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HERBAL PHARMACEUTI CAL COVPOSI TI ONS FOR PROPHYLAXI S
AND/ OR TREATMENT OF CARDI OVASCULAR DI SEASES AND THE
wORIDGIEE 28 PREPARI NG THE SAME RELATED APPLI CATP@INGS2005/030040
[ 0001] The present invention is a Continuation-In-Part
(CP) application of U S. Patent Application Serial
No. 10/164,568 filed June 10, 2002, which clains
HERB AY, PHA RMAGE URIGAE GOMPOSITIONS FORPROPHIVILANTS AND/OR
TREATMENDPOR UARDKIIVALCOLARTDESEASES AND DHEMETHOD OF

applications are hpREPARINGTHE SAMR by reference.
FI ELD OF THE | NVENTI ON [ 0002] The present invention

relates to a pharmaceutical conposition which contains

extracts from theghqoTioh A tl%'Aﬂb'l\%(Rad'X
Scutellariae), th

SRR . T —
o TP O T A PR

oS SRR 1o AR R, S g BBk O

degeneratiqon, The present invention also relates to
app F#@Wﬂ&ﬁ@nﬁﬁo‘w’@&gﬁyﬁﬁ CEREC-usi ng t he her bal

phar maceuti cal conposition. BACKGROUND OF THE

I NVENTI ON [ 0003] Based on data fromthe Wrld Health

Organi zati on (WHO), cardi ovascul ar di seases contri bute

to a third of gl JHELDIOR PHEINVENHONJ are esti mat ed

to be the | eading cause of death in devel opin :
[0002)o uTibe presenbinveldibd rel@es Wiaphagwaskuticabi¢ompmsision avhechtdqptains

name for a group of disorders in the heart and bl ood
extra¢aSaeh the rostelf sohitellgria ORutdinSurellaring)etiie rlizory efsroptnGihinama

(hi ghbl ood pressure), coronary heart disease (heart
Copfdi§)pe Yoottkiz&he ofaakab eRad & RdzemaRhedlaay thereoi gftphisedg

vascul ar di sease, heart failure, rheumatic heart

(RadH GHRSR) frIMERNEMElt o eR0HilAiof @A&Er maintenance of normal vasodilation;
lowering blood pressure and maintenance of stable blood pressure, and protection of
endothelial cells in blood vessels from degeneration. The present invention also relates to the

methods of preparing and using the herbal pharmaceutical composition.

BACKGROUND OF THE INVENTION

{0003] Based on data from the World Health Organization (WHO), cardiovascular diseases
contribute to a third of global deaths in 1999 and are estimated to be the leading cause of
death in developing countries by 2010. Cardiovascular diseases are the name for a group of

disorders in the heart and blood vessels, including, but not limited to, hypertension (high
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and cardi onyopat hi es. [0004] Hypertension is by far

the nost preval ent cardi ovascul ar disease. It is
we@sioboeked that nore than a third of Ameri cansp@mes2045030040

or ol der have high bl ood pressure and, anong them

nore than 50% are aged 60 or ol der. Untreated

hypertension can |l ead to serious and |ifethreatening

blood PrazkurE 2 tdronsy heart disdabe @At attiek)) BrEBtoViS@llr dideaASteoke),
arterioscl er osi s, atherosclerosis, heart failure,

perlftﬂ‘lefjﬂ schih hidERe EHEQT BlilRAARESatid M@seﬁ% doRgérfi@al Rédrtidisease,
he United Stat'es Seventh Report of the Jornt National

A, NC VI1) on H gh Blood Pressure, current
and?ﬁ h’éﬁf%h %r hypertensi on includes diuretics, a-

[OO(HL ng})%rtc'ehsngn I?s §Ct1§1$ the ’n{o%t?#rg\ya'féﬁ {?&H&gﬁggﬁ%lsl%lg] (ﬁ%eéger St ias'g%g(&%ted that

ors angl ot e

u as . nonot _ c i nation. wever .. .
mor 3p Aghith ﬁdé%'@elacaamgfgﬁﬁef’ PPl pigl BBRoH s e b ARAFE trom,
t he di,sease These ents are alsq fre ent
more thap A4 B DI Sl AR TeBter SYPS008] chiEeddp STRS Ak B
nmechani sms for causi ng human hypertension i s the
threaigning PRIERISALITS, 2&aSTOkE) qomwé}?alé@ﬁé#smﬁﬁengscf%sw’ ayer
of epithelial cells that lines the cavities of the
athepseletosigfrean ffaitvne kidngy ilarecnd\plipdnesessel s. Its main
- role is to nodul ate both vascul ar tone and structure
[0005) pis dflicateslgin vizesUniicld fitases Sevently Repaurbefshe Jaintdyational Committee
medi ators. [0007] Wen activated by specific agonists
(ING Wah oadigic Blopt Phabiraeurendetinent fof hyertessiqr indudes diuretics, a-
nitric oxide ("NO'), a labile substance derived by

blockerd rﬂlbl'abl&‘?s deigfuf@dahmid blobkQy! g’fCE ReivR6Hs! éﬁdta‘x‘lgibﬁenﬁxh%ntagomsts
endot hel 1 al’ NO synt hase ("eNGs NOis a power f

The%gaégxgtg g% lgegt%g&h gﬂb&%ﬁﬁp}ﬁ) &eun?ééhﬁloﬂl ?ltoa}e%r most of these agents
ameg ! O{gz‘t & sryﬁngptcgrlnr’]% L&%%? lm’xlf{n QI% clhge%elgoh'ﬂgsﬁ %?éntéz%g gisé lﬁ%&ée’ntly

ensi on O

i mul.at.i on off etndot hel i um | eads to activation of a
accoW@f“(%x %‘eshdﬁsé 4t hway and consequent productl on of

[000[5¥, 5 lQ%g )é{fgﬁ g’f?aié ng %?I%E{] éé F%ﬁ)&g :p%fnan Hypertensu% is the dysfunction of

endothelium. Endothelium is the layer of eplthelial cells that lines the cavities of the heart
and of th¢ blood and lymph vessels. Its main role is to modﬁlate both vascular tone and
structure by producing vasodilator and vasoconstrictor mediators.

[0007] When activated by specific agonists such as acetylcholine, endothelial cells produce
niﬁic oxide (*NO”), a labile substance derived by L-arginine degradation through the activity
of the endothelial NO synthase (“eNOS™). NO is a powerful relaxing agent which also

inhibits platelet aggregation and smooth muscle cell proliferation.
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H, or free radicals (such as superoxide anions).
Dysfuncti onal endotheliumcan al so cause vascul ar
walzovegs284 N particul ar, atherosclerosis. [ 0009%CTVuE085/030040

are two isoforns of cycl ooxygenase, cyclooxygenase 1

and 2 (COX-1 and COX-2), also referred to as

prostagl andi n endoperoxi de synthase 1 and 2, which are
[0008]eY Usae pamidlogital ddAJiEONY Siichiad Rystteadi GCoY agtip| szonist-thduced

prost agl andi ns, thronboxanes and ot her eicosanoids. It

stimuil iR fleRYRELIRAEadsadtivaich (Feydlobdiendde Pﬁtﬁﬁvﬁi‘ hnd consequent

physi ol ogi ¢ functions due to sftriking ditferences in

prodbdtdh lof E&c?&%gg&)é%{@&%cﬁgtt BArs” FOMHRE 12Bmb& e 1A, 10f pRstaglandin

-constitutive enz I's present at a times In

H,, ofr: )}-f%% pa%gc%lsgghl%h iasc’ s%%?&?cﬁsahghg ﬁgrrsﬁ&&?(%ng{]%‘agg{eh&ﬂ chI also cause

protective prostagl andi’ns i mpor
r]o ost at.i C?,\I'ulﬂ(:ti gns 1suc:h as maintaining the
vaseylar damage. n Byl ARepqITosiyic osa, nedi ati ng nor nal

| atel et function, and reqgul ating,renal bl oo I n

10008 ersfre ripsoBns OB NeMSR SRS e OB e bty (D1 e

cycl ooxygenase that |eads to the productiop_ of .
COpr)oﬁlﬁﬁ T O ASPrastagiandin ehfapsredy i heschp 2, Meheae keh
'S g;ghly restricted under basal conditions, it is
enzygesipethe eanveryion of paghifdenieeridiiornragiaglandingtheambexanesgad other

i nvol venment of COX-2 and the el evated production of
eicospraids. dbyisdelieved thet €036t aed GO havedifferen phesiglogie functions due

di seases and di sorders, such as brain ischem a and
to strdamg-differences imthkir tiasue dkpresssmsand meputhtionr €OXs! isa eomsstithtive

el evated levels of NOis present. [0010] NO nodul ates
enzyinb ¢hadistprasemtyat ol tifieXinhabetlypad is esgpasiel fornthe pfddactimatadr y

and aut oi nmune-nedi ated ti ssue destruction. The effect
cytorbtediive@rostaghindins smptamat fbe penestitic filmonsemehas afaifithing the

activate COX-2. In contrast, |arge anounts of NO
integRfyOstWEeghshit nniRds nfeliRfhE horfaDyla@Rt Ainblidiaafd feguEig denal

can inhibit the induction of COX-2 and suppress the
blood A6WBEH R, EEXK-2is TREADO indubDle foBR i dycldIPzdnase that leads to

expressed in the nyocardium after nyocardi a

. i ' . . ¢ el . . )
thg ptcﬁgai;%‘h cﬂg ?fblﬂanlmi?tl&g lﬁggstt dins! SHildTcOX MR Fﬁ\%\gll)rlywh'lgcfﬂy

e and th ayer of the hear
restriced B Baddl cocﬁa{tghé,% is dramatically up-regulated during inflammation. The

involvement of COX-2 and the elevated production of prostaglandins are associated with a
variety of diseases and disorders, such as brain ischemia and cancers, as‘well as diseases and
disorders in which elevated levels of NO is present.

[0010] NO modulates the activity of COX-2 and participates in inflammatory and
autoimmune-mediated tissue destruction. The effect of NO on COX-2 is dose-dependent.

Low levels of NO activate COX-2. In contrast, large amounts of NO produced by inducible
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nmuscl e. Upregul ati on or overexpression of iNOSis
associated with mld inflammatory cell infiltrate,
w@eandivaess | br osi s, hypertrophy, and dil at at i onPCTZESHDEE30040

hypertrophy is a significant risk factor for the

devel opment of congestive heart failure (CHF).

Overexpression of i NOS results in overproduction of
nitridoXide ayrihdie (NOSArcdh ahitipthd thacétioadf @OX-Lhld suppfeéthe CHF

is a formof heart disease in which weakened heart

formlat B bf COXeXinstaBolted h concom tant edema. CHF has many
- different causes, including narrow ng of the arteries

[OOIBFpQILIWSrIQe%Jr&QQ ih Phelddfoc AR k fgeinyagyoearaﬁplmfoxa (MARAuld in heart

rior heart” attac cardial 1 nfarction)

M Bl R AR 5 e
B NN aom%@fvm&ﬁfﬂ%%m
o e SRR 3 oG CBSE R T By  Plrcn
AL ST RN T T R e

f

in the elderly. The total US, healthcare expendi ture
resulningpiFraredug ey o NQ.ecapsing mydraghigl dypfangtion agbGHE. [ 0013]

Atrial fibrillation (AF) is atrial arrhythnia
[0012ha AR israi fomejofheart disease imwhighivealenedhrartfunation §xists Wite

atrial nyocardium causing a totally irregular, often
concoayiiant ademer CHI has many differsht eangespiaelufiog namewing of the arteries

. structural changes in the atria that are pronoted by

supplyifig Blonditd the heddr mesciel (varoparp hedrndi§e@h¥P) prios heartattakle (mypdcardial

system c i nflammtion which predicts cardi ovascul ar
infarRi @) irSsudtiig if t¢ad Kesue turgodsiongh ardogaeddao od infdrferdCiith absil

i nduces adhesi on nol ecul e expressi on by endot hel i al
elec®&atdad RAtibh, MBh bRod pResuas er. ICHF ibedoftisinest seridus N

western nedicine for years, researchers turn to

cardidvagiulat RedseAT0®SLaduRs. POter 'l&ﬂllllfdnr}ﬁ 10 haVEECHE ahd e Sndidence

vari ous di seases. Chi nese her bal i ci ne has exi sted

is or?tﬁg rib& efhe‘*lﬁ&dér@é of thRafideRG oY 86idPith 1§i 'in%?e%§1§§ whtBlthe aging of the
ousands of years. [0015] For exanple,

poputaibn'Mas n@cﬁ fg){]{ﬂg st AEndocatlt PRI ABRIRRN in the elderly

ecocti1 on

" The total U.S. healthcare expenditure on CHF is over five billion dollars per year.

[0013} Atrial fibrillation (AF) is atrial arthythmia charapterized by rapid randomized
contractions of the atrial myocardium, causing a totally irregular, often rapid ventricular rate.
AF may persist due to structural changes in the atria that are promoted by inflammation. C-
reactive protein (CRP) is a marker of systemic inflammation which predicts cardiovascular
events and stroke, a common sequela of AF. CRP also induces adhesion molecule

expression by endothelial cells.
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first described in Chin-Kuei-Yao-Lueh (translated into
English as "the Prescriptions Fromthe Gol den

wEhasban8d for "purging fire and cl earing the pdT/E82005/030040
torsos” and wherefore it is indicated for insufficient
cardiac "Chi," hematenesis, and epistaxis. The
decoction is nmade of equal anobunts of the root of

[0013F Utughil B %aﬂa&gﬁﬁlsl B%e§ﬁh'ﬁt@<l fo‘? il W&tern iR BiciRif: soxfesearchers turn

coptis (Rhizoma Coptid |s and the root an hi zome of
o B ARt e TR B SRS o

med{rc?x}tg g? ggstg(g %lb eh ﬁ&tf%)f' #%atng cangsal sez%@s %)ﬁ'kh %:]atnﬁpof years.

St nes gastric o

oS 5B, SEF bR R g O s
o S BT O P 0350581 S5 WS e

5,443,839 discloses a conposition havin
Gold&n@hamhrq"hf?ﬁﬁmglyg figgand gloaang the theee tores andivhgrefereitis ¢ v

conpri si inter alia, an extract of Scutellaria.
indicatedifer insutfijentsatcisstChn' RATRLeTRdsts, eshAPISANES, deidgeoction is made

effective in treating cardi ovascul ar di sease and
of eduglanauatrsifdire ropOEFEPYtellaria (R Seutellpiae)s R ThizQmy of coptis

di scl oses a nethod of preparing an extract from
(RhizbntgCdyeidispfahil dieradteind viizahe ofshywirte (Radixret Rhizoma Rhei). The

anti-inflammati on and anti-pl atel et aggregation. There
decotor Igasiartikes &istecind ththta dohendnee.b@he deeogtianiit incemdedsfor patients

effective in treating cardi ovascul ar di sease and
withRyRekE &) Slushup, QLS khddider stiitiiess) igadiic obstradiedRPression,

di scl oses a conposition and method for treating

consfipdtiot] MdFbitefPpelid. IHdFever) eleWdbagion Y RhirSAGERBd Bynot suitable
pronoting systemnic vascul ar relaxation anddilation.

for pyf@lts‘:@ﬁlp ShftbRSof ﬁo@né@tli!ée@ingcﬁnm&' 8hdnfR #8 minute-weak pulses.
L-argi ni ne, ginseng, and Zi zyphi fructus in an orally

[001@(/ LR IpaRh ¥ aSder}Bf;td?srcﬁ)ges 2o ;J' fi6n ﬁm At 1hﬁ£}nf9@lro¥y$ anti-

nerglstlca 1y t0 synthesize and her eby pronot €

aller%)é 1n§§‘c%?it? oxﬁ?ﬁsﬁ%“t&qah%n%l tgétxla@ttdf %Qutel-ﬁ}ﬁ There i 1]°> no

ntain critica
indlcagon the composmon is (%)SC{IVC Al ing cha%m\?a%aﬁgrtdxsease and

hypertension.

[0017] U.S. Patent No. 6,274,177 discloses a method of preparing an extract from Zingiber
officinale, which is potent in anti-inflammation and anti-platelet aggregation. There is no
indication that the herbal composition is effective in treating cardiovascular disease and

hypertension.
[0018] U.S. Patent No. 6,340,480 discloses a composition and method for treating

circulatory conditions including hypertension by promoting systemic vascular relaxation and
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t hensel ves produce it, thereby pronoting systemc
vascul ar relaxation and dilation in order to reduce
wapentessi on. However, it is not clear whet herC1/ti£2005/030040
herbal conposition is effective in treating
cardi ovascul ar di sease. [0019] In the parent
application, U S Patent Application Serial No. 10/1
dnan@{} BSconitbsiRh el natar ERbRtibE et L GFYRRS iols&iy, i Zizyphi

descri be whi ch contains an extract of the root o

ﬁuch%cxﬁtaﬁloka?l@' ot od%ﬁy %dmfnithééd ﬁﬁhaﬁle ccﬁ‘ﬁblﬁiﬁtoﬁ %ks%fynérgﬁtxcally to

hi zonme Rhi zoma Coptl an extract
oy R A MRy o
constefa?rwam a@%ﬁtﬁ%a(cﬁisﬁé%rs?fﬁﬁﬁvel 8"“&@3&%@' dsendl

treat ment of .cardi,ov

them gl Eéﬁttﬁsrﬁbx BOROBEE Rt HeESy aeed mnd ATE R E aider

by patients in all a es and condi tions

to reduise Bmﬁ"ﬁﬁm?fh Howeer. Tt oter ?rﬁéﬁ Bl s rpeasdas cffective
[0020] In this CIP application, a slightly different

in tregiéngreardipyassHercissesecal conposition is described |
wherein the powder of the root of ginseng 8

[0019}i ninetheyparery applisiatiend). i Ratﬁnaﬁpnl)@@h@b’faerra} Hml Hé4,r56&>tandiﬁrbal
gi nseng. The herbal pharmaceutical conposition of the

pharrpacestical compasitionondesoribedniviyichl eontaing anaxrsctsif phel raot of scutellaria
effects in both prophylaxis and treatnent of

(RadtxcdieBardce)) insaxtrdit ©F e ebizomel bf @iptin(Madomai Gaprigishen iextract of the
function on inproving vasodil ati on and/ or nalnta|n|ng

root/thiyofil of vibarh (Ratlix@nRhizswels Rhead), and the powdsr©f thenroatrof ginseng
endothelial cells in the blood vessels, particularly

(RadRYGiRsRY Lo A €ricdR gBREMARLAIR Pahaceﬁgmw@adfalﬁ) This herbal
cel | s. SUWARY OF THE I NVENTI ON [ 0021] The present

phanhﬁb‘égmal mpsRbndesRAveRT pr AXRCRM tieG@lent of cardiovascular
conmposi tion which conprises extracts of Radi x

dlsea%.%uﬁ% t@hpRfidn'if Qltsg Hcﬁn t%‘ik':taﬁh ltlﬁfs lc8l be {RRA 59 Bﬁn&%‘% lafliages and

hi'zone of cop di x et Rhizoma

phys{cgloc%}lél{1§§llsz \i}ﬁﬁ\dﬁfg tﬁ@ﬁp&r El)e’e ghdiad H%l@aﬁ%ﬁ eng ( root of

el'n 't he éxtr s are produced

} [0026]n dfn\ﬂ'ug l(t"ﬁ’ ypll%xﬁgnagtsfxél-glytdhf?ergrﬁ%grbglf ph%ﬁ“ﬁc%{nlu% }:(ﬁnposmon is

described, wherein the powder of the root of ginseng (Radix Ginseng) is replaced with an
extract from the root of ginseng. The herbal pharmaceutical composition of the present
invention not only demonstrates similar effects in both prophylaxis and treatment of
cardiovascular diseases, but also exhibits superior function on improving vasodilation and/or
maintaining normal vasodilation; and protective function on endothelial cells in the blood

vessels, j)anicularly by preventing degeneration of endothelial cells.
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the rhizoma of coptis, the root/rhizome of rhubarb,

and the root of ginseng by a solvent which is at | east
woneceshect ed fromthe group consisting of watsrT/esa05/030040

al cohol . [0022] The root of Scutellaria, the rhizone

of coptis, the root and rhizone of rhubarb, and the

root of ginseng of the pharnmaceutical conposition of

the present i nvSUMMARY @FIHEBIN¥ENTIONati o of about

1-2 : 1-2 : 1-2 : 1-2, preferably at about 1 : 1 : 2 :
[oozﬁ fﬁ@%@k@lbhﬁ&endo'ﬁ%rd\@d& af herBglpheimareltitabddehpobition Whichne

coptis are extracted by water at about 98 50C, the

comﬂrggg %xtfa@ﬂs %ﬁ ﬁFdz fS'cJth?@E ?robﬁof%@ﬁtél?&fa? @h%m@gﬂi{bhdﬁ Hizome of

al co at about 70 + 50C, and the r

°°pt1§igou?ﬁ‘%%%%'z%{*{s%%?%ﬁém%?? s BB e SASA oo
gins%xggrwriﬁ%?rbufha G4 zfcysoag? gr(sglgttécls? egy @dl\é&fall&%?ﬁ%&nﬁlg'rtﬂ]ﬁvr%mcifggutellana

nd copden ion., This ct of
the riioIP PERRS s o e cf FRED) FRine bl oh S zon
_Each of the cog(g nsed aste then i furtge[f ﬁlrled into
which itygagiepe Selge Q’é‘dh‘b RERPUISISER PlorpiFn ape 2
har maceuti cal | y acceptabl e carrier can be a
[0023je Sheroohel scaiiite theirbiorat efroptis: theciopy fw&tr@zms °g¢‘§}PﬂB and
of the condensed paste. The condensed powders of each
the roat@if gingeng| of ither hermeaceutical qommosifipn atithe prspeNt Hygniignpre at a weight
granul ated to form granul es, which can be capsul at ed.
ratioo@ @A} 1-hd -phh2r ek profasaily m’vp@tsh 1} oh: bf Prefezaby, derqet of
i nvention has the effects of inproving vasodilation
scutellad4 ad thethizemeofivopticedre wetsotdid by twatan at aboat HyBC;;the root/
| owering and/ or mai ntaining stable blood pressure, and

thiz e mitalitfis e R@actiad3tBeut Bbs &RYllakcohdl 40 bBsud 79 @53€| &nd the root of
rondegeneration. Vasodilation refers to dilation of a

gmsvﬁia?ea%fs%sﬁﬁio%“ﬂ‘ ihf?‘ é\lgihé’?%‘ Bphl:2 %ﬁséfad'[ 052]
T
(0028 5 r%?vé”{sﬁéﬂﬁ@%?a@gﬁﬁ%ﬁkaﬂ BB Ao IR e

present invention, h |ncI the f )
iRl REpeEPER B PG eT SUREA SR rERIT C@Bﬁ%‘% ot Bactof
the rhizome of coptis, the root/rhlzonF .
the individual herb to be turned into a condensed paste. Each of the condensed paste then is

further dried into individual condensed powders. Optionally, a pharmaceutically acceptable
carrier can be added before the condensation step to facilitate the drying of the condensed
paste. The condensed powders of each individual herbs are further mixed, combined and
granulated to form granules, which can be capsulated.

[0024] The pﬁarmaceutical composition of the present invention has the effects of
improving vasodilation and/or maintain normal vasodilation in a mammal; lowering and/or

maintaining stable blood pressure, and protectihg the endothelial cells in blood vessels from
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rhubarb, and the root of ginseng with the sol vent
(which consists of water or ethyl alcohol, or a
WOonoosnzes4 hereof) to separately form an extraceCDiS008030040
of Scutellaria, an extract of rhizome of coptis, an
extract of root/rhizome of rhubarb, and an extract of
root of ginseng; (2) separately filtering and
degeneRonN SV a@dRah rofersitb dilativdiof b desat], @ptdidlbt difationof drerioles
root of Scutellaria, the rhizone of coptis, the
lead{r@Qb ArfchiagdNBloddf fldwieRAgam: of avebdee root of ginseng to
form separate herbal paste for the root of
utyel. L al.ba [ et t L -gane
;ooz§f rxﬁ\h gé;sff{ I%Jﬁgﬁo ﬂhﬁ&?omes%%m fof %a%m@ thé hérB4

the root of ginseng; separately

phagwég%?:ﬁ%ﬁgﬁ g?ﬁ {Jﬁ}exé ?%?Jn?h%eﬁl;nﬁg\gig?ll? g‘,%h‘t%ﬁ;e @k fSininRbps: (1)

I zone O

o hj f E qins .
T R N e T

S ot B DB en 5 e A Mo,
a mi%{’;’ﬁ% {J}%eg Ré;ee%geﬁf?ﬂng%%%t {38{9{){ &%Céﬁg&qﬂg%‘l extract of rhizome of

root/rhizome of rhubarb, and said concentrated powders
copté; ampiEetRf 1)/ thispme ahrhabarbaand 8B RMEACt of et Af@insspg (@hyeparately
ranul ati ng said herbal powder mxture to form
filteyngmand condesiing gach ofdhaiaflivisival extree drom ke reas pheraitellarip the
Optionally, a pharmaceutically acceptabl e excipient or
rhizome pf eaptis,dhe toet/hikdor of chubabhansk the teet piginseng traform senssate
paste before the drying process. The granul es of the
herbphpastedforthe rad bf soteflarsd, theohizomn obevptindbepwat/tizeme ¢fotaLb, and
Finally, the present invention provides nethods for
the fobPsfpinsegg; \(3wephrhtalyi doying eathof theaeperate herbg paste fe the root of
vasodi lation in a manmmal, such as a human; for
scut1pRY the ehigdil Ol capiid) tii rodvIHiz6/a bl dubdrbomhdphesstiofpinsengto
mammal , such as a human; and for protecting the
fornPESIRbARddHowaBYs |08 cddh JPkIRGHoE SR Rrih [ tRETHABR APt the

in a manmal, such as a human, by admnistering to the

root/TRIBRE oPfhubirb el itheeroaBibitset; (4)BixiH@reRed of the concentrated
phar maceuti cal conposition of the present invention.

powﬁgr‘g £O8hPRt BNRL e GRikok® Hp&)?.{ﬁ, IaAd tHeSo it/ 1REz6Mm8 BF phubarb,
adm nistered to the mammal oral l'y.

and said concentrated powders of ginseng to form an herbal powder mixture; and (5)
granulating said herbal powder mixture to form granules of said herbal pharmaceutical
composition. Optionally, a pharmaceutically accepfable excipient or carrier can be added to
each of the individual herbal paste before the drying process. The granules of the
pharmaceutical composition can be encapsulated.

[0026] Finally, the present invention provides methods for improving vasodilation and/or

maintaining normal vasodilation in a mammal, such as a human; for lowering and/or
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BRI EF DESCRI PTI ON OF DRAW NGS [ 0027] Figure 1 shows a
flow chart of the manufacturing process for producing
w0 bephassmaceut i cal conposition of the presentPCT/US2005/030040

invention. QC. Quality control. There were four sanple
collection points in the QC process, which were (a)
the herbal ingredient stage (which contained raw

mairi@hidg isabR)bloddpressire it mgmaiah stichns @ hainageand br pebtecting the
cont ai ned concentrated powder of each herb); (c) the

endoHRINat del1B insk186k Ws QM Fdm Fb@eralidh) i dmeMfialisi@ChsH hegfin, by
granules); and (d) the finished drug product stage

adm wr\ﬁ;g 16 ARUAANRA ah 3RSV hmob A2 efapﬁﬁm%a&gme&ﬁposmon

sodilation in response to acetylcholine in

oo BT T Bl SRl MR B e

toth O all n(flll cates that the vasodil ation of the
ngin? roup was statistically different (p < 0.05,

t wo- factor ANOVA) fromthat of the SHR-25W contr ol
group. [0029] Figure 3 corrpar es the vasodilation in
response to agetylchol it 0l d,. SHR rats:
control ( ) aB& IS TEAN IS 1 group was
vided with the harnaceutlcal conposition of  the
10025} oiswe | el APOGAS) MAlErRe poRER RPTRHEInG the
vasodi |l ation in response to acetyl choline of
pharmaceptief comgosTiqm qféhesprqu:ghmyg]tlop C‘aeraQBQ@gtr?l@There were four
groups. The SB211 group was provided wth the
samppb eolfestienpaintain e RSoprpedstwhith were (3) thesherhal ingredient stage (which
i nvention.[0031] Figure 5 conpares the vasodilation in
contaiesamgraterial i) tHeaimeg substandfe stage (wiEikh einthigidRoneantrated powder
control () and SB221 (O groups. The SB21 1 group was
of eqah herbdtec) the sdmitfivéshpl arodaciatage (whiclc ampiisddtriced gfantles); and (d)
present invention. * indicates that there was a
the fhlished Shigpadduyt Saggiivhich acitaitled éaprdte)ce i n vasodi |l ati on
bet ween the SB221 group and the control group (p <

(0028} O¥Fi dguié/@ccfrﬁva&@rthmananoﬁ @0R&onkd 1@ 4t@ylGhdlpemayafoul Bges of
vasodi |l ation in response to acetyl chol i ne of

SHRZatsV§8 K120 control (@); SHR-15W control (CJ) SHR-18W control (A) and SHR-

25W control (O). * indicates that the vasodilation of the specified group was statistically
different (p < 0.05, two-factor ANQVA) from that of the SHR-25W control group.
[0029] Figure 3 compares the vasodilation in response to acetylcholine of 12-week-old
SHR rats: control () and SB221 (<) groups. The SB211 group was provided with the
pharmaceutical composition of the present invention.

[0030] Figure 4 compares the vasodilation in response to acetylcholine of 15-week-old
SHR rats: control (ll) and SB221 (<) groups. The SB211 group was provided with the

pharmaceutical composition of the present invention.
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SHR rats: control ( ) and SB221 (O groups. The SB21 1
group was provided with the pharmaceutical conposition
w®@Roobhm2ps esent i nvention. * indicates that thBCBEUSESS/@E0040

statistically significant difference in vasodilation
bet ween the SB221 group and the control group (p <
0.05 , two-factor ANOVA). [0033] Figure 7 conpares the

| [003YPS ‘F?Qdfr@S E@Rpdrél thESReM B fh rééRhid t6 REdty161R1inB of #8-wWeelsold
ages

of WKY rats: \KY-12Wcontrol (); Y- 15W cont r ol
Rl oo Bl P T T SRR B i it e

phaiEsRp b Bhb i s e RterBhy B WP LIRS R pftical

. El 8 h di | at,l |

st A L P * SR sl LEEH? Pgﬁj SR
SB22 O . The SB21 1 [ i

0.05 o-rar RENEAT ot “composi ti on of Tthe present

.~ invention. * indjcates that there was ﬁ statii %call%
[0033] g FigoreGremearesiths eatedlatinn {nresnonsetp iaeHylsRaline of 2o igek-old
. SB221 group and the control grou Sp < 0.05, .
SHR; s ¢ansrob aqd\3B221 (90 35uPFi ﬁm‘%ﬁd EERHPIYas Previded with the
vasodi |l ation in response to- acetyl choline of L
phartiBcentied-comgosifon efthepressoninyettion. ¥ ingdigatespipp thepaoyas a statistically
groups. The SB21 1 group was provided with the

~ significantrifference dmbasoditgtios betiveen the SBA21 growp emd the control group (p <

i nvention.[0036] Figure 10 conpares the vasodil ation
0.05] two-RastpPABOVA). acet yl chol i ne of 18-week-old VKY rats:
control () and SB221 (O groups. The SB21 1 group was
[003B] OVigies7 vbrhpurédiRe pdvadilmion it ieghsconpegicholine imkaridue ages of
present invention. [0037] Figure 11 conpares the

WK Y 28 WK-1 DW dohitr616 ) OWKEY -1 SWaseiryll (CI)PWKIE-18W control (A) and
25-week-old WY rats: control ( ) and SB221 (O

WK L340 Sontil O B2 hdfeads H4PhYSSsoRN M6n e theWpbdifidd'@oup was
pharmaceutical conposition of the present invention.

statistically different (p < 0.05, two-factor ANOVA) from that of the WKY-25W control

group.

[0034) Figure 8 compares the vasodilation in response to acetylcholine of 12-week-old

WKY rats: control (l) and SB221 ({) groups. The SB211 group was provided with the

pharmaceutical composition of the present invention. * indicates that there was a statistically

significant difference in vasodilation between the SB221 group and the control group (p <

0.05, two-factor ANOVA).

[0035] figure 9 compares the vasodilation in response to acetylcholine of 15-week-old

WKY rats: control (ll) and SB221 (<) groups. The SB211 groﬁp was provided with the

pharmaceutical composition of the present invention.

10
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[0038] Figure 12 shows the results of the cytotoxicity
study of SB221 in the human unbilical vein endotheli al
weslobm2@$4UVEC) based on the | actate dehydr ogenssBU$20044)30040
activity (expressed as % of cell lysate) (n=3) found
in the cell nmedium The results of LDH activity were
conpared to the basal LDH value (where the cells were

[0039{ Onguw fdw al%@%l?elx) Gt rBspofitd to ay@&&l&%?l@“feg@m

wer e c 'l ected and honogéni zed) he whol e cel
WKJ{%fact?tc%ntY@t u %H('i ﬁgf{ ﬁg El%ﬁésg : oie ST rl]\égéc)tlﬁgﬂ ??ov'icﬁﬁ%{hsthe
nce tween t he basal group and

PharPﬁ%e“E&?iﬁ&ma?% 6@% ?Nsseﬁ* i eI
003 < Bapres oc%?r#'@yelﬁt %U?{i%lng'?ssppﬁ%otgtgéﬁcf&?waa T
WKvvith_i n 3%djfference éromt gllt of the basal ggg thtﬁ
Y et gonteeli () and SBEE h(<0 heroBess aihe B b exna Ve prayydisd ith the
group was significantly different that of the whole

phargiagqutiea sampositigoddhe Frspnt @vamioBhows the results of the
cytotoxicity study of SB221 in human unbilical vein

- [0038hd bigued §2aghowe HegeguleivErby citatoxieity stuly vf B221aindhe yman

salt colorinmetric assay (n=7) of the cell medi um
umbilivhll veot edotheliahcelhea(HEB2RQ) hasahanctic tasiatesdeapdiogénasa@M)alctivity
cells (i.e., cells without SB221 treatnent) which gave
(exptebedlan%adf oeHllysete) Ret3qfaund inythe selivmsedion The desolis oftisSDHgctivity
one-factor ANOVA). The results show that there was no
wereSdoaipatetite thelbdsat LOM ¥dlea(wherdi thé eslle waee frotvnedthotf8B221) and
control and the SB221 groups.[0040] Figure 14 shows

wholeftll i¥sdte twhérauralils verehenédted angthemdpditzed). THewkdlOsll lysate
section of the thoracic aortic tissue in the SHR

was FepRisEftéd i{SaltO%% ]LE%{ vaiue: TRV G ofdhis st shothdt thé was no
control, (O R-1 8Wcontrol, and ( SHR- 25W

smtlﬁfaglt cﬁﬁéren&% };UPﬁaéﬁvYﬁ/ g&'w)éeﬂjihé tbﬁéap $o8f andihB 8802 £ kP (between

ycoprotein of mass” 130-140 kD found on | eukocytes

o S e RGOS i e e
the [ﬁfllg lrac jvi F'og WSR2 é%g:% i@%ra ?/‘%gi?%féfgrgc% rfro?rp{hlaf:cﬁfl the basal group.

gedy peé usimng
The LDH activity in both the basal group and the SB221 group was significantly different

that of the whole cell lysate.

[0039] Figure 13 shows the results of the cytotoxicity stﬁdy of SB221 in human umbilical
vein endothelial cells (HUVEC) based on MTT tetrazolium salt colorimetric assay (n=7) of
the cell medium collected from the SB221 treated cells and the control ceils (ie., cells
without SB221 treatment) which gave the basal value. Data analysis was carried out using
one-factor ANOVA). The results show that there was no statistically significant difference

between the control and the SB221 groups.
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1: 300 concentration. Arrows depict the endothelial
cells, which conpose of a |layer of cells that |ines

W0 bhwe/ozes4 i es of the blood vessels. The endot hetT/U$2005/030040
(the layer of the endothelial cells) shown in (C) and
(D) contains uneven and partially peeled off surfaces,
exposi ng sone of the nesothelial |ayer. [0041] Fi gure

[004bP THaws 14 HRwWsHR AD3 NheidhitceRdietal stlinisd 6f the Br@sedectidheof

cross section of the thoracic aortic tissue in the SHR

oo EHRITE P R TR0 RS o

o B AT 0 et 8 e
B
oS O BB I B 4 B B

' treatrrent (see D) .of Figure .
musalﬁ &5 a&aesp%?rf agF‘i‘ eﬁ ‘@83 ‘)@eefm*c W?faicgzgé “1%@13? antibody at
igure 16 shows the 1 i munohi st o m cal staini g
! 30@f¢°t1¢¢étféti%ls ArEqstdepit %\f: crdogheliplsels, .V@@kﬁompesq ofadazeriof cells
the WKY control rats: (A WKY-12Wcontrol, (B) WVKY-15W
that §iner the pavitiespf theplopdwesselst Tbe endaﬁ)ehm)(ﬂlwwcrz e gfitothsial
Fi gures were taken at 400X under optical m croscope
cellg)shovep 1B108) ance(iiY) icbuselips nmeven gplpactinlly daeled ot surfacas,reyprsing some
depi ct theendothelial cells. The endothelial cells of
of tHehnesWk¥iad dayer.ol rats denonstrate snooth and even
surfaces. [0043] Figure 17 shows the CD31
[0041)MPi@b¢ $3 sohethe@D3 Sinahmiohiytosherhiog staimisgoftae t:rosmseoﬁon of
the thoracic aortic tissue in the WKY rats treated
the thbiabic 2623 tissueAn thAISYIRL AW tfiizd Wwith(SB)22VWY) BHR-EBW2SB22( 3)B)
VKY- 18W SB221, and (D) WKY-25W SB221. Figures were

- SHR-2K@TBBT2 1 AQ) SHRAEW SBRDI Gall (D) SHROGWPSBLSI. IYg&@BBwére taken at

anti body at 1:300 concentrati on. Arrows depict the

4005? rﬂxﬁ@ér%@lléaﬁ‘ km&‘@&cloﬁe ushid €p3i &R%B@ﬁtl -390t ddnsdR&ddor t Aows depict
har maceuti cal conposition of

the endothelxal cells. The endothelial cells in all age groups, after the treatment of SB221,
contain smooth and even surfaces, contrary to the endothelial cells of the 18 weeks and 25
weeks rats without SB221 treatment (see (C) and (D) of Figﬁre 14), which had uneven and
partially peeled off surfaces.

[0042] Figure 16 shows the CD31 immunohistochemical staining of the cross section of
the thoracic aortic tissue in the WKY control rats: (A) WKY-IZW control, (B) WKY-15W
control, (C) WKY-18W control, and (D) WKY-25W control. Figures were taken at 400X

under optical microscope using CD31 antibody at 1:300 concentration. Arrows depict the

12.
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the present invention), the endothelial cells in the
VKY rats denonstrate snooth and even surfaces.
W®RDALERY DESCRI PTI ON OF THE | NVENTI ON [ 0044] A¢EUS2005/030040
present invention provides a novel herba
pharmaceuti cal conposition for preventing and treating
cardi ovascul ar di seases, which are suitable for
endofflibEdells. The éhdotlﬂ’ﬂiﬁlsceﬂﬁdf tHeWIOV Somfty sdteddmarenate kinosth and
including elderly and debilitated. [0045] Recent
even3ELSS in the scientific and medi cal understanding
of the cardiovascul ar di seases provi de nore know edge

[004§E. Fg%{é’\lg/ QIIO.VVQ D infhdRhiRlchdhicald of thé ErbbsSsection of

amTat Ion reactions and Creacti ve

oo BRSBTS ey .o
WK BRG] gﬁ@%—w@;zmxﬁ% Sk aeeh, i e
Tl SV a.qgn e
somoanbigs NG st A pon

xygen free radicals, e the main cause for

the mwemtlh%qmﬂan), awx@mwnabwlls D}/%‘F WY irggh demensate serrhand syen

then be one of the main nmechani sns causi ng vascul ar
surfagasrage whi ch canfurther lead to nore severe

cardi ovascul ar di seases. As inhibition of

cycl ooxygenase may restore NO nedi ated vasodilation in

essential hypertension, anti-inflammtory

i nt ervent i orBETAJLED\DESCRIEKION OF THE INWENTIVIN 6]

During di seased states, e g ., cardiac hypertrophy,
[0044) OTRE Pieadnt invemion providdsd fovel Hectak phadmaceptica potnpasitioarfor

septic shock, overexpression of the inducible nitric
prev@ﬁﬂn@%n& ﬁ’eitb@&ardﬁdv%a‘ﬁ)ar dReskss, whidhnee aatabld farpadenss ofdll apks and

The el evated NO | evel s can result in nore severe

varidi %H%l&@&élﬂﬂﬁ)ns Sndluding¥aedy sHdaebiliyRédinct i on,
congestive heart failure and sudden cardiac death.

[0045] Recent progress in the scientific and medical understanding of the cardiovascular

diseases provide more knowledge on the involvement of endothelial damages, nitric oxide

. (NO), inflammation reactions and C-reactive protein (CRP) in these diseases. NO produced

in the endothelium by the endothelial nitric oxide synthase (eNOS) is not only a potent

~ vasodilator but also inhibits platelet aggregation, smooth muscle cell proliferation, monocyte

adhesion and adhesion molecule expression, thus, maintain the integrity of the endothelial
tissués. Production of cyclooxygenase (COX)-dependent factors, including prostanoids and
oxygen free radicals, may be the main cause for endothelial dysfunction. Dysfunctional

endothelium can then be one of the main mechanisms causing vascular damage which can

13
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[0047] During the inflammation process, an acute-phase
reactant, C-reactive protein (CRP), is forned. CRP
wo eweuBngd y used as a systemic inflammati on maP&BUS$2005/030040

pronotes the expression of the adhesion nol ecul es and
may plays a direct role in the pathogenesis of
vascul ar inflanmmation, particularly atherosclerosis.

furtheRRal &smbresvas sadibedsedandidehser.as inhibition oflcyélactygesasamay
with preval ent and incident atherothronbotic

restdt@NG.-R¥@ated vadodHitRa S &8 entlaEHypefesdnpdnti- i€ anhinathns et eentions
stroke, and peripheral arterial disease. [0048] A new

red:eat ment of cardi ovascul ar di seases
nmy@ﬁ%%@gﬁggﬁgfﬁéﬁgall aspects of the diseases. For
D] . 9 o0& . > _
[0045 {B\jug@ ;dist@?]s%&i lafel Q. ic%dﬁdé%gﬁéggm{}% gﬁ&ﬂlﬁl‘ harction (MI),

€ new cli ne only be able to

. X heal d [ . i . .the. . q
L i L
t o t,i [ h i |
BTl PSRBT AR SRR BTG Hb or
BLIRCCH R T, T R W I e

vasodi | ati on; and protecting vascul ar endothelial cel
C&ﬂﬁﬁéﬁﬂbegeneration, so as to treat and prevent
cardi ovascul ar di seases.[0050] The her bal ) .
[0047h a Dvaive the inHrmemaignorspeessy AN afute-paspreactaph CripaAUNE PIOHFID
contains four herbs, which are the root  of
(CRB; it fotthet: | GRP tftequently neadeas ofsysepiciinflammationgearkerppromotes the
rhi zone of rhubarb, and the root of ginseng. The herbs
expressih dfithe dubesompolsiulesomd nprplayes agirgetveleiimthe padipgenges of
her bs nmenti oned above. For exanple, the root of
vascOau irflamiwadtian hasticularlg athetossledoyis.r ERBthesibecarasmniated withi vescular
are, Scutellaria baicalensis Georgi, Scutellaria
risk Ydctoré shd witlBgRvalent andlinSideiitalHesthirembote caadiGyvastulaMlisegbes, i-e.,
The rhizome of coptis has four closely rel ated
corona/ hakvk giseé@g,i Eloka akd p@ngﬂamhiiamimj;es Franch., Coptis
deltoidea C. Y. Cheng et Hsiao, Coptis teetoides CY.
a

[0048] € Wne R AShrERR tbSiredfifine Bfdatdiéabilar disedseSiRfult] cohbider Adspects
d rﬁlzone of rhubarb has three closely rel ated

of th'\\é/girige%ts.s Fo%}%ﬁngle?&%dm%‘ fRE 8- HyBektensiVR R H T, W Beditine
XI'm-, an um

should not only be able to protect healthy endothelium but also improve the functions of

dysfunctional endothelium.

[0049] The present invention provides an herbal pharmaceutical cpmposition that has the

functions of reducing high blood pressure, maintaining normal blood pressure; improving

vasodilation and/or maintaining normal vasodilation; and protecting vascular endothelial cell

from degeneration, so as to treat and prevent cardiovascular diseases.
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officinale Baill. [0051) The pharnaceutical effect of
Scutellaria is in the dried root, which has the
w@basoreeeut i cal nanme of Radi x Scutellariae. ScRtBUSBDI/E0040
bel ongs to the famly of Labiatae. The herb is mainly
produced in the provinces of Hebei, Shanxi, and inner
Mongolia of China. The best harvest seasons for the

[005(?]5r eaﬁe?bdllﬁ Phabdifcdco P@éi’t%-of%rés@%in%nti@ﬁ g&&éihﬁfohﬂherbs,

ried uhder the sunlight, sliced, and use

i RGBS oRB 4l B0 b,

Itter avor an

roperty. cording,to traditional i . [ G

the o5 8P i, A BP G4 Tt EEPRS RS el 415 Sl b s

gal | bl adder, sto h, and | arge jntestine, channgels.
mentfyped AoV af P PR, i CLr B C5e §135rb B Vafants,

danp- heat, counteract toxicity, arrest_bleeding, ., and
whic b Baiee e BaICBH TR OpEL, SHEQIAHEOR ARG B SO amoena

Scutellaria contains active ingredients mhi%h i ncl ude,
C. HpWright: dheshizomerpt cotis bas fousiclasely selatgd yarants, which are, Coptis

A- gl ucuroni de, wogoni n-7- 0 gl ucuroni de, baicalein
chinensig Granch., Geplisalebioiged 6. Y ClRag etllsize, Conripiseigides Cats Gheng, and

denom nator for qualitative or quantitative control of
Coptistoenetemsis (TR0 C]Y . Thengp The ment end thizomestfiraubartolfas dlype ¢lasels

in the dried rhizone of coptis, which has the
relatddRAFia®s,evliiticat Rhanepalinaiin .0 Rheugopbguticsm Noopini,snd Rheum

bel ongs to the famly of Ranuncul aceae. It is mainly
qﬁcﬁ5QQymgd in the provinces of Sichuan, Hubei, and

Yunnan of China. The preferred harvest season is in
(005 AU ¥R phatiftelitidal Off®:t 6f scGRNiridSis irSthe Btiedirdar) deich e the

sunlight after the rootlets and earth have been

pharhSIERNES n#REotRAS SUARIRRAAE. eStuddllafii béloklize theVuhlly of Dibfdtac.
juice. The herb is bitter in flavor and cold in

The l{l)eklg E%Ji%ly gg?%géﬁh% rBvihE ARG Hehi 24 hatokil RRSiAnsFadbigoli& of China.

her e used to cure diseases in the heart,
o AR 4 fr Y B0 g ISR 0
unde\th?xie%inigﬂg lsfilc(:je?l; an%utgse(f’\rnﬁ)ré})%}edl oir giixt-ga‘iied with wine or stir-baked to
charcoal. The herb is bitter in flavor and cold in property. According to traditional Chinese
medicine, the herb can be used to cure diseases in lung, gallbladder, stomach, and large
intestine channels. Specifically, the herb can be used to remove damp-heat, counteract
toxicity, arrest bleeding, and prevent abortion in patients.
[0052] The root of scutellaria contains active ingredients which include, but are not limited
to, baicalin, oroxylin A-glucuronide, wogonin—7-Q-glucuronide, baicalein, wogonin, and

oroxylin A. Baicalin can be used as a denominator for qualitative or quantitative control of

the herb.
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to, berberastine, colunbam ne, jatrorrhizine,

epi berberine, coptisine, pal matine, and berberi ne.
wa@anberase can be used as a denom nator for thBCT/US2005/030040

qual itative or quantitative control of the herb.

[ 0055] The pharmaceutical effect of rhubarb is in the

dried root and rhizonme of rhubarb, which has the

[00522?2&8 o t&ﬁlltlc%l ?cécﬁ"ﬁg'é inBe i3l %lﬂﬁ@nﬂ?ﬁdoptlgrlﬁ?&f 1as the

ygonaceae i's e

phar%m: ggﬁd e ogﬁ?zzgt% }.‘,’!P%nt:z: Zt.sg n(goptlgbaﬁ%% to @@9&%&%91’@5}1@#1%%&
i b AL e B R A T R

sprout. The harvested herb.is drjed, an i ced
pre qrf?@t apiset SEAYOD Giie apfuTy, JE%F%Z%Pfﬁépttﬁs‘ég“?dw Qaeéaﬁlght after
stir-baked with wine, or carbonized. It is bltter in

the rpotipjoindzeanh beyedermrepionpsbandysednansmareA g sti-hakad Mith ginger

Chi nese nedicine, the root and rhizome of rhubarb can

- jiticeg (ffhe hefbsis hittesini fravarandsald in aragerty. nhessrding:to traditiqnal Glinese

heart channels. [0056] The root and rhizome of rhubarb
medicones the herbaat be ased o curel diserses, in wie hehrt,i stavhastieliven anddarge

not limted to, sennoside B, sennoside A al oe-enodin,
intestihethanndsodi n, and chrysophanol . Sennosi de A and/ or

enodi n can be used as denom nators for qualitative or
[00541 amhé FiazdnyeofRopty @intadis atthe igredientf, Gact indlnd¢, duasre nbvkmited

ki nds of ginseng, Radix G nseng (root of ginseng) and

to, bErBekaxtinacbiithBaniié, @mbe:ﬂamlnel 15@Sénnefcoﬁﬂﬁhé gam@ine,s@aag,
Panax qui nquefollumlL). i Xx G nseng (root of

berb&lirts B¥ering caiS®lisbdad am%nbﬁhﬁﬁir fRIRE GRGRVE 6ﬁ%1antitative control

conposi tion of the present invention. Radix nseng is

'ofthE?&%X ginseng C. A My, belonging to the famly of

al 1 aceae. G nseng (Radix G nseng) is mainly produced

[()OSIB]F1 Eﬁg Rﬂh%gzéﬁﬁgeﬁ eftbcrdk mugad'b b i S RS @%&Pﬂ&&ﬂgbf rﬂ{?&rb

nseng produce

whxcgﬁnra? i_lar la}/:%}ﬁlcalgnoo 202 of %?%zx atht E}?el; bRﬁlﬁglrl%agn % the

I'cCh1's ca en dgi nseng
fanug'p&% ydgoggceae gtrr?a{urﬂy %rolaﬁceer&qn thvc\ehprg\pmcreggF {'ﬁ’nghal and Sichuan of

China. The root and rhizome of thubarb is dug in the late autumn when its stem and leaves
begin to wither, or in the early spring before the plant begins to spfout. The harvested herb is
dried and sliced. The root and rhizome of rhubarb can be used unprepared, stir-baked with
wine, or carbonized. It is bitter in flavor and cold in property. Accordingto traditional
Chinese medicine, the root and rhizome of rhubarb can cure diseases in spleen, large
intestine, liver, and heart channels.

[0056] The root and rhizome of rhubarb contains active ingredients, which include, but are

not limited to, sennoside B, sennoside A, aloe-emodin, rhein, emodin, and chrysophanol. -
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to the ginseng found in the wild. Cultivated gi nseng

is harvested in autum. The harvested ginseng is dried
WO mooblzs284n or roasted, which is called "sun-dp@BUS2005/030040

ginseng," or dried after being steamed, which is

call ed "red gi nseng," or soaked in syrup, which is

known as "sugarprocessed ginseng." The fi brous

Senfé d@&w&f&ndsnpm b@%séll'Jﬂ%@ﬁlﬂmhﬁ@ﬂs|f§rtq31a11t\4‘ﬁ4/éjoxgjuﬂx&ﬁ£t9/e
rited in the sun is known ‘as sun-cured wi | d ginseng.

s sliced for use. The herb has a sweet and
cont-;@%f“ﬁ&r%itter flavor and is neutral in property.

[00€§ (rj ?%r }galmn%F yo kgu(:)] g GAS 1nszr3]r%j RS:E‘I_T_ Eﬁ‘s%rég? t of Etﬁfser%g gr:ff«id& Panacis
o A T R %f&?ue?@%g@qd* oo

effects on_c nervous, syst em enhances

I
EinseRE) AL PSGR iR RRTEACEGIEy! Goaben sl if Preh SRRiey Radix

nervous system _thereby inproving the adaptability o
Ginseag iobanar 8gpeisse N Me ﬁ@lﬁggleaw the gaanhyaﬁé:alsaé?e}?meseng (Radix
gl ucose and cholesterol. It also shows therapeutic and

Gingpng)ie mainii peoidpeedtin die poesipndes of lilim Ligongmoqndiifeilongiiang @f China.
ingredients in the root of ?lnseng i.nclude, but are
Ginseng pradutedad Fusnng@if fidie aopartilarylof sgodeatit's iThe hexb,can algo be
gi nsenosi de Rbl, anong whi ch gi nsenosi de Rbl can be
cultivaed, \alsiclaisd:ennnngmdbm ginfeng," s appdsed fov'encuntagpginieng awhigkerefers
control of the herb. [0060] The pharnaceutical nanes,
to tHeQlimsehg fdund &l willla Cultivated gimsengdoharvestedes autupini dhs harvested
and maj or ingredients of the herbs used in the present
ginsehy BIdkie®th tBE sunsdieuddtdd[whiah isscalled sabldded ginkdapyor dfied dfeer
Present Pharmaceutical Conposition[0061]

beinkseinkd QRALH ¥ calfdai" PRE Dot sodrddl if 3iupNShiviiskhowaBs "sugar-
incl ude i ngredients bot ani cal , animal or m neral

proc%g’ééﬁ fiRerdgd! Tﬁ@ﬁ&%héeﬂ)@flé@ &d knpHR a§ Eﬁsécn@'rb&l&sn QNH'@ BiAgkhg dried
based on the nethods of preparation:

in t}{e%hh Esc‘lénowﬁadg sUrPQUEIER A m 83 TRY héBSs slﬁ@é for %§é r"ﬁﬁ;lﬁr@ﬁas a

ers), dan (specla I"ls or vermlion pil

i ‘?‘SrSD‘ft{léf‘ﬁ%ﬁ%%oaﬁé‘%“ésat;él*‘?g‘r%gﬁfﬁ%’? e e
oS5 PR ) 5SS i s

[00&?] Xt reephlarr;na\élgl}tlcal effects of ginseng are in its dried root. Ginseng also has effects

on central nervous system. It enhances both stimulatory and inhibitory processes in the
central nervous system, thereby improving the adaptability of nervous responses. Ginseng
can also lower serum glucose and cholesterol. It also shows therapeutic and preventive effect

on peptic ulcer.
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ot her nedia. The powder dosage forns are prepared by

m xi ng the herbal ingredients in the herbal fornula
wammediaect |y grinding the mixture into powderBCT/US2005/030040

Conventional condensed Chi nese medi ci nes are prepared

by gathering the herbal ingredients according to the

herbal fornmula, conbining and m xing the ingredients,

[oosgﬁ: {1*3 ctwaf?ngn:aiéﬂﬂg i thd dobi §i'gifkeng MEREE lBﬁt 28 noﬂﬂﬂlltddlgo,

anounts o excl pl ents, granu ati ng, and
sl % ﬁ%&’éﬁl%%&‘f%: o PSR nFRRRHERNEIG! cr
o R e o B
oo ¢ o8 5B T s

her bal medi I N
and Helop GBS A1 B BN TR PR AR PO by

the qualit : pur pose.
AP e 3584

clontrol As |Ilus rated . in Figure

¢ _u_-‘ o1 the

Eeal TV 1 POId mnmAPI[I NT Majok Mfredients
Pmﬁh%a ﬁ[c?lngrgﬁilgg%lsuit aFgagﬁ QCT Saigmdt{ag Roi nt 1 Efkgur e
Radtk’ScutéI’&?za MU Rt ANCEaRha0€ |Schdbhariooidohtt rb_glcffﬁlh,rﬂ_alca)n, wogonin,

he sem f|i nigheRkiPrpduct stage (QC, SanplwogeniiR@iordlucdlonide,
and the fli nagedrgini shed produgt stage (QQGneSarpleinn@oxylin A
Point 4),| to ensuref that thejquality of [igheuronide, camphesterol, B-
phar maceuti cal conppsition i g consi st ent]|saestkrol, benzoic acid
Rl Coprid |Coptisebingrdl fKahuntilecese) nipdsrhizakien berberinegeptisine, worenine,
poi nt of [t heamANaf act uring prlocess wer e |Palpjatiog, celgmbamine,
Hi gh Per f|ofeireideeC.Yi gui d Chr orfat ogr aphy  (|lePada@ponegobaculactone,
det er mi nel t Bhengo®t ept of each herb for t|relmstipgisgramkygine,
ensuri ng |queméitngisof | i ndi vi dudl herbal i ndgragaefioing feryligeacid
HPLC net hodCeantiCithe| t est results of the jherba
conponentscb?ngttrfec present inJention are |described as
fol | ows: A@”@@%ﬁéyatlon of Hgrbal Extracts for HPLC

00641 1 Q ﬂ\gam the cnrr_’l es—of—t+-helherbal _
Rag | wakhey Peci %‘1139@995?3& étﬁu\b%fr.l?doc’éf cedtﬁn?'a;ﬁ'v%f o ghcaquinone
S f e bo)‘pg tnimL. o rhizom glycosides includ .
tangutzcum chrysophanol, emodin, aloe-
Maxim. ef Reg. emodin, rhein, and physcion,
(used in north rheum tannic acids, gallic
China) or R acid, catechin, tetrarin,
officinale Baill. ' glucogallin, cinnamic acid,
(used in south " { theosmin, fatty acids, calcium
China) oxalate, glucose, fructose,
. sennoside A, B, and C
Radix Ginseng | Panax ginseng | Araliaceae ginseng, red | panaxatriol, panaxadiol, other
C.A. Mey ginseng panox1s1des, panoqullon

panaxin, ginsenin, a-panaxm,
protopanaxadiol,
protopanaxtriol, panacene,
panaxynol, panaenic acid,
panose, dammarane, glucose,
fructose, maltose, sucrose,
nicrotinic acid, riboflavin,
thiamine
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[0065] 2. 20 nmL of 70% net hanol was added to the
sanple bottle of (1). [0066] 3. The m xture of (2) was
weonsoaked at roomtenperature for 15 m nut es BEMUS2005/030040

further shaked in a 400C water bath at 160 rpmfor 20

m nutes; the sanple was then sat for 30 m nutes or

nmore until two |ayers of the solution was forned.
[0061)CRGdikiodally ] OBinededidtbal tapdiedtioheyRich 0n inbleds igidients oflstanical,

taken out and passed through a 0.45 mm PVDF filter

anim B Snifi¥ral VoRt @8 ban ten@lepiiiked iR BRfolowi @@Ha%)@fbrﬂkbﬁéd binthe

Iltered solution was injected into the HPLC for

U8 IR S B ) TR S B o, o

600K, P . I 6
T B e A T o S
esul t.s of | ndividual rb 1 :
powdss arpiecstost b e i o omIG e SRBAR, drprgd by
. .endcapped (5,,m 4.0.1 10 rck.. r NRN I :
mixis, e BEPg abpecieEr A o0 i it 8P Fmg TR Nl o
USA) Col um tenperature: 400C Mobil e phase:, A 0..5% .
otherzpedis.c Thicrayde § e nepeied BY migiol B i inepidiatey the
Elution Gadients: Tinme (mnutes) A gO/% B‘go/? Li neari t
herbal formula and directly grinding the mixture into powders. Conventional condense
Chinese medicines are prepared by gathering the herbal ingredients according to the herbal

formula, combining and mixing the ingredients, boiling the mixture, filtering, condensing,

adding suitable amounts of excipients, granulating, and finally preparing into pills, powders,

“capsules, and tablets.

[0062] Many factors affect the quality of herbal preparations, including, but not limited to,
the location and condition of cultivation, timing and method of harvesting, Se]ection, storage,
method of preparation. Current practice of manufacturing Chinese herbal medicines
generally collects samples of raw herbs, semi-finished product and finished product for thé
quality control purpose. As illustrated in Figure 1, in order to provide a better quality
control, the present invention utilizes 4-point sampling at the herbal ingredients stage (QC,
Sampling Point 1, Figure 1); the drug substance stage (QC, Sampling Point 2); the semi-
finished product stage (QC, Sampling Point 3); and the final finished product stage (QC,
Sampling Poiﬁt 4), to ensure that the quality of the pharmaceutical composition is consistent

and well-controlled.
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0 86 14 40 75 25 linear 60 55 45 linear 70 55 45

linear 90 O 100 linear 100 86 14 |inear Flow rate:
w®286/0m2841i N Det ecti on wavel ength: 270 nm 072] pD¥S2005/030040

Resul ts: The HPLC chromat ogram of the root/rhizone of

rhubarb contains the indicative ingredients of

sennosi de B, sennoside A, aloe-enodin, rhein, enodin,

[006§E Thé SR Fom R poiat &fithd MamifaciEinggckesPwei@istbject to
absor pti on wavel engths of these ingredients are shown

High Perfodhiced:iquid @hﬁm?aftog?%l? QEPOO) (5ideREAB the\WavRnEsdabtsherb for

of the Ingredients in Rhubarb Retention Tinme Maxinum
oo EERREST B0 AT E HENLALIV b
- 7 7 ' > '
est G Gt oo RSB R pr S s SdeBR"

A. Se B}'ee !clrlagcgrlx gf Herbal Extracts for HPLC

[0064] 1. 0.5 gram of the samples of the herbal component was precisely weighed and
placed in a 50-mL sample bottle.

[0065] 2. 20 mL of 70% methanol was added to the sample bottle of (1).

[0066] 3. The mixture of (2) was sonicated at room temperature for 15 minutes and
further shaked in a 40°C water bath at 160 rpm for 20 minutes; the sample was then sat for
30 minutes or more until two layers of the solution was formed.

[0067] 4. The clear, upper layer of the solution wés taken out and passed through a 0.45
pm PVDF filter made by Whatman, England.

[0068] 5.  About 20 uL of the filtered solution was injected into the HPLC for
quantitafive analysis.

B. Instruments for HPLC Analyses

[0069] The instruments used include Waters 600E Pump, Waters 717Plus Autosampler, and

Waters 996 Photodiode Array Detector.

C. HPLC Conditions and Results of Individual_ Herbs

[0070] 1. Rhubarb
[0071] (a) HPLC conditions:

Guard column: Lichrospher RP-18 endcapped
(5 pm, 4.0 ID x 10 mm, Merck, German)
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[0074] (a) HPLC conditions: Guard colum: Lichrospher
RP-1 8 endcapped (5 mm 4.0 ID x 10 nm Merck, Gernan)
w@Edoanm28£<osnosi | 5C18-Ms (5 mm 4.6 | D x 250 Pam/us2005/030040

Nacal ai tesque, Japan) Columm tenperature: 35C Mbile

phase: A: 20mM KH2PO4 and 0. 01% H3PO4 in water B:
acetonitrile (CH3CN) C water (H20 Elution G adients:
Time (nColuinas) A (% B (SnnfetryBhiedld RBE& ity O 87 13 0O
25 75 25 0 Linear 40 65 (85n)4kiIDeers0abmOWakrs Gsla)near
60 87 13 0 Linear Flowrate: 1.0 nL/m n Detection

wavel e X 0075hod& b) Results: The HPLC
r@élﬁnm%egr?pc?%%& %

chr omat 6gram root of Scutellaria contains the
i ndi catjve, ingredients of baical.in,. ins .
A- gl UCLhABWedg‘,%S%goni n- 7A(95Q P ﬁ‘gg? gﬂ;%%ﬁ;%%)gg\fne‘rﬁ?

5 wogoni n, and oroxylin ABPREOPEIGHHEN i nes and

maxi mum absor pti on wavel engt hs
Elution Gradients:

Time (minutes) A (%) B(%) Linearity
0 86 14 *
40 ' 75 25 linear
60 55 45 - linear
70 55 45 linear
90 0 : 100 linear
100 86 14 - : linear

Flow rate: 0.85 mL/min
Detection wavelength: 270 nm

10 [0072] (b) Results:

The HPLC chromatogram of the root/thizome of rhubarb contains the
indicative ingredients of sennoside B, sennoside A, aloe-emodin, rhein, emodin, and
chrysophanol. The retention times and maximum absorption wavelengths of these

ingredients are shown in Table 2.

15 _ Table 2: Retention Times and Wavelengths of the Ingredients in Rhubarb
Compound Reten"tion Time Maximum absorption
(minutes) wavelength (Amax)
Sennoside B (SB) ~38 268 nm
Sennoside A (SA) ~46 269 nm
Aloe-emodin (AL) ~72 277 nm
Rhein (RH) . ~ 87 257 nm
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of these ingredients are shown in Table 3. Table 3:

Retention Tines and Wavel engths of the Ingredients in
wpebetdzes i a Retention Time Maxi num absor pti onP@Us031a30040

(m nutes) wavelength (I max) Baicalin (BG 30 276 nm

O oxylin A - glucuronide (O3 36 269 nm

Wbgoni n-7- O-gl ucuronide (W5 39 272 nm Baicalein (B) -
51 275.n gonin (W 56 27 m O oxyl i n - 57
260 EoIBTEYNe oo i s 1077] N?%? oL Yondi (8 mG,or
col u@htyséphehol(OHPher RP- 18 ~e%cji DDed (5 n2§6mm0 |1 D x
10 mmm—veT TR, CETTEn) Cor UnmT_ CoSnmosSI1 T 5CI8- V6 (5 nm
4.6 ID x 250 mm Nacal ai tesque, Japan) Col umm

t@g{; ra% ure:SCBgﬁ rl\llbbi | e phase: A: buffered :
a ni ¥ uf fer contains 50 nM O CH3COONa, 2%

an , . 2H250S8Na) B: H20O : CH3CN : CH3OH
%m% :dag]‘{ﬁ\;ﬂ? U85St i on Gradi ents: ‘

Guard column: Lichrospher RP-18 endcapped
5 . (5 pm, 4.0 ID x 10 mm, Merck, German)
Column: Cosmosil SC18-MS

(5 um, 4.6 ID x 250 mm, Nacalai tesque, Japan)

Column temperature: 35°C

Mobile phase: A: 20 mM KH,PO, and 0.01% H5PO, in water
10 B: acetonitrile (CH3CN)
C: water (H;0)
Elution Gradients:
Time (minutes) A (%) B (%) C(%) Linearity
0 87 13 0 *
25 75 25 0 Linear
40 65 35 0 Linear
55 0 75 25 Linear
60 87 13 0 Linear
Flow rate: 1.0 mL/min
15. Detection wavelength: 280 nm

[0075] (b) Results:
The HPLC chromatogram of the root of scutellaria contains the indicative
ingredients of baicalin, oroxylin A-glucuronide, wogonin-7-O-glucuronide, baicalein,
wogonin, and oroxylin A. The retention times and maximum absorption wavelengths

20 of these ingredients are shown in Table 3.
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Time (mnutes) A (% B(% Linearity O 100 O 15 65 35
linear 30 65 35 linear 40 100 O linear Flow rate: 0.85

wonrdoemre28et ect i on wavel ength: 270 nnf 0078] ( b)PdReE$d005030040

The HPLC chromat ogram of the rhizone of coptis
contains the indicative ingredients of berberastine,
col unbam ne, jatrorrhizine, epiberberine, coptisine,
pal matTabR,3: Reténhie Digies Aed Wekeenglisdfttholngfedivhs imBchtellaria
maxi mum absor pti on wavel engths of these ingredients

ar g SHOWT T Tapt & 4. Tabl e TERLTON
V\avel engt hélogfpomhie | ngr ed en?gﬂ;’:ﬁ%g{el < :Méﬁgfﬁérﬁlﬁ%on

(I rﬁé&?alBéBS}érastl ne (Berber) 17 2 nm 357 ¢ uA/o I
Col(glrm RAANEgl(&Rbnide2(01G)264 nm 34% nm Jat r or r hpgd i

g 3 mElberb ine (Epi) 2 267
mwﬁg%lﬁ'%'é§BFF@PW§%§’@p) I[2)3 5"2%4 nm (328)nn%725
Pal Baitdl¢ie (BPal ) - 26 272 nm 345 §im Ber beri ne 2Bem) -
27 \%’%gomrﬂWB)’M nm[0079] 4_ G nseps 274 nm

Oroxylin A (O) ~57 269 nm

 [0076] 3. Coptis

- [0077] (a) HPLC conditions

Guard column: Lichrospher RP-18 endcapped
(5 pm, 4.0 ID x 10 mm, Merck, German)

Column: Cosmosil 5C18-MS _
(5 pm, 4.6 ID x 250 mm, Nacalai tesque, Japan)

Column temperature: 35°C

Mobile phase: A: buffered acetonitrile (The buffer contains 50 mM
of CH3COONa, 2% CH3COOH, and 5 mM
C;2H250803Na) :
B: H0 : CH;CN : CH;0H = 10 : 45 : 45 (v/v)
Elution Gradients:
Time (minutes) A (%) B(%) Linearity
0 100 0 ok
15 65 35 linear
30 65 35 linear
40 100 0 linear
Flow rate: 0.85 mL/min

Detection wavelength: 270 nm
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[0080] (a) HPLC condition
RP-1 8 endcapped (5 mm 4

wEzlosnrs284Cosnosi | 5C18- MS
Nacal ai tesque, Japan) Co
phase: A: 20 nM KH2PO4 B:

Gradients: Tine (mnutes)

08181 200  2Qsuil; 25 0 Lin
O Linear 60 0 20 80 Line

rate: I ! [
(b) Resu t@%@oxﬁkﬁkﬁ

s Guard col um: Lichrospher
.0 IDx 10 mm Merck, GCerman)

(5 M 4.6 ID x 250 mIm/US2005/030040

| um tenperature: 350C Mobile
CH3CN C. H2COEl uti on

AW B(W C (% Linearity
ear 40 65 35 0 Linear 55 0 80
ar 65.80 20 O Linear Flow
PheVRIS6tn€ BB dptis ShRaiREtte Gitficktive

omat ogram of the root of

g: iﬁgr%ggntg gggﬁé{}?st%lg,ecohﬁwa& eei, %g'?llrgigfg@,dép%?&nﬂr:, opti ine.,

€Nnosi
The . ret enti,qn

I’'nsenos

[ gl'nsenosi de I

SR oM TSP L85 A e

of these ingredients are shown in Table 4.

Table 4: Retention Times and Wavelengths of the Ingredients in Coptis

Retention Time

Compound

Maximum absorption

(minutes) wavelength (Amax)

Berberastine (Berber) ~17 264 nm; 357 nm
Columnbamine (Col) ~21 264 nm; 345 nm
Jatrorrhizine (Jat) ~21.5 264 nm; 345 nm
Epiberberine (Epi) ~22.5 267 nm; 357 nm
Coptisine (Cop) ~23.5 264 nm; 358 nm
Palmatine (Pal) ~26 272 nm; 345 nm
Berberine (Ber) ~27 263 nm; 347 nm

[0079] 4. Ginseng

[0080] (a) - HPLC conditions

Guard column:

Lichrospher RP-18 endcapped

(5 pm, 4.0 ID x 10 mm, Merck, German)

Column: Co

smosil 5C18-MS

(5 pm, 4.6 ID x 250 mm, Nacalai tesque, Japan)

Column temperature: 35°C

Mobile phase: A: 20 mM KH,PO,
B: CH;CN
C: H20
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5. Table 5: Retention Tinmes and Wavel engths of the
I ngredients in G nseng Maxi num absor pti on Conpound
wdretoentdzen Tine (mnutes) wavel ength (I max) G PSBEUSEDIES0040

Rgl (Rgl) - 23.5 204 nm G nsenoside Re (Re) - 23.8 203
nm G nsenosi de Rbl (Rbl) - 38.5 203 nm PHARMVACEUTI CAL
COVPOSI TI ONS [0082] In the pharnmaceutical conposition
of the preseatadidaenti on, the root of Scutellaria, the
rhi zome of coptis, the root and rhizone of rhubarb and

gi nseng —ar g bestprepareqd gy SOy EXTTACLTOm +.. .

Fol | owed by BHEHBHED NG AAd b yi o (ht o &@Phcrs Linearity
Optional |y, phdrmaceuti cal8éxcipi et (s) cah be added*to
the condensat epppefore dryizgg. Exappl es ingl ude, bufinear

are not Iim'teggto, corn ﬁl’sarch.iéOSS] Ib1 t he inear
e

phar maceuti cal "conposition-of th resent " i nventi Qr,
the weight ratPd of the rdbt of SBUutellardla, the Linear
rhi zome of copgps, the roog and r{ zonme &0 r hubar linear

TGS il A e R S
pharmaceuti cal conposition of the present invention
was prepared by the follow ng procedures (Fig. 1):
[ 0085] E‘P)Vfﬁtﬁ'eparati on o‘f-oﬂé%ﬁ’éll Extracts [0086] The
herbs are preferred to be individually extracted by a
sol vent Detgttiongysivolengthc ar20Bemwat er or organi ¢ sol vent
that is pharmaceutically acceptable for extraction

5 p00®Lsep) or Resnitxt ure of water and the organic
sol vent. The preferred organic solvent is ethyl
al cohol Thd HPL® chromatogram of the root of ginseng contains the indicative

A A | TITC

ingredients of ginsenoside Rgl, ginsenoside Re, and ginsenoside Rbl. The retention

times and maximum absorption wavelengths of these ingredients are shown in Table

5.
| 10 Table S: Retention Times and Wavelengths of the Ingredients in Ginseng
. . . Maximum absorption
Compound ~ Retention Time (minutes) wavelength (Amax)
Ginsenoside Rgl (Rgl) ~23.5 : 204 nm
Ginsenoside Re (Re) ~23.8 203 nm
Ginsenoside Rbl (Rb1) ~38.5 203 nm

PHARMACEUTICAL COMPOSITIONS
[0082] In the pharmaceutical composition of the present invention, the root of scutellaria, the
rhizome of coptis, the root and rhizome of rhubarb and ginseng are best prepared by solvent

15  extraction followed by condensing and drying into extracts. Optionally, pharmaceutical
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' at 70 £ 5°

preferred that the root of Scutellaria and the rhizone

of coptis are extracted by water at 98 50C, the root
w@nmenkizgpme of rhubarb is by al cohol, especi abdyuUSB96/030040

of alcohol in water (v/v), at 70 5C;, and the root of

ginseng is by alcohol, especially 50%in water (v/v),

at 70 5C The extracts are further filtered

exc@@gﬂ(s;‘ﬁﬁ ﬁée% ed [tcﬁl%@ 2%1 1def e%’e?o?@&xgidgo ExRhpleiRRide s e hot

S een pr épar ed by extraction,

herbal extracts, are individually
hmlfep%? qu} Gs\(&%ft or R

filtration, the i ndi vi dual -her bal

[ooagfé rgg }hgﬁlﬁagegﬁgt%tn@!% HC 0 ﬂﬂﬁaﬁrggeﬁlg Elg&[tloé(ﬁg%%%ﬁ raio of the
BN SE R

condensates are preferabl |nd|V|du IIy dried to

ginspneoidgbait e edndentlrhoundt ivwelly 4 1ogtilonal 1y,
phar maceutical |y suitabl e excipient(s), can be add d to

[00&4he The pHemageuwiaplc-ompesitiensefi thepresent W‘%ﬂ“@n i%éas grspargd oy the

produce the extract (drug substance). The excipients
folleawieg proeédwest{Fig. bul ysacchari de products, which include,

but are not Iimted to, starch, anylose, anylopectin,
[0085¢! aT)i nPrepueatioh of Hetbal Bgdicm st arch gl ycol ate,

cellul ose, mcrocrystalline cellul ose,

[0086]( d ricé \hpibe piel (e efletred tote mdriFi@ally@atrtm:edyhym $ojvent eThadobrsat can
(CMC), croscarnell ose, hydroxypropyl nmethyl cel | ul ose

be wWatdPWEDrgamio dolo it tins aphabeutieally dcvmatdblor eettaitioh @ntposes or a
corn starch. [0090] (4) Preparation of G anules [0091].

mixtiREIGRNSGAR iRt REarROWINLE THe peefetfed digarkesddeent iseetiivil xleohol. It is
and passed through a sieve to ensure that the sizes of

prefExj?ﬁi RAMEEFoolTbPdc e Barft £id e HizBme Of EbtiB areddx@@&ed by water at 98 £
dditionally, pharmaceutically suitable excipient(s),

5°Cstﬂg {oo‘rilﬁn | ARG 8 §l’co eesﬁéifjaﬁl? 959, 5@1@0&9%%&& (viv),

ure an e mxture oroug y m xed and

r angl a%tdetl(lje ro-(I)-’ch oef g%s%rrl]gu {s% aPcohol esBemzﬁFyeS%e/jm water (v/v), at 70 £ 5°C.

The extraéts are further filtered individually.

[0087]) (2) Preparation of Herbal Pastes
Fér the herbs that have been prepared by extraction, the individual herbal extracts, are

individually filtered. After filtration, the individual herbal extracts are separately condensed |

under reduced pressure in a water bath (maintained at 50°C) until an individual herbal paste

is formed.

[0088] (3) Preparation of Concentrated Powders

[0089] The condensates are preferably individually dried to produce the concentrated

powders. Optionally, pharmaceutically suitable excipient(s) can be added to the condensate
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with a heat-dry step using a Flow bed. The resultant
granul es are passed through a sieve to ensure the

W men2ds4 t he granul es are within certain rangssI/us2005/030040
formthe sem -finished product. Furthernore, the
sem -fini shed granul e product can be m xed thoroughly
wi th pharmaceutically suitable excipient(s), e.g.,

and tga%algl?any )%Lérg ﬁlsrea‘leg’ﬁa pro%g&: tﬁe € Siragt d gs%b%tﬁglgf :T’%l}ege?{:ig%nts are
ki l] i h
prefesgbly POIRPETTRLPEPIOG i PR TN Eﬁ%@' na ok i Sfre, Sylos,

[ 0092] 'll'he fol ]| ow ng exanpl es_are for ll lustrativ
mylﬁﬂﬁcﬂbe&? aingstaFle 12 Sodivra siateh ebsolatentelluiose mictsesélinehe
i nvention. Reasonabl e variations, such as _those
cellul@ﬁ@élwémmomlcqllelh%ﬂﬂ?ﬁ)ecae‘ibcmymﬂyl -clltpsp ECMEQ crosspimietose,
wi thout departing fromthe scope of the present
hydroxypeopy InssthyiocivsE(HPME), apd chitosam 1t nigst fraprable excipient is corn
Phar maceuti cal Conposition fSB22 [0093] Herba
starclnhar maceuti cal conposition 1 of the present invention
was prepared as follows: [0094] 1. About 20 grams of
[009@acty) of Prepeationdf @amBeuit el | ari a, the rhizone of
coptis, and ginseng, and about 40 granms of the
[009{100’[1/16 dngétitedpotvderd af Euch it Helt® afOmiRedtind Yassedthmngh a sieve
meani ng "drinking pieces"), which contained small

to enéu?é thablhk GBS Othd ASwdaehibctilbate WRKiR cbRadinber. AmRasiign |

use, were individually neasured. [0095] 2. The herbs

phanﬁzfi gﬁ&ean%ﬁ&bum\:wm@} Laeh% gﬁg&siu& Rehtk NHESEdded tPthe powder

| vi dual powder forms. 3. The individually

mlxnﬁﬁ Andng QmFt%{'éJée ﬁfor%\ugﬁlgrxﬂi%d #Md g$?+ﬁ'iz§éd alrﬂe%reﬁﬁ‘l@atlui % proceeded

Izome of coptls separ at si mered and

s R S 4 L S B

ensur% et s%els 0 {h% g?ar}lglets gree Withiff Siffair range% RS i‘o%mstﬁcp ?ernﬁttﬁh%ed product.

Furthermore, the semi-finished granule product can be mixed thoroughly with

pharmaceutically suitable excipient(s), e.g., magnesium stearate, and processed into tablet,
bolus, powder, capsule, and granule by means of formulation which is well-known to those

ordinary skill in the art, particularly in the pharmaceutical industry.
[0092] The following examples are for illustrative purpose and are not intended to limit the

scope of the invention. Reasonable variations, such as those understood by reasonable

artisans, can be made herein without departing from the scope of the present invention.
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[0097] 4. The individually neasured herbs of the
root/rhizome of rhubarb were extracted under refl uxing
WO mosbomizg4 20 vol unmes of al cohol : water (95: 5, Par/v$2009030040

about 60 m nutes to produce the rhubarb extract.

[0098] 5. The individually neasured herbs of the root

of ginseng were extracted under refjuxing in about 20

vol unes of al cohol : wakenH93150, v/v) for about 60

m nutes to produce the ginseng extract. [0099] 6. The

i ndi vid %&Aayatifo.hlo? QEI%QI Ik}ﬁ z%leut%% C@rﬁgos%on('(gh%@.r e
10093] o, KerhE e otir Sompo§Bal £ bR pRSH FyRon was greparcd as

(excipient) was added to and thoroughly m xed with
folloWsich of the herbal pastes of the root of Scutellaria,
the rhizonme_of coptis, the rooé/rh' zome of  rhubarb, .
[0094in. heAlab20 GrmgPheEhgt the Fept aheHiefis. e Rigomedy soity and
added herbal pastes is subject to drying treatnent,
ginsengtan abeit 40 gramsf therppidhizeme CEUBEE otdRE 05RO nt At id
powders. [00101] 8. The concentrated powders from al l

(meanihg {“trinking pietee Dbwhich senteied smadl, thintskeesrod ghe herb that were ready

Scutellaria, the rhizome of coptis, the root/rhizone

- for dabctidnnsay were anividuedly mmasured. gi nseng) were thoroughly

. mxed, and sieved through a 100-nesh sieve to form
[0095]1 xBd pihetherts of (1) OkE:Ahdi9iduddbt gromal inya, grindefi infodndividoarpewder
starch was added to the m xed powders and then subject
form$.0 granulation in a Flow bed to form granul es. [00103]
10. The granules are sieved again to formthe SB221

[0096]" anUl efhe iNdiviGiRINE R s@&OMRrBEsRHe fodt Sfsclifettaria and the thizome of
sem -fini shed product of the present pharmaceutica

coptiS WBRAShdrht8R-sithMOrb@ 4hd/drlboillld & 288420 Whaties T swabdr orf dbobitegd

Into size hard gel capsul es, which were considered

o 40 Rl g v

separately.
[0097] 4. The individually measured herbs of the root/thizome of rhubarb were
extracted ﬁnder refluxing in about 20 volumes of alcohol : water (95:5, v/v) for about 60
minutes to produce the rhubarb extract.

[0098] 5. The individually measured herbs of the root of ginseng were extracted under
refjuxing in about 20 volumes of alcohol : water (50:50, v/v) for about 60 minutes to produce

the ginseng extract.

[0099] 6. - The individually filtered herbal extract of (6) were separately condensed under

condensed pressure in a 50°C water bath until an herbal paste was formed.
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STUDY 1 Effects of SB221 on Vasodilation in VWY and

SHR Rats |. STUDY DESI GN. [00105] Instrunent and
weensspresd © [ 00106] Bl ood tension neasurenent BOLUSITBFI030040

(Bi opac System MPI 50); biosafe sterile operating

station; Dynex MRX Revel ation mcroplate reader; N kon

TRADE SECRET- 100 i nverted m croscope; Galaxy R CO

bat
T

ooV S o ORI . o
root/ﬁ?zg%%)ﬁf %@f% tgr%(? Wb :rg}rlf%t gllngeﬁ\g( L N })aoet(tlzseé%%t%ﬁl added herbal
pesteg B iR O IHp U Ry BT T b BP E}e%s@#wégg?ﬁfgﬂ’ees o

acid, HEPES (Signa Cat. H 3375); Al bum n bovi ne, BSA
powdet gy Cat. A-4503); Et hyl enedi ami net etraccetic acid,
EDTA (Sigma Cat.EDS); G ucoseﬁgSA ma Cat G 8270);
[001%19&65 i ’[hﬁcgmepggtéd pw%fr?xgaa mstes (i.€., the root of
3- (4, 5-di met hyl thi azol -2-yl ) - 25d|ph Itetrazollum
scuteHamsritlperhizome of spryvetherrotihizosssH yhubagh, a@é@ﬁ rqoyiof gipepng) were
100); Fetal Bovine Serum FBS (G bco Cat. 10270-106);
thoroGizhily amikers afdFibeed tiBangh 2 5EB0ehSOve tmbag nfigdpavders. . 31
100-35); Penicillin/streptonycin (P/S) (G bco Cat. 15
[00102109.1 Z2ptionBYy, additienal GhrbcardBaras add«siao i@ #dixed powders and then
Trypsi n- EDTA (G bco Cat. 15400-054); Lactate

subjedeld)pdimgrivnsea FlobHbedRo tormggaridds. G 780) ; Pot assi um
di hydrogen phosphate, KH2PO4 (Merck Cat.

[00103] 048 7 3rHZpahules 2Rk dviatl efditol fdn tHSNB22( Wrinalkes,Getlich were
1.06404. 1000); Sodi um hydrogen carbonate, NaHCO3

htpratthd e .
COHSIGM%H @&b@%%ge%r—%?%o?e)@ pg%%tgt) aosfsﬂ:;au{fngggh?/%r | decemKdCi] C(%mn

[001&‘}t IIS.E BiedHD1 ofmbifel Wofilled into size 0 hard gel capsules, which were

considered to be the finish drug product of the present pharmaceutical composition.

PHARMACOLOGICAL STUDIES
STUDY 1
Effects of SB221 on Vasodilation in WKY and SHR Rats
L STUDY DESIGN:
[00105] Instrument and equipment:
[00106] Blood tension measurement equipment (Biopac System MP150); biosafe sterile
operating station; Dynex MRX Revelation microplate reader; Nikon TRADE SECRET-100

inverted microscope; Galaxy R CO; incubator.
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chloride anhydrous, CaC 2 (Junsei Cat.4-22). [00109]
Study aninmal: [00110] Ei ght-week-old nmale WKY rats and
WG pmabanepus hypertensive rats (SHR) from CharbP@€EUR008030040
Laboratories were used in this study. The animals were
kept at 22 20C in an air-conditioned animal room

under 12-hour dark/light cycle (lights on during
[00167]0Qégg%ng0) The animal s were given unrestricted water
d food. [00111] Test solutions:[001 12] a.

[001@ Gémgjﬁﬁn%kﬁliapé&m d?ﬁ%f %@%‘rbd& 4cofl h@éeg Ol}amléa% c3M8);

, I |
el sip b e %%E?%as%ﬁ%%%&é&%ﬁom Ach
. soluti PLERAr € . i A NG 2. c ; 4.8
(Sigpg E%A%gzﬁa 5‘3‘5 g%@ﬁ?ﬁw&&ﬁr@gcg{ﬁ% hepar ign,
r.uv I ihe in 1 0 . -
et T e EBr CH- At PR orpUSiEme et P
00115]. WKY_and SHR ts ara u
125{) N2 S RBE PRerine AL < e @?ﬁ%ﬂé@‘@% &@&%5 t. 1°3375);
weeks; (b) 15 weeks, 5) 18 vveeks and & 25 weeks.
Albumin hovige Efido(RiemaSat 4r45R3) Edylsardipmingte ﬂ@cﬁt‘%%@erPT%ﬁ%gma
SB221 subgroups. The SB221 treatnent groups
Cat. ED®a Glutowd (Sigma0atiarBKY)o¥lagesinm svlfategMa%@e(S(lm% Cﬁng -7506);
with a 18 ng/nL SB221 solution at 10 ni/kg). The
3-(4,6dlivhetbytigazolip o)t -Siphendistranglinm byerhidegMaT (SiemarCate5655);
animals were treated daily consecutively for 4 weeks.
Collages (dinogad $00)cFetal Sawine Seneg FBAGimmtlaed 02~ 194)eGhitanide

vessel tests and i munohi stol ogi cal stain assays
(Gib¥d Chdl mstmomse);emsm (GebcbiCut.3 1180435 Peniedlinfatyeppdrhygrin (P/S) (GleO

conpl etion of treatnent.
Cat.15140-122); Pyruvate (Gibco Cat.11360-070); Trypsin-EDTA (Gibco Cat. 15400-054);
Lactate dehydrogenase,.LDH (Promega Cat. G1780); Potassium dihydrogen phosphate,
KH,PO, (Merck Cat.1.04873.0250); Sodium chloride, NaCl (Merck Cat.1.06404.1000);
Sodium hydrogen carbonate, NaHCO; (Merck Cat.1.06329.0500); Dimethylsulfoxide
(DMSO) (Cat. 1.09678.0100); Potassium chloride, KCl (Showa Cat.SE-3439K); Calcium
chloride anhydrous, CaCl, (Junsei Cat.4-22).
[00109] Study animal:
[00110] Eight-week-old male WKY rats and spontaneous hypertensive rats (SHR) from
Charles River Laboratories were used in this study. The animals were kept at 22 = 2°C in an
air-conditioned animal room under 12-hour dark/light cycle (lights on during 7:00-19:00).

The animals were given unrestricted water and food.

[00111] Test solutions:

30



10

15

20

[001 16] Preparation of blood vessel sections: [001
17] a . Before initiation of the experinent, a
waementa@ased wat er bath was turned on with tenperEUSINES/030040
set at 370C. [001 18] b. About 10 ~ 20 nL of KH buffer
were placed in each of three (3) Petri dishes. The
buffer was aerated with 95% 2/ 5% CO2. [00119] c.
[001A2) ar Kiebs-Hishseidit (K@D bafferspth 24) coathinitid 18t b NaClc24mM t y
of the ani mal was opened to expose the heart. Bl ood

NaHRS,: 47300 KE10 T ier kg0, 1.3 i ML0,0N7 iﬂmmadgg%wﬁmnm;

ofthe aorta fo the thoracic aorta above the I aphragm

L.Ss: Qi .pmedi ately placed in the
10 nfi? b‘ghgets‘gg‘t"@g??F&‘H?‘gﬁ’f“&fOOQO] d. The connective
LbSSU r.an vessel f,. t he. i or i
oot} B, 8y A s e PG D SR i Fipk 4 £ U003 4 € VRS
Afte eful 2 i ng,_away .hl god clot in th rta, .
packap ST 8% et B 1510 g B it mnisrnf eB e
| ong). using, surgical blade. Each of the aortic
lL%fé’é’Pe’lsr?éSﬁ\HgéWE?&ked up by a bl ood vessel hook and
carefully placed in a chanber. According to the
nunﬁ/&'&—éﬂiani mals, the aortic sections could be
separated into 4- 8 chanbers. [00121] e. The baseline
[0013#hdresmett: t he aortic section was adjusted to 2 g and
mai ntai ned for 30 minutes, then the tension .
[00148)a SWKShandt SRR sate weangisepaseicd Mtosbgriohps in@pcoTdance with Oiei]
The aortic sections were first allowed to be

‘respenting agast @) 1 vvekks1 (W) 6 Mwehles) (d) é P veeksend Ad)t2rwecke Each age group

contraction was stabilized, 10 9 ~ 10"6 M
was Agtheydubbisided éntb Aohjrohund S B2d tl eubgtamps. h Tha SBR2 L trestmbnt@naups
The rate of vasodilation of the aortic section was

wereQRafdAth 180 Hgke oNSBE IWigEhage (dosing widktal I8mgmII $B221 solution
endothelial cells was nornmal. Statistical analysis

at 10 mL/kg). The control groups were given equal volume of water. The animals were

treated daily consecutively for 4 weeks. The animals were sacrificed and sampled for the

blood vessel tests and immunohistological stain assays within a preset time limit during the

day after completion of treatment.

[00116] Preparaiion of blood vessél sections:

[00117] a. Before initiation of the experiment, a circulated water bath was turned on with

temperature set at 37°C.

[00118] b.  About 10 ~ 20 mL of KH buffer were placed in each of three (3) Petri dishes.

The buffer was aerated with 95% 0,/5% CO,.

[00119] c.  After the animal was anesthetized, the thoracic cavity of the animal was

opened to expose the heart. Blood was drawn from the heart, The section from the arch of
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[00123] The changes in tension were expressed as
rel axation % The nmaxi mum contraction was expressed by

wo bweomizss acti ng tensi on at the hi ghest concene@EBUSNS/030040
of the inducer. Not only each animal can show
different response to the test chem cals, different
aortic sections in one animal can also show different

the aoeis poths tharawid doetatabete thdhdiaphragns wasTdieseeted vet, antl ivamedmtel yt gaced
fromeach aortic section were treated as i ndependent

in thd akyppedlated Rgridisha - anal ysis and the results were
expressed as mean standard deviation (SD).

[00189TRAT | BRYSonRQLVE B U D Bfande v &sél 61 the thoPidlc dbStaMekre cut away |
two-factor ANOVA. Further Post Hoc anal ysis using

usm%& FQ? BE s NSRS k&ssofse %ﬁeW%?reﬁﬁ& E!e%n%’é%a&ﬁl@ﬂ%% éhe

ata showed significant difference in
o H%%ﬁ% SRLES 53 s hsthgonts St ol fopEailncs
h | % .
Each orft rROLk (§nstasth gke§5|ip lbgtgl%lor A vlegs%f hc'ook 8 cée{ull]lg pkcF]d ina

rela |on €., vaso ncr ease

n tr n,increase .

chamts; ﬁgﬁor$ &ta? RGBSR aairh i s opts e Rpuin s it o 4+
Ach, the nean rate of vasodilation of the SHR 25W

8 chriRfS 0| rats was about 14% dif f er ent (whi ch was
statistjicall y Si gnlflg nt [p<0.05]) from cLhat of the |,

[001z}}Re 5 Jiige t¢hsion of the aq jc seaiiop anagjusied;to g apd painteined
of vasodilation of the 25-week-old SHR control rats

for 3Qamingtes then 2pjerFiqn measuementivasicondistes: at i stical |y
significant [p<0.05]) fromthat of the SHR-12W and

Vasogiigiorelkstont rol rats. At 10 6 M Ach, the mean rate of
vasodi | ation of the 25-week-old SHR control rats

[00122]ohbelacstig pacfipmsavere figvalkoved 1606 chntfacied matbd 07’ Mophenyleplgine.
of the SHR- 12W and SHR- 15Wcontro| rats,

After the pexdtactial was sTabilszed, 1054 108° Miaoemldhdlhmt(ACh}awere added to the
vasodil ation function of the SHR control rats

aorticl sdcdonsO I'Tic egte afvasaditatiag efithe sarggestibnvas bbdervel@o determine
function of the endothelial cells in the blood vessels

whettl@ttBé iptadrest thv@idotheli@ cellsOkim#As shown in Figures 3
and 4, the nean max. relaxation % (i.e., vasodil ation)

Statiftfcal Bulysis

[00123] The changes in tension were expressed as relaxation %. The maximum contraction
was expressed by the contracting tension at the highest concentration of the inducer. Not
only each animal can show different response to the test chemicals, different aortic sections
in one animal can also show different response to the test chemicals. Therefore, the results
from each aortic section were treated as independent data during data analysis and the results
were expressed as mean + standard deviation (SD). Comparisons between groups were

carried out using two-factor ANOVA. Further Post Hoc analysis using Student-Newman-
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SHR- 12W SB221, SHR-12Wcontrol, SHR-15W SB221, and
SHR-15W control rats were 83% 95% 91% and 96%

wo smpenksael y. There was no significant differmsmesions/ 030040
vasodi | ati on between the control and SB221 groups,

i ndi cating that the SB221 treatnent had no significant
effects on the 12 and 15-week-old SHR rats. [00126] As
Keul$hestivak darkied onitenJhost keta SRoviddalignificart diffatncerin (e. ANQVA. The

vasodi | ation) of the SHR- 18W SB221 and SHR-1 8W

signifi€icé Rivelnddspraecdipresloat 10° 7M of Ach, which gave a
max. relaxation % of about 90. 7% f or the SHR- 18W SB221

Resu{“ats and about 68% for the SHR-18W DC2#574501 v
control rats. This gave a statistically significant

001841 AECRRGE e RbS UhctAiicedVashliioM e Alis o iR SR

ats Sh a statisti ca y signi cant

rats. g'lgﬁf 1!'3 Xg??l'?lgg 8&098@@2&9{6&%&%@ H}%%%%Eléée?ggtaﬂan&eéw from
10° ﬂﬂ'&ﬂa@% boTnesinmrnee ESUERML eI M AL Rrorach we

R ﬁ?ﬁszﬁur@nggﬁemekﬁ%@é@?@g@%ﬁﬂtﬁaﬂ was
satsp B P <A B GOm R TR AR Gripssse At 107 M of Ach,

rel axati on % of the SHR- 25W SB221 and contr ol r at g

the meen eatepbasodiBempithe Bamecls ol SHibaqnirol fafpciap abeyi 2976 different
showed a statistically nificant di fference of about

(whiGOyBaatatioally sisnifiantio NOBE BAHTa Ok e SHELYEW DR SHET SWe
showed a significant difference of about 19% and about

contrdDegsi rAtt1I68 Mdch,thé mea rasenfivasedilationcofither25-@peR-gld $HR control
control rats. The results indicate that the .SB221

rats showed sigmificanp3%\aad 16Ybeliffermates romahost lo€the ibdiR-h2WiaaH SHR-
cells in the bl ood vessels of the 25-week-old SHR

15Wicahtdol rgtd)Fdsp8itively. Shevaresults Shayedahat theatasddilaBdh finctianof the
t he WKY-25Wcontrol rats showed significant

SHR Qbhtré1r2p d&sricthted @OtAts a%&a@su@@@mng BEChefud ctivncufithel@fothalial
max. relaxation % (/. e.

cells in the blood vessels deteriorated over tlme.

[00125] As shown in Figures 3 and 4, the mean max. relaxation % (i; e., vasodilation) of the
SHR-12W SB221, SHR-12W control, SHR-15W SB221, and SHR—lSW control rats were
83%, 95%, 91% and 96%, respectively. There was no significant .difference 1n vasodilation
between the control and SB221 groups, indicating that the SB221 treatment had no
significant effects on the 12 and 15-week-old SHR rats.

[00126]) As shown in Figure 5, the maximal % relaxation (i.e., vasodilation) of the SHR-
18W SB221 and SHR-18W control rats occurred at 10”7 M of Ach, which gave a max.

relaxation % of about 90.7% for the SHR-18W SB221 rats and about 68% for the SHR-18W

DC2#574501 vl
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vasodi | ation) fromthe WKY-12W control, WKY-15W
control and VWKY-18Wcontrol rats, respectively. At
wd gog/od2ef Ach, the WKY-25Wcontrol rats showeRCT/US2005/030040
significant differences of about 35% about 31% and
about 21%in max. relaxation % fromthe WKY-12W
control, VKY-15Wcontrol and WKY-18Wcontrol rats,
contrelspec fThisadaye a ftidticAly sidnificadcdifferehe ofiihout 23%¢ et 108IM of Ach,
rats showed significant differences of 25% and 23%in
the SHROIBW 8BR2D Nrdty shiowed @ stiMfeYicdI BV @fidanOdi ffafedlcd/i¥%0 DS YW about 37%
control rats, respectively. These results show t hat

betwéed tNASIARL 183 5B If d#aGhd SHIR QBW Etr¥¥r¥esC ARk k&litd AHRate that the
deteriorated as rats aged, indicating deterioration of

SB221Grehitiint iR éﬁ%ﬁnt@tﬁﬂc&faﬁl ein?Jéthl?all bits %9%9%@%&%&"% of

I'n Figures 8 an e max. axatl on

relaYARAdh h@&isggge%(%gd ggﬁ JKY- 12Wand WKY-1 5Wrats

I NCrease concentrati 03 : ncreased from 10"9.
: . . . . 0 6.M
100k e pobipgdh PSS, Uk SRR S G0 o Bison e
S L SRR MEE AF A P B i e SRl

iganificant differenge o bout 28% between the_nmax.

25W I‘éggézg%‘}ddiﬁ’“% GFISREE ARYE: %@m‘f i1 FERESgh (1S showed a
rats. The max. relaxation %in the VKY-15W SB221 rats

statigtically signifisantdifference of akous 22,8%u At 10099t Y’ ModfutchotheSHR-25W
respectively. The results show insignificant

SB2gil rate phonesd 2isignifirantdifferencsrof gbout hR%@nd sbave |l 2%l in geel thaximal
the WKY-15Wrats, regardl ess of the SB221 treatnment.

relaxayion36 fromsthe RERIW citeplirags. The resulis inkigateghat 8829224 rikatment
control rats showed max. relaxation % (i.e., -

improvsd thelfandtion pf the eadptheliahat!ls (1 tBavblodd Aedsels Fhthe Bosweek-old SHR
rel axati on %of the WKY- 18W SB221 rats and the control

ratsr at s were about 94% and about 86% respectively. There
was no significant difference in vasodil ation between

[00128F ABA3dm @i Pigpreah at Y0HfeM @@ ALk Ghe WKOYH5W dvitroBiatsigowbdt
the SB221 treatnent had no significant effects on the

signﬁfg:{agtt différeides bh gboRO LI bt 598 &ld aboRBPYint k. YakatidSW (i.e.,
vasodilatic;n) from the WKY-12W control, WKY-15W control and WKY-18W control rats,
respectively. At 10”7 M of Ach, the WKY-25W control rats showed significant differences of
about 35%, about 31% and about 21% in max. relaxation % from the WKY-12W control,
WKY-15W control and WKY-18W control rats, respectively. At 10 M of Ach, the WKY-
25W control rats showed significant differences of 25% and 23% in vasodilation from the
WKY-12W control and WKY-15W control rats, respectively. These results show that the

vasodilation function of the WKY control rats deteriorated as rats aged, indicating

deterioration of the function of the endothelial cells.
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'[001a%1n&§§b9w@ inigermsd?, be

[00131] As shown in Figure 11, the max. relaxation %
(i.e., vasodilation) of the WKY-25Wrats increased as
wo bwedadrsconcentrati on i ncreased from 10 9 M teC/OSHOM30040
The max. relaxation % of the WKY-25W SB221 rats and
the control rats were about 78% and about 73%
respectively. There was no significant difference in
[00123)s ddishewn onFigetendand 9 lthe BB 2dlaxatidn &ofitr, ohsodilatign} of the
i ndi cating that the SB221 treatnment had no signifi cant
WK ¥ 128¢ tusd WK Y H6W ransdhéreasedis thé ack oeletitedtion inceekédsfrom 10° M to
the bl ood vessels of the WKY-25Wrats. [00132] In sum
10 M) 8héwiag maxiredl va&Rilvasmadil &b, ot 19Ut Bmdi10-5tVIahé1 wer less

bl ood pressure (VKY) rats demonstrate that the max.

thanra%lﬁ)s% ﬂl%re&&fbeﬂ%eﬂ%e %fi‘élé(a@@ﬁ‘ 515‘1%5 WK%@W 8BbY1 and control
andsi gni ficantly over age (Figure 7), show ng

rats. 9&{ RS rqr E4eQhas fmérgﬁ cahtdfbdep @@%%ﬁég thEinhs rélﬁ‘xatlon

the bl oo vesse e to agl ng. wever treat ment

% oiﬁfu; ?H@‘?IIZWD Sﬁﬁ?lh%\{hé 903'&'0911:1% HRE n'l%gol)élla?hﬂm °P g ?\Q: eY-lSW

rence In € vaso atlon, sugges tha

S | D098 TR e
SBZZ {a? é ﬁﬁ) OnEHF a s':wca'ﬁ? 230(?) ﬂ(fj al{%aﬁ%% re@gﬁlvrgg'% 6esults
t he. fJ di.n n t
shov, Signifggy Sdertiig o et e SEATE aedouhe kel SRS B e
es _ nimals, as shown in Figure 2, the max.
’ega%gﬁfséiig'}‘fﬂ‘gﬁ%&fgﬁm’é%ed significantly over age (p
<0. 05) between the 12 g p‘g and the 25 Wg
I %11 S90S B pagsand seaiznl rard shapedl e,
VKY rats, aging contributed to the change in
relwa%%ﬁ (.66 vesadilatine i, and 1§ T offewh. he man wtexation % of the
VKY rats (Figure 7), when maxi mal Ach (10"dM was
WKyt i3 SB2 hleratrenud thex¢cmsral tatsrweve about 946 shiRalBYB afb oragpeotinsly.
about 50% (Fi gure 2), as opposed to that of the 25 W
Therv\kids nasigniﬂ@hmldiffasncabm uasodiliiof Betyeerethe SB22h igoup aed thedontrol
as an indication that the SHR rats devel oped potenti al
groupyipédiciterpshanhe BB It theaymeng batl noNigiificaaseffdeavan the funicdan efshe
8-11, there was a significant difference (p <0.05) in
endotietial dellb amaig the WKVeIsNeeds.t he Control and the SB221
Goups in the SHR rats, indicating that SB221

[0019FMAB Shévah ROFigire Q¢ | the fhak 'YBlakitionVg (e &/astRVIaH &) 8 the WKY- 25W
hypertention and the

rats increased as the Ach concentration increased from 10° M to 10° M. The max.

~ relaxation % of the WKY-25W SB221 rats and the control rats were about 78% and about

73%, respectively. There was no significant difference in vasodilation between the SB221

~and control groups, indicating that the SB221 treatment had no significant effects on the

function of the endothelial cells in the blood vessels of the WKY-25W rats.
[00132] In sum, the results of the vasodilation studies in the normal blood pressure (WKY)

rats demonstrate that the max. relaxation % of normal rats decreased generally and
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reduction of vasodilation. [00134] The results of this
study showed that the effects of SB221 in normal bl ood
wermsernet rats were not significant. However, 1RBBI292005/030040
denonstrated significant bl ood pressure |owering
effect in hypertension animals by significantly
increasing the dilation the vessel, probably through _
significantlyotver agedFigarst B, showingaictesioratibmef the fmctien oflandpthelial cells in
preventing the degeneration of endothelial cells.
the HI}odQISBIs@\E 0DAdnd. Héwever ithet treatniennof $BARA| to tlesWKOSratsglid not
endot hel i um dependent vasodilator (/. e. , ACh), it
show\Elgniibanivdiffehetice HRRE Fasodilmion;sugdestinghemhe tffstts efIBA2M in
t he degeneration of the endothelial cells. [00136] The

nomfhE ORBE prkiRdra®f wérb RotefHPHdAR! (Fiureg8L113. i n both the VKY
and SHR rats due to agi ng was probably due to the

(00159 COWAY 1§ BRIMBREs In WKYIARBRISEvE!, widh tHe/SHIE #RSwert dked to

reduction in the Secretions of NO prostacyclin and

smdfag%&%klsm &ﬁu's%ﬁdm@a{e%g&gﬁfm a%dﬁrﬁas,faeswn &(ﬁﬁ?@ 2, the nax.

ncrease 1 n the secretio endoper oxi des;
i ncregase in the.or ' f ' cl ast
relatalGh s SRR RS Bk B O 6 Sl B0 FRER%he 25
6 eduction in the sensitivity.o ul ar_ snoot h.
W elhib ol BoBar R e oG R e i oy YR § Pt ibuted o
ame phen non_al so was, found in. the,eld nd ..
the q?ms@r"e R WeBt ke é”?*atﬁmsabaﬁn e gﬁ’?x@a‘f fFEigure 7),
arterial blogd flow at the upper arm .it f d
when mgximah Ach (HuoMh WAV Hb Ji§18a% @?@w&‘@% ip @qvgi%'zgﬁggmup was
functions in the NO pat hway and increase in the
aboup @ (Eigiesr?) oFs appesed exihaie e W Rdetgts which was about 70%
_vasoconstrictor. CONCLUSI ON [00137] This study showed
(Figurh &), véisipservedtas amingicatarethetiibe SHR sats develpped mpigtiad Ihyprytension
pressure, but also have endothelial protective
whemthey ugady Also, 8ishovaiin Figures$- e s wis aaggnifeans didteeence (p < 0.05)
in max. relaxation % between ‘the Control and the SB221 Groups in the SHR rats, indicating
that SB221 demonstrated effect on inhibiting the development of hypertention and the
rcduction of vasodilation.
{00134] The results of this study showed that the effects of SB221 in normal blood pressure
rats were not significant. However, SB221 demonstrated significant blood pressure lowering

effect in hypertenéipn animals by significantly increasing the dilation the vessel, probably

through protective effects on the vascular endothelium in preventing the degeneration of

endothelial cells.

DISCUSSION
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STUDY 2 Protective Effects of SB221 on Endot heli al
cells: Morphol ogic Study Using CD3 1

wO navsphsst ochem stry net hod [ 00138] PCT/US2005/030040
Pl atel et/ endot helial cell adhesion nolecule-1
(PECAM 1), also referred to as CD31, is a glycoprotein
expressed on the cell surfaces of nobnocytes,

(00135 dottﬁ&?‘% eﬁﬁ’il:?&rﬁ% Etsus @n&cﬁﬁélﬁh{‘deBeﬁd‘Q_n Fasodilator O(i.e.,ACh), it

cel nnDns et al

T R

llreference) CD31 is a si ngI e-chain gl ycoprotein of
€el5130- 140 kD. Detection of CD31 u5|ng PECAM—I ant i doby

stern blott eci

(00131 56 it Gh b sndlleb s reBi @SI;IMES&%P
has been enpl oyed in the nnrphology stud t he

aging mas prebpbly |dug;@| the folloyine3egsons; (Orlampggs) oé‘\gj/qq groteins; (2) reduction
par agr aphs, norphol ogi cal study of the aortic sections

in thp seqetiond oA Oppudstagyclin ast endptheliumtderivgd hypsrpokerizing dactert
using an affinity purified goat polyclonal antibody

(EDHR); $Bdnergase Iiis the aeqoetjvini of endoppyoixitgs;d#) intreaseam thexpyoduction of
term nus of the PECAM I of nouse origin to detect the

reactbioxlgsti $petibg (5intivashiirsthe pheintiidn of enddthelin- 1 ; Mid KE)eduction in
[ 00140] The instrunent/equi prent, reagents, test

the seMditiNityQdTascl b BBbSth nﬂfgueaénsttwaﬁmtpeosmydubm(m)fw The
vessel sectioning were the sanme as those described in

sm@%&&ﬂm@norﬁéﬂw was tb@flift Hle S8 arldTpBRdHsE BGREATpStiens, Through

ai ning [00142] The aortic sections were soaked in

e B RO A SHREAE 8, SN B e
pOp\H%[OETlg il b R Il FuRBbA dB 'tk N6 "bta{hgﬁi mz T nltee'é?é n geaﬂfg%%ctlon of

ers were prepared as xylene alnin
% xyl ene), xylene 3 (100%
CYCIO%VE %%é di%S&/en?v Sgéoﬁgg B)é% et hanol , 75% et hanol ,

CONCLUSION

[00137] -This study showed that SB221 not only have the effects in lowing blood pressure,

but also have endothelial protective activity in SHR rats of 18 weeks of age or above.

'STUDY 2

Protective Effects of SB221 on Endothelial cells:
Morphologic Study Using CD31 Immunghistochemistry method

[0013_8]4 Platelet/endothelial cell adhesion molecule-1 (PECAM-1), also referred to as CD31,
isa glycopfotein expressed on the cell surfaces of monocytes, neutrophils, platelets and

certain T cellé, endothelial cells (See Simmons et al. J. Exp. Med. 1990; 171:2147-2152;
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50% et hanol and 100% water. The paraffin sections were

first sequentially placed in xylene 1 xylene 2, and
woxyloens28 f or 10 m nutes each, then sequenti alpgI/pSmozaB0040

in the 100% 95% 75% 50% ethanol and then water for

5 m nutes each. The paraffin sections were then placed

in a box containing a solution of 3% H2G2/ net hanol
Berfad4 80alf Pimrhndll 1996 E856. 1511 5684, ffcharCReah iRofiRkatéd BN

and sequentrally placed in 0.1%trypsin at 370C for 30

i put o6 BRI AL bBR: Q45K PY TRRectioh bEED31 usi
refefinbd); ?ﬁ)ﬁpga %%l@?oﬁ\?ﬁ tg%&ﬂn@&g{ g&a?ﬁgﬂm Detecti using

pouring o Ion an e primary

recfl LAt S ettt R ReARirls M SRR ARt
. ' ' d
(o P PR sh By e roRe €L P aRTHRR R b RAE

sol utli on for 15 m nutes each. The paraffin sections
endgaslia §Tl[.]§'r ned with DAB. Between the change of

sol utions, the sections were washed 5 tinmes w th PBS,
[00139} Hntherdollpwing paregrsphs; mermhelagical skadyenf the agriig segtionsipgepared

paraffin sections were observed under m croscope.
accadingite Bludnll, wied, yvab earfietbaut 3ping pe affiaily purifisk goatpolyclonal

i mmunohi stochem stry staining were visually eval uat ed.
antiRESURIFS] agadBtlaipdptids meppingiati the Firopxy derminustofithe PECAM-1 of

endot hel i um of the SHR-12Wcontrol rats (A) and the
mouStiBriinsv\detecttthieoTD3 lvis tHeBinmunekiptecltemigtityymethed i nt act

and had snooth surfaces. However, the endothelium of
METHOIEHR- 18W control rats (C) and the SHR-25W contr ol

rats (D), respectively, had uneven and partially
(001408 | Eifd indtfunfert/équiesent, Thugents, et blutiohd] anirhals| anlindl tieltenents, and

SHR rats with ages on or above 18 weeks had damaged
blod&sdeN §dctibiihg Ve kHSdand%s BHve¥Bestitbediig Sfudy Ipsiupfe.- (D)

t he endot hel Tum of the SHR-12W SB221, SHR- 15W SB221,

[00HTR- £BW SRAMoni Aoty 2RWImB221 rats, respectively,
was_l_n‘fEE and contai ned snoot h surfaces. The results .
[00142f FiRtOrticVRLtidnt Sverdoaled 1R JOR THnRfih a4 8128 effbbd R in paraffin

and sectioned. CD31 immunohistochemistry staining were performed on the paraffin
sections. Several stain chambers were prepared as xylene 1 (containing 100% xylene),
xylene 2 (100% xylene), xylene 3 (100% xylene), 100% ethanol, 95% ethanol, 75% ethanol,
50% ethanol and 100% water. The paraffin sections were first sequentially placed in xylene
1, xylene 2, and xylene 3 for 10 minutes each, then sequentially placed in the 100%, 95%,
75%, 50% ethanol and then water for 5 minutes each. The paraffin sections were then placed
in a box containing a solution of 3% H;O»/methanol (1/4) for 10 minutes; rinsed off
excessive solution; and sequentially placed in 0.1% trypsin at 37°C for 30 minutes and 3%

BSA blotting for 70 minutes. After pouring off the solution and adding the primary antibody
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endothelial cells of the SHR rats, which prevented the

cells from bei ng degenerated after 18 or nore weeks of
wW@Y®6/03A0046] As shown in Figure 16, the endotkel/Usavnu630040

t he WKY-12Wcontrol, VKY-15Wcontrol, WKY-18Wontrol,

and VKY-25Wcontrol rats, respectively, was intact

Wi th snooth surfaces. The results indicate that the

ST Pt N A A T i
17 h d I f ,th

sectGhs D1 KRS spbtghqs eﬁ%@ve%‘g 1"”@93'1 m%v%é%i)@ém

lrats res. ectlvclég E‘? t W|th f%ilgg.rfacs

soluig, SHTERAYIE Repairidad s PPé [amintsp pachs %ﬁar 1§ SFgtons were

~affect the nor phol ogy of the end thellal cells aof the
stainggwithPAB. Bptysenih ecsaf.selptlgns aa?cggnwersmfdﬁflmes with

Human Unbi | i cal Vein Endothelial Cells ( HUVEC) [00148]
PBSpeachiiimlgsierhior Sapiguten shfter staining dhemagafimenstions) wee obssrved

type, HUVEC are often used as a tool in cardiovascul ar
undgramierpsedpet o i nvesti gate angi ogenesi s and cardi ac

di seases. [00149] The cytotoxicity effects of SB221 on
StaristibiE@nadesie st udi ed using the | actate dehydrogenase

(LDH) assay and the MIT assay. Wen plasma nenbranes
[001d8] dthklresubls ef CD3T inphwhisyochdimistre sthinthpwpre viswallyevalgated.c

LDH is rel eased into the surroundi ng nedium Thus,
RESUIVES: neasurenment of the LDH activity indicates |ess

cytotoxicity of the test drug. On the other hand, MIT
[001(43} (&, showHh IEFiBMet 1] @& ehdotheiln-of 1R SHIRh gwé&lﬁbr@&qm bikd the

brom de) is a watersoluble tetrazoliumdye. Active

SHHHSW%BQR@lrrh@kBP' SRSV AG ARG RtaA ankl h¥d Sodie bdrfacs HRWdver, the
the yellow sh MIT to an insol uble dark purple

enddUifiR7 e THRS s9PBYRIOPHANCI RRPUBSHR 84 cBhAars (DYIoAC

The wat er -i nsol ubl rmazan can be i sol atéd,

respgc!gigrgl?f o eOenaeHld%raH?Pt ﬁee?% éﬁfﬂkfa d 9H 2L inflated ﬂ}at the SHR

otonetrica er measur enent

rats %mt}ﬁ ageosro%zr %Qoxlenl%' WkERad damaged endothelium.

[00145] As shown in Figure 15 (A)-(D), the endothelium of the SHR-12W SB221, SHR-
15W SB221, SHR-18W SB221, and SHR-25W SB221 rats, respectively, was intact and
contained smooth surfaces. The results indicate that the SB221 had protective effect on
endothelial cells of the SHR rats, which prevented the cells from being degenerated after 18
or more weeks of age.

[00146] As shown in Figure 16, the endothelium of the WKY—VI 2W control, WKY-15W
control, WKY-18W control, and WKY-25W control rats, respectively, was intact with
smooth surfaces. The results indicate that the endothelial cells of the WKY rats did not

deteriorate upon age ranged between 12 weeks and 25 weeks.
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| ower cytotoxicity of the test drug. MATERI ALS:

[ 00150] The HUVEC were provided by Dr. K C Lin,
wore@sozest of LongShan Wonen's and Chil dren' s MOBDP$1083/030040

ChungHo, Tai pei Hsien, Taiwan. Sanples of human

unbilical cord was placed in sterile PBS buffer.

Col | agenase type | was pI aced into the solution.

[001Iﬂe§9§9c§\bx?| G, ur&‘?lg'tﬁ% M@ﬁbﬁﬁ&e%{re@ §E§21 WKY-15W

ctron/re utlon ce

oo Ags %‘?%&Wﬁ%ﬁ%@ 9p€§,@é§y 0 lﬁ%f%g?mh
suries cfemaga%ﬁozﬁegi/"y%hw"héﬁfféw@@ 9&%?%5%%%{9&*‘8 g Pl

nvest. 1973; 52:2745-2756). [00151
endo@eh@lpe}l@g@tgﬁb@(m% the same as those described in !
Study |, supra. METHOD: 1. LDH assay [00152] After the
HUVEC cells were confluent in the culture bottles, the
cells were suspended by a trypsin-EDTA sol ution. The
suspended cells were the$1Tlp51P§c3ed in the 96-wel

culture pI ate at 5x1 03 ceI |'s/well. The control group
h X g 6 0 .- 4 ’ 1

provfde a basal reference value of no cytotox]C|ty
[00148]e Aeap ebundemtaad egpilp apessikde endgthplial dell tipecHMVEDamefieraused
cont ai ni ng various concentration of SB221 . After 4

as a 136Lih $ardidvasoulr teseachimdidestigteangilgbsiisadd andiao diseases! y
m xed with equal volunes of LDH kit reagent. The

[00149)XThE SBotoRICRY KiERts GIISB200 bh HRTWET AtiélstudiddrusiHg (he athRs
with protection fromlight exposure. Then the stop

dehyﬂn%%&fé@é (EOHYRkHRE tRAUTTALRP! WiHen pReme nitnbriiRs 6EEdIY &R

ia were added to the m xtures. The reaction results

dlsru?ﬁﬁﬁ %?'] t1;lneet@st Qll%ge HeQYtcRb1AIN 19 RYLH $RE ki suftoluttfifd mbXiBAL Thus,

e cells were"also included in the experinent to

ot LR Ml T e o
0'(herI ﬂéﬁ&tl\ﬁT? I2?—(4,5-dlrne:thyl‘t}‘uazol-Z-yl)-Z,5-dlphenyltetrazolmm bromide) is a water-
soluble tetrazolium dye. Active mitochondrial dehydorgenases of living cells convert the
yellowish MTT to an insoluble dark purple formazan. This conversion does not take place in
dead cells. The water-insoluble formazan can be isolated, dissolved in an organic solvent
and quantified spectrophotometrically. Thus, higher measufement of the formazan indicates
lower cytotoxicity of the test drug.

MATERIALS:

[00150] The HUVEC were provided by Dr. K.C. Lin, Presidenf of LongShan Women’s and

Children’s Hospital, ChungHo, Taipei Hsien, Taiwan. Samples of human umbilical cord was

placed in sterile PBS buffer. Collagenase type I was placed into the solution. The
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cal cul ated by setting the absorbance of the total

| ysate group to 100% 2. MIT assay [00153] After the
woitdER®el | s were confluent in the cul ture botedEBES20051€30040

cells were suspended by adding a trypsin-EDTA sol ution

to the culture medium The cells were placed in the

96-well culture plate at 5xI B cells/well. The cells

endddiR1 LS Ve J‘\%ﬁlﬂ@& Gagggatﬁchﬁlcmmgé thd Qutidf. TRE Eélls were

e contro group en cultured in the ML99 medi um

cultw%stg tYne % 95 d?ﬁ? g@t&gﬁlg 26%?721'9%? leHcgnheTﬁﬁl dulthfe!, rmts@iutlon

S vvere CU I'a contal ni

yari ous f,,SB221 er 24 hour.s

ECER VP eTiet wii e S PERR et o r o L ceﬁw leg
containing 100 nL of 0.5 MIT. The ce

changel 6t AE 1A HBEGTCOARBBUIBIE PN, JoCh st AFTES2 7452756
renoval of MIT, DMSO was added to each wells to

[0015i1 s $Bheracagants ovstd the saheasdhesgdpsenibed ivfStedyel, s¥rdt i ons at
550 nm was neasured using an ELI SA reader. The

METH®Der ence in the absorbance was determ ned and the
per cent age was cal cul ated by setting the absorbance

1. LDHfdsexyence of the basal control group to 100%
Statistical analysis [00154] The results of the LDH

[0013DF AfeF tlRISEYECWRIlewexRbafSRtinake cakmre bosllantakells were
deviation (SD). The differences between groups were

suspRAddYA G rypSintED PA Soluiéh. OThe NsPéAdeduens Were thaspladdddn the 96-well
Tukey test was carried out on the data show ng

- cult®k Plakd 41504 &11%@11 EMEESonteB! §B6p AN PHOwA MBI M B9 mMédEum

significance level was preset at p < 0.05. [0100]

contgﬁ Ln-BSFBS{ Qlﬁﬁ\]lde&%’ baAO MR rdrie 5519@5@;10]%’106{1&@'— Bhe experimental

IVI y of 't control group (basal “val ue,

groJ&)g %gefég% ﬁ}gEhE 1 @:rg%ﬁ%éo%%%)x Vatous ?&i&%nt}aétrog % sBS2 lo OA/ﬁer 4

ysate roup representing 1

rouf A bt P LT e %}éﬁfﬁl‘%{er o pEpe it

reagent q'lhta fl’nel)r(f%pe% %vseref lge%rtnatt rggrtn tempergltureqar Bad mmu es vw qotectlon from

light exposure. Then the stop reagent at volumes equivalent to those of the culture media
were added to the mixtures. The reaction results were then detected at 490nm wavelength.
A total lysate of the cells were also included in the experiment to provide a reference value
for 100% cytotoxicity. The results of LDH activity were expressed as % cells lysate and
calculated by setting the absorbance of the total lysate group to 100%.

2. MTT assay

[00153) After the HUVEC cells were confluent in the culture bottles, the cells were
suspended by adding a trypsin-EDTA solution to the culture medium. The cells were placed

in the 96-well culture plate at 5x10? cells/well. The cells were then incubated in the M199
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were not significantly different fromthat of the
basal value. The results of the LDH assay indicate

WO bab/05B221 was not toxic to the endothelial cet1/8$52005/030040
[0102] As shown in Figure 13, SB221 has no cytotoxic
effect on HUVEC. The MIT conversion by HUVEC cells
treated with 1x1 0 6 to IxI O'3 ng/ nL of SB221 ranged

medfubPfB 24 Ro 0 TR % tr Qf/@rb% &&r{p u?tﬁx%dtu?tthte Mf&?%ecﬁmﬁ to %rovxde

contr ol group (ba

B e %fpéﬁ%ﬁg%fg“f?ﬁv ﬁ%%ﬁﬁ@ge%bﬂ%@?%ﬁ ia

e B B BBl s e e s

cyctotoxic to the HUVEC. [0104] VM|Ie the invention
with iigsh gl media P%@ams;loﬂwy 0p9-5 anedmpiMET afhbe pallspigrqpufivated in
the preferred enbodinments, it is to be understood that _
a 37tChmcubratee for Dours Adfibdr the minbmil of MTITh®&MI G elap sddd to each wells to
enbodi nents. On the contrary, it is intended to cover
dissolwd the vells"due kbsoHah & 6f tiSsoWdidh€lati360 appRdsanidastred ubiag én ELISA
skilled in the art. Therefore, the scope of the

read@P AR AR r&Glcdinhe ahekafcebfaseephinedatd Be Pér@é}ﬂ@gi:twas calculated

interpretation so as to enconpass all such

by sl th GB¥oHRAAS Wffeleh@ dFithelbasdMBohR] ?éﬂu? @@mmc euti cal

COI’TpOSI tion corrprl Si ng: an extrac Radi x

Smngﬁgfghggégae_(root of Scutellarla), an extract of

ptidis (rhizone of coptis); an extract of

[0015ﬂg‘r§% %Eulﬁfb 1?@915% b MOl ?G}érer&gﬁe? faﬂne%‘%%@xa

dewaéswife? R G Blryln SPUS PP bRl PR bR RO P

bt B8 R e Gaed OBy P TR B SPITFGb Egreness in
cutellarla sai.d .rhizo of co tis, sa root/rhizome
the AOY Apalytis- Thesignifiganeglsyel 3yas g %‘é’ﬁﬁ <tﬂ7‘5 a sol vent

which is at |east one selected fromthe group

fo100]
[0101] As shown in Figure 12, the LDH activity of the control group (basal value,

representing no cytotoxicity) was about 14.0%, as compared to the total lysate group
(representing 100% cytotoxicity). The LDH activities of the HUVEC cells treated with
1x10% to 1x10” mg/mL SB221 were within 3% differences from that of the basal value and
were not significantly different from that of the basal value. The results of the LDH assay
indicate that SB221 was not toxic to the endothelial cells.

[0102] As shown in Figure 13, SB221 has no cytotoxic effect on HUVEC. The MTT
conversion by HUVEC cells treated with 1x10°® to 1x10 mg/mL of SB221 ranged from

125.4% to 80.0% in comparison to that of the control group (basal value, no toxicity). There
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of water and ethyl alcohol. 2. The pharnmaceutica

conposition according to claim1l, wherein said root of
wapebetdzes i a, said rhizonme of coptis, said rooRCEUSR005/030040

rhi zome of rhubarb, and said root of ginseng are at a

wei ght ratio of about 1-2 : 1-2 : 1-2 : 1-2. 3. The

phar maceuti cal conposition according to claim 2,

oo S oA L i L O G T
resufBF OV ASENAAREE 0Bl <P ANor (31 8 el boc

armaceuti ca rtrrEJ03| tion accor
@—%M@ wherein said root of Scutellaria is extracted
tet-. 5. The pharmaceutical conposition according
t ikm4, wherein, said rq of Scutellariais
mloéit Sgg@gdvaéPO%Btﬁfox%O ﬂ?d%gegc The phar maceuti cal
conposition according to claim1, wherein said rhizone
of coptis is extracted by water.7. The pharnmaceuti cal
conposi tion according to claim6, wherein said rhizone
(0104} Whilstthesinventionhagbaca deseribethnwapel exgmpleg andringerm of the
phar maceuti cal conposition according to claiml,
prefevrasiresbodiadngs, itdoto berwdderkipodthet e invhutinaripnetrlianitedtte thetdinglosed
by about 95% et hyl al cohol at about 70 5C. 9. The
embpdiarentsc Ountthe edntregn dsintended tacoverdangustmodificationslas would be
wherein said root of ginseng are extracted by about
appdbéfytethhyd skilleddinthle agtt Tabkrefiire, #he scbfof thd)appéided claims should be
phar maceuti cal conposition according to claiml,
accovdedrtiid brosduistinfxirétatidn wf ast®eicofipassalltset modificatidas.d
extract of rhizone of coptis, said extract of
root/rhizome of rhubarb, and said extract of root of
ginseng are individually filtered and condensed to
form concentrated powders of said root of Scutellaria,
said rhizone of coptis, said root/rhizone of
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rhubarb, and root of ginseng individually, and wherein
said individually concentrated powders of said root of
woebetdes i a, said rhizome of coptis, said rooRdT/ISD0HEB0040

of rhubarb, and root of ginseng are m xed and
granul ated to produce granul es of said pharmaceutica
conposition. 11. The pharnaceutical conposition

We @agerding to claim10, wherein a pharnmaceutically
accept abl e excipient or carrier is added before said

d ' . . : _ it
cbor di a5 el ghermathit AL IBASH LARSERTE 00 A 1 cn
co neﬁ%ﬁ?a&ﬁocfg% fi[}gc?t\éﬁgrii%e &?Tg%%yeﬁg}@{}d/ or mai ntain

nor vas The
h ti.cal i ti [ t laim1,
oo R Ge  TRRB RRR B RRPY, b5 o1 ot et
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said exttachefisaidgostaind rhipeme of rhidmgh, shid gxirast orotiofiginszngrare produced
coptis, said root/rhizone of rhubarb, and said root of
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are at a weight ratio of about 1-2 : 1-2: 1-2: 1-2.

3. The pharmaceutical composition according to claim 2, wherein said root of
scutellaria, said rhizome of coptis, said root and rhizome of rhubarb, and said root of ginseng
are at a weight ratio ofabout 1: 1:2: 1.

4, The pharmaceutical composition according to claim 1, wherein said root of

scutellaria is extracted by water.

5. The pharmaceutical composition according to claim 4, wherein said root of

scutellaria is extracted at about 98 + 5°C.

6. The pharmaceutical composition according to claim 1, wherein said rhizome

of coptis is extracted by water.
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of root/rhizome of rhubarb, and an herbal paste of
root of ginseng; separately drying said herbal paste
wo oob/onf2s4Scut el | aria, said herbal paste of rhirzonmeEsS®HSN030040
coptis, said herbal paste of root/rhizome of rhubarb,
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powders of said root of scutellaria, said rhizome of coptis, said root/rhizome of rhubarb, and

- root of ginseng are mixed and granulated to produce granules of said pharmaceutical

composition.

11.  The pharmaceutical composition according to claim 10, wherein a
pharmaceutically acceptable excipient or carrier is added before said condensation.

12,  The pharmaceutical composition accordiﬁg tc; claim 1, wherein said
pharmaceutical composition improves vasodilation and/or maintain normal vasodilation in a
mammal.

13.  The pharmaceutical composition according to claim 1, wherein said

pharmaceutical composition protects endothelial cells in blood vessels from degeneration.
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pressure in a manmal conprising: adm nistering to said
manmal an effective anount of said herbal
w@bmsoeeut i cal conposition according to cl ai nPAI/US2005/030040

14, The pharmabeutical compositioﬁ according to claim 1, wherein said
pharmaceutical composition lowers blood pressure and/or maintains stable blood pressure in
a mammal. |

15. A method for preparing said herbal pharmaceutical composition according to
claim 1, comprising:

individually extracting said root of scutellaria, said rhizome of coptis, said
root/thizome of rhubarb, and said root of ginseng with said solvent to separately form said
extract of root of scutellaria, said extract of rhizome of coptis, said extract of root/rhizome of
rhubarb, and said extract of root of ginseng;

separately filtering and condensing said extract of root of scutellaria, said extract of
rhizome of coptis, said exuéct of rooUrhjzome of rhubarb, and said extract of root of ginseng
to an herbal paste of root of scutellaria, an herbal paste of rhizome of coptis, an herbal paste
of root/rhizome of rhubarb, and an herbal paste of root of ginseng; |

separately drying said herbal paste root of scutellaria, said herbal paste of rhizome of
éoptis, said herbal paste of root/rhizome of rhubarb, and said herbal paste of root of ginseng
to form concentrated powders of root of scutellaria, concentrafed powders of rhizome of
coptis, concentrated powders of root/rhizom_e of rhubarb, and concentrated powders of root
of ginseng;

mixing said concentrated powders of root of scutellaria, said concentrated powders of
rhizome of coptis, said concentrated powders of root/rhizome of rhubarb, and said
concentrated powders of ginseng to form an herbal powder mixture; and

granulating said herbal powder mixture to form granules of said herbal

pharmaceutical composition.
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16.  The method according to claim 15, further comprising a step of adding a
pharmaceutically acceptable excipient or carrier to said individual herbal paste before said
drying step.

17. A method for improving vasodilation and/or maintain normal vasodilation in a
mammal comprising:

administering to said mammal an effective amount of said herbal pharmaceutical
composition according to claim 1.

18. A method for protecting vascular-endothelia from degeneration in a mammgl
comprising:

administering to said mammal an effective amount of said herbal pharmaceutical
composition according to claim 1.

19. A method for lowering blood pressure and/or maintaining stable blood
pressure in a mammal comprising:

administering to said mammal an effective amount of said herbal pharmaceutical

composition according to claim 1.
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