ ndently, coIIectlver, or in any conblnatlon

sel ect ed hydr ogen, hal o en

éﬂ kox ¥, mﬁL?cf Br iatineme o mere, %9}{ Cafdgé/v ‘E%V iigease
?ﬁﬁﬁ‘é KhihBlckirl to AKARAYhR s @jERRPYIQKYe abilt of @be¥krine

ara , nitrile; dialkylamno, alkenyl, alkynyl,

hymp@;qdan ketberingreclatng] qr;dprlvaénvaamtﬁ@aaf Kopmulad, ora

gk%g%yéﬁ%§ﬁ?£%§¥‘%§y a?ﬁand gﬁ?ﬁ%Qﬁ%g%gyhggffymﬂwnmphor

perdpaniibreot &y daghyubgat no, aIkyIsquonyIan1no, and
het-er ocycl o groups. 52. The method of claimb51,
wherein R is selected fromnethyl, ethyl, hydroxyl,
or nethoxy; R2 is selected fromH, nethyl, ethyl,

met hene; R3 is sel ected®fromH, nethyl, ethyI

met hene; R4 is sel ected met hyl , ethyl hydroxyl,
or nethoxy; R is sgleg straight or branched
(C1-C6) al kyl, |nclud|ng>___ ' '
net hyl , ethyl, n- propyl ﬁetqylethyl n- but yl ,

1- net hyl propyl, 2- nethy$bro 1,1- di net hyl et hyl
n-pentyl, 2- nethylbutylRl - d| 58 propyl, 2,2
di net hyl propyl, 3- nethylbut { n- hexyl

1-nethy|penty|, 1,1- dlmﬁgh¥%>wi R, 2 dlnethylbutyl,
3- —
A\

R11 R10

Formula I,

wherein each of Ry, Ry R3 R4, Rg Ro, Ryg, Ry, Rizand/or Ry31s, independently,
collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, haloalkyl, carboxyalkyl, alkoxyalkyl, carboxy,
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met hyl pentyl, 1,2-dinmethyl butyl, 1,3-dinmethyl and

| - met hyl - 2et hyl propyl; RO is selected from nethyl,
we@edvglo29smydr oxyl, C, Br; Rl is selected from P&/AYR005/001489

ethyl, hydroxyl, C, Br; Rn is selected from nethyl,

ethyl, hydroxyl, O, Br; R 2 is selected from nethyl,

ethyl, hydroxyl, O, Br; and Ri3 is selected from

strai ght or branched (Cl-C6) al kyl, including

%qug(%}h%}#%bg%t?a%#% fﬁflt?;flr];lgllog]ir tyﬂ%x:migp,ga:l))g%fsl:u’lfog}_flgr%%%}/elmd
ZelRipMbRERRY! . 1, 1-di methyl ethyl, n-pentyl,
2- met beutyI, 1,1- dinethylpropyl, 2,2
dinethylpropyl 3- nethylbutyl n- hexyl ,

net I o
§2ma t ﬁ)%l %o\é of cl%n 31 d’ i) %Hﬁ) e}'écted%ro%qgl Llaﬁﬁlypﬁ'lg/&%xyl or
hdﬂlﬁixbtykz 7 seltebtycﬂ ﬁbm@ Imethﬁﬁethyﬂtneeiﬂnemd;(ﬁd 1soa‘electegl |fm1515|l methyl,
wher ei n, sai 0 |nm
Gihybmethane; lgwég? eﬁsﬁ %%1 32 tWﬁdeOé% cﬁ %eﬁe"ted
\ionl QfighaPBRachell(O 11@69 AL iri&ﬁxdn{g%@ﬁh@tﬁﬂﬁselebtreﬂ e@tﬂ @éthyl,
heartbeat, | oss of bal ance or coordi nation meakness

atdl orpropylt 1-gsthybahylA-Bpp bsraidpropr 2 medvitenigls br
m&ﬁ*l@ﬁlkp 4 ﬁx&@ r2I ﬂlﬁh%@ﬁ'fprﬁl 1%4ifhe g?& ). SRk ropyl 3-

At - |piden1a ctlve ano
andﬂ@ﬂh&ﬂl, ﬂélemrrbwmlp@ntybérlb@meﬂeflh%ﬂal édhrm:thylbutyl 3-

der | I%& t g ﬁﬁ?@g‘&%‘p ll ’gb 1%16 g ?ﬂd 1I glgﬁ;gl 2et%%rﬁ{)¥l n?sls selected

fﬁ%lrﬂﬁﬁe@lyl Ry, Z@mxﬁotymrmla ms“eld@feadfdmgnfen@r emfyFawmm, Cl, Br;
, wher éi n _eac

e?ﬂdiséﬁleﬁieé fijogn methe ﬁéﬂdaﬂfwﬁ %Br de isvsgeyted G IHCF%%J ethyl,
%?ER?&I&IE k ! Xarrctf“lhs Gd Lol P MEH éhg SPbrali@led Q@ TLC651 quileo?ﬁéludmg

ni'tro, amno, trifluoronet é
$ybﬁmﬁkmcykqu@puhnahﬂyﬂ%ﬁlk@ﬁWYhHMaﬁbﬁbmy h%@h&ﬁloxy,

SongPo o difaniy Tl Pl PR

@hlﬁ&hﬁ’lbﬂjﬁyﬂ od dﬁiﬂethyl"ﬂﬁdp@’ﬁ |3krylbthylﬁaﬂyl} @D(b(aat/lk )J{Jmethylp entyl 1,1-
al koxyal k car boxy, alkano§1an1no carb

@Hﬂﬁtﬁ}ﬂ?l‘t Y%’WYMH& -mgihylpeatyl flojri91|11§m ﬁ&ltyla%a-dlmethyl and

CY, Qheups. 55. The conposition of claim 54,
H%&%ﬁ?ﬁ éyﬂPsﬁgelected fromnethyl, ethyl, hydroxyl,

ok, m%%%hﬁzof{c 11‘?1%'1% %Qin sﬁlgmnlﬁ?'or %tcﬁﬁﬁ}{élude(s) shortness

et hene; S se ected fromH, net
nﬁbhmﬂae chdat paan et pat.agolednessnrondudign, v semmhlapgeh ydomlurme

nose eela X‘egt lar hseal%beelate, ‘l:c}sggf balance or coordination, weakness, and/or vertigo.

54. A composition for preventing or alleviating hyperlipidemia in a mammalian
subject comprising an anti-hyperlipidemia effective amount of a berberine compound or
berberine related or derivative compound of Formula I, or a pharmaceutically-acceptable

salt, isomer, enantiomer, solvate, hydrate, polymorph or prodrug thereof
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fromstraight or branched (Cl-C6) al kyl, including

substitution selected fromnethyl, ethyl, n-propyl,
wazeeentesl7 et hyl , n-butyl, 1-nethyl propyl, PCT/CN2005/001489

2-nmet hyl propyl, 1,1- dinethylethyl, n-pentyl,

2-nmet hyl butyl, 1,1-dinmethyl propyl, 2,2 dinethyl propyl,

3- nethyl butyl, n-hexyl, 1-nethylpentyl,

1, 1-di met hyl butyl, 2, 2-dinethyl butyl, 3- methyl pentyl,

1, 2-di met hyl butyl, 1, 3-di nethyl and

| - met hyl - 2et hyl propyl; R is selected from nethyl,

ethyl, hydroxyl, O, EBryg RiQui s sel ected from nethyl,

et hyl, hydroxyl, O, Br;\R 1lis selected from nethyl,

et hyl, hydroxyl, C @_BLL is selected from net hyl,

ethyl, hydroxyl, CR¥ BFi\e is selected from

strai ght or branched (Cl-

i ncl udi ngsubstitution sel ect

n- propyl, 1-methylethyl gy utyk__lggnethylpropyl

2- et hyl propyl, 1, 1-di et hyl n- pentyl,
2-nmet hyl butyl, 1,1- dinethyl; 2,2
di met hyl propyl, 3-net hy¥MBut yI

1-met hyl pentyl, 1,1- dinmethylbutyl, 2 di met hyl but yl ,
3-nmet hyl pentyl, 1,2-di met hylfhut ykyp 1, 3 di met hyl and
1-met hyl -2 ethyl propyl . 56. The conposition of cl aim
55, wherein the berberine conpound or berberine

rel ated or derivative conpound of Formula I is

ber beri ne sul fate, berberlg%ng ydrochl oride, berberine
chloride, palmatine chlori oxyberberlne

d|h dr ober di
R SRR Bt & REKEREE KO P AR R b dspendenty
g&mﬂé&gwlye@mg Iayjdmig@hég&fnl, ﬁulmgl faﬁln ﬁﬁiro@nmamgem ardhexy, akkyl
et oxycar pon erperil ne ar
BT TR, SUGPEREY bErlsalkyh @yclafgk&g)gﬁq.‘/ﬁ ke Y§ gaart?aﬂoxya
benbesy '1“&a1i%ﬁt ﬁﬁ'tﬂﬂ% dilkylaRifcQ BRES) talu% f ﬁfldrBf()‘ga@@yl Nihifalkyl,

preventlng |den1a in a mamalian s

@élmrbmmoaigylachalkwﬁmn‘wb@t Iha}@alétﬁhpab@ﬂfaé@t |all@xmib3dmar®ﬂ<y,

ano mmrc])ecac‘g AN Gt A iy Ehs n 1nrrenn%eelllﬁlylsuqfonylammo, and
f Ve ¢ J'§ n&d 0

phﬁﬁﬂg@hqﬁm@@]ly acceptable salt i soner, enantioner,
sol vate, hydrate, pol ynorph or prodrug t hereof Fornul a
I, wherein each of R\, RR RBRA RB RRO, R, R2

agxd/ orpyfi cgmb&ltléﬂ"&%q’ﬁﬁdﬁln tuh¥reirCi®] i QL ME ¥m nRihyl rbtl"i’ﬂ}’hydroxyl

conbi nati on, selected from hydrogen, hal ogen, hy rox%
ajrmys}thcaqyk&xy selagted Gromdmd meshylt ¢thyl) mgtﬂqgmmﬁlhyq selected from H, methyl,

< }%ll,orgeti(gne, RE &% gllegtgji k%ln? r%«l:thyl, eth?il, WQ}Y}JI, or%éﬁ%@&ﬂ(? %¥elected
from straight or branched (C1-C0) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and 1-methyl-2ethylpropyl; Ro is selected
from methyl, ethyl, hydroxyl, Cl, Br; Ry is selected from methyl, ethyl, hydroxyl, Cl, Br;
Ry is selected from methyl, ethyl, hydroxyl, Cl, Br; R2 is selected from methyl, ethyl,
hydroxyl, Cl, Br; and R,3 is selected from straight or branched (C1-C6) alkyl, including
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aryl, aroyl, aralkyl, nitrile, dialkylam no, alkenyl,
al kynyl , hydroxyal kyl, am noal kyl, al kyl am noal kyl ,
wale@bigdsam noal kyl , hal oal kyl, carboxyal kyl, PCT/CN2005/001489

al koxyal kyl , carboxy, al kanoyl am no, carbanoyl,

car banyl, carbonyl am no, al kyl sul fonyl am no, and

het erocycl o groups; and a secondary

anti - hyperli pi denm c agent or other adjunctive

t herapeutjc agent usefu n the .tre

sphytitnrssiegicd frog) Behyle et|h§18 PHRYL o g%gie@ly}jﬁl 5Pk ai m

xﬁ&g¥1ﬁﬁﬁpﬁh%ﬂlyl pﬁel @Qi‘hﬁéthflléth ﬂqiehtyyl 2- Iﬁéﬂ’ly]lbutyl 1,1-
is selected fromH net y

Sbipyprorol, ﬁeﬂw@meﬁz@mr@%éﬂ webhaduplorheyl denppyipenty hi/il

%1%11‘3}%% @Be‘i{%ﬁ My dinflibi tlhl/@[&%xwhl d
‘g“?a“ﬁ?%{%ﬂg’ 293“?63 4 1Z:te rfom st rai ght of b anched
Kﬁ&ﬂ@ﬁkm&ﬂhybyllncludlng substitution sel ected from

met hyl, ethyl, n-propyl, 1-nethylethyl, n-butyl,

516 rrevfhé' déhgyl@Mhon 3f cmahfﬁd p/ﬂlemyﬂ the ])erbernmh mmyhébmmberme
pent yl nmet hyl buty di

amgtqﬁﬂequjwpomgourhiéﬁﬁ’wrﬁw |1s g%ﬁﬁéyﬂﬁﬁx Berbeh%e hydrochloride,

%ﬂ%@ﬁa‘@%@%@& walmalcm@ cﬂl‘oﬂ@é R b tine, cﬁhy?d'rdbdﬂlﬁdrﬂly Jbutyl,
di met hyl but y| - di_ et hy I}?nd
¢Wmmgdre®mmbppwﬁrobmem@ ﬁéax@@t @Hahxdéqheﬁséflﬁipl

@F'E‘é tétraﬂécgrpggzx(frim ’10(%&6 6%9[85& gfﬁie%%&@x{ﬂa%ﬂ)ﬁkmélnne 9-

I'S selected from met hyl,
KiNuHmethylelieatydyl b&beriBrand R2bromo bebedice Hetbemrm aristehgr| berberine
ethyl hydroxyl, d, Br; and Ri3 is selected from
@ﬁ@ﬁ?ght or branched (Cl C6) al kyl, including

“%J ?r:: A;gt@bggpgflﬁ$ gftﬁgt%gfog %ggv%tf‘%j}m?@%%rlnia n apmargﬁllalian subject
%’@ % dﬁlra%ﬂyﬂypex%gljdem@d SRLHVE arBé Y bf a Perb&iteydompound or
di met hyl propyl, 2,2

‘derhﬁiﬂ@yblptedpvy Id¢r1®tlwret:¢w}1>d31m1 pf ] For.mq}.eek P a pharmaceutically-acceptable
1- met hyl pent | but yl,

S BomyT paRtper tob s hRFp st g by B! DL

1- met hyl - 2et hyl propyl . 59. The conmposition of claim

57, wherein the secondary anti-hyperlipidenic or

adj unctive therapeutkic-ggent,is selected fromthe

group consisting of: chdiesterol upt ake i nhi bitors;

chol esterol bi osynt hesi krﬁkFQLtors i ncl udi ng HMG CoA

reduct ase i nhi bi t of$ BF\st atAi sy HMG CoA synt hase
i nhi bitors; squal ene epokﬁ?éi? .i/nhibitors and squal ene

R8

Formula I,

wherein each of Rj, Ry Rs R4 Rg Ro Rio, Ri1, Rizand/or Rys is, independently,

collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
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synt het ase i nhibitors; acyl-coenzyne A chol estero
acyl transferase (ACAT) inhibitors, including,
woredosnzaside; probucol ; nicotinic acid and sal t BCT/CN2005/001489
t hereof; niaci nam de; chol esterol absorption
inhibitors, including, /5-sitosterol and ezetim be;
bi | e aci dsequestrant ani on exchange resins, including
cholestyranine col estipol, col esevel am and
di.al kyl am noal kyl derjvatiyve
et e o g Bl (o PR FRERSHpgpovton:
GAfdrb 2t Ayl DEiEAE | il Rf I EmirbemnRédyh adityaylangirgeatkiybraahdalkyl,

vitam'n B6 and pharnaceutically acceptable salts

taﬁé’ﬂaé@f@ﬂ]@ﬂ:t‘hﬂkﬂa%l@alkb’h éaleeﬂkw@C%Ma%balkam%kséfﬁﬂrboxy,
| %‘1%](1 ugglﬁﬂlgaéa%ﬁbgl \eaﬁgaﬁq{yp c&Bon éﬁ:ﬂhfno Ok flaiton by, B

I'ng ¥ amn and’ bet acar ot ene’
bk&mk@ﬂggnamg|oten5|n Il receptor (AT ) antagonlsts
i oten |ncon ert] enz .
T e R A e
fth@ﬁédﬁﬁ&ﬁ'ﬂ)fﬁ@&ﬁﬁiv@:fcu&ﬁﬁﬁ%@l sts; hornones, including
estrogen; insulin; ion exchange resins; onega-3 o0ils;
benfl uorex; ethyl icosapentate; and am odi pi ne. 60.

E@e C%‘ﬁ@g?ﬁ&ﬁﬁbn%f c‘?’inﬂ'ﬁ éfﬁereﬁ‘ﬂ@l i§ E@e&g@fr&ﬁ%‘i&ﬁré{hﬂ hydroxyl

anti - hyp dem ¢ or "adjunctive therapeutic agent
ar stegtoxy; Ry is lsN@t@bﬁs\omdﬂuwh‘geethﬂnmmhcm R #plseleTied from H methyl

C gg{ffos [ éeléloe:']%‘ﬁf B?lF % ? Cﬂ‘rgml rgg}g e%b}r;i ltl}bde OXI’}/VZ% Itrngetthoo:'}](y '_ﬁ/GS gglected

¥Ry asdigition brahtHed qS1 -ad6) alkyt, Q&ﬂl\t‘fhﬁg abititutiq dedocasitfadm methyl,

%%eyﬁ‘éq%?ﬁtea‘géeﬁmww it BB PropP e grrory . .1

1%{51;9? nifeGhA @%&ﬂhg HagE r1t 1-lidnethyiiIOb st e agﬁewﬁmbﬁ 3-

|nh|b or a chol est eral |os nthesis i nhibit
Thethgbutplo sihekdn! -ofethylreininl, 5171 - d\mélit%:buﬁylt he- dsm@@tbyﬂ@awy 3-

SR baREL LA HE Rl A 18, BRURRRUbUBRPRE ) e
| frdth biet}@{ ety hyfﬁhgylgcnp}ismolmgelmedcﬂcan ey, evﬁyar}@dﬂmxyl Cl, Br;

the acyl -caoenzyne A chol esterol acyltransferase
S BB S RO B il 1 12 S oried Hom et bhy

21 o, CB} £ &), & MRfed M‘I?Et?dléhttopﬁraﬁﬁfé@'(@@f%) alkyl, mcludmg
anti - hyperli pi defiic or adjunctive therapeutic agent

aubsithtestseleoted fogomethilo pthyln hipbertybrl -methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-
dimethylpropyl, 2,2 dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1-
dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and
1-methyl-2ethylpropyl.

59.  The composition of claim 57, wherein the secondary anti-hyperlipidemic or
adjunctive therapeutic agent is selected from the group consisting of: cholesterol-uptake
inhibitors; cholesterol biosynthesis inhibitors, including HMG-CoA reductase inhibitors
or statins; HMG-CoA synthase inhibitors; squalene epoxidase inhibitors and squalene
synthetase inhibitors; acyl-coenzyme A cholesterol acyltransferase (ACAT) inhibitors,
including, melinamide; probucol; nicotinic acid and salts thereof; niacinamide;

cholesterol absorption inhibitors, including, 5-sitosterol and ezetimibe; bile acid
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66. The conposition of claim®65, wherein the

chol esterol absorption inhibitor is b- sitosterol or
we@2@biopashe. 67. The conposition of claimb57, WheEr/€Neos/001489

the secondary anti-hyperlipidem c or adjunctive

therapeutic agent is an ani on exchange resin.68. The

conposition of claim&67, wherein the ani on exchange

resinis cholestyranine col esti pol, col esevel am or

di al kyl am .noal derlvathye

OB oL il SV ST STBRN Dl o and

AMhin YAl R PRRMS bCa @ERMInkES déxifall BDE recéPror Tild@cers; fibrates,
conposi tion of claim®69, wherein the ibrate is

anchiding eleBbratsebarrhbrateefenolaeieiond sewiibiozietiemt BS pnd
éﬁ%mEh&tféQ]]'@’ dﬁtﬁ‘tﬁ@ saq{s t}? &me}léﬁ’lln whe rl%blrl]dltl‘l? €y él%g%%{lﬂ and

em ¢ or ad juhctive therapeufic agent is
ihydmnoqmbgllamhn dzﬁamueBB pmmbmiannntaemnsn acludingyitafieC, vitamin E,

conposi tion af aim71, wh al -

PR RIS, BRI b B L ST B P crsin
gﬁﬂéﬁufg%'ﬂﬁyrﬁé ﬁrﬂhgalféfs @dﬁ[rplﬂﬂibﬁorsg telot Bg%iegagaﬁ Irihébitors, including
vitam n E, soy, sol ubl e fiber, sh ol reen tea,

é'l@rlﬁq)gqnngcepgﬁ p@qngmqt% @gm 1@ @mg pqtlé)‘gplh 11@uhn ion exchange
p&ﬁﬁc%g ei‘ Bils; %@ 1%@ e ﬁ%&sra?&ﬁate PaRLAMiPge. T ed
yeast e,  an roya el

The conposition of

ghai mﬁg F?eﬁfg&g&nﬂoﬁcﬂg@q SRS ety Qﬁﬁ@gl&ﬂﬁ}ﬁiehﬁc or

anti hyp em a ective to decrease t

atijphasteghahpdutic agent issudtgteatr HNMGaboAited20@seghbibitor74. The
conposition of claim57, wherein the adm nistration of

lser be Miha eompositivri dﬂclmnlﬁop\ivﬂe&aiinah@sftﬁtﬁmﬂ HMG-0Go A egluemseinhibitor
total chol esterol in s 1d subject to ab ut 175

/ dL.
TElovayAle SYALR: QF?VB%ta 1) SPFRsEn, (o Ryas g vastatin,

ag Righr ati on of berberine is antlhyperllpldenla
effective to decrease LDL levels in said subject to

ghout 143Q6MPbGhon J1@12ih 39, FRIBATH ée@@nd%t'y gltAhyPeRipidemic or

mhereln the adm nistration of said effectlve amount of _
rtjpnétercsbeppritic o g irrocholestigelwptakn énhitutoa pegichplesterol biosynthesis
dﬁ{%%ative conmpound of Forrmula | is

A fﬁyperlipidenia effective to decrease LDL |evels

iﬁﬁes 2%%5 ﬁ?sgﬁg]OIb(%/f C?qllgl%% %/ er}'g\/ﬂ%fg? t%e%%r? a%g atmt15}9 ngrhpldemzc7 or
adph et therthpiic @bers a 4 aeff @ehiywee ABBGIBdterol acyliransferase (ACAT)

inhibitor.

64.  The composition of claim 63, wherein the acyl-coenzyme A cholesterol

acyltransferase (ACAT) inhibitor is melinamide or probucol.

65.  The composition of claim 57, wherein the secondary anti-hyperlipidemic or

adjunctive therapeutic agent is a cholesterol absorption inhibitor.

66.  The composition of claim 65, wherein the cholesterol absorption inhibitor is -

sitosterol or ezetimibe.

67.  The composition of claim 57, wherein the secondary anti-hyperlipidemic or

adjunctive therapeutic agent is an anion exchange resin.
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of the berberine conpound or berberine related or
derivative conpound of Forrmula I is

wa@eaobAsper | i pi dem a effective to decrease PCT/CN2005/001489
triglycerides in said subject to about 150 ng/dL. 78.
The conposition of claim57, wherein the
adm nistration of said effective anount of the
ber beri ne conpound or berberine related or derivative
gnpmf"ﬂg CCQIIPCF il W’Hf@lallm a@fléreﬂweggdldrg x@ﬁgﬁgg & ﬁ%hbl\é?cyramllle
to decrease triglyceri es I'n sal ) ect "by about
20kl coesabbut or&ﬁalkghmmoamgl defivetivvonposi ti on of
clai m57, wherein the adm nistration of said effective
appuntThetopsitherdietsime 7cohgaeiunkt @roriarybenti-ngerlpidtrédor
or derivative conpound_of Formula I is
&ﬂFW“H?ﬁ@?NFﬁPH@ﬁpéwéW?@@F1ve to decrease hs-CRP in

said subject to about 2.0

dPai mTQ‘?COWRﬂt&anftCF?émégrfWh?rgmrt%ft ﬁo l&ﬁted 1§§%§e§ i@ B F@tefa

Olglgya f&ﬂegeﬁif@?d?ﬂa effective to decrease hs-CRP in
sald su y about 0.5ng/L to about 2.0 ng/L 8lL. A

Rt hoq“thQ rﬁg&ﬂloﬁtdf%ﬁgh Rvﬁé(rgﬁlqﬁééeg&qdafy £htiRAINR tp'l&ﬁnc or

subj ec rising a istering to said subjec
eﬂﬁmdhwumﬂanmdnagmﬁnﬁsbeh@bﬂuhevabmpémmdr@ﬂﬁb&rber|ne
related or derivative conpound of Fornmula I, or a

phar mahe vbpa@ition-dHetept7d bi;vhersial the hdrsdwiteriyedepradudt onerﬂ,act is

p%l%ﬁ%é%é F%Xcé%@fitﬁor&t %IX h st%lg_g %(rj f:%tglglrﬂelgl, gFar L ﬁltamm E,

apg/serubRifibel, $ish bNdepends, %hlytmec otkrb@gich a&%nyym@Qw Wlﬁﬁlyn C,
conbi nati on, sel ect ed fron1hydrogen hal oge ¥ r oxy,
cﬁgg)lya 1 jelly.

Betegarotent. lerpy scadi e8¢t PAR9iBIC TR YPagTi SN
cycloal kyl, (cy cloalkyﬁgalkyl al kanoyl , al kanoyl oxy,
a7r3y| Tae g«ymposatrcam dyelaim 7 whérein tbﬁ ?ﬂnklylsﬁﬁﬁlwf berbesing is anti-

e%eoxxy ql J: a3y c% olﬂ’l er(]:?%l MlﬂﬁOOmg/dL
E%/{]ldam noa tﬂ( q IFO&:’{%(QIIO car ya &FSB

| Kk carb ca
?Jér bt SRR ARG Ao FanG RARE, vgppgrine is ani-
h@b&ilﬁﬁ Y16l aQ FREIES de&ﬂ@&e&otﬁl&ﬁﬁhﬁiﬁfoy in said subJect to about 175 mg/dL.
anti-hyperlipidem c agent or other adjunctive

t7zer apau thep S ofUsBhI 7, ivhertbitiehd s@ahI¥BRfiorO8f BRrberine is anti-
cardlovaschar di sease. 82. The nethod of claims$§ 81,

heeripema qfiscive te deergaserd i tewselhin saidtuRipet torpawiohd)me/dL.
or methoxy; R is selected fromH nethyl, ethyl,
Mt hedde cq;@pq)sgtl(gyeqfé:(l;etl@di 7 WhereH, the,@irwws ation of said effective amount

of the berberine compound or berberine related or derivative compound of Formula I is
anti-hyperlipidemia effective to decrease LDL levels in said subject by about 20mg/dL to
about 50mg/dL.

77.  The composition of claim 53, wherein the administration of said effective amount
of the berberine compound or berberine related or derivative compound of Formula I is

anti-hyperlipidemia effective to decrease triglycerides in said subject to about 150 mg/dL.

78.  The composition of claim 57, wherein the administration of said effective amount

of the berberine compound or berberine related or derivative compound of Formula I is
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ethyl, methene; R4 is selected fromnethyl, ethyl,

hydr oxyl, or nethoxy; R is selected from straight or
whe@aotesdr (CL- C6) al kyl, includi ng substituti oPCT/CN2005/001489

sel ected fromnethyl, ethyl, n-propyl, 1-nethylethyl,

n-butyl, 1-nethyl propyl, 2-nethylpropyl, 1,1-

di ni et hyl et hyl , n-pentyl, 2- et hyl but yl ,

1,1-dinethy|propy| 2, dinethylpropyl, 3-

.hyl b . . .
%?{i.l_ﬂg? ?fllerpgl etfg?%yeio gecgeasg tn?%f erlfié{ﬁ 1?1 s%,lg‘l SH@F?{W&B?{PQP{HQ@
ioﬁhﬂﬁﬁah@yﬂbutyl 1, 3-di net hyl and
I-nethyI-ZethyIpropyI; RO is selected from nethyl,
gohyl ;Thb y&&p@%ﬁion @clanﬁﬁ? Vet ih $heSRInaais8idn’ 7! @hlﬁ%ff@é’tive amount
et hyl ydr oxyl Br; Rn is selected fromneth
ef Hwberh@ya? @moun@r bgperingjrolated og dpratiselcqmpanthef %«ymula Lis
gﬁ@%&perhﬁﬁﬁéﬁé@fﬁect@e'm @Eore §‘1 E%R%?Ifl \s&id %ﬁ%@ @cgttg thdut 9 B mg/L.

straight or branched
b st Ehia’ gélﬂ%sﬁ%neog%ﬁg]q f5"7 %E%e{ arsirng {1) y%fe,ltion SeE 1%@1){116 1s anti-

hypmhlblsiélpramﬁ&bt;ve]to ﬁlecdemhmﬂRePt ihyhid stbjpe il vbout 0.5mg/L to about
g-net beutyI, 1,1- dinethylpropyl, 2,2
i Ipropyl 3-net hyl butyl, n- hexyI

[ Ibut , 2, 2. di_net hyl buty
Ew‘gtgﬂ% § mo u@m&m% Eﬂsgﬂn in g mgmypaliep Kyieqt ﬁampnsmg
ldl’ﬁﬁl‘is]’ﬂéf A6 kA |s@(ﬁ&mﬂl eff&3ive IRMSuRRSE E%@rb@ﬁn&&cﬁl’lﬂ@uﬁ& or berberine
wherein said mamral i an subject is selected froma

reddtedh P ¢aivedtd componrd of Romnnlarigor anﬂmnmqeahcaﬂlwsmtab}e salt,
t | ant, or a
tobRRH R oo AR T8 bR B R AR AR, 20 ol

LDLR expression in a mamualian subject conprising a
LDLR i ncreasi ng effective anount of berberine or a
phar maceuti cal | yacceptahl e galt, isoner, enantioner,
sol vate, hydrate, pol ynoyph| or prodrug thereof 85. A
conposition for |ncrea§%ﬁg DLR expression in a
mammal i an cel |, ti&% ud org r individua
conprising a LDLR effect}VE\aannt of a berberine
conmpound or ber beri ne reiat ed-er derivative conpound of
Formula I, or a pharnmacegutigal 'y-aggept abl e sal t,

i soner, enantioner, solvate) hydrate, pol ynorph or
prodrug thereof Fornula I, wherein each of Ri, R,R
,R4,Rs, R9, RiO R 1 R1Z'%ndhor ®'s, independently,
collectively, or in any conbimation, selected from
hydr ogen, hal ogen, hydroxy, 4l ki

Formula I,

wherein each of Ry, Ry R3 Ry Rg Ro, Ryg, Ry1, Riz and/or R)3is, independently,
collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, haloalkyl, carboxyalkyl, alkoxyalkyl, carboxy,
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al koxy, nitro, amno, trifluoronethyl, cycloal kyl,

(cycl oal kyl ) al kyl , al kanoyl, al kanoyl oxy, aryl, aroyl,
wa@e@bkgds77 nitril e, dialkylamno, alkenyl, alkyPgi/CN2005/001489

hydr oxyal kyl , am noal kyl , al kyl am noal kyl ,

di al kyl am noal kyl, hal oal kyl, carboxyal kyl ,

al koxyal kyl , carboxy, al kanoyl am no, carbanoyl,

carbanyl, carbonyl am no, al kyl sul fonyl arnino, and

haks AHA3 g :

phar Eglgﬁgg{tologeglﬁl y- agcggﬁty Icéﬁ)gg t‘% b alggF@fongﬁ}l?%%?,

§UW¥@D@kHﬁQM%ate polynnrph or prodrug thereof 86.

&Rﬁ? fela) of ,.cl.ai m 85, wher ei sel ected

f om Seea rlyan P{g/efrhplﬁyrmc tor 8&6 ({] mlyet pedtic agent useful in

sk eeatmelntfdf@mﬂdmvamltayIdlsefstehyl met hene; R3 is

sel ected fromH, nethyl, ethyl, nmet hene; R4 is

selected fromnethyl, ethyl, hydroxyl, or methoxy; R

igy. sel r feai I @%qi

i ncl uo}lﬁfl ﬁg&?g%sc?@taﬁr%lggn‘ggégﬁg&lg%@%om rrer&# ﬁt@) ?H{ffl%ydmxyl or

myhapyR; 1s1sek¢eue¢hgﬁ10m Hyethyls bﬂhylyhu,ethlanmg hg/d;qbafoﬂslﬂl)ﬂom H, methyl,

th 1- dlnet y ent
SR b RO, S houaR S iy oy
%omatd’lgﬁt btJthcheﬂ -(CEX}G) alk%«} lim‘ldﬁﬂﬂgosﬁlﬁﬁtythmon selected from methyl,
1, 1-di net i met hyl butyl, 3- t hyl pentyl,

| b
£ gy EFBPQy Bl?ffwethyi rsb%rwhétmﬁ;hylarﬁayl 2- methylpmpyh 1,1-
|d1ﬂ&hiﬂ¥ﬂhy?ﬁip%ﬂﬂlyp Q%&h;ébﬁ%l '181 &lﬁleﬁ‘@ p@%}fl ﬁhl%tt%rﬁwl 3.

I ox

g)[lbutﬂy@-,hQWJ 1- m@thylpgntymlgl dlmeﬁafﬂkmt}tl,eﬁﬂdrmﬂhyi‘bﬁﬂyy B

%ﬁp&’lp“ﬂx o 2tk i 55 BB AL RGP AR IS, W bt

Stonaingthi, eﬂqybhﬁhehﬁ,dcl 81156 )s s@ld@eh,frdlmltamm Bhyl, hydroxyl, Cl, Br;
ubsti t ut | ected from nethyl, yl I

1h§tsﬁ])‘7?t {1}%91[11 meih ?tpyl h}flro%tCHbe ,&)pwsel’ected fprompn){ethyl ethyl,

%?ﬂr;'%{iﬂ)/t g ﬁ%’h’%}}ﬁseﬁlb%g Eﬁ:@%ﬁ ﬁlta@ﬁlt ior 15}%1‘1)(%1@& Y(IJI -C6) alkyl, including

mﬂ?ﬁﬁtmn p@lecpsgd fTOIB-IMh)ﬁWtb}dIIyplopml- fhenxqﬂlylethyl n-butyl 1-

SRt ORI oot L

dimethyiylopPe?, hylirethyptopyB z-m&mﬁbm@mskﬁl pmem‘ylp“eh@zu mi-

beri ne conpound ber beri ne
HBpoE S 2l o ious - CompBURET | 2omaNE DR -dimethyl and
$Qh§-ﬁ§ﬁﬂ%ﬁﬂ@hﬂhe group consi sting of berberine
sul fate erberine hydrochloride, berberine chloride,

Ral Mathdgembl Of Lidgn 8 PXWREL PSS Eﬁgarnga% %(b?&? fsbs ci!gg grom a

8- cyanodi hydr ober beri'ne, tetra I ne
ﬂ@m@ﬂ'ﬂ?@ edberdsl cithare, mlarnmtahm ﬂl%lla‘ @ftisclreodxplang mammuhan organ or

bdh 965108, B0h ORGP ih A% audr

84. A composition for increasing LDLR expression in a mammalian subject

comprising a LDLR increasing effective amount of berberine or a pharmaceutically-

acceptable salt, isomer, enantiomer, solvate, hydrate, polymorph or prodrug thereof.

85. A composition for increasing LDLR expression in a mammalian cell, tissue,

organ, or individual comprising a LDLR effective amount of a berberine coinpound or
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et hoxycar bonyl berberine, 9-N, N-di net hyl car banoyl

berberi ne and 12-brono berberine, berberine azide, and
wherberisme bet ai ne. 88. A nethod for increasi nBCT/DNE05/001489

stability in a mammalian cell, tissue, organ or

i ndi vi dual conprising adm nistering to a manmmal i an

subj ect an effective anount of a berberine conpound or

berberine rel at ed or derivative conpound of Formula I,

Bh R RO AL G SRl e S0 o PpGn g Rbioba PBR B el -acocpable
Eah’e fisoerfor, FaniTonger) s,olMaﬁ Bydiate; qﬁﬂyrﬂcflpﬁﬂm piBaruB3hdbfRy, R
Rio, R, R 2 and/ or Ri 3 i's, independently,
coIIectlver, or in any conblnatlon sel ected from
hydrogen, hal ogen, hydroxy, alkyl, alkoxy, nitro,
am no, trlfluoronethyﬁ cychoalkyl (cycl oal kyl ) al kyl
al kanoyl , al kanoyl oxy, | aroyl, aralkyl, nitrile,
dialkylanino, al kepyl 4 kyhyl hydroxyalkyl,
am noal kyl, al kyl am noal =/Ma?§Ikylan1noalkyl,
hal oal kyl , carboxyal kyl , oxyal kyl , car boxy,
al kanoyl am no, carbanoy!, cafbdnyl, carbonyl ani no,
al kyl sul fonyl am no, and&iiet€r ocyetregr oupsa berberine
anal og or a pharnmaceuti cal | ceptable salt, isoner,
enantiomer, solvate, hygdy 3 pQLyﬂprph or prodrug
t hereof. 89. The nethod of Lahh188 wherein R is
selected fromnethyl, ethyl,/ hydroxyl, or nmethoxy;, R2
is selected fromH, nethyI,RethyMQ nethene; R3 is
selected fromH, nethyl, ethyl, nethene; R4 is
selected fromnethyl, ethyl, hydroxyl, or methoxy; R
is selected fromstraight or branched (Cl-C6) alkyl,

i ncl udi ng substitution selesghfth fromnmethyl, ethyl,
n- propyl, 1-nethylethyl, n-butyl, 1-nethyl propyl,
%&Einhé,éb}pbﬂﬂb( Ry, R} R%'qu{mk hB’dbeRB)ihd/ of‘RB@J‘InYllependently,
2- met buty 1-di net hyl propyl, 2,2 di nethyl p rop¥
eoll eﬁtéYﬂsz |05m %ﬂy Cowbﬁ@sa% SelIGtﬂ‘iaflh il tydivggn, halogen, hydroxy, alkyl,
t
%k(%?(}gﬁl% aﬁ¥ (g%ﬁqoron%ﬂéd A tuﬁb{ (Betokhiynatiey) ek ARBSHoxy,
arylnmpmy hﬁaﬂm hlythhr d;alldy JanR80 Iai:‘keﬁﬁl aikjmg&ﬂ, Hydmxyatieglhathinoalkyl,

I d f t hyl ,
T S W R
ﬂkiﬁblylarrhh@ rc@lyé)kﬁlnoylclmbﬁﬁyl dakbdnalaﬁﬁ‘ﬂloe alkoBulié8MniRS, Iuk .

et hyl, hydrox , Br; and is selected from

heierarygn gfePPSarybélibéﬁ%an(d@g-@@)phamwPutlcaﬂﬁc—m@ptﬁ@le salt, isomer,

enantiomer, solvate, hydrate, polymorph or prodrug thereof.

86.  The composition of claim 85, wherein R, is selected from methyl, ethyl, hydroxyi,
or methoxy; Ry is selected from H, methyl, ethyl, methene; R is selected from H, methyl,
ethyl, methene; Ry is selected from methyl, ethyl, hydroxyl, or methoxy; Rg is selected
from straight or branched (C1-C6) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and 1-methyl-2ethylpropyl; R is selected
from methyl, ethyl, hydroxyl, Cl, Br; Ry is selected from methyl, ethyl, hydroxyl, Cl, Br;
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substitution selected fromnethyl, ethyl, n-propyl,
1-nmet hyl ethyl, n-butyl, 1- nethyl propyl,

wQ20entesrpropyl, 1,1 -dinmethyl ethyl, n-pentylPCT/CN2005/001489
2-nmet hyl butyl, 1,1- dinethyl propyl, 2,2
di met hyl propyl, 3-nethyl butyl, n-hexyl,
1-met hyl pentyl, 1,1- dinethylbutyl, 2,2-dinethyl butyl,
3- nethylpentyl 1, 2- dlnethylbutyl 1, 3-di met hyl and

1- et hy I-2et 0 't
&m@r@eﬁtefllﬁf@ lr%%r B%%B@an@ lgé ?Sbsgref:%g%lroe Igltg byl gty
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tine, ra ydrobeérberine NF oxi de
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P e I e S e S

pﬁkﬁﬁbgagﬂpﬁﬁyperlne azi de, and berberine betaine.9 1.
cofmposition for increasing LDLR stability in a

Wmﬂe%ﬁ@gélll®n bi SSHESS, W the belbBhhe/dottmlnd or berberine
conprising an LDLR stab|I|Z|ng anount. of a berberi ne ¢
mmuq@mxrddnmvb eobpeundeot Fermitla d isgelegted ot the §7oUB FpBITEE ©

Ol &0 ' u e
L
@i}ﬁbéﬂbéﬂnd ﬁﬂllyémbeﬂEemlm,l Ba:yhnodwﬁyéroéplrbeem; lteteabrydzpt er];@rp@e Ngoxide,

TSN LT e R
EY GRS By mélb@ﬂﬁ‘é"' 9 N‘Wﬂﬁi@ﬂlylc@kﬁﬁyﬂoyl Isdrbe@ig ,andil 24begmo berberine,

am no, trifluoroneth cycl oal kyl, (cycl oal kyl) al kyl,
bmkqnmyvﬂﬁaﬁﬁéﬁﬁynéigﬂma?yI aroyl, aralkyl, nitrile,

di al kyl am no, al kenyl, alkynyl hydroxyalk )

a8 noAIquﬂhqd fat fogteasing b&%tabﬂgyaq kma@ma}p@é p(p(ll, jtissue, organ or
CAD EX% t of

m%kvé%@@ ¥%$Slng agd)a(n%’ ﬁ gﬁt}%}% t0 L ar Xﬁll{ﬁy 41(1:)Ja e‘%@%rﬁy aﬁ}veh e(l)moun ofa

Btrbentlesustripomyd @fertzrina Math@bmmmemompgulptgf Hsemplar; ren

anal og or a phar maceytical |l y e

e rnEy- SO et SO Thamshie dsits P fiftren or

%Hﬁ& ered2- The conp03|t|on of claim9l, whereln R ]
ected frommethyl, ethyl, hydroxyl, or nethoxy;

R2 is selected fromH, nethyl, ethyl, nmethene; R3 is
selected fromH, netgyl,

;'! __\
R12 ——R3
7
—
\"\
R11 R10
Formula I,
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ethyl, methene; R4 is selected fromnethyl, ethyl,

hydr oxyl, or nethoxy; R is selected from straight or
whe@aotesdr (CL- C6) al kyl, includi ng substituti oPCT/CN2005/001489

sel ected fromnethyl, ethyl, n-propyl, 1-nethylethyl,

n-butyl, 1-nethyl propyl, 2-nethylpropyl, 1,1-

di net hyl et hyl, n-pentyl, 2-nethyl butyl,

1, 1-di met hyl propyl, 2,2 dinethyl propyl, 3-

TRHERRfh Ba s I R e RS U RSO Ry indndeppisisntiyy

ToReddivailt bryih by t(y]hbmahoﬁ Sl d¥eddfydm Bjlogen, halogen, h droxy, alkyl,
1- met hyl - 2et hyl,

B RO is selected fron1n2ﬁ%¥

v P, Aoy ety ydpali gt eAlBels s Sk Manoyioxy,
%Iry'?)ﬁlroyl h&fﬂ&gﬁ%ﬁle (Hmlkﬁ{lmmg' allleﬂgzl g§r|n Bfrﬁioir%{ gﬁ ﬁt@élkyl
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90. The method of claim 88, wherein the berberine compound or berberine related or
derivative compound of Formula I is selected from the group consisting of berberine
sulfate, berberine hydrochloride, berberine chloride, palmatine chloride, oxyberberine,
dihydroberberine, 8-cyanodihydroberberine, tetrahydroberberine N-oxide,
tetrahydroberberine, N-methyltetrahydroberberinium iodide, 6-protoberberine, 9-
ethoxycarbonyl berberine, 9-N,N-dimethylcarbamoyl berberine and 12-bromo berberine,

berberine azide, and berberine betaine.
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collectively, or in any conbination, selected from

hydr ogen, hal ogen, hydroxy, alkyl, al koxy, nitro,
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enantiomer, solvate, hydrate, polymorph or prodrug thereof.

92. The composition of claim 91, wherein R, is selected from methyl, ethyl, hydroxyl,
or methoxy; R, is selected from H, methyl, ethyl, methene; R; is selected from H, methyl,
ethyl, methene; R4 is selected from methyl, ethyl, hydroxyl, or methoxy; Ry is selected
from straight or branched (C1-C6) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-
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t etrahydr oberberine, N nethyltetrahydroberberinium

i odi de, 6-protoberberine, 9- ethoxycarbonyl berberine,
w@®20sMgrnet hyl car bamoyl ber beri ne and 12- br onBCT/CN2005/001489
ber beri ne, berberine azide, and berberine betaine. 97.
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hydroxyl, d, Br; and Ri3 is selected from straight

or branched (Cl1-C6) al kyl, including substitution
w@edoeoewsd’ from nmet hyl, ethyl, n-propyl, 1-nethpCECN105/001489

n-butyl, 1- nmethyl propyl, 2-nethylpropyl, 1,1

-di met hyl ethyl, n-pentyl, 2-nethylbutyl, 1,1-

di net hyl propyl, 2,2 dinethyl propyl, 3-nethyl butyl,

n- hexyl, 1-nethyl pentyl, 1,1- dinethylbutyl,

2, 2-di et hyl butyl, 3-nethyl pentyl, 1,2-dinethylbutyl,

1, 3-di nret hyl and 1-nmethyl -2et hyl propyl. 99. The net hod

of claim97, whereinkt-hg beg perine conmpound or
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I odi de, 6-protoberberine, et/hoxycar bonyl berberi ne,

9- N, N- di net hyl car banoyl berbéTT e and 12-brono

ber berine, berberine aZ and,/BeFberi ne bet ai ne. 100.

The nethod of claim 97, furtheﬁ conpri si ng

adm ni stering a second choléﬁteh@g | owering agent to

said subject. 101. The nethod of claim 100, wherein

the second chol esterol |owering agent is adm nistered

to said subject in a conbined fornmulation with said

ber berine. 102. The nethod of ?I i m 100, wherein the

second chol est erol Iomerlng aéen i s adm ni stered to

et B0y SRR A T B B G pRBE R A SePeRR Y
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dkeeaireragling, giiorgmstag sntloalsl dercloatuplnd clappdefignoyloxy,

t
260 5081 AL LSl DL PRI v
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e syn se nhlbltors e
SRR ER S FRLATR kPN DB PSS iy aae,
h:d’iﬁbe;&lcegt@hpsa%ﬂfeﬁhd: Sildgttialphb@iaSeutlRullga@epeble salt, isomer,
sequestraq ani on exchange resins, hornones,
?lmlu?m?r sqly . qpdesic. polyarrh werodyig Bet B12, vi tanin
, anti-oxidant vitamns, b blockers, angiotensin |

?%c eptisrmethad 9 cpipndfb Aihsrein Rl gpleeteth Epmreehyesthylniydroxyl, or

methoxy; R, is selected from H, methyl, ethyl, methene; R; is selected from H, methyl,

ethyl, methene; Ry is selected from methyl, ethyl, hydroxyl, or methoxy; Ry is selected
from straight or branched (C1-C6) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethyletﬁyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyl, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and 1-methyl-2ethylpropyl; Ry is selected
from methyl, ethyl, hydroxyl, CI, Br; Ry is selected from methyl, ethyl, hydroxyl, Cl, Br;
Ry is selected from methyl, ethyl, hydroxyl, CL, Br; Ry, is selected from methyl, ethyl,
hydroxyl, CI, Br; and Ry3 is selected from straight or branched (C1-C6) alkyl, including
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enzynme inhibitors, renin inhibitors, platelet

aggregation inhibitors, ion exchange resins, onega-3
wo@rdos/0295enf | uorex, or chol esterol - upt ake i nhi bP€DCE2005/001489

104. The nethod of claim100, wherein said cholestero

| owering effective amount conprises between about 20

nmg to about 1500 ng of said berberine conpound or

berberine related or derivative conmpound of Formula I
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enantiomer, solvate, hydrate, polymorph or prodrug thereof
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wherein each of Ry, Ry R3 R4 Rg, Rg Rig, Ry1, Ry and/or Ry3is, independently,
collectively, or in any combination, selected from hydrogen, halogen, hydroxy, alkyl,
alkoxy, nitro, amino, trifluoromethyl, cycloalkyl, (cycloalkyl)alkyl, alkanoyl, alkanoyloxy,
aryl, aroyl, aralkyl, nitrile, dialkylamino, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, haloalkyl, carboxyalkyl, alkoxyalkyl, carboxy,
alkanoylamino, carbamoyl, carbamyl, carbonylamino, alkylsulfonylamino, and
heterocyclo groupsa berberine analog or a pharmaceutically-acceptable salt, isomer,

enantiomer, solvate, hydrate, polymorph or prodrug thereof.

98. The method of claim 97, wherein R is selected from methyl, ethyl, hydroxyl, or
methoxy; R, is selected from H, methyl, ethyl, methene; Rj is selected from H, methyl,
ethyl, methene; Ry is selected from methyl, ethyl, hydroxyl, or methoxy; Rg is selected
from straight or branched (C1-C6) alkyl, including substitution selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2 dimethylpropyi, 3-
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl and 1-methyl-2ethylpropyl; Ry is selected
from methyl, ethyl, hydroxyl, Cl, Br; Ry is selected from methyl, ethyl, hydroxyl, Cl, Br;
R 1s selected from methyl, ethyl, hydroxyl, Cl, Br; R; is selected from methyl, ethyl,
hydroxyl, Cl, Br; and Ry3 is selected from straight or branched (C1-C6) alkyl, including
substitution selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-
dimethylpropyl, 2,2 dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1~
dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethy! and
I-methyl-2ethylpropyl.

99.  The method of claim 97, wherein the berberine compound or berberine related or
derivative compound of Formula I is selected from the group consisting of berberine
sulfate, berberine hydrochloride, berberine chloride, palmatine chloride, oxyberberine,
dihydroberberine, §-cyanodihydroberberine, tetrahydroberberine N-oxide,
tetrahydroberberine, N-methyltetrahydroberberinium iodide, 6-protoberberine, 9-
ethoxycarbonyl berberine, 9-N,N-dimethylcarbamoyl berberine and 12-bromo berberine,

berberine azide, and berberine betaine.
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100.  The method of claim 97, further comprising administering a second cholesterol

lowering agent to said subject.

101. The method of claim 100, wherein the second cholesterol lowering agent is

administered to said subject in a combined formulation with said berberine.

102.  The method of claim 100, wherein the second cholesterol lowering agent is
administered to said subject in a coordinate administration protocol, simultaneously with,

prior to, or after, administration of said berberine to the subject.

103.  The method of claim 100, wherein the second cholesterol lowering agent is
selected from plasma HDL-raising agents, cholesterol biosynthesis inhibitors, HMG-
CoA reductase inhibitors, HMG-CoA synthase inhibitors, squalene epoxidase inhibitors,
squalene synthetase inhibitors, acyl-coenzyme A cholesterol acyltransferase inhibitors,
niacinamide, cholesterol absorption inhibitors, bile acid sequestrants, anion exchange
resins, hormones, insulin, fibrates, vitamin B6, vitamin B12, vitamin B3, anti-oxidant
vitamins, 8 blockers, angiotensin II receptor (AT;) antagonists, angiotensin-converting
enzyme inhibitors, renin inhibitors, platelet aggregation inhibitors, ion exchange resins,

omega-3 oils, benfluorex, or cholesterol-uptake inhibitors.

104.  The method of claim 100, wherein said cholesterol lowering effective amount
comprises between about 20 mg to about 1500 mg of said berberine compound or

berberine related or derivative compound of Formula I per day.

105.  The method of claim 100, wherein said cholesterol lowering effective amount
comprises between about 25 mg to about 750 mg of said berberine compound or

berberine related or derivative compound of Formula I per day.

106.  The method of claim 100, wherein said cholesterol effective amount comprises

between about 50 mg to about 500 mg of said berberine compound or berberine related or

derivative compound of Formula I per day.

107.  The method of claim 100, wherein said cholesterol lowering effective amount of
said berberine compound or berberine related or derivative compound of Formula I is

administered one, two, three, or four times per day.
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108.  The method of claim 100, wherein the administration of said effective amount of
the berberine compound or berberine related or derivative compound of Formula I is

effective to decrease total cholesterol in said subject to about 200mg/dL.

109.  The method of claim 100, wherein the administration of said effective amount of
the berberine compound or berberine related or derivative compound of Formula I is

effective to decrease total cholestero] in said subject to about 175 mg/dL.
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