;Xyz{|}~e3et Z6TN{2 2 ~."R Z~ C3 WD 00/ 24934 PCT/ US99/ 24851 PHYTOM CS: A
GENOM C- BASED APPROACH TO HERBAL COMPOSI TI ONS FI ELD OF THE QNVERR @CH This
i nvention rel %&&g&Mher bal conpositions. Mre specifically, this invention
provi des tools and net hodol ogi es for inproving the sel ection, PAEYIRAESI
quality control and manufacture of herbal conpositions, and to hel p guide

t he devel opnent of new herbal conpositions and identify novel uses of

exi sting herbal conpositions. |10 BACKGROUND OF THE | NVENTI ON All

publi cations and paten,i, applications herein are incorporated by reference
to the same extent PAEYTO 5 A GENOMIGBASED; ABRRQA Tﬁhﬁ@rﬂﬁlﬁbpl i cation

was specifically and individually | pjngpbRFTIONGE | NCOrporated by
ref erence. Herbal nedicine has beena{ian use@-{or centuries by people of Asia

and Europe. In 15 the United States (US)) herbs have beconme commercially
valuable in the dietary supple | as in holistic

medi ci ne. Approxi mately one thﬁ@@ﬁqﬁii@%ﬁﬁg’?‘on has tried sone form
of alterqative nedirgishevention feftds t@P&Sal(c BaGHI ﬁ\%re%g?ciﬁég?,athm'in glm J.

Med. 328:246-252). Botanicals, 1ncluding herbs, have also beconme a tocal
poi nt for the pebvidesdaris arfdi methodotogids fordwpaating the agjection, testintgy; qadlitylcanmbes.

Active conpounds, derived fr | ant, .extracts, ,are. o onti nui ng_i nt erest
to the phar madB4iMeE °tf‘FFoqf§‘F&{;]. ‘PWOS@?%‘P t,°ﬁl°53<%ﬂ‘d‘? é‘e éﬁ‘_’%‘m"i‘%%ﬁ‘%‘éti C
drug obt ai ned yfaMddifshidhiallialdify Nkl e of Btz fErbal Lorhiosithls ™! ed that

approximately 50 percent of the thousands of drugs comonly used and
prescribed today are either derived froma plant source or contain chem cal

imtations 2 5 of a plant co I . O Earl Mndell 's
Her b }Bi b‘_Pe, A Fireside Book).HRgg&_(l'i%{?M“{FSefl 'ﬁﬁﬁﬂ&v%&%ﬁ i ci nal _
formlations, 0od AupiHRARAL nd it AniicaieHRHRIENLLS iRkdfbordled bl kGuERR!E!

herbal conmponents or extracts from herbs. He
~ "R <i f3 WhoSinp4xnt ROTL43I8dividas pubkicition nepatérdappliration weespetifically

treating various.dj.seases. of h ns and aninmals. in many different countries
for a very Ior?é’ab’é‘{"wgﬂﬁ&‘m&f:%&j s@é‘,‘cc’&oé?fdgg.r&ﬁtﬁg%e; 1999, Medicinal Plants
of the Wrld, Chenigebalariafdind Ha6Béch in b térftiids by oL e ABIaMRdIERLdpR! 1)ses)

Humana Press; D. Mbdlony) 1998, The Anerican Associationof Oiental
Medi ci nd5s 5 GberpinidedS@tes ES), berbihawedecanre eemmpsinlly ivaluablgin theldjetByoks;

Kessler et al. 996.. .The Doct of' s. l et e..Guide to Healin di ¢ines,

Ber kl ey Healt h%“ﬁ%l‘f:wgtﬁg%u%o g‘l)ei;’1 %nﬁ%’aﬁ? tl'c lIng‘ljjlé%‘rﬁg') &’P%’F‘ B%af‘le‘K/é‘ F(I‘\:(ﬁ?#ec’?.t “Ther e
are nmany branchspomilathear s kricdedine iféven 6F MiernttiveMmedivine At lesdt ORcAEifMbérgeela,
Unani, Sida and Traditional Chinese Medicine (TCM. 10 Wile nodern Western
medi ci ne typi c@lh199pRhJingl.d. Med. 381246268 i ng a single chemical entity
capabl e of interveny : L £ 1 ) rmul a of TCM
typically contai ns%ﬁ%%ggﬁ%ﬁ&:%%ﬁ%g@%ﬂﬁc%%% g(gﬁtgérggp&her bs which
are desizgned t dentification bf néw fctive hgenps to treatr djstasesi Actibecdmpbpnds) dariceiofrsth nat ed
manner). Al t hough errg_i rical practi.ce contributed in a significant way to the
herbal conposi PRBEXHACHS.Ate of coatnying intareshio the pharmageytical indusity o Fop gl es
they are al so : Y, i LeS ich
1 are i sti noyons ah @finebagtic Ry billn e b ne bl Br B welent PP LI, Oy,
phar macol ogy, psaintatddattyst apgroxgnasly SO peraitditlie thetsandsAfdngstchmntbnly esed and

her bal nedicine fi ehl gs, TCM hﬁsvge,veéﬁ'ged nore conpl ete set of theories
over several cBiEESHPaed dodayiapseithsrderived fome plagfsoprse AT eaptaim ghetnisalimitationsy 2 o
| ocal physi ci agpa pRAK dfindodhd AMINAEIE EIRPYHGS, 241 AftikieR's'Herb BRIl NS RRESde | N
greater China and in East Asia Including Korea and Japan. Western nedi ci ne
general ly usesBook).fi ed conpounds, either natural or synthetic, nostly

directed towards a sy ngle physiol aqgi cal. rget ... However he conpositions
used in TCM are u_su§“r‘§“‘i‘/oﬁﬁ%§{§8' %3“7@“!"?413?‘2’“&‘3?%@@?\%“@8%&%&?’%_ whi ch
are ained at mghdgidthéntd AIdARE fiké ContAMEhdBEEoRDORGhLOST tBhalY RoR KEHO| HbAIC
concepts. TCM mainly used processed crude natural products, wth various
conbi nations and formulations, to .treat different conformations resulting

in fewer side effects. The great potential_yqf TCM has yet to be realized
for the majority of the world' s people.

R A

*G00002*

1vvive

i

MY LRV EAH




-2 2 2 ~,"R <i ~3 WD 001 24934 PCT/ US99/ 24851 The herbs in a typical TCM
prescription are assigned roles as the principal herb and thepsg ragy .
her bs, including assistant, adjuvant and gui ding herbs. The principal ™ herb
produces the weadeagseffects in treating the cause or the maipprgxhesQL of a
di sease. An assistant herb helps to strengthen the effect of the principal
herb and 5 produces | eading effects in the treatnent of the acconpany ng
synptonms. There are three types of adjuvant herbs: 1) those that enhance
the therapeutic effects of the principal and assistant herbs or treat

Side offect o s vk RERTat B b BBl Froa®s AEbFndrtnd il o 01"

act on conpl efiffereny douhitieg &ir atvieBSIURS pettld afpiedd (kéecakl, Y. AaRbSC 199H, edidienl 10
principal herb. A guidi n?@herb directs the effect of other herbs to the

af fected sit PlanapbthedberidiiGhamiss! Genstitverrs.atraditipnl aad Modern Medicina! Yiaser
herbs i n the pLescr bR 3 Mlioh 188K 24 QPieridd) SORKEANLr ORAMBHeBLinkRe herbal
medi ci nes or supp'1 ements AL JCOnsT St of Cone ‘of  nore parfs of a single

pl ant, she i ntemplerd QlilleotGhindse HetabMedidinegBérkely Books) Klesyddreet bl SI906,SThel5 For
exanmpl e, a well-known TCM reci Pe "Ephedra Decoction" used for_treating
asthma is conBegeds Gomalsteddvide lodieahingdfedicires, Bykley BealfyRefersncsBooks): and
licorice. Ephﬁ%{c@u A'?m[)he princi pal herb, which expels cold) induces

di aphoresi s an aciPiYates the flow of the Lung Q to relieve asthna, the
mai n synptom C nrlg&isal Médicinas Thare afsmany brahcheeofherimb hediecae eqmddia’ s

i nducti on of di aphoresis and warnms t.h annel s to 0O ensure_the fl ow of

Ch 2
Yang Q for rweildisHeh ReAYRIVes. Qﬁ'ﬁ‘i’p%mg andyf raditigng! Chinesg Medisme(EEND| | as t he
dj herb il4 fid . O th
ad uva?E mae; emhf(ial??%Adeh?%%tﬁxg}ﬁiﬁgngy@ﬁally Osfals o Qﬁp#ﬁéﬁ%@?g %%ge Hehfi0gt hens

t he as y ephe Icorrce as the gui erates the
ef fects of boerite pdpablesofanervening a spacificchiechemical pativeays esshafsimsulabf TOR vi t al

Q Wile each of the four herbs c¢learly exhibits its respectjve activity,
they conple neﬁﬁ"cag}’ ﬁlé‘PtP‘“&E“@E‘ffjﬁ I°_§ Fsmical entities from seyenal W_EQWP‘ﬁgfweﬂeé‘g“ed
combined. 1n gy iﬂ&}dbc? %tgﬁ&ﬁti@&'t&ﬁét?&' thd66dy iﬁ%%@n%irﬁfeﬁ%?x‘?dAl}m&xghO”e or
nore secondary herbs, depending-on the synptons at a patient's presentation
(Prescri pti onsmpirical prdétice@natribitd imessghiEdint wag to (b hgrbel coBpesitipphfd 16, E.
Zhang, _editor in Chjef, Publishi Housg,. Shanghai . Uni versity of |

Tradi i enal _CRISHEERIORS! these snciens pétbal meglijpssoBrBaia aio pRRReciEfdd 279ie

PCT/ US99/ 2485 Jeghbe 1B dat bf¥RErics hith aliGM BiBfict GirctRatidPehddemaNEREh Of

si ckness wi th herbal nmedicine and other neans, such as acupuncture, are 1)
the theory of médivinenig tatasf apjtompcphatmasoipgyf patholegyEdiagnastsgrea@yent,lete. t heory

of Viscera and Bowels,.4. the.theory o ] eJo) nd_ Body Fl ui and 5)
the theory of %{ﬁntbF gffg“ﬁ?l“gﬁrlb?l@f{l%(ﬁép%gel% ’%Eﬂha?‘geé’glﬂ’?f? "ﬂxffp‘i?ﬁpiﬁ?.s spect
of maki ng t he opiRBAEs Ner9EVREd Seritrids WHAGHCIRIVE Bbéh WHIEddRBmehtBE aftl Sraas@diby Yi n
or Yang. For exanple, those patients who have a fever, are thirsty,

consti #t ed orlodshplysicizngsrdingfor 8 bugoprpuiation (22 bidliompeaplel ingreaterePhinainss e
2"10"s1 ow pul SREAR S PfReXaP 4888 act or | The property. flavor and
function of herbs Western medicine generally uses purified compounds, either natural or
synthetic, mostly directed towards a single physiological target. However, the
compositions used in TCM are usually composed of multiple herbs and compounds
25 which are aimed at multiple targets in the body based on unique and holistic concepts.
TCM mainly used processed crude natural products, with various combinations and

formulations, to treat different conformations resulting in fewer side effects. The great

potential of TCM has yet to be realized for the majority of the world’s people.
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can al so be classified according to Ying and Yang theory. For exanple,

herbs of cold and cool nature belong to Ying, while herbs whp ghaeg e

and hot in nature belong to Yang. Herbs with sour) bitter and salty avor
bel ong to Yi ng"OM#¥¢ herbs with pungent, sweet and bl and f| aRGKUSMSREASY t O
Yang. Herbs with astringent and subsiding 15 function belong to Yin, while
herbs with di spersing, ascending and floating function belong to Yang™ In
TCM the principles of treatnent are based on the predom nance or weakness
of Yin and Yang. Herbs are prescribed according to their property of Ying
and Yang and t hei r Thahebs ore tiypicak ESVIgrésomptionearg asisighqh@éesaﬁ thelminﬁpaldleabm
Yang. I n so doi t he .benefit f treatnent .is d 2.0 cor.di.n

the theory of # ﬂ‘?g]? sgcfom?)grb%@ ding asSystan aﬂ’é\'é’?'@ %Jlggbs ﬁg? PHBHE |tute
the material wepy ﬁo&dce@thc 1&99@&1&:&% tréfing the cABe @k tmﬁaxmyrﬁﬁtbm dfa TCM this
theory has been used to explain the physiol ogy and pathol ogy of the hunman
body and to guistesce|Amassiatantdiesyhrips to sengthen daet offent of theptiegipaphebiasians have

lied the | f t t d
R P e e R S e e e
speci fic treatpRptypefsf AHant W lﬁﬁxo§e€th£tfeﬁli£1'cé‘&eQﬁérBﬂ'éuh@eﬁ&iﬂs%ﬁh@ et al

(strengthening the function of the spleen to benefit the |lu
r epl eni shi ng wa{tnerpatmdra@slstarsfhel:b@odtréatmm#rsngtomﬁe?)éh%mﬁér@ﬂca¢!e Ki dney to

he-functfon clinbivse BETBRHY 48 RS sBe oRed 5l i Bl o8 B o BERFESY) D1

to treat the IRjRRdsadhion aIcVoxoéorﬁ;hemkmwrtar etdidshes horapedificlyaefedidd BY tHeO
contral fire (replenishing the essence of the Ki dne%qfto treat hyperactivity

of the heart) .prigjsivel hqrbamgmdmmberbrdnp@? thy efiect 96 pthenkarbstojthe %fﬁ@legn;éd to each
of the five E Ln cr| n of a TCM
recipe. 5 1n ‘I%gﬁ)rc %rd}nﬁ‘ e%da %1Bfgggﬁ1§e I%Ct? ﬁhqﬁ Ogle; R%bg{nqg %redcr\?l 88 into
three groups: foiM@laivbrs ClIcantrdsh® ea ot the&btbahhdcﬁémeeidﬁuﬁﬂbxﬁaﬂs thahéonkigner and
the Kidney), Six Bowels (the Gall Bladder, the Stomach, the |arge

I ntestine, theorerRzmore perésafiarmingle plant fhe interdedeferaee! TGMcare figected as multiple
Warnmer)) the Eﬁ]ﬁéord' nary Organs (the Brain, the Medulla, the Bone, the

Bl ood Vessel, e Gl |l Bl adder, and the Uterus) In TCM the Viscera or 1 o
t he Bowet are not OFdr)ex&ﬂﬁIE,Oemvellmﬂb\t/STCbﬂtec@Ee Ephé&dra Dedeotiph’Susell fehyeating ogy

and pat hol ogy about  int eractl ons between different aorgans. Faor exanple, the
heart al so ref &thmy is coppasedrof FPF?%HF‘&?‘“?‘U%&W agHeptikamel Addiconiefct i ons

of blood, hairg ﬁé&%&'@th@ﬁﬂnc‘i ’PmrbY'vJﬂQ:h %Jl%f&! oﬁsﬁ%ﬁtfécn el uence
the interacti ong anong these Vi scera, Bo s an gan e conplexity of
i nterplay of tthe ﬂdveoﬁmekungQu&adlm@ agthmaxthé aiam gylmptqmat ﬁ?mmgynmngdastmases
to which herbs ar bed, dLsc ssed The presc i pt.ion .o
herbal nedi ci néss}sﬁm%ﬁf’ pryces ﬁﬁﬂl fira; g ‘b"‘l“ﬁbﬁgg‘ia&mr?ﬁ‘ﬁfﬂ éhab‘f‘el?fﬂjr
mein itegs: i ”Eﬁsruféjﬂl@tﬂo%f Yaﬂ?@%x‘ &Huclﬁg-l%&'ﬂch@hh@ﬁh:@dlgiaohftﬁz%b% k@b e

t aki ng' and pal pation. Durin he interrogation phase, nuch information is
gat hered, incl adthgdjuhmtdlhrh; fecilgates the advepde floveofithe husy Qpersiatrengbensithst ance,
|ftherra|nsyrr om2.Q.is characterized by.dull pain o i gastri egi on,
whi ch may be ré& evéé ‘%}l)y °H'f 5Me 6?3?55‘%39%\? °§ﬁr§£f8§{)°s°q§’ t€°fg°rh
insufficiency @phddieanddifiRfirodadensufVs Rothidostasit df e AmeQs Whild &Rh bPimFoand

knees, intolerance of coldness with cold extremties manifests a weakness
of the Ki dney- Yiarkg clearly exjbitsityresnertive, acvisn thextcomnlementasiuelbastsyppleinent] i t vy,

> oxarf o o ABEORA N APRE RBRRE SRibrdcREe R n bk Be hRGI0E T

autumm, whose QitH énelbrimord BdcBndary her®E, Ufcpéﬁdﬁig o‘ﬁ&ﬁ@sﬁptbﬁs becidtiegrsand t he
circulation of Q and bl ood is inpeded, when the col dness in the

channel s and cdresgntation (&’resauswsmdeﬂtepnebfﬁhm@ﬁetl\dedmner@bpptm Ong; ppLOAHCE.,

bl ood and body £ 4934
PC ¢/ US99/ 2485?‘4\7&{% %gﬁtgp%nﬁmqgePW%ﬂ%ﬁéﬁggﬁga% “?ﬁl"?é é.Tr%HlﬁPlng(g‘gé %and
ot her organs for carryingout their physiol ogical functlons and on whi ch
the formati on and netabolismof Q, blood g?d body fluid depend.
Prescriptions of TCM consider the herbal effects on Q and bl ood for
treatnents

r-ro




5 TCM hol ds that Channels, Collaterals and their subsidiary parts are
distributed over the entire body It is through themthat herbs exert .
i nfl uence on pathol ogi cal targets and achi eve the inprovemren dfAR Kipss.
For exanpl e, e@vdo@udmsacts on the Channels of the Lung and Ur imﬁ}lsggﬁgder
so as to induce sweat for relieving asthma and pronoting diuresis. hot ed
above, clinical applications of acupuncture are also 1 o guided by the
theory of Channels and Collaterals. In sunmary, while the nature or
property of each herb in TCM nay be assigned as Yin or Yang, and to one of
the Five El engnt.s. .t act through Channels and Collaterals and are

nmedi at ed vi ar%c(,ilagf’ 1|’(}‘gp’()z'ind Fluid to yield therapeutic effects on targets,
such as Vi scera arfheBoagthsoridsalf TOYE thatgfidethe tizatrment bfsickinsguvisiekkrest decoy 15
t hrough the very sane sxstems of _Channel s and Cgl I aher al s_to adversely
affect the fumedipippandgtheymgcans. suckag 2ERpRBFIETeAE 1 thrtheony 0é Ydn andyEang, 2Fr om
the foregoin i i [ h 1 i much
of a phi I'osopy HEPHIT IR RIbhel ® 257 heckl Bl visolta BkBLAE & UhoMbon DL 1
represents a Blpsd and BodysFiuidsandd) glsentheary of Charewts and Colletetatdy t hat contri bute

to a function described in_.2 0 TCM Thus, .the concept of the Heart requires
a mul tiple di mensi®lMtthe gE,SE‘WW’H@%P?%@f@&E‘HgMng&g“MSt%ce this is

acconpl i shed, r K ENCI2 e
Regul at or y. pr SacEY Sftthlin  edaid fsSTBEY B URait el IRES REHG who Hove g
products, Vit favem sredhicstyliconstiphtsd omimive a rapid gslsecahditionsime oY dnigachiam)tear e

regul ated under 2.5.the D etary Suppl.enent alth and Eduycation Act of 1994

(the DSHE Act Y hosgindividuals whohayean ahesipp i el @rt Rotghirgty.and diardga sndedrent s
fromregul ati ‘ i | t '
Cosmet 18 hct . Sy GRARIAA, bY PR lRRer T prORELe Rardiing i oPfifte:

Admi ni st rat i onan #oAje diassified ixeotdingterYing apl Yarig thbery. Horewakgiledierbd of cdld2 ~, "R

"c~ ~~3 WD 00/ 24934 PCTI US99124851 di et uppl ement _presents a _serious or
unr easonabl e ARLEEOLRRIWEE beloae &%Zﬁli’igt Wg':lfseh%éy Wé‘él?gﬁ’ YHE ?"&H@t phature bE‘GPrﬁrD_nl y
consumed. Thug, ygﬂggrr?erasr@i_twwuvi,wérweanfqubﬁbew@eélmg,mwmss Witk abl i sh

specific criteri or purity, identification and manufacturing procedures
for dietary sppscenewest and blandiflavor belong tonY mgh Herbswlitly agieingenbandsubsiding5

il o) 4By *OHbA Bl Gub kPR B Gl A ol heien™
339: 839- 841) . bhfong REY R I8 TCM, ithepririchesrdPAreainiint AR BaAONARE Prelifindhcd die

chem cal entities in a drug conposition or cocktail, and then clinical
trials nmust beveakutss ofakionnd ¥ang Herbs redrescrubgsacaordingin thainpropety dfofing

mar keting the dryg.. This. . S. | tr 10 LOUS costly. A
nol ecul ar hol |agg ?g'nﬁé’dil t@?‘ﬁé&%@@" goégeﬁﬁﬁég%ééglag?%ﬁgﬁg@% ?ar\dalmghig F%ce t he

previ ous use hing, thebehafit bPfredhtéhad achivvpdsi ti on as a botanical drug pernmits
clinical trials with multiple chemcals_at the outset (i.e.,_ clinical

e
trials A%ing the héwsendingdofisdheornal ve Elsmentsthere arfdfévectimsic sybstances that bal

conposition). ga@p | Of@[h kbal
medi ci nes in c‘{gﬁ%ﬁ@é}}%{rﬁta slwagédggéh‘ﬁ?%ﬁy% r’%@%gﬁg Eﬁ?'d@nce bﬁ“éj
Bot ani cal Dr ugheorAhss Yeen #2879 explifih ki phigsislogp undipastholegy efthe humapbedyt dnde
devel opment for health care in general, if also rai i npor.tant 1ssues

regardi ng t he P &PidgIclinicaldiagnesis dndregiment ﬁﬁ@able}msma;ﬁmﬂ anpliedthe fawspf]
g o Tactt . =0l .
o i nes. - The et st TabiBaion' ¥l Ve rbotedon it ld BV RREork,

mul tiplzs2 o chemanpkifedtive hnd fpecific dreatatentregineens) snchasireirdbioingoeacthwe | | be

increasingly inportant to .
gy gné%erate metal (strengthening the function of the spleen to benefit the lung),

replenishing water to nourish wood (nourishing the essence of the kidney to benefit the

liver), supporting earth to restrict the wood (supplementing the function of the spleen



support narketing approval by the FDA. Herbal -based industries are com ng
under increasing pressure to upgrade their current practi ces) PsgeR yify B
Angel | et al., supra). The need to apply scientific testing to the
preparation arMO 8993 stration of herbal medicines and food skINssoReEss has
been 25 highlighted by several recent reports of toxicity resulting from

i ngesting herb-based formul ati ons. For exanple, one patient who took =an

her bal - based di etary suppl enment experienced digitalis toxicity (Slifnman et
al ., 1998, N. Engl. 1. Med. 339:806-811). It was subsequently determ ned

t hat the her btd taght @dditgperattlitglof thediver)) mdtsabtrgthmiﬂghaenter to 2o@rel fitR La~3 r WO

001 24934 PCT/ US99/ 2485 Z s | enent, was act cont d wth
Digitalis | an§egl e“‘éﬂn&%s%gm%k‘eth&“ﬁa r%%ftyeg%grea&hc gl ycosi des.
I n anot her i ngh@aﬂﬁ&u Eﬁap@ey oproereqre?ashprsmgﬁéd tb Qkﬁ?\%fttﬁ’e hee Ei%ﬁleﬁ@‘f&ethé’f

chronic | ead toxrctro I'n a patient (Beigel et al. El. Engl.

Med 339:827- 8301)30§'dsro£gu1slmgdheprcmppbted)feﬂ’l)CMrreomect ed occurrence since 5
cont am natl on of t ona an herbal d| es ead apd ot her heavy
netal s i%s wel | dochﬁﬂ;{\'{e W?BF’* °r§?nseﬂfbh °Q)h?f°%¥"r\ Into\farge groups:

121:729- 735).. fGQ%@ceraqruezf@éahomeifweﬁ%@@mear a,eLuh b rrelmdrfewvmx Bl@kist he

genetic identity (e.g., genera, species, cul tlvar variety,”"clone), age of
her bal growth ,(thb ﬁaﬂdﬁadder,rthe, Stotmacls pimdat@e hltgﬂtlac\tthﬁpﬁnall [ntesting,abie Upnmyes si ng

net hod, geogr C ri in, il type her terns, nd rate
of fertiltpor Slaidar aphiie e Mimerh B Efianimsy gremaf Ohd BEai. o Mefule
particul ar chegd B&{e fRBIBSd VeRA, hb (ﬁmBlﬂﬁErt 'aﬁdllhé'Uté}ﬁé)b In TOM &AL Gibcera’o?™ any
partlcular ar ea. Increa3|ng nunbers of vari ous t ypes "of test's have been

institut®d to tbrsgwd ardieoteohsingtoprc urjisabut e aldo deaeepts af pbiisiviegyranti ci ne and

di et di ng 15 th
o e becan! ¢ | Botobay abiuim iR Peciees BRERSLigRR For SR dhShealitn |
hi gh per f or mangRrd th dbtné ophremmmm ahdiRlfeknderfaddtibRs f b1&d, keir, tBRkRCUl es

in an herbal extract has becone one reference standard. However there are
probl ens with aerSbmarangré(@hg andbe Hivieddernants inBusmee BF intaractionsaowong these| ecul es

o a2 0 chom Gatert- B aThde el e T e o

pot encyis For tdxphen the pabbibgy BE dibetkestd Miichtetbs @FeSprésREibéd, ab Biseuskddseldve.e Of
m xi ng raw herbs fromdifferent sources to mnimze chem cal variations.

Mass spectrometry (%)PTF%HHVPWAHCWI wedicipg imbeMrsiarts ethehaidineneis, whiche| at i ve
masses and rel afig t‘§ o??éﬁ??rga 3 fie Ent &?”ﬁs eé?fopaaupc‘?ﬁt%ﬁﬂ{ a | LAEZRSh, TR bgcul es

or 2 5 nol ecul gr ra men uce oma eina vacuurh

unl i ke HPLC, n:akmgran@pilpasdn dhmmgtbe:d&negﬂentphadcmmlanfomﬁtm isigathegedd i n
conjunction with HPLC or, capi] |l ar el ect rophoresj s a‘%‘éﬁ the HPLC separ ates
the chemi cal s BRMEdhQRbaFasiERSich oY the AR BTROMeCRE: lw alf theBin symptom

Commer ¢ bl SYSheHRaREfz AR duftYafn S iplstliOt3 B Nich thay beZelfeved biRwarminigs

and pressing, this suggests the insufficiency of the Spleen-Yang. Soreness and

weakness of the loins and knees, intolerance of coldness with cold extremities
manifests a weakness of the Kidney-Yang. During inspection, observations are made
for vitality, skin color and the general appearance and the condition of the tongue. For
25 example, a pale complexion corresponds internally to the Lung of autumn, whose Qi is
dry. This may occur when Yang Qi is lacking and the circulation of Qi and blood is
impeded, or when the coldness in the channels and collaterals causes them to contract.

In TCM, it is from Qi, blood and body fluid that come energy needed by the



WO 001 24934 PCT/ US99/ 24851 MS and HPLC for biol ogical uses. Mass
spectronetry is limted to sanples that are gaseous or volatile at | ow
pressure, or that can be so rendered by derivatization. Thedel $t"®<lE} e ‘no
| onger adequa&@.om geNnt publications report a greater variation in the
qual ity of herbs Dy specific suppliers, and the difficulty of “HUS#8Hy

bi ol ogi cal equival ence of herbal extracts. Furthernore, the correlation
bet ween safety and efficacy and chemcals in an herb is not well defined in
nost cases. Recently, in response to conplaints from consunmer groups and
regul atory agenci es ([Feder Regi st er) Fepruary 6, 1997, Volunme 62, No. 25)
Docket No. 96\isesraand %ﬁs ﬂqam}%ﬂﬁa’h?@‘ﬁg: t‘%&éﬁ"ﬂd’mﬁ OF N8 % GAmY B8 ar v
Suppl enent s, : ) : I t un to
ol ermont oo R PR O o o Ghigh O RRHAREL SRR T
control s at didod addlody flaldelepesl Pacsdrigtipms bf TEMD@insidarthh bekbaheffeetsanadi used
to characterize icg)ﬁ corr%ggents of herbal nedicines and food suppl enents.
For exanpl e, ang blgod fagjr %‘}tsageni n- based acetyl ated saponi ns were isol ated
fromtheg fruits of I s i1k e} L s KaLk ma et
al ., 1998, Phytoc r']re(%d é{o;cg t%?g%%&?g%%%r%%ﬁgm%g? gﬁsiugg\? ;ggﬁ?xgggmg i nese
her bal drugs over therntitechodpfIt selmorgicihain tha hpibe sxerenfluente@npatholmgiaabnpar i ng
the contents of so 1g.éllar aﬁteri stic copscﬁ(int ue?ts whi ch V\ffre ana!g{bgd with
hi gh- per f or nelAEES'SART BHUEYSJRGITIRIOYEISRES!T SHknessy FOT grAnply. sRRGAR#is Lthe ( cp)
(Shuenn-Jyi S?Edﬁnellg?ﬁre LAY SARUrifiry EIRMeARths B HubDabeh it rallchingZRMntd4) -
For 2 o exanple, the rati o of ephedrine/ pseudoephedri ne was used as a

mar ker to di fémmeonotngdifphiedAsnotd ebovedélinidal applicatinms of papiesuretant alko

al kal oi,d contents were used di sti i,sh _hetween species of 1
Phel | od€ndr o_nﬁgu‘é?ﬁiobwhﬁt}%m Ms @r&%goéﬁfgﬁ Yes were used to differentiate
bet ween speci es OfIn'%ﬂﬂﬁﬁ%ry,m‘ﬂ%natﬁrﬁgﬁﬁroﬁ&l}h@ﬂe%cﬁﬁcrﬁ(?ﬁ Tammagl%easﬂ%rfeect
neasurenent of the effect” of the various herbs on the nol ecular, 2

physi ol ogi cal avYinrmsrfsingl agite ane ofabe Bive Edentents, they aet thiowah Chearnglsasdt with t he

her bs. Usi ng chr omat oqr - ha [ try and.atom c- absorption

tot hods. ¢ ha ERTHFARARE neRibL IR i, SREEMANR o M R BE e RRBR,
Branch, recentdrpetd, esdhad Visdeaind Bbwels) Pathopénid fiethrd maybé eispdbedsds@eesy f or
contam nants (R J. Ko, 1998, Jy,. 22 ~"R~~~3 " WD 00/24934

PCT/ US9S/ 2485 threyghithe very sampsystepsef ﬁw}nels@d Gedlaterds toraduersely affprtyhe est ed,

at | east 83 (32 .percent. ont.af I . maceuti cal s or heavy
netals, and 2 ‘mﬁg{ Sn%%}’%eﬁaa%d?r?g&gsﬁpsgl%gn S%clﬁgp%é hi gh- performance |iquid
chromat ogr aphy, gaSrduhtHerfelegsing plavussiondt I¥atear tactit MOUNE tdrshincloBOsae il | y
avai |l abl e conbi natjon of eight herbs (PC-SPES), 5 was found to contain
estrogeni ¢ or QhAPbilesgpRier] sarcepigspay snatomicalpne. FPQQB%‘“NF’EH‘@@’B?}? TepERfents a

339: 785-791 ). . | rogeni c
activity and TRSCT ErREEAERELCyRRRE 1 HE koL B Ho e o P R el 180
the resad ts ofTGMaftas, the doaceppofthe &eart negpirescpmuitiphcdinehsion dath ket ts degeribe cant

adverse effects. Gas chrg ogr aphy .dat a | so col lected for, diffefent
sanpl es of th&agh RPT DR AV PredBiS foaciampns a'R%‘FW‘?ﬁL?“i‘i“aﬂ“‘&W& can be
correlated to dehgogatii nflanmatory activity of the sanples (Wi et al.,
Study of chem cal pattern recognition as applied to quality assessnent of
the traditional Chith8sBegmatory Preocésseiln therldfS, dietary supfdeménssieshch-as baitarirzad

26(10): 772772 ( 1991 )).. This st di d i de rel t HBR A
ot a, such s TodEtBiines sueBety amire s ol BiuE St Aotreadney 8adE
substanygat e tfiepitivdr, Suspemait HUAWE an@Edidafonl RcABfO984 KBE DSHIPACH! THSIAdZE 2

reiterative type of data construction process to establish a conprehensive
dat abase for clemowvedt the ingredients dfalietarycshipplerseriefrom regulationsastfpedhadditives gaderi n

protein |evels, hay l.s0 en u to.characteri.ze th cts of herba
conposi ti ons ofe EB‘%&%@(@’?@%D@?@“&” 38{’ 32 .ag?%'?) o, ‘Ez%ﬁ*ﬁﬁé% Eftﬁgq‘BFeSElEPét i on
of granul ocyt eTkeF Qa¥ma Driip AdnimsrdtiRE (PDAY bzae e burddBPEd R adharkée®d
nononucl ear 2 0 cells was Tound to vary dependi ng on which specific Chinese
herb was added to the culture (Yamashiki et al., 1992, J. din. Lab.

| mrunol . 37(2):83-90). Expression of inteckeukin-1 al pha receptors was
mar kedly up regulated in cultured human epi dermal keratinocytes treated
wi t h Sho-sai ko-to, the nost commonly used herbal nedicine in Japan

(Mat sumoto et al., 1997, Jpn J. Pharmacol. 73(4):333-336). The expression
of 2 5 Fc ganma 111111 receptors and conpl enent receptor 3 of macrophages
were increased by treatnment with Toki-shakuyakusan (TSS) (J. C. Cyong,
1997, N npon Yakuri Eaku 110(Suppl. 1 ):87-92). Tetrandrine, an al kal oid
isolated froma natural Chinese




her bal nedicine, inhibited signal-induced NF-kappa B activatiop in ra
alveolar -10 WD 00/24934 2 2 ~ "R Li ~~ PCTI US99/ 24851 rracr?ogrﬁag%su-%‘bhen
et al., 1997, Biochem Bi ophys Res. Comrun. 231(1):99-102). The herbs
Sairei-to, al "h¥%¥4rhi zona (Japanese name "Takusha") and hROT&SPIepaNese
nanme "Bukuryou") inhibited the synthesis and expression of endothelin-1 in
rats wth anti-glonerul ar basenent nenbrane nephritis (Hattori et al.%
1997, 5 ' 39(2):121-128). The increase or decrease in nmRNA | evel s has al so
been used as an indicator of the effect of various herbs and herbal
conponent s. | dictagpaipplementaireseniseserian oo inghsegstiajshender Hespnditionsefdist i onal

Chi nese nedi cin i.th antiepileptic properties, and di phenyl.hydantoi n

sodi um r educef! gﬁewﬁﬁporaﬁfoﬂ’&%gfﬁoﬂw?% tﬁ%rﬁarehﬁug_ﬁ'& a%gﬁde%g~ 1 o fos
MRNA i nduct i opsgldfibiidhitakiablishapéciid QHleieefor gﬂ:ﬁ@ﬂidentﬁfﬁiaﬁwﬁﬁiﬂnﬂndf@&t&i o et
al ., 1993, J. Tradit Chin. ed. 13(4):281-236; Guo et al., 1995, J. Tradit.

Chin. Med. 15pwrednpa-foodictasusipplemants. Imaidgion fewTpublished papé¢rs on kedbal 16( t

):48-51 ). Treatnment of cultur h unbi |j.c vei ndaot hel.ial. cells

L HvERs v t nauaiey BaysStied kbl dhe ABREAR ot e erkEoafeilivitdoing
Astragal us MerBhRABAGRYS92 dapeRasad 1958, Bl Fxgl. Daded 3oRBYAUeY. i nhi bitor type
| (PAI-1) specific nRNA expression and increased tissue-type plasm nogen

activator (t-PA) spetiemresentiie, tieiy mast approve pagyone pf thegehemiqaéentities in

Fount 1o b a®SBETORn gl okt itifiel SRRl BRI A5k ol defaRE & £3670

nmonocyt es and obdirt 3parbiteRIDA BFIOGY fdrénatledtinglthe\drug HPhik proveédis eRrémdlyppduct i on
being 2 0 acconpani ed by increased IL-8 nRNA expression (Sonoda et al.,

1998, '3 287- fasliqus apdeestly. Admalsewar holisigmadiging My requircadessasiusyy enabl e
: ¥ N o . e ]
e ! Er R A SUORLL LM BEEA M o My flPif ™ o

expressi on i n pgmaitd dlinival triareeivt Multipk! chemivals2b thigidutser @8l chdicalnrials asihgithar
responses to a single chem cal conmpound, and genetic diseases, including
the onset and hsrhahfasapasition o spesificspapgacnts gfhe kgrhal sqmpesitign), Reogly, the BTECH

16:301 ). No ! : :
) 'BSL ?%s%ﬁ%cﬁ/e& ﬁmelcl@sttﬁg of forf Werbd ?ﬂeﬁlﬁ% anaf]rg%tl) réxﬁ’al@?soéo\(anwl Seé new

technol ogies to s e nol ecufar effects of treatnments and
-11 219 ~, " Kridgs (FBAGuidaic2 48 BbtaiqapDeugsnapril, PE7) UBOHle 2SS Ev&nsmepresent
resear chers have attgrr‘%sed to_character.i ze the.te fects .of the.nmjor active

constituents |%RASHIVEdeyslonment for bealth qaes ipgengral. italso raises IMpPHARLISSHES of HWECS

W t h not ogi ns Hi &hﬁg i ffal B f SFHRSE Bikdi ed in
a dose- and S?ml?gé@efg entﬁ?nﬁwgg@gﬁﬁ%é%% say{r}?eﬁggigs&?{fhang& (ehtdrg?#l{l& 1994)

Art eri oscl er osdigtagrsipplementsioeliding the Tiaditionadl-CQloney medicams.ment with NR did
not change uroki nasg-type, pl asm nogen .activator and PAl.-1 antigen
synthesis, nor di _ds‘ﬁ'le %&‘B@F °? %evﬂ&%ﬂ%l?gllcﬁlﬁei?fmﬁﬂmdfcénbxW& "&!?q‘ﬁﬁcel | ul ar
mat ri x. 20PA MR i8%eRd afSnolYiberfly ab i £hdWAGbe ifWEEaSingBYf Rngok@@ited Wi th

NRI, whereas expression of PAI-1-specific nRNA was |0 not significantly
af fect ed by NRiupporsSmatketing spprovaldly e FIDAP. not ogi nseng have i nvol ved

Herbal-based industries are coming under increasing pressure to upgrade their
current practices (see, e.g., Angell et al., supra). The need to apply scientific testing to
the preparation and administration of herbal medicines and food supplements has been

25 highlighted by several recent reports of toxicity resulting from ingesting herb-based
formulations. For example, one patient who took an herbal-based dietary supplement
experienced digitalis toxicity (Slifman et al., 1998, N, Engl. ]. Med, 339:806-811). It

was subsequently determined that the herb ingredient labeled as plantain in the
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its mxture with other herbs, the researchers noted that it was difficult
to assess how their results relate to the situation in vivo %Qegr_,ksn eq
therapeutically in humans (1d at 104S, second col unm, first ‘gra

addi tion, sinogobdmesesearchers only studi ed one ngjor corrpon /253%‘?
herb, it is not possible to ascertain the nol ecul ar 15 effect the whol e
herb or the interactions anong conponents of the herb fromthi s st udy,,
Dobashi et al. (1995, Neuroscience Letters 197:235-238) studied the effect
of two of the main conponents of sai ko agents, a Chinese herbal drug used
to treat nephr Al ] r

arthri s, 2 SRR IR ol OO DIARL G ADAGL KNMIE Qim0
(ACTH) | eveI S ,at jeasd GPicaniidcaphyrosides. rin ahdther| insta@ics, anmctuabpxaparetnomwaqdioumd toar y

and the CRF nRRNA | evel the r qt hal anus in a dos endent. manner.
In contrast, tbFét&%FﬂodlﬁhfW‘@Sag ‘ﬁ%‘f@ﬂ“ t“c?%?F‘F’étc(ge‘tgﬁlee’Iang? e

mol ecul ar mar R3hNi 1&GaL SRelnBatd 8QueheisREl on of SS-d
may have an |%E%¥t§t§” %?(Z) iTzllsZ%lHﬁy Ogg’ tssll ne’{? ; CRF 2 5 SreI ease and CRF
gene ex[® essi @nnmmmzmbn Ioﬁpmdxtimtahmai:an herbalframb@\esby butﬂmeb@herheavmhetalshsar

effect of the her rredl ol e, Koj. 1998, Biol.
Pharm Bul | . 08?2@)’“‘8@ ]gé“tal és%%nmw 12"??%7% i al display of
MRNA to isol at e anCH4iaee hm mctﬂﬂﬁcrtItmelpﬁﬁtwnythatqug&teﬁé.deﬂmyl2 2 2
~ "~ c"~ ~3 WD 00/ 24934 PCT/ US99/ 24851 nouse |iver by sho-sal ko-to; an
herbal nedi ci re gy genkra,opediespatltivey, vagietyo donélnfgecnfratbel grovtls baves time, ﬁapan.
These researchers_li st ud di fferenti

dt
di spl ay t echniSherfc Pﬁ‘ f&%‘glﬁtz@ Profgs Wﬁh?‘g&ﬁ?g{?ﬁw RES Ps??él e wp 5‘1

medicingg |t gla#emk acyb@%dxateaﬂ‘qtérﬁﬁﬁereintmt& gfdtwmctdrph@eqr@@dmﬁict bh art ed
animal s and did not provide any qgui dance for qual ity control, new use, and

st andar di zat i opertisfulasfchemical composition of any, partivailas herdy haryestedy fram am'balqu@larhe
i ndi vi dual n%)onents of the herb and conpare the individual results with
the results obftned usi ng the whole herbal mxture. Ma Ji et al. (1998, in

s Medical Journal Ihddedsing duntiers b Vacidlis @pésast téshichalOBEsnfithted &f dsagt tRf the
herb Astragal s menbranaceus on sodiumand water retention |0 in rats

experi enci ng aQﬂnﬁlé'@amahﬂ{ efthgrbs-used inauedisiproandrs dictary sunpipsaantsy inchding
failur €, Chr on;fn e@ﬁ dat tl?é tjnz&{‘.rrg Jnﬁ%?tc?@séo?t A ly\ﬁs H:Is a'AVSa}lc g%f'c r%ncglat ment
wer e corrpared o2t an es 1 n various ho 0g |ca Characreristlcs (e.g.)

body wei ght, safawimomdmlyc‘,mm@tfmﬁma)nquxﬂhhmnwtcggamgl(ﬂeheu PR St | cs
(e.g., nean arterlamg?ressure heart rate, hematocrit and plasma

osnol ality); les inan heghal extpast hes bepgrpe enedrerinee standardsi Hpwever,
vasopressin 4

( AXPg) ) and E)'rA\t\(')At %aei aﬁégxoc? )éélt?sl %@P%Wagbma%@gg&% gth}{}zsg %g% &i?tg?g’ ?%g%ts i de
(ANP) and uri namy noyadsorb GV a@n tieti visiblatights farbPla® detéaﬂwﬂ)x)d tha' hmomm&éar chers

foundthat tretrrent with Astraglia inproved, car ¢ and ren functi ons,
partial B cor r SRRl AN IFESSS roagﬁt%BééP 8ﬁbl°§%“ta ROERFY- sFygf}em LEARPIAGP2,

and i nproved t Rgpht ?H%ufgc&e{s‘%@ébh' t8'd E&u@é\lg’f mikidgSraR herbs fﬂirﬁdfm}ﬁnﬁgﬁfr@eﬁo

using the collected data to guide the devel opnment of new for ations or
for el uci dat i nenisimizeghearical sgriations. ot her i nteracti ons anong vari ous herbs

ina formula, or validate the d rential. power of .t effects fqr.qualit
Lont rol purposes. ' ?ﬁ%"ﬁ?et&{y \?@Iat‘ﬂﬁcé’xtﬁﬁ'flma é‘?féﬁhﬁﬁ*t‘“%% @ﬁf&?‘f"gu i
articles, ol eciskah@sqstive aﬁuﬁﬁﬁmmsﬂs SirfitsHPh bESR Of 16nRRd iRk ef e and

val i date cel lul ar and nol ecul ar resgonses in biological systens that are
treated chalm@mym fragmenisipradupédelrem arsampledn athightvuacume MS, uplikesiRLC ais
her bal nedi ci nes I r o these recent adv nc S not been
"ot egr at ed w ¢ TOLOME Fasin PRSI breHiE e LSRR bR RRR SR REC 87} o T he
-13 2 2~ "Rcapiflaryelect\phétedid I HnREIP1LESEParafed T chemicals and the MS then can

be used to identify what they are. Commercial systems are available which integrate
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systematic exploration of biological effects of herbal nedicines and TCM
SUMVARY OF THE | NVENTION 5 This invention provides the tool sZaglql.'.‘Be i

met hodol ogi es ‘&g Ch %Btl ng, maintaining, inproving and utilizing ba

Bi oResponse AMQY¥*PHBR Arrays), wherein the HBR Arrays constRGTRSY2¢s5h
sets associated with particular herbal conpositions. The HBR Arrays of the
present invention may include information on the plant-rel ated paraneters
of the herbal constituents, marker information collected follow ng the 10
exposure of a biosystemto the herbal conposition, and biological response
i nformation cHS et BBLE dor ielpgigaltuses. M@@W@W“ﬂ%ﬂb@?m@m & thatarder bal

Th dol
ecessary T or SEEPRT SN AR piraPat D6t R vhaF el b9 R TR, o b

conposi tions, wher erhasetstbgs Srleadegdt Z@duwmé&ﬁmllm@nmgm a%réaedachrrar ks by
which to eval uate batches of 15 simlar or different her conposi ti ons.

The present i Neu#iondn thegualirof beibs byienscifissupriisrss andige dfipndyipgeading
necessary to Part ul ar
enbodi rresynts o%ﬂﬁﬁ%&l e@ﬂ HF“I r?\?lte‘% %lr(}gtrlgctrtlgo h og'?at \E/geré%{rt%}c%gsee n tF"eby
data for addi hn@amca@adxﬂhﬁ&nmalst:ﬂnm heb Balot ozetmeme*dn@mostadaleast IRRBéHtly, in

pl ant-rel ated data, additional nmarker information, and/or_ additional

Bi oResponse | A¢SHPAIP GoMPplgings fgorp epnsBMFTCEIPHRE 28d selatery maeaciss fredarali zed HBR
Arrays. Thus, r icn I QV Rﬂpl 0gi es
for creating, ﬁﬁ%ﬁﬁ"?a??\lﬁ%ry6 Y% :"ﬁ%"%n usi ngq@@é‘ r?@rug'nqg%aong'& ng

basis. The prwmammDPaMgmrmldiﬁ@mmmmlanmd PragiokeicRilleg)] menecessary
to guide the standardization of herbal conposjtions, .to deternine which

speci f i %0 conpdifend mapy a%“@TWBQFgu&S%B%‘F'PP’B od Manuacsing iPractice (FMP)
particul ar bi t the biological activities of
her bal conposﬁ%l?gl?}geahlf@s%ﬁlﬁgmdp%ﬁu %%trragglt%géolg i nproved herbal therapeutics;
for adjusting or rrt@heﬁmwhgncﬁspebtmsbqixc methpdsslinav'ebeen Used to dlierattcfiyé thg specific
nol ecul es in the batch ‘?lh composi t on Whha retain the desired

bi ol ogi cal actjopRpents e eémnzmhog supplomgnts; Fonexsmple,dyes pass1 1 or

det er m ni ng WhigaBya Pm-ﬁlxseﬁ‘%@glgfé@%%o%s@vem mﬁ?ﬁﬁﬂﬂhc GAIPOSGH/iQRiCan be

elimnated fromt Known h nposi tion mal ntal ni ng or i nproving
the desl$ed bisepogiasitlg theﬂpltwometlmklsﬂﬁankmﬂwﬁ tﬁ%bﬁhnmhmnmmswj 885 ¢R88).

identifying n revi WanO| activi |esfor t he
bat ch her bal e‘ﬁ{?ﬁpulbcg agﬁmp‘éfﬁc?f%fn gek&ré?aﬂam[gﬁgl ap‘? e&o EPOPECy PRI ot ity
of the batch hgeRahfefdBPedrhpRMgliie @nfinisbfshife SPdctiNsaé carﬁ%eﬂ@%i&awé&\@l ch
i ncl ude herbal conponent’s and synthetic chem cal drugs, including the

desi gn of t heraadyzed withiéghyperfompannetchromatagrapby (HPhe) mrqaaillamﬁmt@phqrcswbr e

SPect Tl cal Y0 AT 9Bt £58 JRIRY 3o Baf§005 S04 e

conposi bbons, EXhnWi& ftid ratié bEephRUfNAScEdvIPtiddfiae wag used @b & flarlitd tdiffeRnhak
conposi tion with at |east one known Bi OResponse;. 2). exposing a biosystem

to a bat ch of Enbedne isemediorfirss pthebipeciay totd) alkalaid rgnients vesmuseddo or nor e
k t
epeat  ng st epSiSabbl Gy AR sp8lestt Phefiachinh, b REcAald ellebfiaef Nefd)

conposi tion ususg tbutff@éntmﬂﬁméentsbaiesmawx. dHdveer tiesemethodsdd hatn used in
step 2);

provide a direct measurement of the effect of the various herbs on the molecular,
25 physiological or morphological responses following human treatment with the herbs.
Using gas chromatography-mass spectrometry and atomic-absorption methods,
the California Department of Health Sciences, Food and Drug Branch, recently tested

Asian medicines obtained from herbal stores for contaminants (R. J. Ko, 1998, N.

-9.



5). conbining the HBR Arrays obtained in steps 3) and 4); and, 6).

anal yzing the conbined HBR Array of step 5) to generate a stggdzggi gt 2 0
HBR Array for the herbal conposition, wherein the standardiz BR Arida
has data for tW@0W@M9¥ore markers which are correl ated wth atpdeasb 93¢
known Bi oResponse of the herbal conposition. The present invention further
provi des such net hods which further conprise exposing a biosystemto . ane or
nore batches of the herbal conposition, collecting the data on one or nore
Bi oResponses, and adding the 2 5 coll ected Bi oResponse data to the

standar di zed BBR. AMey3350847)haf tHee6b prodncsieyitéstadnat [ise 8P (3&ntentynvent i on
provi des net hods of eval uating herhal canpositions, wherein the nethods

conpri se expogmaingd ysdealared aharmaceytiepls Qreayy mptalsandly haddngrgdhaniasg and
Il ecti d 1 . . - ' -.15 2
50! SR <257 b B 2SS W PRI R RARRADRY ot ProRRIGERRNints S | o

Array for thenssyspeatronetryibesdnantrcially yvalabie combimafiorcofgigistinerts{P@<SPESY of

t he batch herbal conpositions. The present invention provi gsé a system for
predi ct Bng t h¥apfaynd i containestrogenig orgrnia fompqunds (1BaNA €l ¢4, diSddediishilng: 5 1
). a biosyst ey GOMY.4exl | Lssues,
b gans. or i SIEr SRLIEA) O Rl cohdnaiih POUSPES fils Ry SanchliE 10
nol ecul ar mar ketivity add thaeprostatesaficer patiepisshat tpdkiRC-BPBS yeuld rohfouhdithe besuith

her bal conposition apd 10 neasuri ng the djff ﬁ[emt i.gl re%&onsfs of the

mol ecul ar mar PE§tandarg thergpie,and may expepience shipically fignihicany a Fﬁ‘}l‘;ectﬁoﬁas

anal yzi ng and chitoffaldth b Gatdliwlab 8156 BdlicRled T RAGR R ARPRY0F MR RiitRnaf Bfinese
nol ecul ar markers s gs to create an Herbal Bi oResponse Array FHB Array)
data séto for tniedidinet'whi lIngndival arslogoprekaitedito the adjiinflamowaterytaetivipr efdbs sapples

I ncl udi ng ne , for_c rin he, HBR Array 15 of ihe batch herbal
conposi tion {Tg%h'étl "gr SW&?E?WB&%B@TT Eef’mtbalr\—?éﬁpﬁl!’ .'395q“§€ty£§sef‘°6“ﬁ5'f 8fii ct

t he bi ol ogi calgagdditidnhlCithest RedRAeOW e BAP RN, rA Ok

bi ol ogi cal activities of the herbal conpositions used to generaté the one

or nore previ G721(1893))oThis SHBR did netyprovaderelenawiiBR ArpRridar, DEBERERIEICONSEF THE
DRAW NGS Figurg 1. Figure 1 provides a.sche Il c. of t basi £ neth st eps

for constructi9® %\epg?%ﬂ'drﬁmf’flg% aor'%q‘f Bﬂ?‘_’lgﬁ ) ﬁﬁ%ﬁ@@ the Eﬁ&r@%&%‘f"f an‘_ef or

any selggted hgshakers QP askilit®NreitdfAvé iyl bLddtSs cSiRURIdn prbdess BRStableksd ¢ form
for ease of 2 5 understandi ng. As di scussed herein, each of the pathways of

t he schenmati c omprabensiverdatabaserfar ¢hagacierizingreffiaets abihe heehal comysasitiont | on

contained in one b n. S i |.SI Edi at hering

i nformation for angﬁl 3§ %é#‘pﬁ%ge.“?ﬂ#‘? Hi%sé a\?\%yb%grﬁh%gﬁgég&gg&z% tggeﬁe&s of
herbal compositions or specific components of herbs. For example, the production of

granulocyte colony-stimulating factor (G-CSF) from peripheral blood mononuclear

20 cells was found to vary depending on which specific Chinese herb was added to the
culture (Yamashiki et al., 1992, I, Clin, L.ab. Immunol, 37(2):83-90). Expression of
interleukin-1 alpha receptors was markedly up regulated in cultured human epidermal
keratinocytes treated with Sho-saiko-to, the most commonly used herbal medicine in
Japan (Matsumoto et al., 1997, Jpn. 1. Pharmacol, 73(4):333-336). The expression of

25 Fc gamma 11/111 receptors and complement receptor 3 of macrophages were increased
by treatment with Toki-shakuyakusan (TSS) (J. C. Cyong, 1997, Nippon_Yakurigaku
Zasshi 110(Suppl. 1):87-92). Tetrandrine, an alkaloid isolated from a natural Chinese

herbal medicine, inhibited signal-induced NF-kappa B activation in rat alveolar

-10-~



f eedback | oops are al so possible throughout the schene. -16 ~ i ~Rr~

~3 WO 001 24934 PCT/ US99124851 Figure 2.2. Figure 2 provides i c of
the basic nmety@gysbaps for constructing a an Herbal Bi oResp% z%g (HBR
i's

Array) for any batch herbal conposition and for conparing th HRB

Array to a selected subset of information fromthe Standardi zed HBR Array.
The figure is shown in its nost basic 5 formfor ease of understanding. As
di scussed herein, each of the pathways of the schematic can be done

o LY, R R b R BRI R e 1 OB, 1o

this way, NUTRERiPs éﬁ%m@%hsdaagﬁﬁxzahs(ﬁpﬁég&ha% MaRUGEObhd hb&es chene. 10
Figure 3. Figure 3 provides a schematic of the basic nethod steps for

est abl i shi ng(hpmessmamge ‘Bukajyon”)dshibiteddhe synthesisiagd expressiogiob weddtlrelint kinmost
basic formfor e und tandn As di s rein, .0f the
pat hways of fHEY gﬁﬁg%ﬁqn&erﬁarsbaﬁ%n% 'fibf*’élfé‘{aﬁ&{fﬁisiﬂa% Fiply }gga,g

informed i on gRé elapias Shivwme2iopgy.an be used to guide decisions regarding

gathering information for a% ot her box. In this way, nunerous 15 feedback
| oops are possi bl &he nceaaggher cneaﬁe lsmm»‘elevﬁsga#@smbeemqueasnnbmdwat@mf

S 1 ARl i T B L 29
(4 my/ ). nﬁggléhgshéﬁ)(@YSWaflﬂahmoﬁil @ﬁdh@@m@écﬁﬁ/\ﬁﬁwmtn?yﬁleﬁtx@b‘fo@e@es Fﬁkﬁ fOf

Paeoni e Iactl | ora pallus. Figure 6. HPLC for Ziziphi fructus. -17

~, ?R LC~-3 v\od@mv/egmlgmnnmmgmr@nwlalmMTmimaﬁESmnwmn@jnppp@mmw| ON

Unl f h
ooveTHE L anats B edon ik FERR 681 nRda AR Les L Rselal™r ©)
the art to whiooh, It Tilitl ChiRMMed N 3pRtA3NPR6; Glid amng%)meg_qmm mat eri al s

simlar or equivalent to those described herein can used in the practice

or testing of XN29PBradGeHro prifeh?qt b Lradib (hinMed: d6&C M?ﬁéHsTraﬁm%?%n al's

d b t t
Mvention i o e ublcRCelT ARl (88 GRIVECHNUPAR Eontl'C, P CSERC
bi ol ogi cal r%ﬁdmldbfla@g cha?dmht mmmdt Siol .d)ﬂragkib(s@tqbﬂ#&naeeﬂ;\adécyca(sildéi?SA )
i nvention provides methods of creati onse Arra rra
dat abadés gs Méﬁmm%&e“r?é't“fmém?lb‘lt°r6¥?"n‘g( ggdﬁsﬁfﬁ’?%ﬁég‘ %rq‘ﬂﬁ?%‘gﬁe t he desi én
of effective ﬁlas%%hn@@a%quéaﬂml ARG 'aEt?vato-W@Pﬂ??ﬂecfﬁc namAglz& ¢ gl Y@L T ON

is the overal esi gn, nprovenent and use of rrays for the

preparation, I A&ké Rps444)iZ%73280). 0o mmmonmtoéolzttad frain th@mpbsﬁ Paramginsang)

gui de devel opnens of new her bal OSI v £s of existing

her bal corrposWP?{S’HE‘gt Eﬂﬁ‘ﬁé“duﬁ@ ﬁ?“d@ ‘é‘ﬁ"(ﬁf‘ %h“‘f‘ﬂb context in

which it i's UggHecytddaid BYY mﬂaﬁfn?dn%cm déﬂ'hlﬂe TIPIFOI nﬁlqrmtlhafcnaﬂeem

statistical approaches to address the qualitative "and (iuantl tative aspects
82

of t he 2®onponaswompatdichby bwteaseditbefsinRNgnexpogssion (Sanod2 e2/3d®Wal dat a bases

whi ch are dEVﬁ| ogedlfor agdr(ig?hzg uch aspects. Herbal Bi oResponse Array.
As used herei P ites a data set of two or nore

observati ons or NMeRgsneiBahdes ABEDNAGAREbathY fecRIbISE dableGRROSHArhl. The HBR
Array may include qualitative and quantitative data on the plants in the

conposi tion ( pning of fermsagon an gyne qmeﬁ%ﬁm i i pregessdas brsnaseide sidyecell2 5

exposure of 2 hLoSKELEMLA G 0ETRRlmEAMRAAbIsaR) Vel B0 3 Ghuter

dependent st ud pons er’ expos
bi osystan t o tdifferéxtiatiah, ceIBROZiHonssR. to Ibmgléechanidal comypomad,tand gbweticldifdades ) ay
can be statistically analyzed in
including the onset and progression of the diseases (M. Schena et al., 1998, TIBTECH
16:301). No researchers to date, if any, have attempted to apply these new

technologies to study the molecular effects of whole herbal treatments and

-11-



either 2- or 3-dinensional space. -18 2 2 ~,~R ~c~3 WO 001 24934

PCT/ US99/ 24851 HBR Arrays may be desi gnated as batch HBR Ar 2 sARR 03
standardi zed HBR Arrays. Batch HBR Arrays are arrays of data associ at ed

w th specificwadtedest of an herbal conposition. Standardi zed rERIDLAEP are
arrays of data associated with a standardi zed herbal conmposition. 5 Myjor
Data Set. As used herein, the term"ngjor data set" refers to the data set
whi ch acts as the baseline set of data by which various other sets of data
are conpared or otherw se analyzed for the same or different herbal
conpositions. ,jﬁwea, dy, the major data set is created using

bi ot echnol ogi c techni ques to ascertain sone genetic or protein aspect of
t he herbal conposi Somasesearthess havhetterapted todbhracteeive the effedts oﬁthetaiajoyactbu:t not

al ways, be based .on a n c or teom ¢ set of data.
i cr)c/)ar ray r eE?ﬂSt‘gle’ététﬂ%g“tﬁg}'?rﬁéeﬁéf‘g er?tsatfga?r%t‘m%ﬁt tpggtment Bg@%%sdﬂﬂ‘par e to
ot her, dependﬂetogmten%aemctﬂm) %ﬁhﬁcd Mo P ek nbl gﬁ%ﬁ% drRl & 280se- L7y Used

herein, the r data set dependent data ers to one or nore
dat a setss whi umcadegemedntmaseomﬁﬁmsyn@ems(ﬂﬁng brsnl b, Adttetiasclardsis dndner al |y,

composi t on vibtempess AR IHEIOR). Hisln P RAnAR G AR Bty ¢,

the mnor, or @k and NtideRARShtRE I t
pl antr el at ed dgatg‘g og?g?aggq Tr?/n ngélevgothg\/egn??tonsaéjh?rﬁdaﬁgelf%gtatr‘r%ﬁbéjg&u?n of

pl ant - r el at ed Padtlanitiecexiieslivbarmatrie HbA MRINAtinaedsed asmeclg@mweﬂohbeheres of
the herbs) in erbal 2 C ition, the artl Iar rts of the
herbs) in the ‘@Eﬁ%@%‘r"ﬁ%ﬁa d’ 'ﬁhr&gﬁgre‘%}bef%?ﬁﬁi‘%refsg"@a‘tf '1\7@?8 Fh@?‘ﬁé”taﬁs) wer e
| ocat ech.o Anot kgt signiaBaNtE aPfectdd BY NI, &idcd it stiligdén PORbSIAseRE hiveiRloldd
bi ol ogi cal responses of "a cell, tissue, organ or organismafter treatnent

with one or notsanigiure withothenherbnitke r@teatqhersmetesahatdmdsﬁfwl@to %Esahw es of
such bi ol ogi c {1 dat o €. 0organi sm but ar e not idmted 2

200, "oar 1% oheif e sTblafet W SRl o BN i¢ Bt HieRipe R Ui Sns G, o i
gain or |oss, ahe4)8scohd cORhA! ﬁ&k%&hgamdlﬁmslh&m%s%c%tdt ies.

Her b. Technlcall speaki ng an , hon-woody (i.e eshy

st emmed) , annuiidiesronganaienrgomponent @f ﬁ@axerhagrpngtmossnbietmsemaan theméecaan al
parts djg bac [ 5 .{ he end
of eac hlgr ow negffegtg%fglc’)%vvﬁﬂg hﬁ§ grr é%e\?‘gfra&\g"? ﬁag‘#g%@?? ?ﬁ’gﬁé%sfa?/@&m
aromatic quallstmdys As the word is nore generally used and as the vvord i's
used herein, "herb" refers to any plant_or plant part which has a food

suppl erent , msdl ci rlagbashires gl (1996 Mpawienco Letior B%BERRS) fydigd dhe effeaof as
used herein, af iR Jnﬁg:rl:?)gnﬁlo éﬂté S’fdsftfkg agerdtd & GRLAE hgr%]use%hs?h td R&tOf an

herb but rat her to an or plant part or such

pur poses, i ncl nﬁw@eamydrpﬁmrﬁromhnqllastMapnd chromcahgunptmdmrtm-pfsm es or
subspeci es of the, Metagphy K n ncl u her bs,. shr subshr ubs,
and treéf. P aﬁgmﬂaﬁa&‘%@égsﬁfd néP{aE‘B?rﬁ sp Q°8FF§“PWBI(69§PI§ Ig¥E'Sar e not
limted to, se LB S
corns, tubers, mﬁ?‘?‘(?%ne&yéarndﬁnersAlév\g’S?xztheQ?%?tsgsﬁg%@mébgerri es, Jz%sgnbl um
and bark. Her bad th@mtrpypothalmusmsadmedemedmt manper. 'Tin eoriteabt, trcntmemivtitlnss -a

bl ant parta. THIEN ettt the ennihcss maipBE ok quPe BlF PebIRgeHey b
preparation, i l@ﬂnmﬂagmhsm@d nt@qstvs P PhstFRAL fole tﬂ%ﬁh@la§minahéeassmer bal

drugs and nedlca foods. Exanples of herbal 15 conpositions include, but
are not 25 ni t etelease amdeRchenmmgssm mpuhbmoshalanmmf@lsm a@dressrtheampleauim part

of a single pla i.e ant r plant parts of nmultiple plant
species; mnulti 5&8“(92%3}?8%1?%&‘? (ﬁ?a single plant species; multiple
conponents derived K Fjamarwhl i(PI9s, ammmﬁmuﬁmz@mzamessmmhaaﬁmﬂo@afthese
various conponents. For a thorough review of various herbal conpositions,

see, for exanpldifferensial display of tmigolatpiaad eatifibgenet wanpcrimtionplireselated i iths)
CRC Press (1993), herein incorporated in its entirety. Representative
exanpl es of various herbal conpositions are provided in the foll ow ng

par agr aphs. Herbal conpositions which incl-d@ the bark of the willow tree
have been used to treat fever since the md-eighteenth century in Engl and.
The active ingredient in 2 5 willow bark is a bitter glycoside called
salicin, which on hydrolysis yields glucose and salicylic alcohol. Aspirin
(acetylsalicylic acid) and aspirin-like drugs (e.g., ibuprofen), all of
which are often called nonsteroidal antiinflanmnmtory drugs (NSAIDs), are




frequently used to treat pain, fever, and inflammuation. Meadowsweet is
anot her herb -20 2 2 ~,?R ~~ C~ WD 00/ 24934 PCTI US99/ 24851 i2 §hAER 2003
cont ai ns sall é%g& Treatment of arthritic and arthritic-like s toms
with willow bar feadowsweet requires the consunption of %ﬁTd'égl'-’ 4851
gquantities of herbal teas made fromthese plants. The entire Popul us
species (i.e., poplar trees and shrubs) also contains salicylate precltrsors

and popl ar-buds have been used in 5 antiinflammatory) antipyretic and

anal gesi ¢ nedications. U S Patents have been issued for herbal

conposi ti ons mesee Rar byiseo-saikestoramberhal mpdiing psedifos Fsang vaRguonfammatory

heal th-rel ate e le, U S
Pat ent No. S, gT%{ gg{? scl%ﬂggeg&%élgzg%g@?t&fig}r%%?f?g}%nusga m xture of herbs,

i ncl udi ng spedifégemfal Gispipy aohrdques dn Evystigatiny thamokesulwembchasisib of herbalt r act s,
which ° 10 is used as an appetite stimul ant for t reat ment of pain.
Her bal corrpos mediae. I pleg f3ilsd fq addrees 9&%%‘!1 i“ﬂ’g“ F 9eanise érqqﬁgé“%arﬁcﬂiﬁ

usef ul Sfr tr%@fsﬁﬂagld@%fgada&ﬁ%ﬂ %1, ,Cfeww Sse2did stﬁhmmx%fyeffe@éct' ons

of the skin (U Pat en Pat ent No.
di scl oses var ilmadditien,shd stedynfaied tblanaiszwmﬂ oldividual ccd@dnﬂntspf ttm hevbtzmdct

(A ycyrrhiza) and siegesbeck SO st enona .and t d er pbs used
for 15 L he 17 camREmhO s b BT Bl Raiaeddising e Eﬁ?‘ﬁ&eﬁb XL i on

and rheunmat oi d art g §ii g o1, B9 %m&&&&;amwmwﬁm AhRifdne
phar maceuti cal conposition contalning ant al Kal 0| tetr rine (U S.
Pat ent No. 5, Gﬂe}a}iﬂlﬁ): effert Of tHededndstidgali &e%&neéﬂts dn sediurmasd wamhmtemmeutl cal

t h ti-inflanmat , tif t
i1 UL Ve B8 G A 6T L B ERLAE RTACCoTSRRNE Mot . 0 1 om

the species Nel’llﬂramc'ﬁ@ﬂ?ﬁiﬂﬁ?b raQ%ﬂd.rae@wmoui MR8 ReatmbhtiWate cothdradius .,
Cel osi a, Cynanchum and @ ehni a. An herbal conposition which includes
extracts of trhangsstis vanwmlommmam@m? 8o hodi weighhiserva, sodmid ax,

2 lovrat e t he ortineh; BEmiosd B iRl (o oran Arpng Prostite, éal fe."
osteoarthriti Shen{a@@&&laﬁ@pﬁgrhmnidla@ﬁm,& ekptekdion éels!ie.gn Rili@e of 25

proi nfl ammatory cytokines (U S. Patent No. S, 683,698). Herbal conpositions
are avaikbabl e drginigrvasépessin, (AVFY AMPNGa mpgtelr, genal AYB|\btrecepior, aquapasin-2

tablets; pelle neture r [ s or
pl ant parts; ¢’§95§8“ %rggem Txﬁfe@mslt(eé 1§Sn‘§gxa¥§§l rg?nn%&%? atg e@ deggﬂy) 48 | s;
or, as conbi nalirikig cdlic-gddnidind mdnoptidspitate (SGMIB). 2R sRTHIOHARRSE 1 any of
these forms. Herbal nedicines are adm ni stered hy any one of various

met hods, i ncl udeaigent with fsirqgdig improyed %ﬁl@ﬁmramkfuncaﬁ% paitiplly corrected
transder mal |y, ERRMA t I
conposi tions eﬁ%ﬂg}n%gls sed éx)b{eﬁgéb‘gsrclfefggeﬁév?ns yse{%tﬁ ?g%ﬂ% g | 5)(gile ﬁﬁlré\%gl ehal
conposi Roons wHeactiorafoSANE.0Thisistadip dr&ﬂwamrbssmsmg threcollecteddaial gidesthe such non

her bal - conmponent s i ncl ude, byt e not ited t whol e .i nsects and .i nsect
parts, wor s, § Velppment °F‘|"Fé‘é§¥’“?‘{93%%s °rrf%‘t ?IR‘% atig s SYPEIBIstin Poet g%‘ INELACHORSt o
of anmoni a, Sahﬁxoﬁé vhrddus Rerbs lirt 8 FRMmula\BE Sllidatd theChiffbrential bEWEF S¥Sthe effects for

pharmaceuticals, vitamns, nutrient éxtracts, whey, salts, and gelatin) 10
For oral adm nqealrtmcnmmlputpesdser bal conpositions discl osed may t ake t he

f f, f | bl l e d t i
adm xtur e vt ganernshown By Disarareaie B i B s BRI Gt "
(e.g., pregel a&écnh&%gY H@d x?o@b@énalfs&hto &xplorey i M ste eénm RAd aloldRURF AsYENsePY |

met hyI cel | ul ose) ers .g., lactose, mcrocrystalline cellulose or
cal ci um phosphén bl)oioglmbsymtbat(aee geatederphalianged witk multinie chemicals af the same

et nb agent o 0 gron ssgRraheRESH Sl ol FuheriRft MRS BE it E kR

natural flavor %e@rﬂﬁmt&%@l@d QMR loftier BchhdlbgibPdndhethsts U prlodGe @ﬁr&ce@@fbr@ﬂ@s and
sol ubi I'i zers. The herbal conpositions nmay be additionally formulated to

rel ease the active agents in a tinerel ease manner as is known in the art
and as discussed in U S. Patent Nos. 4,69Q0,3825 2 0 and 5, 055, 300. The

tabl ets may be coated by nmethods well known in the art. Liquid preparations
for oral admnistration may take the formof, for exanple, solutions,
syrups, suspensions, or slurries (such as the liquid nutritional

suppl ements described in Miul chandani et al., 1992 U S. Patent No.

5,108, 767), or they may be presented as a dry product for reconstitution

Wi th water or other suitable vehicles




2 5 before use. Liquid preparations of folic acid, and other vitam ns and
mnerals may cone in the formof a liquid nutritional suppl 2R ey .
specifically designed for ESRD patients. Such liquid preparations may be
prepared by cwowemdsonal neans with pharnaceutically accept abtﬁugggggsilves
such as suspending agents (e.g., sorbitol syrup, -22 WO 001 24934 z
E”, hR Lc~3 PCTI US99/ 24851 net hyl cel |l ul ose or hydrogenated edi bl e fats);
enul sifying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.qg.,
alnmond oil, oily esters or ethyl alcohol); preservatives (e.g., nmethyl or
propyl p-hy drsggiyrhamgto?ﬁioﬂrofﬁfafo@cﬁl &fdeflor hadl Akditihésdrl @Y, nat ural col ors
and/ or sweetenhers. 5 For topical "fadm nistration, herbal conponents nay be
conbined in adm xture with at | east one other ingredient constituting an
acceptable carrier, diluent or excipient in order to provide a conposition,
such as a cream gel, solid, paste, salve) powder, lotion, |liquid, aerosol
treatnment, or the |like, whiclkuMMERY orriEPIiNvESTIONPI cal application.
Sterile distilled water alone and sinple cream ointnment and gel bases nmay
10 bes enpl oyed &hiciaverition proyides the tonds &nwll methodndogiest for creatiyg meattaiviag, and

dressi ng, - bi JERGrREBeZps SErap PNsienteamare GRICERaS whefihy R ©
application, RfafsQofidtiiite dfth 8AS HsbdibAWith pAEE@AFhetbdl BoRpii®hs) NhkiHHER I el ease
decaying to slow rel ease. For a nore conpl ete overview and di scussi on of

her bal - based Auaysefithd prassnsigeentisn may finclydg deformatiogrdn thv pldat-teltedder b Bi bl e.
Si mon & Schuster (,1992).; | peper' s Conpl et e Herbal Foul sham & Co. ,
Ltd. (origi nalfﬁ’@}“%}ff5|°ﬂ}ﬁélg%ﬁ°05ﬁtg“?ﬂtsd "%b'lrg??n%lﬁa)cm&?\é\é:gl %ngmg%"st rat ed
Encycl ppedi a &lpokiré Bba bivodahtiofheiiebd] 88 dsition, amtisibdigiearrekfniéinformation

Conposi tion. As used herein, a "standardi zed herbal conposition" refers to
a particul ar ¢mlepiad followingsthe exnosysh of & biosystamw trethe herbalnompositienr d 2 0 her bal

conposition for eval uating. bat.ch herba { L iLch have the sane,
simlar or differ eﬂie %8??8%’%%‘%‘3“ Bgovf[ﬁ%lhg g%%idn%gtgg&l%%s %?°8%’8‘3(r‘t8f zed
herbal conposkstdtdishinSetaRdardiae HBR @irfyafos patiehf heballcompssitibss, WiB&irtthe her bal
conposition." Standardi zed herbal conpositions are generally herbal

conposi tions sprdardizedIEBR araygiane usedasbaachmarksdy whish torgvahiatichaichss bt e t he
desired_bi ol ogi NSESW. . akd. No] i zed
her bal qéorrposg | @lﬁg{(g?fg&i *s[ﬁcéﬁl gorg?élr@g?'d@gg%gﬁtéﬁ’ggné%ﬁﬁ?{ﬂgg%@@gﬁhgknovvn
t o one skil | e¢bolsandlinethddologied nedessapy wupdity asd mainthii the standardized HBRS age and
ref erence. The standardi zed herbal conposition is used to establish a

st andar di zed ABRYAr Pajiolaimpogimn gl (TP SRS UFRICRERO S HEMES RTRfesthe
plants (i.e., w'h%l?égy ggtaéofad’d)ﬁog%tcm A UARRE ¢ lggésjﬂﬁ%,géﬁtgﬁ%l %!ia‘lﬁm;e'la{tgd ated

data), markers an I OResponses so as to characterize
conposi tion. Hataciddidembbmaremipfosmation)andAsr addgwdnildlieR esporse”ibfurmhtidreis bal

conposi tion" refers.to any test herbal ositign ich is.used to

ot ab A a. rerrsdivaly agdetie B rasdargaes i By, ol el Eeien  ne

plants and MaIgk&figesife olslafd fddbasbskd of cleling, maintaining, updating and using
HBR Arrays on an ongoing basis.

The present invention provides the tools and methodologies necessary to guide
the standardization of herbal compositions, to determine which specific components of
25 herbal compositions are responsible for particular biological activities, to predict the
biological activities of herbal compositions, for the development of improved herbal
therapeutics; for adjusting or modifying an herbal composition; for identifying specific

molecules in the batch herbal composition which retain the desired biological activity;
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her bal conposition. Sometines herein also referred to as a "test" or

"bat ch"” herbal conposition. Qobservations and neasurenents of ZBZqﬂ%p%gg?es
may or nay notwgcgo,%@g“l uded. The herbal conpositions used to establis he
st andar di zed herbal conposition may al so be referred to as "bEtCHSNEH5A
conpositions” until designated as 10 "standardi zed herbal conpositions.™
Batch. As used herein, a "batch" refers to a particular quantity of an

her bal conposition which can be identified as to sone particular attribute

so as to distinguish. it fr.o ot her particul a ntity..of that sane
herbal conposf ridgp;_rmy_ag}g»g 8‘%&@3{ C%'H%m}?&{g‘c“ﬁ aé‘flo‘%hﬁrg?ﬁcﬁfnpeg‘ﬂﬁ%gﬂ on may

di ffer from apphiffed Wt ihe RhowNAdrba A6MpbEGiSAVhilOmERAERASS bi iproving tiat one of
the batches was harvested at a different tine or in a different

geogr aphi cal desiwt bintogi¢ah activiti obtha knowa herhal compesitien;fpreidenifsmg migytuses

di stingui sh particul ar, batches. incl , re.n imted to he
followng: 1 )a“‘% Hré’v‘&ﬁIY P@fﬂo&?‘snb%fal ggt}\}[fgeﬁssfgxgt%% ggtﬁﬁ Pe&%hleéoﬁg%lﬁg?’ agﬁ f%urer b

was useds i N oRginp #eGledifibd BioldgRal £AVieSolithe bitah haBilRohpbLitivElotidFRtei N a
di fferent batch); Zg t he post-harvest treatnent of the individual herbs or

2 0 herbal corfpgign of therapautigs whigh inclide berbakspmpengntnandssyathetig ehemical drugsed

whi | di. f 1. b ' orid
il ate tne At Faped LT R0 MARe gl Sl OIRT pichisly. o 1©

proportions of theMdidipecHically, fierfResentinfentiba phovides aratasls bf exfabiighigg , one
batch may have egua_l P{garts by weight or volune of three different herbs
whi | e anot her staadadizedHerbabBioRespersgl AaysdHBRoATyisk a5 derdal spmpositienst her 2 5

two). Bjosyst rein. a "biosystent refers to any biol ogi cal
entityagr mf“%’éﬁmﬁ’g&éa ch,lg x|'cl)s(§"nses may be observed or neasured. Thus, a
bi osyst em i ncl udes,1)but séléctingtan herbaltcechpositiommyth atlebst oht Rsdven BoRgabnssihol e
organismor in vitro assay._ -24., 2 2 A?R 2~ C3 WO 00/24934 PCT/ US99/ 24851
Bi ol ogi cal Acti vity) AscxResigidiesysiemiea baigh gf theinerbal compogitiop ang collestingr b
refers to the i £ j neal effect peculiar to an herbal conposition
on a given bi o%%@e%ocolspﬂé(%%@gsf ed Data. As used herein, "Plant-rel ated
data" refers to the)dat atotiap tleahakeraiatat dfstepe) bahn HBRpAsay;i on i ncl udi ng, but

not limted to, data about the plants, 5 their growing conditions and the
handl i ngSof the pl dhts amwge%waﬁﬂde%) TR PRAeyt wa.addr*ﬁenaggatﬁbespémﬁ ed data

al so includes fhe, rc@xlnﬁéé-li]ﬁ’cﬁ) d@{?%ws bf ABRe &fthd LR PRGER rRarkéts AanHELLA

conpositions, whereln the conponents nmay be different plant parts,
di fferent pl anstepPeci es, other non-plant ingredients (e.g., insect parts,

chem cal drugs) or any conmbinatio of these .var.iaples, 10 Plant-rel ated
dat a which rrgy) be tKerccgg‘%f%‘?g"bﬁ%&%ﬁ?”%‘%ﬁﬁﬁ%‘f‘isgﬁs s%ﬁ]auﬂé%“,ad’but is not
limted to, the folgow N@alylihg tHeeombaitd HERANRS of:,efs) io‘(;geﬂé/lﬂie!aaé%ﬂard‘iié@

specific plant variety, cultivar, clone, line, etc.) and specific plant
parts u28d i n HBR soapiesthe herbal composisiogewheraipinastydarizedJIBR Heraydap data
including the Longitude/]atitude.and el | O0: h rowth. eondi tions of
the her be, i ncfaThG! PR ke Whidhits Correiatd Bl aciead 05 MM BiGRBBRA 8C° o
rainfall and i tHeiligiHal mpodiidhaTRe pieSdn® Fiventici faRhdrgeeviledupiemethals wRREL | Ci de
usage, including herbicides, insecticides, mticides and fungicides) and
tillage method$urthey coppnrise @xpasing aduefystemdn one segoredatghepefabe hergal he her bs)

i ncl udi ng age/ } A i trd: i b
extraction met %E&gﬁ%" ggr‘}e%%tgg%? Rggggggﬁgmgs ' ‘Z gg{eﬁ’gﬁrﬁn&apﬁgg?‘eand
condi ti @ss for coleetddBibReésposedaaenthe standardized HBRaArrhy fdrahat RetbaCevmgsitionon.

Addi tionally, the standardi zed her bal, conggsi tion may he anal yzed,

chemical | y. ~ Cheni callh¢ Regseit inventionnreyidesapethedsaf cvsipstingderbab gompasitioneni cal
anal ysi s met ho 7 I - SKi s Nt s | es of

2Pl | cabl o chory eyt bk di3OApR 3RS bloBRenl e S SpnEHaRR ©° 71 ¢
chem cal fi ngercpmpoditiorgandreaHecting data patwo op notometkers; anddopgpasing ok @discted
chromat ography. Bioinformatics. As used herein, "bioinformatics" refers to
t he use and organi zation of information of biological interest.

Bi oi nformati cs covers, anong other things-ishe following: (1) data

acqui sition and analysis; (2) database devel opnent; (3) -25



2 2 A~ R 2C3 WD 00/ 24934 PCT/ US99/ 24851 integration and |i nks; ans (Qp
further analysis of the resulting database. Nearly all bioinf%ﬁnﬁ chﬂa
resources were devel oped as public donmain freeware until the early 1990s,
and nuch is swOb249%4i | abl e free over the Internet. Sonme conmpenusmMge
devel oped proprietary databases or analytical software. 5 Genom c or
Genomi cs. As used herein, the term"genom cs" refers to the study of-genes
and their function. Genom cs enphasizes the integration of basic and
applied research in conparative gene mappi ng, nol ecul ar cl oni ng,

| arge-scal e nfgidr datd With TRRRIAEzeddTBR ANAY SEOHHE I5hO6r @a@s&ﬁ&mwts%h &8
analysis. Genetic information 1s extractéd using fundanental "techni ques,
such as DNA sempesitiomas that®fpreohatihrhestadjcremprisitipnand PCR. Gene function is
determned ( 1) anahézin the effects of _.DNA nutatjiaons in genes on

Tuf a
normal devel oprmentt NEPIESHEANYERtGR Progides. & pysten far prrdictige the biglogigal actiyibpet ( 2)
by anal yzi ng 4 neafal 8dnipdditionic@Rptisingncoded in the DNA sequence; and (3) by
studyi ng the proteins produced by a gene or system of related genes. 15
Proteonsc or Prot ddmi cs.bigsystamadmpesiag ane eriraonealifferentrtypes oficalls; tissadsso cal | ed
"proteone research" .or. "phenone", refers to the quantitative protein
expressi on pate8PLT 8t VE° 48 8He under defined conditions. As used generally,
proteom cs refers )0 maifaRAhertal Bdrfpbsitidhoughput , aut omat ed anal ysi's using
protein biochem stry. Conducting proteone research in addition to genone
research i s necessdry ﬂwpOanzﬂﬂmn@mﬂéﬂn@kﬂﬁEasons. First, the level of gene
expressi on does nof, necessari.ly represent the unt ctive proteipn in a
cell. Also, the geHe seﬂﬂ%af?ééor\cl%gg o egleog%sﬁ%ZOW%SE)?Ecﬁhﬁrlgglactomgﬂgfmn and’
nodi fi gat i onsmwhiufifg Blealif&em radborised ofithemblenelat Markerd activity of a |
protein. In addition, the genone itself does not describe the dynam c cel
processes whi ch al¥er tacomputarrosessey dncluding:memapy, &r agalyping andstering dene
progranms seek,to characterize all the.protei in i denti fyi at
eaat part - of AFRsPRAl RieE st d S bt arsfubaf o S e Bler o
the proteins BioRekpdnsé Ap@p@BREAIT4IS ARG setBPogbk Hah heMBhIGoaipdsitibgn t he
peptides or proteins are sequenced using high throughput nmass spectronetry.
Usi ng a conputer, $he oueqmautesrpreqsssopdaduding mempry; for qompanng theo HRR Army 4
PCT/ USQQ/ 2485 » I ' t he
part i carar  pr ot 2p Sokh RERAT iR yPOR) ot it Bl Ak THER EAR 83014 12
referred to agpredfcyteibiciogicalgetivity sfahe batchnherted compositionysvheieir the divlagiead now
of fer proteomc, services (e.g., Pharnaceutical Proteom csTM The
Pr ot ei nChi pT" actiyjgserfthe kerbabrpREoLfians Bpeddy gerarate theyage or mpse Breprpdystossrs) .
For general i L ot eone research, see, for exanple, J.S.
Frut on, 1999,%E9%5§%kgafgﬁ?§%es The Interpaly of Chem stry and Bi ol ogy,
Yale Univ. Pr.; WIlkins et al., 1997, Proteome Research: New Frontiers in
Functional ,enomcs (Princinles and Practicel, Springer Verlag; A J. Link,
1999) 2D Proteone Analysis 10 Protocal s (Methods in Ml ecul ar Biol ogy 112,
Humena Pr.; Kanp et al., 19RfrF DESCAPTIONOF THEDRAWANGS S Springer
Verl ag. Signal Transduction. As used herein, "signal transduction", also
known as cel | ul ar digurall. Figune tpavidssa schefmatig of thetbasic prethiedatens forr ough whi ch

cells receive external signal,s transmt . anpli nd direct the
Coterna 1y G ORhRe p MR ef Bl BRNEansE RBrab (AR AN By Se1E8
proteins that Heftesthboditin. STHTburd i8 siovai Atswhest bisis fur@for E606f1 N Ki nases

often participate in this cascade of reactions, since many signal
t ransdug®i ons understapdinge dsidiscngsedihereint eagh of thei nathways af thaischemghie ran hedang

[ h h [ f I ' ' Li . Si | .
Post 1 ansl at | RN ehbok #neder B er ARB AR cap i Bic b6k AMRebch b a2, 90

modi fi cation” de‘éis@rﬁ'ré%hk(ﬂﬁ bRheHingSafbratichofL iy Gerctoxe MA tHiOWay, nbdderdigppen
to a protein after it has %een synt hesi zed as a primary pol ypeptide. Such
post - t r ansl at i fadhackdrsps prelsonessible thraughoubthe sehemenot [inited to,

gl ycosyl ation, renoval of the N-term nal nethionine (or N-fornyl

met hi oni ne), signal peptide renoval, acetylation, fornylation, amno acid
modi fi cations, internal cleavage of peptideéchains to release smaller 2 5
proteins or peptides, phosphorylation, and nodification of nethiorune.
Array or Mcroarray. As used herein, an "array" or "mcroarray" refers to a
grid system which has each position or probe cell occupied by a defined
nucl eic acid fragment. The arrays thenselves are sonetines referred to as
“chi ps", "biochips", -27 2 Z ~~R 2c~~ WD 00/ 24934 PCT/ US99/ 24851 " DNA

chi ps" or "gene chips". Hi gh-density DNA m croarrays often have thousands
of probe cells in a variety of grid styles. Once the array is fabricated, a
batch is added and sone form of chem stry occurs between the batch and the

o o 4 a . - M T




standardi zed herbal conposition. Exanples of markers useful in
acconplishing the present invention include, but are not lim ?e&é Onp

nol ecul ar markers, cytogenetic nmarkers, biochem cal markers 203

macr ool ecul alVOBPABRs.  Macronol ecul ar markers incl ude, but ZEBUSH24B51ni t ed
to, enzynes, polypeptides, peptides, sugars) antibodies, 2 5 DNA, RNA
proteins (both translational proteins and post-transl ational proteins),

nucl ei ¢ aci ds, polysaccarides. Any narker that satisfies the definition of

" mar ker" herein is appropriate for conducting the present invention. The
term "mar kers" i ncligoe<. riegat @orovades ersciaxmatie of 28 basi@ m2thed ep<fHr3 WO

"gene mar ker , MU0 i HbRREPords A3y RHBRy T Beed BRGROSHR n

secondary rrar!f&ﬁdﬁosnfahaad%recroa{ pafiYg mfsuz&hmmh@m@ved%qbéehsf pur poses of

i ncreasing the discrimnating power of a HBR array. Thus, selected

mol ecul ar mar kndermatiay filoe the Standadized HBRvAmray uBhediguey is ﬁhﬂvetmllarmossbasm

cytogenetic, biochem cal rrarormeular rkers, to enabl e an even nore
Appdggeian bih he

accurat 8, ext gqr F#8RC g0 A8 °3§Se ?rﬁlé‘r cachy ophe palwaysotdhe npr e

m cr OSCOP' C NRlhemeli€8anf BeAiBne R@raﬁ&el@F&ﬂﬁhﬂ&%eﬁ]ﬂﬁfoﬂﬁﬁtﬁﬁ%ﬂ{mrﬁ@ PSS,  such
as DNA, RNA, cDNA, nucleic acid fragnents, proteins) protein fragnents,
lipids, fatt ycm:bedsspd teagi dhgegisinne segarding g_aﬂwgllngcmfpmﬁttenrﬁ@ anYlother box. In

est abl i shment ?eneratl on g use of a}g g@t&a E r markers are wel |l
known to one SKYFREFUMFTQUsAceqpeck 1popsary Rassigle (ropeiouty EFT "¥sef ul

technol ogies for the characterization of nolecul ar markers incl ude
differentlal di splay, reverse transcriptase pol ymerase chain reactions
(PCR), U0ar ge- §igure3.sBiguent proyides a echematicelthe gthod sieps fowestablishing angler j al
anal ysi s of gene

d f
prot eins, anduﬁr‘f’é?l a:i?el's t"}%e(t:hﬁ@%els 3wnnﬁﬁm§n8%g% gng?lieag?gﬁolsfagu%/a?

mar ker t echnoluﬁwsthrsdlﬁgnhk diREusvéd Herdif) Raed iRl patisls S @R selientdtic Rat BEH& 09y
(see, e.g., Bernard R dick and Jack J. Pasternak, Ml ecul ar Bi otechnol ogy

Principles 1 itsralinelyAfurthermoreanynfommation Fonginedinane bexeandemsed ogmidssm

Technol ogy. eSS AR eeagirl giding Blofifof naty kRt 6. () Sl ikelhs 7T
John Wiy & Seditbadk 16859rd posibldihrddghanthesdchahe., Reconbi nant DNA Second

Edition, Scientific American Books (1992)). DNA, RNA and protein isolation
and sequenci ng net hods are well known to those skilled in the art. Exanples

of such well - 5. Ml ecular Coning: A
Laboratory I\/aﬁg#{e‘é‘ ?%Eérﬁl on ng'f‘s ngmh Sﬁlc?gf'd Spring Harbor, N.Y.
(1989); Hanspeter Sal thﬂfhildom;ﬁsltmst A Labor atory Guide to Genom c
Sequenci ng The Direct_ _Seaqgenci f ncl o ed DNA ( Bi onet hodc Vol 11,
Bi rkhauser (1988): e%nﬁug‘gq&%'lg’ggg‘i(d&%ﬁﬁqg on and Seguencing, Wl ey
(1996).,029 z z tRﬂg%c {24934 PCT/ U899/ 24851 Exanpl es of

conventi onal nol ecul ar ol ogy technl qgues include, but are not limted to,
invitro ligati on DeHQT Bt(D@mgmilonucl ease di gestion, PCR, cellular
transformation, ectrophoresi s, DNA sequencing, cell

cul ture, and the | |b1tEr g@géé?ﬂ%mbn ts and tools available commercially for
use in the present gngait(@Pnighal)ude, but are 5 not limted to, those
useful for RNA isolation, PCR cDNA |ibrary construction, retroviral
expression |ibrari €g, S@E@t(émg/m@ene expression anal yses, protein antibody
purifi cg;sl on, cytotoxicity assays, protein expression and purification, and
hi ght hr ughput plasmd purification (see, e.g., CLONTECHni ques product

catal og, Xl I ( Bigurels SAPLEIBBPadvnicmbyiflk®phiagh. com At |l asTM cDNA Expr essi on
Assays product

Figure 6. HPLC for Ziziphi fructus.
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10 catal og (1998); SI GVA product catalog (1997)). For discussions,

net hodol ogi es and applications of oligonucl eotide arrays, mzcé 8@.{3 a,,yﬁ DNA
chips or biochips see, for exanple, U S. Patent Nunbers 5, 44553934} 3 -

5, 605, 662, 5, §igleockidss 5, 736, 257, 5,741, 644, 5,744,305, 5, 795,;&%33%&?)% et
al ., Parallel human genone anal ysis: M croarray-based expression bri ng
of 15 1000 genes) Proc. Natl. Acad. Sci. USA 93, 10614-10619 (1996); DeRisi
et al., Exploring the Metabolic and Genetic Control of Gene Expression on a
Genom ¢ Scal e, Science 278, 680-686 ( 1997); Wbdicka, et al.) Genone-w de
Expression Monitoring in Saccharonyces cerevisiae, Nature Biotechnol ogy 15,
1359- 1367 ( 1997); Pardee, Conpl ete Genone Expression Mnitoring: The Human

Race, Nature Biotechnol qerTRLE» DESCRIPTION OL 99 INVERNGTON et al ., DNA
Variation and the Future of Human Genetics) Nature Biotechnology 16, 33-39

(1998); DeRisi et Hnless defimedothervimnall torlies pndhseiang fiptermg ueedhanen gys tbssi on

Patterns in H ot | 4 £~ 419 . Heller. et
al., D scoverg an %ﬁéssﬁoﬁ#ﬁf%ﬁg%t% grog}eg%@é‘%@%@?lgghetgg@ﬁ%gh@m@ cDNA
M croar says, RivestionNsdldngs Ad@tioughhy mebddOdnd matbrial2siblarobequivh®A¥ o thb&y shal |
et al., DNA Chips; An Array of Possibilities, nature Biotechnol ogv 16,
27-31 (1998) ; descHberhhereingpn be wied inihe pragtice quitesting pHbIL pEssend imyention.dhy

Pl atform for i 1.6S0 10 L h 46, 301-306 (1998); Ransay, DNA
Chi ps: State- gwﬁégqggtb?%&%agéﬁ}sﬁée@%no eg)l'gy 16, 40-44 (1998); Chee et

al ., Accessi n@veeviewiof thefhventid 00/ 24934 2 2 ~, ~' R 2C3 PCTNS99124851
Information with H gh-Density DNA Arrays, Science 274, 610-614 (1996); and
Chen et al., Profi ASHgt foxthalays; ha present apvgation g direitdtoitag)s pnd metheds usefuly

Expres Gen . 1 i i .~ 30,
T 12" 250y B0 G b IR (o bR bl oSl Micke Bt i
stress-i nduci rigveafibe piovides methodcytiraiting HetbaBBioResponse) ArragCHBR 13rad3 1 (1998) ;
and Cel bert et al., WIIl genetics really revolutionize the drug di scovery
process, Curr defiPsenroel Anmethedsdpr usigsugly datphagesy impgone the desigh ofpeci fi c,

references apRlifCll ferfal-bh g tlilega}ltegt?]@st g@ﬁ gg:fl io?ﬁlelp?&EMqﬁven?UE@gg 808511' m ted

i
to, those addressing the expre ogl es, such a see, e.g.,
M chael R. Fardesign, cré&gioe, impoovessnicandiuse oiiBR|Arcays fatitsepreparstiat, éssting and

gener atTon. of HTERGHRA o BL c{aRERgs Ghd EWGE et 8 1ew gy oo he
Ki nase Pr of i | SooifpoRliBd fdobalisats \WRistifl Atbal Soihbosiuftid. Soi. USA 93)

5958-5962 (1996)),; chemcal and spectroscopi c net hods’ for identifying
conponent s of her bathytomjxesi tAsomed idsein, depenslingadn the Sapgextiimwhichamis@sed, i ci di a

i Phvt oc, 1 st.ry 4 .885-888 (..199 . the det 1 nat,i f 15
unct bnal  ant PREIRENT aelorsdb Being Bl PmHEs A S AL PBTAR P uR PR OF,
Bi nt echnol oew gfalita8id8 ardduantithlOSashectd 1168 cdrfiiente oPherb M coinPBsitionsr thiédy N

(Editor), HPLC of PrQina P _.p~i~c~ and Polyr ~c ,~otides: Contem ora
Topi cs afd Annidtusddptarbases whichl apg devglopabfompddressingjsHehaaspegteal  Chenictr; ~ and

habor at onr ManLal |, el raphor esi .

Westerneier et al. ,Hglcﬂgl%g@%ersé%%g%e% ’i‘ss'lsﬁlgéf %p%ﬁ)’ggﬁ%%ﬁ%?& ﬁ%tg%@%data
Met hod, ~nd Apyket b€ Bitd ONMoriobsd atidfsiothedseretheine assbeihied vth ahdesbalV | ey & Sons
(1997)); and cross-reactivi tﬁ mar ker assays (see, e.g., lrving MII man et

al ., Woodchuckecemprsition. sTheiHBR Ary may iipelurequalitativecand qantiativgdata en the
Cccurrence; H, l.oQV. . 2 , Mkt I

genom cs for sgﬁbﬁﬁﬁﬂteh%@%?‘ﬁ% }%’ﬁ%&%ﬁ%@ hmgr k%?%‘[fel ngg;el ﬁg%yeégta# (%‘? in
conpl et @@ genospssuntEadissyittra t@the hetbahahejosigipn inebidikes ddse dopéndent spiayyt
direct structure determ nations and conputatignal nethods, is discussed by

Terry Gaasterl a%?i@qsmaﬂw OWW%:CXE?SBTWGWF%@ t? thetheebaly j ver: s
seat, Nature Bb%ﬁi%@&{. Oﬁ%éi;aﬁa in@ﬁﬁﬁ?éﬁ@%ﬁ%@ﬁ%ﬁBgﬁ&liﬁ&awm&hw' es,

see, for exanple, reas xevan
either 2- or 3-dimensional space.
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2 2 ~~R 2co3 WO 00/ 24934 PCf/US99124851 BiQ nformatics: A Pr Sct [ g’ﬁl JGui de
to the Anal ~is of Genes and Proteins, John Wley & Sons ( 19 E%ﬁ d 2Lk e
Al phey, DNA S (ﬁ)ﬁ%&399~ From . xpgri nental Methods to Bioinfornmatics
(,Introduction to Biotechni~ques Series(, Springer Verlag (186759924851
Cytogenetic paraneters include, but are not limted to, karyotype anal yses
(e.g., 5 relative chronosone | engths, centronere positions, presenceor
absence of secondary constrictions), ideograns (i.e., a diagrammtic
representation of the karyotyge of an _organi sng t he behavi or of

c

chromosones dur i ndiBR Aaeys may e designated s RatehdiBR dieavs ebd prpdprdired BBRAI ng
patterns, DNAgprot J Ol r | I rotection
assays), neutro%&s?g& th eI-?!%lﬁg s%%?grsr?ﬁrogﬁﬁgﬁ%\é@?%gI“gglc#g‘s{%fb%ngﬁe ffan and
E. T. 10 Kool , hetbat kemposhitond Stdndardized HBR 8235-ad24tayé 48R assBaialearnithet al .,
Mol. Cell. Biol. 16( 11 ):6285-6294 ( 1996); Skaliter et al., J. Viol .
70( 2) : 1132- 1154andardizgd dprbalcompopiionnd S Q Xu, pror,~ Natl. Acad. Sci. USA

ncubht fon i th r ot G AR AAHATERRE g RS e o I "

i ncl ude, but set evhivhtactsiagribeddselife ses pdatd by whigh lvavdgus bfhea sétk yfésta aguch as
signal transduction, protejn synt h(ngi s and tr& sport. RNA transcription,
chol est er ol sgﬂwmogogwawkawr%es@ Q5 the Mg 54 berhal omppsibPYs | <.

Fi ngerprintin [ LR o blobRBAAL 4101 1 Qhni rein
refers to t he@%ﬁayﬂgg%nﬁﬁﬁg%t chgera %gﬁl g? % is)toi C p(?oélﬁlé&gf" aéﬁs@%g%ghq‘ce,
particul arly somégenbtic orproteitiasspectof thehdrbdl wompositidns. Tansthid magedsps sait " as

used herein refers to the dlspl of the 2 o result of, the%fparticul ar neans

enpl oyéd for VH “W%é’t“b’t“?tﬁ WaY§. °I§€%Fﬁ1ﬂ“é‘sg°8‘_?m’_c°t?é PRIFIBIG St ofgleta. dor
fingerprinti nexa!ﬁﬁﬁammhﬂg%}%gﬁufl@e&wee tﬂe'nﬂj&ﬁﬁtatéa% whidh i LA §S Biypd N0

protein fingerprinting, cC I ngerprinting and footprinting.
fi ngerpri nti ntp otber, ¢epehdednt ogninoedaa sst4 0 a way of meki ng a uni que pattern 2

5 fromthe DNA of rticular hiological sour e.g., aparticular plant,
pl ant species, genSi®fopPeRsp e‘Bllﬁ’%? gE)'ar‘lfs ‘EP&E‘F' '_ﬁt‘%Fi E%‘Ef’g%?ta'lsﬁ\g 9HNA
fingerprint, @jenRfiddhi ddta settrarerftobne r mBretiatd defRGiHic ark A3l RAEShGAHR"

bi ol ogi cal source froma different biological source. The pattern o%t ai ned
by anallfzi ng theimijohdatassengGenerallyabutaptalways, themoiobedataiset avill ggmsist BNA - 32 2

2 ~~'"R ZC03 WD 00/ 24934 PCT/ US99124851 chi ps 0O iochips are.also referred
to as "finger b‘?tgﬂ?é‘of‘ 0598%513# W@%‘ﬁ%‘? Y’ﬁ‘[chﬁﬁe %oilf.g?cggxgx ’Qeetﬁ%‘ﬁ%?qaiﬁ‘e °B§at tern
of proteins iFopesdple, thd HMOE or QédAdent dals@AMaE EBnsiSUGI R cbHledtidt ¢fplantWhi ch
provi des a conpletely characteristic "fingerprint” of that cell, tissue,

organ or or gan¢lated dataohtained byrmorgcapventiopall meanpgExamples ofrplantatlated dete t he

anal ysis O B EGu ) AN o fIORIERL S hengoiold weAdape Tooulting

pattern used to | . C0f ga such as a
pl ant. Zkhe anabypositiong thespattidular RS iof theGefb(in dEmbaposipby afdhE, HPLC or

Mass spectro m:)gteggr'aphic location where the herb(s) were located. Another example of a minor data
set might consist of a set of biological responses of a cell, tissue, organ or organism
after treatment with one or more different amounts of the herbal composition.
Examples of such biological data or a whole organism may include, but are not limited

25 to, cell toxicity studies, enzyme treatment studies, growth rates, weight gain or loss,
changes in motor skills and changes in mental abilities.
Herb. Technically speaking an herb is a small, non-woody (i.e., fleshy

stemmed), annual or perennial seed-bearing plant in which all the aerial parts die back
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Footprinting refers to a nethod of finding how two nol ecul es stick
together. In 10 the case of DNA, a protein is bound to a | ab2l2edPRi g8 of
DNA, and then the DNA is broken down, by enzynmes or by chem cal attack.
Thi s process wooehtees a "l adder” of fragnments of all sizes. Wﬁﬁ%}%}& DNA
is protected by the bound protein it is degraded |ess, and so the ™ adder"
appears fainter. Footprinting is a common technique for homng in on_where
the proteins that regulate gene activity actually bind to the DNA. 15 The
means, or methods, used to acconplish each type of fingerprinting are
described 1N ARt Bld of daSF PRGAS: BEIR! Berld REGIRANS heir Meditifg], B065I0R. 3

"Bi oResponse™ refers to any servation or neasurenent of a biological res
onse of a bi ewymtiequilities.0Ns kg veori dssmore geperally sed lbad acthepasd isiwsed heBanet | nes

herein also referred to as a, "biological ,effect." 2 0 BioResponse is a
qual i tative 8 RRTefersioiapy plat o )y HP“P”(S‘I‘Cht*}?éalg‘?‘iﬁfsb‘ﬁi’leﬁ’iema&’tea@l“? of a

particul ar haﬁ%g{h,e BRRSArhifO nhaRliRRASY OMe, Adk& nedGh UaRrd R BRjaPR and
tenporal information, wherein such information is well known to one skilled
in thesart otherhetmical definitepefasdsrbofut bither s pasnigotamical,alans s planterimesed s.

Thus, Bi oResponse data includes information o he ci fic biological
response of °§B§}P‘F’Peseﬁ’i 15%‘98‘?%?!‘”5‘“%*%"&“@5&?#"\“3 Pi%’ga@eé‘eaﬁ FRS&IeS
conposi tion %@{HerM&Eﬁ{}ﬁéjléihEdcgn,F?ﬁcrlﬁdiﬁg’hé}ﬁsl, RRABE sutfshiub, HRFde! | ﬂaﬂﬁfah?d of

ti me. Bi oResponses I nclude, but are not limted to, physiologica

responses, nusgholherhataimposiiooninelnde,dwit)aetnot bmitediopseeds leaves, isterts) tongs,
responses) a tongn‘ig -3§ Z .2 ~~R zco~ WO 00| 24934 PCT/ USQ%%4851
responses andT3558%: PydsnBpwers.ilhs: cASERSs tRSlF i TRFEMES, INCLs, raofs, Kt CPASis duct i on
nMeasur£4TeNnt s peYRRYealftiiand94ROSi ti ons denonstrate nore than one -
Bi oResponse (see, e.g., Kee Chang Huang, The Pharmacol og; ~of Chi nese Her bs,
CRC Press ( 1993) Herbah@omppesitioni| &s uptdireeip.ons berbakespnmpesition! redkesito anynor e

t han one of the del.i neated r oups ,or. ve aspect.s,or C nents of the
response t hatcog\%ﬂhﬁ’ég’ ‘cﬁd?ci“‘gﬁgﬂgﬁﬂﬁrbﬁrgﬁﬁt.so F%@%%?ﬁ%si Tdfe to the
instant i nvertetc) afhRrbAEtdmpoRiton id shyHefba$ kiephrator, indlitEng@hdrbal Fo&i f ol | owi ng
references are representative of the state of art in the field: Kee Chang

Huang, The Phsuppiements.disyhal predicinen bebaldmpsandaredieal fands Egapples ehierbal ndel | |

Ear | del |’ Her.h Bi bl i Sch ) - d i ' 10
e Phar wacol mipgsfos e, BulBengt FEL e Pitnfihe o RRSIRA Swfbi BBl °, ©
et. al. (eds.or)a ﬂm@gﬁM/lo'singlelmlt becReoflesie prans oPplahspaee of HAMIe plant J.

s 0

Bent | ey, El enment ci harmac~~v.~ A prinmer_on dnug a. ion, Canbridge

Uni versity Prpsges mugnle romponents dgdyedEom aginglaplanyspeqigsneyltinlecamnogents of

manmal ~and ot e : b i | ess (

1980); Re; nor{k?%? X?rrﬁén %ﬁ%&ﬁ‘?zg@%gﬁﬁ%%‘%i%%‘s"“ &;tggsgsvgg%“y%?yrp%ﬁ%rﬁ{

Acadeny of PeHEoraithoroagh reb@Wof) varikms thertid looingositiéns) sefor pransple| Keed hing

éldapt ahbop/aapgbglw msnt St h Edi.tion, Cagﬁfdopgggdw%eéqsr%){rpg&%is i%1(997);
ain K ri eBangAReRNHIEGAEY X L 1S5RSy | AN S . . ,

1997); Willia Gan ' Mgsdé' s R Al | Q6hs akemroli |,

Appl eton & Laﬁggée:m(%gg%?ges%ﬁt )éuvf C. @y%logﬂla&%aé'ﬁﬁm@ Halsla,ke 1%_@?(1? f)% of

Medi cal Phvsi thedolipawying PadgraBhs. Saunders Co. (1995). A "physi ol ogi cal

response” refers t ny characterjsti.c.related to the physiol ogy, or

functioning, of a ﬁF%@i%‘%"é‘?ﬂs‘tﬁﬁﬁg’i"Sﬁ‘é’g‘iléltﬁ? E@r}saﬂg‘ggmﬁﬁwareegﬁvﬁ%gp used; 55 e

or organ | evely 4@ fidPsinbithe Midei3RicchthediBe ih%ntgtaﬁap%@wr&,ingbaaq it | ow

rate, pulse rate) oxygen concentration, bidelectric potential, pH value,
chol est2@r ol | swiddve barkn$ e bitieogly@ostdestatiedsaligingwhichiondiydrobysist gieldsiglucasecandon

flux. Physiological responses. gn whol e organi.sm.basi,s jncl ude.

gast r oi i est | AAICY e AEERdARETindasBsalevl a0 d e iEnaike A (R deratem,
heartburn), renodidh a6 oftrilled WoRk@RiaNSntlifNSnmatBRYE&UE! QG ATl yarbased

i npotence, uterine cranping, nenstrual cranps), excretory functions (e.g.,
urinary tract fisauéntiymsed togseat pain,feverragdnBanpmaim. Meglawswretisamtizes §erd

ki dney ail ments, diarrhea, constipation), blood circulation (e.g.,
hypertensi on, heart disorders), oxygen consunption, skeletal health (e.qg.,
osteoporosis), condition of the cartil age2®8yd connective tissues (e.g.,
joint pain and inflammtion), |oconotion, eyesight (e.g., nyopia,

bl i ndness), nmuscle tone (e.g. wasting syndrone, mnmuscle 5 strains), presence
or absence of pain, epidernmal and dermal health (e.g., skin irritation,

i tching, skin wounds), functioning of the endocrine system cardiac
functioni ng, nervous coordi nation, head-related health (e.g., headaches,
di zziness), age (e.g., life span, longevity) and respiration (e.qg.,
congestion, respiratory ailnents).




A "nor phol ogi cal response"” refers to any characteristic related to the 10
mor phol ogy, or the formand structure, of a biosystemfollovw 2gARRpaE3re to
gn her bal conResiokidp. Morphol ogi cal responses, regardl ess o} ﬁnﬁ9%%@§ of

i osystem include, but are not limted to, size, weight, |6
col or, degree of inflammation, general appearance (e.g., opaqueness
transparency, pal eness), degree of wetness or dryness, presence or dﬁéence
of cancerous growths, and the presence or lack of 15 parasites or pests
(e.g., mce, lice, fleas) hol ogi respgnses on a whol e organi sm

basis incl ude hab‘iﬂ“a&}séa'ﬁﬁﬂm‘?sl tatpe QB%a‘i‘mlcaﬁ’fBGﬁPmé%H k¢ HEOBHWHER hai r
gromh (e.g type
and degree ofwﬂgﬁﬁMﬁkgpﬁfgﬁhgggﬁﬁ% u§g§§gg&g?ﬁggggﬁgﬁﬁif%huﬂﬁBpgégﬁce or
absence of soteasmade ﬁmnmmsc; plamtsl ﬁh@sﬂmeéo,mrlusedpse'em@ eppoplenmees and stgubsy 0 A
"cognitive response” refers to a ic.relat d to the cognitive,
or nental st a0 cgfains %I‘@Q?}%P@ﬁ‘l‘rf%’? PB‘&P‘?‘P} i?ﬂ%b‘h‘feé’ef%u % "her bal

conposi tzi on. not limted to,

pr b6l Vg, O e ﬁs.ﬁé‘?‘*ﬁé‘%my, r easoni ng and

i magi ni ng. A "noti Uz Patents ha\e&dmansaiedrfmﬂmr tomposjtiank asaicbethe steatmeanebait ed

to the notivation, .2 5 or | f a em fol | ow g exposure

to an herbal X#iyS5dIseasgsan ?@?ﬁﬁﬁh tﬂe(arpe% gns “?tﬁéiﬂﬂléns Pidranypals. Ber
limted to, e@?&n‘qﬁ@ U.S: Batent ﬁaeﬂtf#b%&)loseﬁj%érhﬁ‘osuio%%ﬂﬁﬂsfﬂ ra\ﬁlﬁixtdi‘ BF' cul ar

physi ol ogi cal needs (e.g., appetite, sexual drive) or sim ses that
act as inci t elreibs,gncleding species ¢BStephanistandiCilpcyrréin, @rwa)b@s thsxf-;&trac@ ®RhikRR 2Q03

Char actel i st i & $E8 5 SLAPPES SBHBT 0 G B HEREoroL£at L SHPPERINE ng

exposure to arHi@iRahdEoeRPhiid HRlen AV hARVEESE fouRe RTISr Réing 8RR to the
aut onom ¢ nervous system of the biosystem Exanples of autonomic responses

i ncl ude, but @seriasiss privis m@dnﬂmmatnwammrtom of theglein i(Urd. RatepiadNey.5,469,452).

Car diac rhyt S NE vt e el R PP ERLaRE o r urneh SRk enn®)

Bi oResponses Qﬁctrﬁ‘&'(d?@cyﬁ'hz&ﬁldﬁ&sxegéfsﬁb%ﬁﬁ soptorahbrBiont gidnétedira Hefwl dd Wrt h
various herbal conpositions or herbal conponents are well known in the

herbal B¥ts. Rbg treaumensiof vanidvs mesmpadian disasss iinqlusing ilpmatatipn agdirheumatpid

allsnatls rhizoma.(J Fggﬁ %@Q h £ nane

" Bukuryou') were ééc ?@ﬁﬁgl 0 |H%9%ﬂ%qhﬁgm§vn S|sg%% &3%%@ %gﬁgn of
endot hel i n- 1 icontaiiisg thélplahodlkaleitl tatandritieU.8) Patent Moy 562N 28)t  t he). Symatdnesi s
of endothelin-l in nephritic gloneruli, ~~ppon, Jinzo Gakkai_Shi 39(2),

121128 (1997) )No.|58d EGHGWS?SWLPPMM&P‘&FF&‘ CATRRASHION YAving antsinflanymateny; pj-
ronoted by tr | £, he

Perbal med: of e Snylenfit ahiiGHyR AR, RRLH EP o BIIRCNAS LM pid

interl eakin-1 &bdmhise specdesiels, Aupepicd, Dendrobivn) Iwpatieak,tCitres) Lovarakus, Celosia,

ker ati nocytes sho- sai k har macol 73 33336 (1 Addi ng
Sho- sai ko-t o t%”'&’"ﬁllﬂ”t ﬂ?deglﬁ;”’ﬁegf‘ﬁ‘ﬁ’é’tag °“Eﬂ°66’(?“méhz‘}&1fl rSXpag f(})@’Et“ét‘i’tﬁed
from heal t hy vmlia,me@%a/o; eég&aheﬂomzpw@%%a@pﬁnmra mm@smth&h,& b

production of granul’ocyte colony-stinulating factor CSF)' ( Yanashi ki et
al ., Herbal 2 ngtbdtr Isasrbeer folund eredureton allq:m@tqdaswmtptwmsmssocgﬂtmnbcyt e

col ony-stimul a r oduc n on er| raI onuc r c

T n b | nisHEpoRaricR eategitne oV srRa e, B i BF BeSRRBan ar ha
t he admnizg strabfoﬂmaqﬁna%}?c%kiﬁesapswedmwses%ym)or the treatnment of
chronic liver disease, malignant diseases and acute infectious diseases

where G- CSF is effi Henbaknpmposmamﬁrm‘gv@hblacn magy frmisnintlyding capsyjss, tablztssor
(PAI -1 )-specifi ression de ased an ue t gen
et vator (¢ papdetiabpscadleR e At G2 GRARER naef et BT At BB aR BT T o
vei n endot hel i ah&&eb&eaﬂaa\fm citainB ahd) Bin&AGH) ieSse Al LAY Ofs cdfbindtibAsofl V)
purified fromthe i nese herb Astragal us nenbranaceus (Zhang et al.

Regul ation of the fibrinolytic potential of -36 2 2 APR 2GQ03 WD 00/ 24934
PCT/ US99124851 cul tured human unbilical vepp-endothelial cells:

astragal oside IV down regul ates plasm nogen activator inhibitor-1 and up
regul ates tissue-type plasm nogen activator expression, J Vasc Res 34(4),
273-280 ( 1997)). One conponent out of four conponents isolated fromthe
roots of Panax gi nseng was found to be a potent inducer 5 of IL-8
production by human nonocytes and THP-1 cells, and this induction was
acconpani ed by increased |IL-8 nRNA expression (Sonoda et al., Stinulation
of interleukin-8 production by acidic polysaccharides fromthe root of
panax ginseng, 38(3), 287-294 (1998)). By flow cytonetric analysis, the
expre55|on of Fe ‘gama_ 11I111 receptors and conplenent receptor 3 (CR3) on

o o S o,




15 204-206 (1995)) found that the distribution intensity of intercellular
adhesi on nol ecule-1 (1 CAM 1}, i nmunogl obulins and C3 were shgn ficantly
decreased in MRL/Ipr mce after treatnment with the Chinese tAnRtrL I|n.
Vestern bl ot woabypss showed that tetradrine, isolated fromg {’lbsn
Chi nese herbal nedicine, inhibited signal-induced NF-kappa B act| vatron in
rat al veol ar macrophages (Chen et al., 2 0 Tetrandrine inhibits

si gnal -i nduced NF-kappa B activation in rat al veol ar nmacrophages,

~i ocherrBi Qpbys Res ~mmun 231(1), 99-102 (1997)). Algorithm As used herein,
an "al gorithnf fers.to a_step- ste obl ens V|n cedure,

especial ly ar?“é’s“? thsss fomas, P@‘é’@ﬁ?‘g‘%/f?‘@es ﬁ%‘iﬂ"é‘fﬁ‘%ﬁ‘g{’ ‘BE&’EP’ Qs mpethpds it e
nunber of st R8N B! feaiaﬁy adag&iarmwsntémly,tmsd&mdn)t hiteRetulBNoia0nal 2 5
anal yses of the plant-related, marker and Bl oResponse data set$ are wel |
known to one %kdlhgwcs,nnd Heple%dhput ational arts. Such al gorlthms are useful
in constructing t oRes onse resent . i.nvention. For
Generar | nf or mat | GIETEH ATBGMioh ey e pitiart B eRich3ihag ROy

Bi ost at 5st i cadonfbRitiohS which @R6 @Bhtaiatioh herbal afnqmneﬁte tXaptes éf suck nZnAF’R 203

WO 00/ 24934 PCT/ US99/ 24851 (1984); Robert Schowengerdt, Technia ~,gs for
i mge processhesbal aﬂr@pmqazssmlu@eybume not lmtﬂﬂtt@» whole msgcts meneeat R ess

1983 S &0l d .e Ma g:
beon La it Btoa st Plinsosh e, nitofal bt ioledin &1 BRBoridle 3rBank 5H4ET,
(1998); Berc Ruat, Hguor \vaef, g\u/gulaﬁn,fswrmab ) phirfd butilaROVieHThd) duidiest exubbis! t'

e

| ~- ij e~ ctivP Ci sl ons, y-Interscience Series in Systens an
Qpt i mi zat i on, Wh@)hrsalWﬂ@,/gQ‘!@t@ons (1998); Jeffrey H Kingston, Al gorithms

andDat g .St ruct ur es; I.rec ~ ut er
Sci enc 0Serl es, AdléiQr 3] 1\@2‘?‘%‘% 4 ’.&ggér%fl%%bﬁo;mﬂg{’%&'gcﬁl g& "%Q?aé(ﬁgﬁ nl%
Al 'gorithm Des 'bg Hor\dxample, tabjets dt@apsulée prepared by Lénventionhl Miancih alfmixieretvdth

Al gorithm Probability: A Collection of Problens 10 (Stochastic Mdelingr),
Chapnan & Hal ger(qréwﬁcemwe PEIRIPTRIICh AS Bipins sgents (6 &, Rregalatidisadplaizeat i on of

o Sori thms on ST bAIEviRABStoRE or AffdxypRloy PNAIRIRIIORD; EHER {ofd, Tactase,
Conput at i onal nchb@gyumé:aelhﬂosé’gﬁ cklanuuﬁp‘msﬁh)atd?r kabaea@ﬂﬁ@@) ;mal)ghésann etcﬂl‘ate;: hel |,
An I ntroduction to GenetchI gori hmf onplex Adaptive ~v~ens M T, Press

(1996) ;1Davi d talc onsiliea); Qaﬁeﬁegrants (&g P%a@oﬁtqmm%sqdwnssarﬁb ﬁ‘yceiatc) 5 Wetting ng
Machi ne Lear niy| ( | ew cz,
Genetic A gorl altséd%a &g%“raaﬁéjt ur :’ %\g/a]nﬁf %gigi%)lg} %“?rjdaaggmgﬁ%ﬁ‘ggr Ver | ag
(1996) ; Andr e syeetehdrs; artificid ©n nanchl dcdurs\afnji qu&hnd}on)szﬂ ditelhefdA TYpi ng: A

Par al | el roach t.o Geno S Hor,.woo in.Ml.ecul ar
Bi ol ogy, é‘olol SOMBPSIBeN: rmy? mﬂ%ﬂl}y }° ?f?—.leafc g""éﬁ{‘Yﬁ NS ISH RIS Br unak,
Bi oi nfornl at i Ggeasthfani{BCAY S RndvARinth &t msqnfohssfe&\%/tjlswa%ﬂm’sr 890,824 998) .

Conmbi natorial Chem stry. As used herein, "conbinatorial chem stry" refers
to the 2Qmer omdtsétsmoooghe@bmsamaybemawtby methdcisem@llgmwnho@mrds of
chem cal conpounds, rei n_each,of u ffer f of. one
or nore features, 2“%“‘3@57? ‘°P§1@F'Pmiﬁ %195@'%@}%3 'f?)‘p‘f‘%‘&B’i

characteristi Cs%lutﬁﬁma 5, Qubpehsi6ns 6t §ﬁﬂﬁaés gsaeh b@th@ﬂxhhnﬂ&ﬁdxtioﬂal@kﬁﬁﬁéﬁ&tﬁs
conpounds whi ch~are chemical variations of herbs or herbal conponents. Such

conpounds can describedlinMulchandani gf ¢/ d 99U o Hatent Nonb1 (% Wb or theyventbeon. - 38
2 2 A R 2003 Y0 00),24030, PCINSI124000, BRS LGS PRBIIBIAT ElanhBmbRL Y

concepts are W ry Skl émca

can al sgsbe f opdfereiude. \Lighid d;ﬁa dfatioh€ bf fillic acidp#f sthérolitamins@Re Fifdrily n{apxf or d
Chem stry, Masters(, Oxfor Lﬁnv Press (1998); Anthony W Czarni k and
shei | a Hobbs Deaing i thefarmenfey liqund mytritienal supplemicas snesificalindesigned fos ESRD

~' hem s~, Aner m [ and

Ant hony W CczaP¥ %B%( égﬁ% (5%8 ?%p%ﬁraﬂxé@sﬁ%g%b%r%ﬁﬁﬁﬁ'&ﬁg?nﬁ% Gt ég’g{ tﬁ&e{g‘? s and Ap
i a ion, JohnphirimayeuficBngcéptatlOdgditives such assshspeﬁﬂmgagemd gJaombdoFsyriggr wi n
( Edi tors), Combi natorial S''.hem synd M| ecular .nversity ir~g.Di s~,

Wl ey-Liss (1998); Shnuel Cabilly (Editor), Conbinatorial Peptide Libranr
Protocols (Methods in Mole ~lar 10 Biolo vb2-Human Press (1997); John P.
Devlin, H gh Throughput Screening) Marcel Dekker ( 1998); Larry Gold and
Joseph Al per, Keeping pace with genom cs through conbinatorial chemstry,
Mat ure Bi otechnoloev 1 S, 297 ( 1997); Aris Persidis,




Combi natorial chem stry, Nature Biotechnol ogy 16) 691-693 (1998). 15
EXAMPLES Exanpl e 1. Establishing a Standardi zed HBR Array forp ﬁe}h-q@tgg
Her bal Conposwog 34 1he basic schene for establishing a St alag? ize EiBR
Array is provided In Figure 1. Definitions of each component préz4sst
schematic are provided above. 2 0 Foll owi ng selection of an herbal
conposition of interest, data is collected for various traits associ ated
with the herbal conposition, including, but not limted to plant-related
characteristics_and nmarker nd Bi o |nfo mation. Pl ant:rel ated data
el udes,  butmayLASHuIORe o A ES AL R G USRS SSBisds 81 LeRRAE par 5.
geogr aphi ¢ Orac%g) 9& b oeé Ptlicles (B taﬁn&ﬁr&ﬁbllﬁy@p& dthARicohlg: growt h
conditions 2 5 0 ants, the processing nethods used to prepare the
her bal conpo npmﬁasvatwtaa(reag;enctbylm ¢wpxhpthydnoslybenzeatsy onsmibie acidyywed ettificiat al

anal yses of the her bak osition. Marker information includes qualitative
and quanti tat‘i’r\f@“ﬂ%\lt“&"fr SWEFENTY| | ected after exposure of a bi osystem
to the berbal conp@gle lésiahanﬁﬂmaﬁowehﬁr é)rﬁﬂbﬁEMQﬁlay Byaomﬁﬂed m?ad&néﬁ’}% 2003
WO 0D/ 24934 PCT/ U89912%f851 are not limted to, nolecular markers,

cyt ogenet i ¢ nwith et Isast bhootheningmtientenostitytingah aveaptablrodagniay) @kucmamleecnpxent

Bi oR f t | ud | i.tat d titat dat
bi ol 0g1 cal B de PRI THPoRl Dot B Trat g SORF e el e e, er bal

conposi tion. faeh, HYURE aBlosélAfedtnicat, br theqh@mvﬁlalh is &t KeiableBboBgRMONSE) can be
obt ai ned usi ng one or nore assgg/s on the same, simlar, suustantially

simlar, or daplicateon Seriledisslled wathralprs tndlsirapleprsamt divtment andhged basss masuch

di fferent assays can be conduc

2dd 1 98, dar B¢ Emioped Bserans kit bitbela g, A e LT pA R Fiay o, he
sane or diffepghddelt! MAE formiuMtionmay, beﬁbﬁlﬁﬂ&@@@&ﬁldﬁ&s@m@aﬁlo@&rﬁﬁbﬂeect ed for
the 10 same or different biological responses at the sane or di ff erent
times. Thus, ebsortmbie matches ot dressings forftepica! lappliqaionier yslavs relgasthismplans| | ect ed

at one tinme or S W}@ a biosystemis exposed
to an her bal E%Sr?ﬁ%mﬁ%ﬁé’ mgg“iegegco aé’ft:gsg{c?ao. |{1 ormation is recorded on
the adm ni stered dgsagafrdéonigléte bedrbizly and iivotdsion @f herbalvidsed Eingokitidhd1sat

ti mes. Bi oResponse data na aI SO con3| st of post transl ational 15
modi fi &t i ons Eagidindald Easkindshis Riee Bibles Supgd : 2y riulpepers

col | ection of . % a . mar ker s
and a Bi oRes pw W Pﬁ%\?{n r‘g?:té)t el'gg (Qn mﬂﬁla;ﬁ: gilg{ C%Id%b@s)

Bi oResponse), ahBRatiaieds [IRisia aaydlopeding erdhle&’rn(%?bo create 2-

and/ or 3-di nensi onal Her bal B| oRes onse Ar ra 0 Varjous statistical

paraneters may be Oiprdardized HepbalGumpgsition. . Sﬁ‘iherﬁ‘&ya b¥AdARdizsd herbgk ¢ he
HBR Array dat %ﬁ@t)sm&b ?eréfo?t aptiduf® hefal amao@ihsn m%hh&‘é’dddg?as ti?é‘§taxﬁfa?d hot

limted to, sta ard |at|ons correlation or match (or m smatch)
mat ri cezQ r at iheshal cexgpcmtmmﬁor cadfating batoly h¢rbdwdmoah®fsovm@tﬂwalthmm@e. g.,
arcsin percenta asformations of fhe raw R Array may
consi st of t hes"?‘ﬁ ;?é‘eragt compofeity asthe corppoge Seé%&aﬁ%#’?%‘ﬁ%& a?t ri butions,
graphi cal pr e%ﬂ&g@&ﬂn@ﬂs saﬁéuﬁsmrexﬂatsa réBREdI 28 teORfasRS BB 2bRAgoddidd) t he
raw data. Particul ar exanpl es of such information include, but are not
limted to, di3fandardizerlprbil cgmaoanmnsgmgﬂnsr)aﬂu h@rbﬂleqorrmnatw@eghlalnhlaweéncg@

scale gene expy well cs:haract rgz%fd Iaxllc? whlc monsl%r te t(lj\e aékired élologlcal responses in a

25 particular biosystem. Standardized herbal compositions are usually standardized by
chemical tests well known to one skilled in the art and are properly stored for long term
usage and reference. The standardized herbal composition is used to establish a

standardized HBR Array based on observations and measurements for the plants (i.e.,
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2 2 Al R 2C03 WO 001 24934 PCT/ US99/ 24851 The total accunul ated data and
resul tant anal yses constitute a standardi zed HBR Array for the. particular
her bal conposition used to establish the HBR Array data set. At 63
iterative nat woooRbkeishe process used to establish and maint ai,;&.rﬁjrkgg-}g}gsﬁrray
for an herbal conposition, such arrays can be viewed as either static at
any one 5 point in tinme or dynamc over tinme. The resulting anal yses_can
identify subsets of the standardized HBR Arrays which are correl ated
(positively or negatively) or associated (i.e., showing a general trend)

composi ti on. " HavEre i, Pee e oRkonidan Bl BORE bRl cnhor ba

Conposi ti ons. cofigoshasnl C scheme for establishing a HBR Array for a batch of
an herbal conposition is grovi ded in Figure 2. Definitions of each
¢

conmponent of the sBRtehdHerbabEempesitiond s uspdliereinym ebatthdieshnl cempenition”

est abl i shing a i . . i diately
Sbove for therarasaan el BlrmabodiiBATaNvARR i Bl 1o in ) BER ARV Bl o
col | ect &d f or obschatiohs dfdFndbiraemt fdr theepldrsandiMaRers Bahs @ThhRGicade the
establish a standardi zed HBR Array. However, data collected for a batch

her bg: . Cﬁrrpos herbakcomnpsitien.aBeraetines hareincalsoisferee éejasBitest erapatsh” berbel t o
ol hect od for EOmBOFRAE, Eheffhibhlidmalateds SHBSRE o seonlic St 808

to be highly ¢mlidiAatTad hebaladapesindretset tolesthblishdbsstaidrdiied heghat al
activities of the herbal conpositiqn being tested. For. e, if it has

1€ y exampl e,
been det er m négMppstiomay plse berefarred (o 3w baigh herbalgompositions] ugghd%m@ﬂ agat a
is highly corn ' - Lol ogical activity of a particular
her bal hJ‘c(yorrposi ?%@%?%B%&s)%egbagﬁ%%%ﬂ?g% standardi zed HBR Array data and
anal yses di scussed BatehieAs usedl herginpa 'hatoh® eefers ao y partictlesquahtiey dfahtlertakr bal
conposition for that subset of trajts in order to, determ ne whether or not

the batch has ‘ORPosiHen Maishisar e idertified 38 19 spmepartisyiaz gHEbiKe spyas teddigiipgyish

obtai ned for t : i i f ] e batch
FER Array) i thePRaty yfer Blrb doin Ry bRl St R, Fos fumit

st andar di zed HBERbAIchaf ah herballvamppsitién may diffehfroinanothentrdch ¢fitbat, samadedal | | ed

in the art can determ ne whether, or not that particular batch has, the
:jesi red i ol ofiPEROSIHER ?Wﬁhﬁﬂﬂneﬁgﬂ}?&aﬁg?ﬁ.waég?ﬁﬁﬁfzé Fﬁl ‘h‘g}ffgﬁé‘t WP ﬁ{j"has ﬂ}ﬁféfﬁm Dat a
Set. The basi ng%g\ilagm%alﬁeéau%ﬁ Elﬁﬁgﬂq%ihé?,%a@ﬂ.doﬁﬁlr AffePerl®By Bt diruifipafiRladn

herbal 5 conposi nis provided in Figure 3. Definitions of 'each conponent
of the schenmatbatches enagrinohadgcbutateowes limithé tof thesfollewiap: 1ghe partiedaniipitpartent  of

jor dat t.f | ect bal i Lion. tch her bal
Compos t1on. 144 (7% Hhedfoni a8 ety Seso B ERR B BuClhe B Fiidne pecy
conposi tion angefeQist®fid diffefelitbatchy; B) i PosFRarveat trédingritrortieiRdiviiuahhabs o | |

constitute the nmajor data set. In nost, but not instances, the nmjor data
set wi | ROconsi erbalicompasitivn (. gurmne datch may &6 prasessedwithidistillpd watsr while aan

array, such as ar obt ai. ned_wi { h. I L: t [, Or ta
set is anal yzeﬁf’%{é e ég%P fmﬁi%F P@F%s\é\%% Qpﬁgy%{‘r%égds?g@b?%tsoﬁ ‘?’é’aheat\i}g aggletg()fﬂl%

obt ai ned for themhegbRdcH)eirndal) worapaie bioportionk bf the exdividhal Gefbsas ah hevbalesul t's
are 15 necessary in order to generate neaningful algorithns in the next
step. Exanpl escompesition (gigh.fong bach mry Baysregualingrs Py wgishtor yllymeef thigg are not
limted to, ingj ' ' : - [
response to ox ity B Wil SRRt RGN DpA Gy mite of BN M E e
certai n 2w ot ei msorave been increased or decreased in response to the
exposure. 2 0 If no_neani ngful or useful _diffe[er}tial expression/results

are obtained, then [Biosystemessussd hereiy, 3 hipsystemp geters £ any Wologiealentity for

col l ection steRmidd hikinel [ t &Wifﬁ@%% | ack
of a adequate r&(’ahsltr{tt’lbtoﬁga%?ggn%?%g ﬂt%?g?\ t erexposlgérl'e/ﬂé%s?gbi:og?ﬁee%? ?%liril&ssi ep
can be repeat edutistrot Hmitedfo, aimecellatissaéloegant Wwhols angansm ¢rhie vitia assay.i ne (e. g.,
sanme biosystem sane nmarker set, sanme experinmental protocol, etc.). 2 5
However) it may be necessary to vary the biosystemsanpling (e.g.) type of
cell utilized, stage of cell growth), use-aadifferent marker set and/or
change the experinental protocol in order to get differential
expression/result.. Exanple 4. Using HBR Array Information.



-42 2 2 APR 2C03 WD 00/ 24934 PCT/ US99/ 24851 The HBR Array b&g%% &bﬁf
di scussed herein can be used for many different purposes inc i gﬁ not
limted to, t%%‘{qﬁlggwi ng: 1 ) evaluating the conponents of an herbal
conposi tion; &dicti ng the Bi oResponse of an herbal conp8STAUSHR4833)
determ ni ng which marker information is nost highly correlated with a
particul ar 5 Bi oResponse of an herbal conposition; 3) deternining what data
set of information (i. e., plant-related data, narker data, and Bi oResponse
data) is nost correlated with a particul ar Bi oResponse of an her bal

conpost; 4) det er nBinlogisaletivity: seisest hesgincthe thiplogisalipetiyity" o aphgibugferng t he
bi ol ogi cal actiyity .of. . an F LL] QR L; i i.ng the
component's. of Pt bgl oREL AReL RATRAN: bh AfbathREa LY Ren RANELES, ' °)
0 conposition corrEapeRelatedDAa.sAsnstdhetent dPliReadadatd"qefetdte tisadma oOr
substantially the sane herbal conposition; 6) adjusting or changing the
conponent s of calisctadppthe fﬁmm;gﬂ“ mgluding bytmet iﬁ'@k‘ﬁh& defapbeyt theanans,| |

have t hg desi ' ' YR VA ' i ndar di zed
"ER Arrays: eyeh gihfing ShBlonBid i biiaudd of EBIAHARE aliPAft kBl

prot ei ns, nol Theplent)relateddataratsd dncluded the delativeqatoporidm@ifaled compionentt jn 4f an 15
her bal conposition; 9) .determ ning which conponents of an her bal

conposi ti on cherbyeomppsitions: whercip thecomppngnts Mavbe Gfferenhplant negtst difergals r ed

bi ol ogi cal acjj,yi . € neeIReSietd QRs lﬁﬁﬁ‘l IR or nore
previously un fﬁ%“o Xmgslf’ thgg?ogg{lggbﬁg?vﬂt?szdgéf’g?seg g,r%gﬁﬁdgg%ggﬁqgg ; 11)
ai di ng i n t hecanlsingionebf theernvarishlés. cs whi ch i ncl ude herbal and non-herbal

conmponents, such as chem cal | y-synt hesi zed drugs or pharmaceuticals 2 0 and
12) utitPizi ng t he FiBrE-Talatesdatartichmey B%g%tbere%ﬁmﬁ@hﬁl CHHRISHaR dcuges,

chem stry net f itk (g a | . i ts of

t he present |E€§§1F§lohn car%g’glégg’élggﬁn%f p?ﬁggﬁms"gﬁg%ﬁ?’l*e ?%E{Tﬁgg%pp i cabl e
art usi ng t heplmt veridty, anidvdrpeibre, hne eicjeunid speceioplaritpanphedin thQeampbsition;

Corrolai e or PoHBEERRRIEoIE HEEE LR AreIotng (e SreCaag auide god pRrul i of
an her bal  COMBRSbA oD 1 RAK T BARARYRS 8 aobS W Rhsfe

t
standardi zed, or nmaster, batch of a sanme or_substantial simlar herbal
conposiltSi on. TVimes BBRindall aydsirnigatipn, a¥cragmmidipEingieins receivediper day, pestigifie 2C03 WO

001 24934 PCT/ US99/ 24831 i ncl ude .t he.acceptable r e. 0 u jtative.

Var i atfon for e g paing boprelfed hoear iy BRI ahERABigRse i Thiaks et
possibly a gl ayalettma®afi sonomeAke® for\Proc@SimihY RbME SnAdsdihg BRFmbRriasHhef the
bi ol ogi cal effects, which may consist of markers fromnultiple biochem cal

pat hways of a herbssspakingtimgs, dhngtimes exigaction methods andsgrindiegmethgdsw dnd )
determ ne or sglect ich _subset i i | .S 1,Ni mum
nunber of bi olsgoangé? %?df%gé‘f%onrﬁgﬁﬂlﬂr‘oégl eﬂ#@%&%%%ﬁ?%é ﬁﬁ@‘iﬁ?rﬁ%@} l The

i nformegdg on f Qondasiflonn Ni Ng results from exposi ng a biosystem (e.g.) a cell
line) in a dose dependent manner to a standardi zed herbal conposition to

establish a standarAfiditiqnallthestandardized herbak compasitin By hernalyzedychemicallnen be
10 conpared t ! - A i eSt . sitions.
These tem her % eﬂ@%%@%‘?&?bé{s‘&ﬁg’( ﬁ%ﬁe&%‘h?&g?g&%¥ Ev@ﬁc{@égg "Lf)ls &8@ er ent
bat ches pr epargetierally éndvirebeore siilled $n thdiaftf @xemplebaf splisaljie ejpamtiea ahilosesr aw
herbs collected at different tines; and d'fferen{5 bat ches prepared fromraw

herbs col | ect eficlyge. @t 3re petimitedday >, Tk ehpIicaiingemupiing nassn Her bal
Conposi 44 on or bia¥d alll\ﬁygyg@sg rbal Conposition. HBR
Arrays 5aﬂ%e gens rgtﬂg%lb %ﬂegkgpom ﬁg ici)%gg{og{r%&?aﬁgither extracts from

i ndi vi dual her bs ofBiainformatics., Asmusddcheesin,"hmiforfmaics't rieferstocthe useandul a, and
exam ning the biological..effects of. the extracts. . The observed bi ol ogi cal
i Tects aan beorerRiAnOt imPEapn b binlogial Bif MreioinipTmstgs CoyEh aRPan Ter
fromnultiple fifgsuge félfowinh: %lJQia?arHcaﬁLi_tioH\/ﬁﬁd Slalysi62(2) AHBbAR K CLISprALE: (3)
evaluated for their corresponding qualitative and/ or quantitative chanhges.
The resulting HBR Arrays can be conpared to novel HBR Arrays or to simlar
HBR Arrays fromdifferent herbal conpositigns or herbal conpositions
prepared by different processes. This procedure is useful for selecting a
gi ven set of biological effects and the m ni num nunber of markers required
to predict 2 5 that a given batch herbal conposition has the given set of
bi ol ogi cal effects. In order to construct HBR Arrays, one skilled in the
art utilizes various data mning tools including, but are not limted to,
statistical analyses) artificial intelligence, and database research on
neural work. The statistical methods of choice include, but -44 d a~,a
n WD 00/ 24934 PCT/US99/2485 i are not limted to, basic exploratory data
anal ysis (EDA), graphic EDA (such as bushing) and nultivariate exploratory

I T o - T B




array, and validation. This procedure is typically repeated iteratively
until a robust 1 o HBR Array, or standardi zed HBR Array, is idf?t)'_\.gfi\,e?c The
foregoi ng detail ed description has been given for clearness of ' 03
under st andi ngwenbg4add no unnecessary limtations should be

t herefrom as nodi figgati ons will be obvious to those skilled itpyﬁ‘[?g&%gg'.
Wil e the invention has been described in connection with specific 14
enbodi ments thereof, it will be understood that it is capable of further
nodi fications and this application is intended to cover any vari ations,

uses, or adaptations of.the_i Lon |l owi.n I, ral,..the principles
of the invent';h% 2R apﬁg%sdfnr@\ﬁgg‘%ﬁ%ﬁ%%?rsfsl?\ryéhseg‘ﬁuc%qg(gﬁaga Pes t?“FFly(‘]‘ﬁscl osure

as conme Wi t hibiokRsatios reiided WBfe/ddveidpEd BPublid Bbrhaih TReRbre unfll Besdy t he
invention pertains and as may be a &Igéed to the essential 2 o features

> ey De ap .
her ei nbef or e 5¥0s.fagdmuchpgstiblavaidahlefige over thedntsmsh eSerne companigsdavied cl ai ns.
Exanple 7. Es L.shi . { i for G nseng Recipes. For
t he purposes %%Q{Oh?&s]b‘[ebgral?r%&ec,ﬁ&g?%g gr "gﬁﬁs@?}%"g‘?’% chosen to be Panax
G nsengsC. A, MeyerGéndrhfe i3rGunonfiest ey ustdhdybingihe térm '@endmickoefas o e cl i mate
for growth is between -10 to +10C with an annual rainfall of 50-100 cm (see
Huang in 2 5 Srdeofseaesenddheiginetioncrpenopics epgphpsizes thejintegyation of hasipsindCRC
Press, Boca i, C: - by r . i NS bat ches
Wi first bodiad rseueh finhgsREOL B BRI mofcBRENGRhy, angl 07 |
(e.g., rhizonmptrictioh mappiag, aal DNA sepenciiigizhdasathphitationdl)analgsioWGnegiondi t i ons,
processi ng net hods and storage conditions both before and -45 2 2 APR

2003 5 to WO BUPmeion igexireeiedusing findamenial techniguess syghps RpbA sequengingn of
chem cgly cont : apEgpes will be performed by qualitative HPLC'
anal ysieis0 for gﬁeé{'rgnéq#%?‘ﬁg m@f gi nsenosi de saponins (e.g., Ro, Ral, Ra2,
Rbl, Rb2, Rb3, Rc, Gen¢ funBjsh is Betermiiacd @) by Rirdlyziiththe effectRdf BINA wufdfidns in

including TLC qualitative analysis for |ipgphilic constituents, (see, Elkin
et al.) _ umeBRaSoRagrmal dek %am{ h%ﬁ@? 8@&4‘@@%9@&@ QERRISTea ¥t al .,
Yaku~aku Zasshi aﬁ&?' 3 ' ' rent
her bs shoul d Egal%%?%ggn 2. ﬁfsg dlsg%%%zd}g& eﬁg%&@%ﬁ%%ﬁ%??g@ﬂ“&ﬁ% tfs?ép;eci es
(see Tabl e 1) proftiesprodated byial gene hesysteen ofirelated gemasef erably in the nenory of

a conputer processqr, for further manjpul gtion. Table,1l. Sapopin Content of
i frercht o neeng Meptsamic erbradimigh AL nedity tetims paroiepTsanapo called
qui quef ol i us FaReentYeQatdRS 8"pheRsind*anders iR Qhdititalivt protsi RRPYeSFon(phubrh

wei ght) 2.1-4.4% 4. 9% 13. 6-20.6% 9. 34% 15 Panax japonica var. major from
Huang in The Pageseot vydepflefedicarditiensHekstised genepdls) protegmicsgefeGRE Pr ess)

Boca Raton, FL. EXoressi bi,omarkers for ndard gi.nsen i.e., Gl15)
i ncl ude the f6?7“6%%ﬁg?‘lg}ﬁﬂ?ggtf@éu?qr?ffm&%@%%g Rﬁogﬁfl Hﬁ%ﬁé‘ﬂry'i nterferon
gamma, choline acetgdndiiétiippraéai€resédréh i adaition € gendmetedearchqs ndcl;‘dsgfg%r al .,

Planta Med (1998) 64: 110-11S; Sonoda et al., j~p~:~nacow (1998)
287- 29420 Baummnambgt of regsans. JFiRg) the loyelef genoexpresyign doesgot gocessailynigancsenst al . )

Free Radic Bi . 1256- 1268; I e . r , Si ol
(1996) 74: 34gi’%%g‘.‘"‘ﬁ?@%"ﬁi’?‘?‘%‘éﬁg,9°%%r ﬁ?@%@%‘e"r*ﬁ‘g‘lﬁ“gﬁ dg#z“g,g déﬁ@é%‘g’g?{ooo
ol i gonucl eot i deangyatiofl nddificationshwificlofre Akdential for the Amatibie antSRtivitio pridtdin,

No. S, SS6, 7S2) .. The, expression bi omarkers for standard ginseng wl] be
prepared by nilargditionythe genoms itsglf dors patdescribs g dypamisrceh marcseses whish ajisry

mechani cal m g%ggg%lhll%gf Qfhet B od &SwipPP! i cation (see Schena et al., TIBTECH

( 1998) 16: 3 ected sets of cells will be contacted with
st andar dsgi nseng f dProve®meipagprims saekito cliaractdsize all the proteins in a cell, identifying at

least part of their amino acid sequence of a isolated protein. In general, the proteins are
first separated using 2D gels or HPLC and then the peptides or proteins are sequenced

using high throughput mass spectrometry. Using a computer, the output of the mass
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2 2 A~ R 2003 WO 001 24934 PCTI US99124851 tinme, under varyi ngzt zg&di tions to
generate nultiple mcroarray sets. The mcroarray sets wl| vRel(03

anal yzed by hybri di zati on-based expression nonitoring of biochem cal
extracts via %’&?ﬂ’&f“}%n of steady state nRNA | evel s from fl uoPESRENRERASS)
intensity at each position on the mcroarrays (Schena et al., Science (
1995) 270: 467 5 470; Schena et al., proc Natl Acad Sci USA (1996) 93
10614- 10619; Lockhart et al. Zjat Biotechnol (1996) 14: 1675-1680; DeRi si
et al.) Nat Genet (1996) 14: 457-460; Heller et al., Proc Natl Acad Sci USA
( 1997) 94: 2pebrrdidty)can beanayzedyso datodinket genanwd the earticalptroieir for athiphrii t hns
to generate statisgi.cal expression bi, rker val ues for standard gi nseng.

ona Vv
Bi ocheni cal bf r ks 8"‘1‘61} p?ﬁﬁsﬁésaﬁoﬂ‘e_ai“ﬁ% qdﬁ‘é A% B“Qﬁ\?&?\‘tgie’c‘%{{‘icgé 0

anal ysi s for L hEedsEsmmbrety GLANSKhSW Qﬁ’exsﬁgébﬁﬁcvs%n[iéckﬂ(e;év.?ﬂ?dn%ﬁc utical

i ncorporation proportional to protein synthesis and ["H-thym oﬁ ne

i ncor por at i onProgfolmaestY,vEhedfroteinChin™ Systemdrora Ciphotgon Biossistem; Perfeptive~hur i g
(1977) g?: 11 9-1Jf73 . For biochem cal biomarkers, bone marrow cells wll
be cont dct ed ¥o'€P%4ndard ginseng for varying time periods under varying
condi tions in the p&qRRAEEinRmbtiéd o Pr@bmit PeeArtR sed TordNams N} 8 Sfufoh, OF 1 N
the presence and absence of cycloheximnm de and [ 3H] -1 or protein
synt hesis) tol%E inzymese Genesnihe ntdrplay g heYiale Blniv.

bi omarkers (i ,€; «,.8BM set he | gorithms to
generate stat P‘sthgfnsﬁfglcﬁéﬂ% RIS A LIRS AN LUnCHAnAl MCROMIGS 1 g
Statistical dmm@i%mmmaﬁ ShefgRvedbice ST, 2y 1690, DIIG PARGIRIYAR s
conput er processor or further manipulation. 2 0 Biological response of a
bi osystlé)m (I . Brotoqisd Methods s Molashlat Bigdo 1&,Mum;qjaﬁg[ Kgmpgﬂ ils 19984 whol e

ani mal s. For gel I s3 gipﬁe@g gatlche wi | | exposed to specific cell types,
i ncl udi ng) bu T X §B%T%§Pgeﬁa$facrophages, nonocytes, PML,
LAK cel I's, B16- F10SipahRTeaRdGeidnS  AshisEld Aeréial tstgnan@arRiwition'a aRa kndwria9PNS at a

concentration of 0.5 ng/m to 100 ng/ni. For aninmal treatnents, 0.5-100
ng/ kg of 25 gicplkdargignel sansdestionarefersyo|the pashwiaysithoughevbigh geligireseiveryternal

ot 1 =T e A el .
b1 ol o6 cal 1 o STAS a8 redRiC arpH B e Herh MRULA Sigd R AR R MRahe, o,
cancer el | s htetcoménunivating chiaid of prateindiniiet tranemit thdsigral iresssdd wisk fashioa. - 47

2 2 APR 2C03 WD 001 24934 PCT/ US99/ 24851 formation of pal pable tunors. After
tunor formati dHoteHRKingsesofigny Haﬂb‘éi’afer'éélﬁléﬂasﬁﬁed’cfé%ﬁﬁlﬂ'i‘ssE‘P%Pcm@w shgnal

ci s-di amm neci ' : ' i i ned
For tumr or ourReatiRsihldlyEtetting B Rea/\AERE: MR, Whith uhB MR ToT
si de-ef f ect s qholphontlaibni df cytplasmicaircteins thyamplifghite sigdmkat a et al ., Jan J
Cancer Res 5 {1998) 89; 733-740). The assay, will, K be repeated using various
concentrations of sqoéﬁEF&PﬂaHﬂéé‘ﬂgﬁﬁﬁatﬁ’é‘n&%‘fséé h%ra'é’ur -iransiaippal 5
tendencye di spRb@ieflioR™fh aAai@Plekh u¥ed 8o PRI MidkdtRRS fhat HlpBer@diFprRin ect ed
will then be subjected to nultidi nensional analysis to generate

mul tivari ant raftemitihasibesnrsybihesized as atpsimasy polypsptide. oSuchiqiostrtransiationah basel i ne

15 corol 1o e ke ek A
Hal I, Engl ewoogefidnideSor Nform?) m&RRRie), SigRAIRPEI reMOVA! Mefyitioffotthylation,

bi ol ogi cal response of a biosystemto standard ginseng will be the effect
of standard gi smimngcidmestificdtions, ipemplaienyageofheptiidrrheinsietelaase smaaller wi | | be
treated,for 4 days w th standar insen tvarjous entrations 15

(bet weeﬁgo. 5-1 W%@FB{% "g’}?apqg’%lﬁqnsgnv(\f WPH@@at?oz's(’t@gﬂ%g?m?‘ncr eased plasm
free fatty acid | evRkra3iid MidroaieBNAS uGll hglditg, Qf CarrBY @ "glitkdan@yCreférs icse at
approxi mately 70% VOZmaxisgsee Wang et al., Planta Med (1998) 64130-133).
The data gener &xi¢aysigm whisk hag pachposition auprobe pelkenspried by 2 definednurlgicrigidsi onal
anal ysis to ge I ) I ¢ I | e aS ns of
determning a %gié@?*?h?l* (L;tglr-r\rég{%@ﬂ%e%%%g{%gﬁhéﬁyégﬁ%dggia%a ﬁ)ziqc’t P&c@g‘and
standard gi nseng (see Zar, J. H, in |3iostatistical An,~vsis. 2nd ~,
(1984)) pp 328-360, Prentice Hall, Englewo q_Ci iffs, NJ, Herein, fully

i ncorporated by reference). The distribution sets for each Bi oResponse are
then put into algorithnms to generate statistical values for standard
ginseng. Statistical data will then be stored, preferably in a nenory of a
conmput er processor, for further manipulation. 2 5 Each of these steps
(i.e., chemcal analysis, generation of biomarker informtion and

determ nation of responses of a biosystem is reiterated to generate a

| ar ge dat abase of statistical values. These values are conpiled and i nput
into an algorithmto generate 2- and 3-di nensional Herbal Response Arrays
(HBR Array) for -48 2 2 APB 2003 WD 00/ 24934 PCT/ US99I 24851 -.
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necessitating the use of an observed biol ogi cal response of a bi osystem
(see Exanple ' 10 2). Exanple 8. Evaluation of a Sel ected H2rbAPR 7003
Conposition of G nseng Using a Subset of Variables Correlated with a

Speci fic Bi olwgiowad9zResponse. To evaluate the quality of a testubalgss

her bal conposition, data is first collected concerning the plant-related
paraneters for the herbs in the sel ected herbal conposition 15 (e.g.+ plant
speci es, plant parts, geographic origin, growmh conditions, processing

met hods and storage conditions). The sel ected herbal conposition is then

mani pul ated Sqpi, LB &N eﬂe%}ps@nﬂiélmiel%si@%m?Siaﬁaﬁ%%g@v@lﬁwaﬁ%% the

chem cal content of the herb (see kin ét al. Yao Li ue _h_
Pao (1993) 14ro:/cell®th amatievostgridstydeset al ., y~~gal ~ZaSShi (1993) 113:
460-467). Previous o&t}ai nedFé .0 % nﬁen . dat.a %ﬁs denonstrated a strong
correl ation bet weetfOIGUFYIB AT 81 atgh s a9dedand seme ERRPLTEBIPRY f or mance
and the preseqnggrs@brwied tRBicnQhd BRAAY & BOURAREIL Sanith &bﬁn‘ wiicfo! and Rol
(Wang et al., P~ uta.)~ (1998) 64: 130-133). The test batch is then exposed
to testScel | spartimllardd tpt afpayt anddiatchi Autogadliagpaphiyiolf radlidlatsedbatehws issphages,
nmonocytes, PM\L, .L cells, B 16:F 10 nel.anoma cells) 25 THP-1 cells and

hi ppocanpal n ‘tﬂ“&ﬂﬁ@(ﬁffte‘ﬁmeéﬁﬁté&% P’éttq%ifﬁ opfiony are "rﬁjﬁ?hle’t‘%&‘ﬁﬁg RigPtrAniG o

determ ne expggssiapsdatigmr ker values. nRNA is isolated from exposed cells
whi ch is subsequently nmanipul ated to serve as a substrate for

hybri di zat i on- bascMaekensedsiused herain, thertemy "wéarkenis' e¢fersite any biotaginat-basadi ng

m croarrays conprising 1L-8, LL-2 and.-49 2.2 APR. 2 VD 001 24934

PCTI U89912485Tg113‘Hf°é‘?e1“gP5?L1b5§'3’ﬁ%‘ %ﬁ\ﬁa’t‘%ﬂﬁéﬁébaéf°“&?95}“°ggﬁaé ARG o o:
467-47Qp Schefarfitulat biosysieRCwhich Is be@ efdse@iorn pakiidifidr bth oF AR hérbd0619;
Lockhart et al., Nat Biotechnol (1996) 14: 1675-1680; DeRisi et al., Nat
enet (1996) 1dompnsitions(he e "snarker” encompassesipth quabitativeend Qekitative 997) 94:
2150-2155). Previously obtained. gi nseng data -fhas 5 de str at a_ strong
correl ation b&%&%“%ﬁw@ﬁ é%ﬁgl?ﬂf)?ﬁs%?{g%ﬁ%fnngﬂgé?%ﬁrcc{{&ggsrecclogggﬁ%??S?tﬁ’ance
and the i nduckédtWhichf chabRteeAel (A6 bxphesbib PRIEMERY i réshortse té herBal&ﬁ&a?iBé,er feron
gamma in test cells (Venkatraman et al., . Si S o .x r ( 1997) 29: 333-344
and Wang et aWherep]the patteyny show: whidpgengnare tyrped o1, ofhumpicdawibingaiporeate, r at
bone oW C 1 Xppse . t : . yed 10 for
[3H] - tmﬁy%m di ngﬁ'%cﬁ‘&\éﬁreﬁ%ar‘ t&%@%ﬁﬁé‘% e f/l’ég"g?é %{%Sg‘u%sa.“%ﬁ%{’]ﬁ‘%& @aﬁ%ﬁt ai ned

gi nseng dat a heasulefieitdr bbsephtibin hodeup- anblddvgi- of temposal ségubiiidns,@t r el at i on

with DNA synthesis in rat bone marrow cells (Yamapmoto et al.,
Ar znei mi tt el f GRYEMINGOT(QRanE3tiveshangssabexpressionleyels in apiogystam 9% usedhioysi s,

data from eac A; i o ' t est
HBR array for QPﬁgag%Te\éﬁé%‘%ﬁR %lrb gﬁ?ﬁ)%@%‘?ﬁ @ﬁqﬁ%%g%mé ng? hgrbgﬁﬂbﬁ{éﬁglﬁgg.
pl ant -rel at ed dat a Thepatticdianbatcthefrantdetbabeomhposition tawhich dlieebiogystearini ng t he

subset of biomarkers. The quality of a test, batch will he determ ned by
conpar i 4y t esteXPRsRd FY %ﬁﬂﬂ%@%‘?ﬁﬁ%ﬁﬂ“@sﬁmﬂ oyHherig: CARPASHIQN, OF 4| es .

di rect ed tpmrs@af,.aa«alz\éa inSrb@f conf}RsiibR VEXAHI& of MdreRSuRAd i BRBRIphshidf@leei N the
denonstration of the Induction of 2 o IL-2, 1L-8 and I NF gamm in
vitro and an ipresestdgeerition[indijdes butrareciot Emited b, paleculap marleers, gytogenetic mar r ow

cells (including data qoll.ected on growth .conditions,, oriqgi nd
verification c}?g’#ﬁé’ %‘8%&%“‘??@ "\Qg‘eis %&WCW%eﬁu?qrg‘%lfeéﬁi %@freg’ogéfcuéﬁméﬂi?ﬁ/al ent
Bi oResponse efihglade, But reot MaftedR! &yMBs, pylBEtided ngptmes,! sdpargSantibedies,
exhi bited by standard ginseng. Based on thi's procedure it can be determ ned
whet her2®5r notDNAeRNestproteids thotlctanskational grod¢ing angrposietrafisiationad proteiosd i t y t han
that of the stan ard.éor he given biol ogi cal response or biol ogical
response of i Nt ETREFIERY ar‘:&g-@j.e‘c"Establ i shing a Staadardi zed HBR Array for
Huang Ling (HL) - 50Any fatkeAthiaRsaishid (NASHRIRADT mBekei NRsein RGPpichaaR 134851
For the purposes of.t){ﬂ s exanpl e, standard huang ling (HL) is chosen to be
Copti s chi nesi ondpefiftecthe pregent iygntiane She teem dmarkses’ éncludgs smted, @pmptivyons are
wel | known to one skilled in the art (see Huang in The Pharnacol ogy of

Chi nese Herbs, (1993), pp 69 and 287-288, CRC Press, Boca Raton, FL). Dried
rhi zomes of Coptis chinesis France will be8&werified for chemi cal content by
quantitative chem cal analysis for determ nation arsenic, berberine,

caerul ei c acid, colunbam ne, copsine, coptine, coptiside-l, coptiside-II,
coptisine, coreximne, epiberberine, ferulic acid, greenlandicine,

i socoptisine, lumcaerulic acid, magnoflorine, oxybererine,



L0 thalifendine, unbell atine, urbenine, worenine, pal mti na
jatrorrhizine and col ubanine (see also Zzhu M, C h unQ Yao PLheATRar(3 1984)
9: 63-64). Content of the al kal oid berberine of different herbs should be
bet ween 7- 9%WBPYOREBHht). These data will be stored, preferaPClUsg9288s5e
menory of a conputer processor, for further manipul ati on. Expression
bi omarkers for standard HL include the follow ng: NfxB; bcl-2 15 anaTog,
Al; zinc finger protein, A20; IL-2 receptor; cell cycle probes; c-Ki-rasz;
growt h regul ators probes and gl ucocorticoid receptor dependent apoptosis
probes (see @tinspiuchlas \'bibmirkerSot "deéiftAharket! o2 Qfdfle mheker." YEHge @by BE one HAUNVN
Schm edeber Pl >ai ~I (1996) 354: 102-108; Mura et al Bi ochem Phar macol
(1997) 53; CI0T§ PRMry markersalong Wécfeméw myarkags, yor ge*erafebym markersdpmat i vel y,
for a broader, ) oL nZ chip
of Affimatrix @gﬁﬁg e se s%%)fg&? t%(ﬁ%cﬁ“lgﬂ%%oag{r e expr ese |gﬁlug
bi omar ker s f(selesvednmwlarhtamtslmdydacmoemmédntlhyvarmu}mlhcrrrmqlectt&arhnoI ogy as

described in Exa Ie ., including analysjs and statistical data generation.
Bi ochem cal qhigy Qoghgmi %H&F‘iﬂ’“ﬂk%f’hw‘&a‘érsi 1A ERIAS N FYPNINQUE GEBFAE-coi d
receptor and éxﬂ:lﬂhpd HBﬁ”Ax‘PEy al pha-fetoprotein secretion in HL exposed Hep&

cells (see 2 et al.,” Life Sci ( 1994) 54: 2099-2107). BBM sets are
gener ated and anaIA(zreﬁbcahr dmﬂcemdnmﬂsesmrﬁ»amkeminroﬁbpxbmﬂemwsfd:artene/\brlI

hen b d, f h f
Fur thor mani D9 obalesPrsamnontiro it o5 IR, AR SHEIE B et er mi ne
using cells amgbnbhpd Fwe'?&s Ptgﬁngg’%r%sélﬂﬁfds,wsyl%9%01?}@2{)&8%% 24851

ani mal s. Batches of e se conmposition w | e exposed to
speci fie cel |glysgpesteins.ncl udi ng but not limted to, human Hep& hepat oma
cells, human enbry, naI ggr Ci norra J | s nd tfh l}a‘es lat lconc nt ratlejrs
fromO0.1-1 CDrrg/m FStabhshmen §S°c3 |a§§0°?§ R‘&°8°f“a<§6‘b‘t' 'S ALY

conposi tion (kndwn toldns stéiiéd mbﬁe a}dnm aro@?mﬁc@laa& bi¥efult¥chinBloRR $6d thoneal
i njection or subcutaneous injection. To determ ne a biol ogical response of

a bi osyst em tehagactanidatian ofubleqular markers mdbﬂq/diffatcnbdrd;smaymvctsg rnenscmms@ 1is

exposed to various Y cent rat sm a ﬂareduH k: dti cells be, exam ned
for different PUYIERST Hal reagtion %rf) & PEaMPIEY %% FPIFS sfSﬁB‘F‘t?Qf? ®8hang
K.S., 1sFor noESYshsensl andi99d of e exidestibh (SAGE), AW &t inintunblof &EmtEs to

generate 10 neasures and analysis will be perforned as described for

gi nseng in Exsthgy ef protemssandamigropmaieisehnelogy. neskivied in the artof melesular ogi cal

response of a ndard HL on
di arrhea due F‘%lée)eg%{%b@ oéfézgrﬁﬁgggﬂherl 4°aiscoq mgﬁg&ﬁ%" %loé%fssgwqh
active diarr hBarmpkR! Gliékland Judkl Jl Phsterhake Modstular Biots g meaRedndt | ons of
HL (e.g.) 29/kg) .. and stooI voI ume wi || be determ ned (see

Rabbani G H., ABRH pn, A By 599%)1 ﬁ%‘éewgpeat ed

to gengiat e Mg . mﬁwaw%gm&&ﬁ or
gi nsen% in Exarrpdlgr dwmgl%’trl utron sets for ea Bl g%usgigﬁ efsystem are

then put i nto(H99%Rderal.} ating albhw?ﬂ'llﬁgs& Sons aﬂaﬁ)damd; DiL.

Statistical data will then o or - "- rabl menor.
conmput er pr oce¥asen ethy Recombinant IXNA, eqond, %C'L‘al‘:?tﬁ“})"" ﬁI‘W?‘E&@% De 1,

the steps are reitgy QA%\II\%Q fb?&ﬁts%laﬁ@ﬁgﬁfsreaﬂétcf m&h&RAR Wef Rovh to

wherein the resultin R arrays w | be used to predict biological
activity and eheseshilled bethe brtqEzdmplgs ofldschygell kievmistivigyes sarsbafibaddin zed HBR
d VA

AL

psdlu&ﬂrson%st ‘

Correl ated w tf!l‘arﬁoﬁ?ﬁ?'ﬂ[lb@)ﬁ-lﬁt{sg&b
a selected test batch o

col | ect ed condeguéns pusnging of Natiyeldnelenes A (Biomy

speci es, Iant 0 LORS, pFOC n

7ot hods. - 52 aw%ﬁw -»@@ﬁ%@%&eﬁ%@%ﬁwﬁa (a3
condi tions). The her bal conp05|t|on i s then mani pul ated such that chem cal
anal ysis can be performed to determ ne th% chemi cal content of the
conposition (see also Zhu M, ChungYao Tu 3 ao (1984) 9: 63-64).

Previ ously obtained HL data has denonstrated termnal differentiation of 5
human enbryonal carcinoma clones into neuronal-like cells is strongly
correlated with the presence of berberine (see Chang K. S., J Fornos Med
Assoc (1991) 90: 10-14). The test batch is then exposed to test cells

i ncl udi ng human enbryonal carcinoma clone, NT2/D 1 at a concentration
starting at a non-toxic concentration (determ nation of which is within the
skill of the ordinary artisan). nRNA is isolated fromexposed ' 10 cells
mhlch |s subsequently nanlpulated to serve as substrate for hybridization

o o oy

aaeneing: KThe Diract




15 No. 5, 556, 752), and whi ch can be used to determ ne down regul ati on of
c-Ki-ras2 gene expression in said cells. Previously obtai nezszhqﬁg?@ has
demonstrated termnal differentiation of human enbryonal catcino ?ones

i nt o neuronal wodsgsodg! | s is strongly correlated with inducti g% & en
probes and down regul ation of c-Ki-ras2 gene expression (see%rgjnsgg/ %g J

Fornos Med Assoc (1991) 90: 10-14). 2 O For biochem cal markers, Hep@
cells are exposed to the test conposition and i cells are assayed for
increase in glucocorticoid receptor and inhibition of al phafetoprotein

zgf ;ﬂ] Ieg " H(L > a 15%5 cgg’tf e %ﬁtéﬁagﬁggg*lﬁé%gﬁ%ﬁ% fcgﬁl%lﬂl(?)e% %(?)c%h?%e%%:toaé g&@ﬁt@%@ t?{’n duced

apopt osi s i s jatvirariidayios,aestattidnatidovucizadeati festion) ®ORy pellvidrkednsfotifationee M ur a
et al., Bi~hem 25 (1997) 53: 1315-1322). After rejterative analysis, data
from each asdwriization,glegtrophoresiss BNASequegeingasHheplturgand the kg SnssificHpr

array based qatstangm%w%vgﬁ 18 orhReelal fi kel tﬁ?@f;e&% h&g\rebggé ingﬁah@ b%?gredahg

concerni ng the subset I omar kers. e qua atch w Il

det er mi fed bynat timitad ko) thdse asefdlBB RNA isdaion, PCR cBINA Htiady condftudioh24934

PCT/ US99/ 24851 st.andard HL HBR, Ar raty vari abl es .directed toward anal ysis of
the above obs%¥HQWFal GYRIessiAR ltnaicss wectof, &P SYPIeRtonuies: PERIFIBANWROdY he

| nducti on of biriftafidt BRbRkic) bl Brondih Bxstedn' A BLaRt ARkt ras2 gene

expression, an increase in gfuc ticoid recepto I nhi on of
al pha- f et opr otheoughme piasmidpuri fioativieses ege | CIONTECHuesprodua attalog, col | ect ed

on growt h congj.tions rigin, and verjfication o erberine al kaloid) is
predictive ofggmbacﬁ%ﬁpéﬁtmm?ﬂffﬁg@@fé‘gﬁ—ﬁmﬂ%gw Rspfuct
term naly diff {13b} EI@EM@' & fhg79pr ci noma cl ones into !
neur onglb-l i ke@%%ﬁ g@g% I nhi |F§g‘r11 g?trag%garr’;a?ﬁasone i nduced apoptosis as
t hat exhi bited by Kdralistassibnis| metBadodapiesrantl hpglicatiasad wligonucleptide breaydet er mi ned
whet her or not .the te atch is.of. a |0 _simnml ro di fferen uality than
that of the oTusTERFYS LENA RS of bodking st Frsirepien i, Peleat Nibedng
(sho-sai ko-t 0)5,4&5(3%31491 51608,682. 085 EY, 5,736,257 5URf1 B4 187411803, 15Y798171 4 S BGna

al

sources of Xi ao Hu Tang, two bi oassays were used: 1) cell growth
i nhi bi ti on anet 4) Parafielthumas gBnoame amalysisc Mitrparayrhased ¢xpressionanoniorieg 68. The

o I3, o IOl SIS A", SECRShAT Gt by TR B, Pt
Fructus Zi zi pleikplofRg 812N&hSo1RI dn@ Behatic EilioX of GaemMressidn Badi Gerfahii€ 3¢d1d)i Zae,
see Table 2 for relative anounts, by weight). Table 2. Conposition of Xiao

Chai Hu Tang. Seign@R?78068Q684 HAD7)shndicks, et phoisnomepvisa Bxprfssiondionitoring in

pl nel I'i aeRhi z zl na~ber i sRadi uhL e ' > 1 ZAH Bl si s

bi osul aradi x SO ACeRGeae Bro: SRRRLO bRl [ Tanh se1 (oo aee

Wi ght Si ngapoCakmbletdGefone BRprasson Mbonitorng: BibHamenR ace! Nafurd RidechBalogy - 0. 429
----0.288Tai wan10. 250. 3?50. 3750. 25----0, 3750. 37S The three "reci pes”

ori gi na&@® in dPt h4d-ISHAGLININSchalst etal o PNfr piationpad ehedutyieof Fumapyat ed f or
toxicity and f@hehdi®Natthd midechRoibdds8-301PsHs) eRifl of ol USselt atBhEL! €0 DY
Microarray to Analyze Gene Expression Paiterns in Human Cancer, Nature Genetics
14, 457-460 (1996); Heller et al., Discovery and Analysis of Inflammatory Disease-
Related Genes Using cDNA Microarrays, Proc, Natl, Acad. Sci. USA 94, 2150-2155
25 (1997); Marshall et al., DNA Chips: An Array of Possibilities, Nature Biotechnology
16, 27-31 (1998); Schena et al., Microarrays: Biotechnology’s Discovery Platform for
Functional Genomics, Tibtech 16, 301-306 (1998); Ramsay, DNA Chips: State-of-the-
art, Nature Biotechnology 16, 40-44 (1998); Chee et al., Accessing Genetic
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2 Z ~nR z~a~ WD 00/ 24934 PCT/ US99/ 2485 | DNA quantitation or detection of
hepatitis B surface antigen (HbsAg) (see Dong et al., Proc Ngtz AARagmgcl ~
SSA ( 1991 ) @80 /%1%% 8499). Briefly) one gram of preparation was added

with 10 m 9 The mixture was boiled for 30 ninutes. FHEY §'{?ﬂé§5hat ant
was coIIected after centrifugation and 5 filtered through a 0.22 pmfilter.
Two cell types were used: a) 2.2.15 cells which secrete hepatitis B Virons
(kindly provided by Professor G Ace; see Ace et al. p~ Natl Acad Sci USA
(1987) 84: 1005-1009) and b) Hep& cells (ATCC cat # HB8065). One to fifty
di | utions werlafarmation Wﬂheh@hDa%%té(PNﬁrlﬂ?eTadéISﬂfQ%%% 61 Qv 4 ( 1996) ausE€ban was

00 by Dong atetAl SYoHfifl P Vel BRERBH AR, HERTREN BERATGSG, ¢
resul ts of theDNMAMIicEoanay Bgstérh evithTaerihethcDesctioh, Gefdthiay 86 112 (Tadd)ep 3.

Based on these data, the Taiwan source woul d be selected as a standard
herbal composfbdrey Qustsn sieal o Charaetenization g the sisssirdusingedfeols ohhomagysteine,

ffect t I
el casel by nRPEIGEASyE) SSLblIoRE ahBefielt WUIZ WiecRb OBl PR B it @
( Sho- sai ko-t othe dafy Gsuoverg PedcessCCamtOhin BivitdvhiiolB6), 839H6paliov7)s B Vi rus

(secreted)

| nhi bi ti onHepG22. ZO%DIW%%%WW@WWG@%%? E‘&TBB@Z%‘?'F&?%OWQOM
The data pr esﬁ@%@f’lxhﬂf&r %é %gdgﬁé}qngtﬁe%&g}eﬁgo t@%g’ﬁl{%} i Ldion

constitute the initia he® st an |s her bal
conposi tion. 2g5MibkaebROFanhon,Gehedaprassiont in wonhal and diseask btyites n¢deudﬁcdulaﬁ

sout ool el EoBE Lheab E BhE0h BED 2 SRt Fene ™

i nhibition an t c f i Z Z
LIR 05 w0 0B ETaTs bR, Rl 3E ATy A iR, PROME f Froffle Qakeinoe, 1

schemati c of EmuNalL]Aﬂ;ldSmdlEA&ﬁm% -30621(th98)); chitthitdl andikpedavsaogian be

col l ected on -reI data, marke and Bi oResponses for, the standard
herbal conpos gs f °FH$§‘“ ’Eﬁ‘f‘?“&‘?ﬂ‘f’mﬁﬁféﬂi’ coprpegiters (gume st 4l 3pponins
standar di zed @R éhﬁé%at X434YI8%5 - §8@@d§$)§“xﬁ@&’aé#§ﬁm%ﬁ%¥ S

Appropri ate anal yses of t e resu ting database can be conducted as set
forth i¥b t he dwictiohal dntigeps (seqta HnAnnbersidis, Mm%@mmnMMO ascertain

the Efﬁ%ﬁép%@ﬁ%ﬂ%@@1%0%*‘3@5(&%@&%%‘:”r?’ﬂ o tgfrma Aaaiufily (he

met hods depi ctip a5 2 and 4. 10

so as to prediAnplicaiionBlArRlg]se Jque AYY askh pivdM

12. Herbal Pr o) e [ ract
preparation vvae\fs@%?“b @?Jagelg‘gt%@ﬂ?‘%% gtgllt'tn %aelt wmm& W th
proper z@ti 0S Pig \ @ifdk Ahidzclié Aedlicatiand I3 an e sireiboa

at an ‘el evat ed constant te erature W|th M Xi n . The SO|Id was separ at ed
fromthe |iquiWiley 54'591151@? %‘H"é‘e?sé'é?F“V‘m&‘aF‘@iﬂﬁsﬁﬁ'ﬁ“%tht’rhé‘ﬂréﬁMﬁ an et

col lected and jh fRh t seuced
pressure. The atcéﬁgo rate ?‘P‘gsg‘é?ysmg\é sprgrg}él ?ﬁegﬁﬁa%ﬁe‘e/ﬂg{gg ferrper ature
to yield granufigiagdogosdrs17-823 (1984)). kTBuhsetoﬁsmtmlsgdnbem:sffarsmMmg the into
the desired dosage form 20 Exa Eval u n o! Hua Tang Huang
Q ng Tang (HQMfrup@irespf a‘HélPeeﬂtPtemﬁleﬁ%%déglg?f laﬁP*B@Ftﬂ?*&emmas' gg’ﬁlﬁ’ég of four

di stinchsg herbsmaﬁsatsl %,l REMAE HiSitHrSdghpl difelf dihlRRCddibinfifddondng Paeoni e

| acti Jl ora pall te peony root), and Fructus zi zipho (date). (Table
4). This her batonhmtatmlna! mabodseerdldcossgd by &drry Gaggt¢riant oStructural genemics:et y  of

gastrointestingl gl L IERL % Gk 45%eraa seatAB&IJ.!I.t‘ﬁ3.1.Qf'.tszh.n.Q.lQ.g)LZl‘;A\I:.l?5 55 For

bioinformatics methodologies, see, for example, Andreas Baxevanis (Editor),
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WO 00/ 24934 PCT/ US99/ 24851 Table 4. Herbal Ingredients of TCM Fornmula HQT 5
10 15 Sc~entitic NameConmon NameTraditional UseScutel | ari ae RIJARRCEE03

Bai cal Used to reduce capillary pernmeability: to reduceSkull cap

rootinfl anmatygedds treat enteritis and dysentery: incr easel,&plﬁgﬁ(ér estli on
of bile to treat jaundice: to relieve nuscle spasnsto treat coughi ﬂf to
expel parasites. 3 ycyrrhizaeLicorice RootUsed to noisten the |ungs and stop
coughs: to relax spasnRadi xand stop pain: to noderate the action of herbs;

suppress and ’ N o Ao

bl ood. ~i ol oEg¢n3l19m8fladdZie RIpASS DXEA {
PropertyBat ch ABgtchsjBBatch C&ﬁeﬁ’;l Ta|
Sun- TenPr epar Bioinformaticthidntevduction 1o Biotachniqups$e

Briefly, one gram of of. Huar 'n a was added with 10
o of ater (1 m/gERs PRl BB et KrkelyPE R €, The
2 0 supgr nat aRfativeshrembiditd Relghi, cotroafhd pdsftieaa hriBncae aﬁéeh&@m@cgdaaxgugh a

0.22 ~tmfilter. Two cell types were used to test for biological effects of

each bat ch of congirictions), jdgogramsi(i.e.op Hiagrapmatic tepresemtpipnafthe kanjotype e£qmx2 cel | s

ATCC # HB-8065) . 0 fi il utios d. f h :
e < BB ARL R LR o ol b, oBERE
cell's were t haginihiglanl 6shdify pdltefils, DN potol@inteRsktioRe (atso(knB8Wn 28 nhélbfe

Technol ogi es, Inc., Catal ogue and Reference Guide, 1998-1999, Cell Culture
section) f ol | prRtegtionyassays), mepimemicaigaringstudisggollipecirgles G\ M. Diegalman andek.-fat ant

was th 57 2 ] P Ik SCAL and t he
Cor s 98re cuteek M AGER e SR 2200 (ny Rl et S, SRR Hho

cel I s were coug €p6283rR4299 X1 998Y;eSKkulitdr & ol DR, 70(2): 8132 NB61(1996)BAL EiRemdner e
al so evaluated for the ability to inhibit iti virus as detected by

hepatitis B
DNA quantit at & %MM@M&@&W&%&M@ (895))and putenpdipgyapy: 5
8495- 8499) . By j af ] ' 10 M of ter.
The i xtut e aabepolk rudBitofodeite Bl BBt ibitelbddls D, T 2 00 S
centrifugati on andBidchémicgithardnieerginciude, baParamof lithited to, fepifie. pathikaycel | s

whi ch secrete hepatitis B, virons (ki ndIX provided by Professor G Ace; see
Ace et 1&I. pr apalyst suglyaspigse trasdictignprotgin syntyests andgunsnpsh &Nfsed in this

assay. One togLidbaw:di |t : | growth
i nhibition as gjglflgc\%\l/étsla{ﬁgr lgéfaénléh g{rg&%&ﬂ%egﬁg.at%’ Eﬁlgt e@?ﬁ%ﬁr(n&%igﬁorlgs?.mr e
performed as descr Fimgtrmintieg gAetsed hereinPthe ceriiatfingépadtifei as WSAl Kerdif Odfers 88:
8495-8499. (3-glucuroni dase was, assayed a is known for its )
anti-diarr heat‘g%ﬁ‘é‘?f‘? %g“"a]ﬁf‘$ f ghazafte P@%‘Eerl_“ggt%‘gwg F?i‘ﬂ'ﬂ@ﬁarkyoa“cl?‘?ﬂbll? cate
wel I's of a 96-gngkrko AR iﬂmrtféle%"ﬁ}%@?ﬁh@%gu&d%efﬂ}ﬁ RGO R hBIdDaG10R the
glucuronidate, 70 MM Tris-HOA (pH 6. 8) and 0.8 ng of dialyzed

p- gl uc@ni dagesultiof ¢he ErticGidrimeapscrapiayaddor the fingirpnetiy) to a final vol une. of
80 ~I. After 2 hr i CUbﬁtiﬂ,ﬁﬁ‘Eat .37 thgt.react 'tons wer e f!;‘ rgti) nated wi th 200
p,| of stopping sol't/fMBIS Y 2R Y RS 84 MBSOP R EE RGAREING VG P 25 a1 (pH
10. 4), and t hQin#ddWaSDNRMirgeithting, plotdinkingerbtifiting, chamicalfhgeM@hg aid 540 nm

2 0 The results of the assays using the three batches are displayed in
Tabl e 6. Basedoeiprintigge data, HQT sources A and B have relatively | ow

(e ot oxi rmt dAhebiobinGhe, of ot lreibia\tdrlof ol A G e A", ST ©
fold | ess inhi ﬂﬁéth@icyDHNdﬂfai‘tibumBioIEgﬁca( stUkde el g aipdAiRelat plant, pldnbeieciek)T A or

B) see Tabl 6). 25 -58 2 APR 2003 WO 001 24934 PCT/ US99/ 24851 Tabl e 6.
Bi ol ogi cal Assgepusef pippteplamtnag-ar planbiissue); TheyPNA-finggsprint-prprofile, eavehe yspsl/s

575052 \p oo ey Eihalbh B it dRoBE0Ro T Fotef o Betaf e, 16 ©

det erm ned. 10pdtiepdbtsinedty aialyding-albatdhfisinigsnioraltiyy eligonuletidpardayis ODNKNep G2
cells (1 x 106) were seeded in 25 cnz flasks in 3.0 mM of RPM-1640
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medi um (see Life Technol ogies, Inc., Catal ogue and Reference Cuide)
1998-1999, Cell Culture section) 24 hr before the drug addit? @nAPRhZ08el | s
were treated with or w thout herbal nedicine, where the forner is added at
two final conwgr?f”lz%r"i‘ons of 0.2 ng/m or 15 4 ng/m, respect PEEUHIY BT

i ncubated at 37 C for 24 hours. The nmedi um was renoved and the cells were
washed twice with cold PBS. The cells were harvested into 1 ml of PBS and
centrifuged at 10,000 rpmfor 2 mnutes, extracted on ice with a buffer
containing 50 M Tris-d (pH 7.5), 0.2 nM PMSF and 10% gl ycerol, foll owed
by three freeghips ¢rdriochjrs assalsqusferrsditaian dingeprints”. was added to the cel |

| ysate at a final . centrati f 0. Mprior to centrifugation. The
protein concentrat llgr(())ge"\%vglg Ryt ﬁi‘%g‘a ?%ﬁﬂwflaﬁlgg &e Ftlt&%f(’ % Pg}iﬁlnmsa celf Hissui,

el ect r ophor esegan 6£6rgdhied, §uch kheplam] Whith pfovidee @binplebidy tiiRactckRiO)
227:680-685). Western blots were perforned by standard techni ques known in
the art, see inscmrmwpeidhasLath tissie, organ ay orgamampt thattiment i bodi es used were

directed to the fo i :0S: ; t 707) ; clin 1; MAPK
2 5°(ab%) and nm 2GR BIA rercERnt anaBlsior B el et

concent r at i onghephicatédn #cdl and@ie Bsultidef Faktertused ioydﬁ{tﬂfse%su,tdaﬁxe?éﬁ%&esﬁi on of
cyclin Bl polypeptide. -59 2 2 APR 2003 . WO 00J24934 PCT/ US99/ 24851 The
helr bal ?gt che8TeagIsE, t&w&i ag wéanb%rngygsg fw:)aalbfégmzﬂ?n@tﬁg; thgmt X wsn\’/tyrm

col um m c c and detected wi a
spectrophoton&?g}ﬁ?&e(;&lﬁaﬁlsﬁ%crf. e wavel engths for UV detection were
monitored 5 at 280Fosptintngréferauna nidkodaftfindingtoastvonaslepuletidk &dgethefll Inmi n
and consi sted of Solvent A: H20 and Sol vent B:. 20% MeOH with the follow ng

gradi ent® 1 ) tefessef DA 2aREdten owpadioalabelod pigie of INA; andithen the RNAL 2)

th I t It - 108 I / "

the next 10 moroken dbbll) By inbick o, YRS broRees ofif Bt AR G oo,
sol vent B for fidgmenrf all Qizes. rihers the DINA is\protebtet bgweobdlid pyotéih ét iadelrhdedn of

100 % solvent A for 5 minutes. The HPLC markers are baicalin and '

bai cal ei n. Thdesietndap tas(iladder” appearsfaute;, EQotptinting 15 A SPmmondsehnighe fafs s
Spectronetry (h%@i \ : (o usi ng
bai cal ei n and %%{ngcﬁ %f@%ﬁﬁﬁgﬂn@%c I étrg%k%%ircgditgg?gmﬂlﬁﬁ%?‘ﬁhg%ﬁgaml es
in wat ex5and aci d tTheaheads,wametheds, weedeto lpeempdiska bachdypanf fldgePriatiog Ades s
Spectronetry. Wil e water. treate bat ches A and B had di stinct HPLC and
M5 traci ngs, é’(??‘albteflé‘hé@ﬁ“ 5157"@}%5\6 e al nost identical patterns (data not
shown). 2 o The datjgeRedponcdseAsusddNeRdh,la 'Hiokddor¥t! fekiddh PRPAY BERVatRAYSi S
used to generate nultivariant normal distribution sets as a nmeans of

det ermi ni ng a weasutemest ooy biclogicalaasponsen @rbidsysien gollowing expositeyto amberbelandar d

HQTr chem cal (HPLC .and ss..Spec).,.. and ariai.n/grewh characteristics.
Exanpl e 14. | ﬁ“d’r“ﬁ%‘?fs?- 8%%3@%%&1%2]30 ff?erﬁ%ct&a'? %e.m@igb%f?‘%’gki s}\usef ul for
noi st enppg t heBjoRRg oSG 4 GEiCakiNE ot QdBhiRtivd@tPpoifOfot ted¥oloFiogmeAe) ¢fad N.

The properties of the licorice batches used in this exanple are -so = 2 2
APR 2003 WO ooOpartigsar herbal composition. BioResponse data includes both dosage and temporal

information, wherein such information is well known to one skilled in the art of
measuring responses of biosystems to various treatments. Thus, BioResponse data
includes information on the specific biological response of a specific biosystem to a
25 specific dosage of herbal composition administered in a particular manner for a specific
period of time.
BioResponses include, but are not limited to, physiological responses,

morphological responses, cognitive responses, motivational responses, autonomic
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presented in Table 7. PCT/US99/24851 Table 7. Batch Properties (licorice) 5
10 PropertyBatch ABatch BBatch CBatch DPl ant Named ycyrrhi zae? 2 APR 2003
Radi xC ycyrrhi zae Radi xd ycyrrhi zae Radi xd@ ycyrrhi zae Radi xOri gi nl nner
Mongol i al nnenwddongedsi aU. S., Kin Man Herb CenterU. S.) Kin ManP¢&BuUSn9/248s1

Cent er Prepar ati on net hodSt andar dSt andar dBoi | ed 30 m n. Warm HBO, 30

m n. Pl ant part Root Root To assay the quality of herbal sources, each frerbal
extract supernatant was assayed and the anal ysis was repeated three tines.
For a given sanple to be assayed, 1 gram of herbal powder was dissolved in
10 mM of 80 I ']faer%] RSN lpdeByh ene tube. The
t ube was the%egﬁésggg e sglg&%&%&?ﬁgjc{dﬁca‘?g%&e ?,dgtsﬁgﬂqcagntrl f]{ljged to obtain
t he super nat andasurBaemtheMany hérba@oimpesitignsalemonsteate mgre than ong BioBespaoge2 cel | s
(ATCC cat # HB-8065) or_Jurkat T B- 15 I'ls

wer e cul t ur edSEof-82 K en Ghipng Huang Lha Pigmmacoios arimen %8£Ir338t(£bv93 uat ed
for the abilidy,d eﬁ%rﬁé&'i‘alr‘?!x&Ré&ﬁ&ﬂ&d ﬁxhﬁbﬁnﬂuﬂé@nﬂﬁm@ thhnCik Q€ tRtclife oA
guantitation (see Dong et Proc Natl Acad Sci L1SA (1991) 88:

8495- 8499) . Brbwfsloy hampqrsanncomppmpanfahq $APANSe thatiensempass inore then o8¢ wat er .

Th t b d f 30 ft
Comt 11§ ugnt | cRounBioRewaPiss SeTERUE I G st VRIS Weuy UB6 £ B bRAARA% | 1
secrete hepatjytheSaB Thd fén§w{n?'réﬂ}ehc&raﬁé/teﬁﬁﬁethm@rdﬂm ofGart dCtRe fiskde Ace et

al. Proc Natl Acad Sci USA (I987) 2 5 84 1005 1009 were used in this
assay. One t oKéd Changduang,ThePharmagolege of € ' Presid 982); Eagr owt h

erformed a. MM%%%M%"HWSS@% Gl R e S
APR 20Q3 WO 09}, Z¢ Bfih FIARG; B4PG. HAgaian, ef. al.

(3- gl ucuroni dase wasassaed ffer ent 5 I| corice ext racts were added to
triplicate weldds), dﬂc@rawﬁhﬂeﬁbalﬂ’l BrofessipnsdPivisinn @ P06l G. Bandsyn Blssrepisiofa) ei n

gl ucuroni date,, 70 Tri,s-HCl (pH. 6 g} §681): P

bet a- gl ucuronmmﬁwm% 2 seci‘[?%pﬁ%‘rln‘?écSl rrlg#%z( P51 vol ume
of 80 pl and aBFMARGANGE. BL IR Rysi e ahmalkand sthaysertebiangs, Séoe

batches is displayed in Tabl e 8. Based on t hese ata _ atch A was

mich more t oxiEdition, GambmdgedinivessityRrassi 580 cBengriof]

more eff Ct' Vit bér&ﬁ,lc fActanmf’ogi’ ﬁ%&lggﬂemﬁﬁfchmlﬁle@n bl e 8.

repara

Bi ol ogi

HBV$ p-d ucur A6
ND Licorice C 2.1 2. éd%
IC, $) % of th?9r7dJEl@’alI1‘ﬂré‘§a“® 08| (B°(‘}e ?S & ‘E’a@ gene
expression, J I Gt G Nididhl PRUSS {BIHAEd), Applefinl £

Jurkat cells %i%h%ﬁ\%ﬁzdﬁ{; y aweo |n a vvater pat h at g‘} C. The
cells were themmdetm%)j Arthui . Gliytofi apd Fohnet. Hall,

Technol ogi es, |nc. t al ogH% ?)nd Ref erence Gui de, 1998-1999, Cell Cul ture
section$0f ol | oWel- gﬁr““dcrsa 9

A "physiological response" refers to any characteristic related to the

I ons corice* E. [i Jur kat
: fitidr dem’oendge &hlwecsetys’rm ND 3.6

resent

physiology, or functioning, of a biosystem. Physiological responses on a cellular,
tissue or organ level include, but are not limited to, temperature, blood flow rate, pulse
rate, oxygen concentration, bioelectric potential, pH value, cholesterol levels, infection
25 state (e.g., viral, bacterial) and ion flux. Physiological responses on a whole organism
basis include gastrointestinal functioning (e.g., ulcers, upset stomach, indigestion,
heartburn), reproductive tract functioning (e.g., physiologically-based impotence,

uterine cramping, menstrual cramps), excretory functions (e.g., urinary tract problems,
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2 5 centrifugation at 1500 rpmfor 5 mn. The supernatant %A'ﬂf%&}
di scarded and the cells were cultured in 100 M nedia at 3 .8y, .
After 2 days, | s were counted (approxinmately 8 x 105/ t 100
m ). The her bglbrbg/%t&r%gct sol ution was prepared as outlined ab%@“@’%ﬁ‘, 29
of an -62 2 ?. APR 2003 WO 001 24934 PCTI US99/ 2485i herbal powder tg
obtain 20 M of sterile solution (0.1 g/m). The cells were divided into 3
flasks at a density of 2.5 x 1 Gs/m, 100 m/each flask. Assays were

carried out wi.th control .(no extract.) d,10 .of extract at 10 ng/nl,
ond 1o/ . HgeRanen Sffee sniiubie PR lahisR defu st ihe Bl on and
"l ow' concent §gdrii @8 okyien 3BumpHbn, SRelSuil Healeh (e. £ dsRoprsbiERcbndi@et éfitpd, cel |
cultures were incubated for 24 hours under conditions as outlined above.

The cel | s wer@artdagranddonmrttive tissuesife gt H9inian adtisfammatim) oceraetian; f uge

tubes. The resul.t] cell pelle S tr ed with an isolation nmeans to
extract mRNA ?y§§‘§f?‘q?-§r’ ‘@S?gfﬁol"ié?d_t“?gﬁﬁ’?‘bsS%%e‘%eqﬁ'ﬁz %Vaﬁ%é’a%%%g’g’&“ 3-7.39).
10 M cr ear r aystiiinsh tpré8ndbst absthéd sfpai bpidemiaPhddodibmalFRAEN (4. £NE8n WRiakon,
obtained fromthe I MAGE Consortiumlibraries through Research Cenetics

(Hunt svi | | e, it¢hing skin onvpds)stangfioning of tmendagringisystemseardiac fuppliening,ones have
been partially seguenced..an r i | e e nce..tags form
the dbEST dat 15308 rraain e et R, TRt AR TP R G wer e
15 separ at el ysgad] lotgefty pavill @spiration @k, Uonpétion) respiraiony diymang)i | abl e primers
prior to application on nylon nenbranes (Chen et al,, Genomics ( 1998)

51: 313-324) . Appr odi"merehojogienl regpanse’ agters taapy characderistie gdatediosthappl i ed on a

positively ch I r i Ng r ) ol l ed
BT ayi 9 Lyet HoRHRIGR AR AR SliRlidto s ey s B6Hne AR o 8T
menbrane neasuémpditia. IMopholopicd réspufisengegarddssiaif theaypeofi bigsystenl, .inclédA pr obe

and Menbrane Hyyridi zation One m.cro%r_am of each nRNA sanpl e (NMRNA was
i sol ated as obufareaet lupitradp, sizes Weighte heightywidthisiodar; deersspf dnflammaiangeni n

usi ng random RL| r olgy! d treated
W th sl kal | aReeRerpalfice R, ARt hiftparth, pABRS AR BL B L e
prior to use idfyrasshpieséncabi shsendyolibama@ul glomitick, 2@t the preaacrte watdck 0§ wer e
carried out using the |abeled probes as _djsclosed n Chen et ah. ( 1998).
To det ekt t he PaT3Eites of Resth &e- g FiFCalics: flRaskyiorphglogica negs n 2 Wheleh b ot i n
and di goxi ge“'oE%mis?ﬂ %gs%ﬁéli?&é, HaSee fRNneALSdnS hrhok axd BeiidnJfHaRtor&ih) and
al kal i ne phosphat ase -63 2 2 APR 2003 WO 00l 24934 PCTNS99/ 2485

conj ugat ed di degi, hirsitismpbaldbessly pesantce oDibyent®)of wemkles,nfypo gedidegtéa afmadol or

devel t, |  digitizati ing.a i [ I d (e.g.,
[ at beg scanndPaghn g afetees i o SRuinpIaET JEmene of amehpov s o 0 *
determ ned by GORRLE GTabdinet ¥fhenoMhbofdd, USes a program that measures the

integrated density of the prinmary color corgonent_s_ of each spot, perforns
regress2®n anal ysi sA tdognitiveiresponseanefaets theanyichyraetarisiicaplated e theeognitivg.iost i cal

outliers as differentially.expre d.genes. nes ~essio.a t~t for
sanmyleg 1 ~ 2§ allsfai?Qf i%’é",s(%ﬁrﬁiéﬁ’ gf)g)(?tsurio%%eﬁ%algé@ggsr@%npoémbvet 0
extract of Corgysoniss igdliidd) utsare RstNindited@6 GferdeVing) 2ethgiiitlg) ¢on0Eiving@, judging,

respectively, were assayed by the follow ng nethod: Batches 10 were
eval uat ed for WERPD) reAsQURSYAIMERIMDET cel | s. The extracts were prepared as

by adding 1 i of b mafVRiehfLresoHE" Sefltoth ARy Wyta R Byl

carri ed2gut W binéeet action( 60a bissysrai folloaing dxposurcwrahetbaboempedsitidnt r act s as
descri bed (see Tabl e 9?. The hiB‘gh and | ow concentrations for_ the cell
cul ture assaysMptivalianal xespanses Indudee Byt are nofdimiteddpemption (¢, fheerfulness), ny

dry wei ght of c had fcﬁ’%q% h i Gl

extract to cel P@@égﬁé%?@%,g&?g%%hﬁ he' %Q%g?ﬁégfpg%%o%?lﬁ v\?\ie‘gl’g such
that "hi gh" anedimilapisipulsescieanhctak ireitements @ atipn ¢4. g dstalnimaysexdirivapver t hel ess)
at | east one order of magnitude between extrenes was nai ntai ned. For
exanple, for licorice (ST 117) the "high" was 0.5 nglm and the 2 0 "l ow'
was 0.05 nglm (see Table 9). After extraeBsaddition, cell cultures were

i ncubated for 24 hours under conditions as outlined in Exanple 6. The cells
were counted and the resulting data tabul ated to denonstrate extract
toxicity. The resulting data is shown in Table 9. 25 -64 2 2 APR 2003 WO
001 24934 PCT/ US991 24851 Table 9. Survival Cell Nunber at Different
Concentration of Herbal Extract Solution 5 1 expennentconccntranonno
xlo'm10 nmy/ M5 nmg/mM2 ng/ M1 nmy/ MO 5 ng/mM No drugH gh coot Low cootl
Cordyceps sinens~s8.411.91 |1.59.29.0 12.410 12 ST0274.2B. 7107 510 1010 13
$TO 44-5.98 49.99.45 0 54 STB1--1.75 40 5 0 OS5 ST093--1 93.84 40.5 0.0S6
ST117-1 63.64 65 BO 5 0.057 ST12334648937.85 OS8 ST1283.57 77.97.78.35 0 59
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15 Note: original cell nunber is Sx 10'/nl and the nunber to é?'énﬂ
after 24h Incubation. "-" descnbes all dead cells. Protocol 2 Z.A?Rj CB3 i of -
Sx 10'/nml Jurkat cells into 24 well culture plates. 2 0 2. Prepare 12 kinds
of herbal exWWQeW248¥| utions and sterilize. 3. Test 5 concentRGIriSIn24381
sample. 10 mg/m, 5 mg/mM, 2 mgim, 1 nmy/mM, 0.5 ng/m 4. Culture the cells
for 24 hin 37C wth 5% CO incubator. 2 5 In each anal ysis, 144X96 wgenes
(i.e., 13,824 genes) were analyzed (data not shown) and about 100 genes
showed significant differences in conparison with that of control (Table
10) . Some of the 9eNesHEHR rPohRYrrat eFarilaBlbgdR raleg WWaNBiRGY! at ed. The
magni tude of the difference with the control sonetines varied dependi ng on
the rel ati verespousss ofd bipkystenefoblaivingexposiia toen ht:nbakfmmsmhe parnooid ar 3 0
cells were expose contro a H qr

(her bs) " r apr S3BRESE HedarE o B gHlopo bRl E8tm ARt Bt rrmedfs o
background ( Zahemikspohtts itBRR, BieaHGBRLNAE losinosRadsfunBtididg AD. Whi ch
can be traced to a specific GenBank clone. The |evel of expr essi on was

det er nined byefyoysnegs, aamc a@@kﬁyomhysxebglcalzxegdse(m ;TP Fatiym, 0Tdiag olzythm,

PCT/ US99/ 24851 Cnuy % acthﬂ_o% %? S enes i gach herb treated sanpl es
showed si gni FPTARRC TE17A5F, WAmURC resRopses, s U"" B4 SP BHdhanged (see Table 10).
-66  TABLE 10 . IBisRekBEnseabLRIS MRWMeS rbr%@ls anEwholk oldahisfas B‘eﬁt@@ﬁﬁtﬁﬁlﬂhoﬁshe

retio of nRNA e lmﬁress [ evel for # 1, Ar X6 herbs tratment ( for high
coot. And | okedwhsimpasitipas eyhexbal womnonf@tstawwelbknomnlthe) herbal arts For

| So- BkcSo. Bk 8. el cmmabbn S o T AL el gne et

Adeny| psuoer rpikishyyehdhodRS (paneidndne/ Bakurot?)Ovetd 34thH3MHOb @b #0318 0
815361 0 68E351 0 52830S 0 557424504540<91, 097> Tkrrrot nophi e tyrosine

Kirtase, recdypbesis andrxpigsionsbendptiphnddumis(tagon gl Saro-t9MaGnBidE the 7i 459

CHoA ao6; sacy s BEaREhehed IR RaH AL dinemdf bR Ay Gl 3968, 010 1o
111913 0 367308 Go87Y Ih&Flekid Q967 S pROrBdRTod 838 pniBidaily P05 2525

SI 3T.319 820.597211 0.1121 0 62101g 0.299309 0.43947 0
58385] 1188706£@€HQIBP£ cultyred hwwpygeﬁnhln kegatingeytgs withdhe hesbalapedisine Sho-

0 95E363 0 7are 1YY o Pledon ST nlie L i RS RS, 1000

7537 9770 OB4gdvadoSalurddIunian keaBAdG @bl sﬂE%k@toTWm@)O 365489811

E548<85, 112>35 23 82| 4101.29 7128 2539 _ 331, n6 38717 071 O
.433?5 0 80;8?7336 a 8"94(%11 571 '@‘}8389“58?9“5‘1’173‘33%‘80‘1@9“%1& ag b
970. d65788 0 §G309 dm v&mﬁ@é@k‘am%a&%%@seod Z&%%tl&&%&%i%eﬂ%lw

83108 | S11 B 05/3. 8164 0955 166 270 910121 0 993136 0 638223 0.539312 D
169578 0 5576gddteichdd gBmulgte colomy- sgmplaang facton (GBS (Yaneqbuloret als.dbarbalt ed
protein 21 (A60.,2117 8734 9637 419 81 6 50 .7917E7'0 621119 0
16337148 7438Medising f‘i‘fbiaili‘ff? Jndlicesiny % TRYEORL %5‘83‘18_*%3 349837130213

1 023033 10182g4dlctictoch pdtpfiadPrlodd hdRoruticdiAs Wa%i% Gp) 8887
661 8 3233 871 03833 1 13531g 0 850325 0.910561 0 501922

5595721172135€E92))3 5Ehesnessarchers| qonmkdbhatdhernginpmewwnmﬁmﬁﬂmto may be

| et 419116 232 10, TS37 1.8 0293 111.83 0.9073T 0
ggrlrg5g 0 94611 ﬁ%%gﬁm é’%mﬂ?ﬁ"%’f a?fg’é‘ﬁlg%g“g%iesﬁ%@ W81 1818t6
1. 011325 D 923Fdétious Aisedses wﬂer%@b@ii 1&&?16&%{373&3@%6 6n ZctivdtoP iHhithifde Bype 1

7324.6118 9312 3165 021 756637 1 669648 0 709631 1 1109 t 220877 1
871 85645672<78PAB2 ),smrﬁmnﬁﬁpwmﬁssm Aguerrel diissuectyppplesrainegpn gy vaen (3

2950857934243, {DIESHIRAOT & terey e Rsdprbnbot bl Unbyltel el pdaaytan o, ©

3510 SI1 T 8TkeRd GﬂiﬂE@sWﬁB&% s@p&@@is&&gﬂos?&‘ﬂ% Bostizidiéd o2 the Thifese
372d77563992!1 2, 011> Chl ordecorre redudued4 3713 CEl é 3112 8722 76Z0 6430.1

|3 450E01 3 0FgitpAswagalusgersebranapersiZhang ef gy Regulatign gbthediprinolytio patsatialed

i 613 5535 2333 3910 6316 3618 70 222612 0 37887 0.548636 O 667926 0. 26E814
0 30n63564469<69, 107>37 9231 | 126 1282 8228 6136 9550 550 82g323 11.688819
Z 1810T1 0 75S274 0 97442 1 3330729009<68,3* Human nRNA for Kl M)031 gene,
conplete eds .2 211 275 310.212.34.211 W 566961 2.370536 0.09375 1 116071
1 873 18 5E92951927<62,1 | T>106 7194 6783 988L3961 45771 1.80 887171 O
7E6993 0 762721 0.575E6 0 721582 0 39t 7162413S 1<62. 081> NA1 1300l 3. 550
5832 8117.710 0 11.99115 0.513Z74 29.0351 IS 67257280t 2<62, 001 >

Het er ogeneous nucl ear ri bonuel eoprotein A 1971171 9273 162 0178 9183 9196
870 740603 0 7533n 0 432602 0 E 12893 0 8WB81 0 997329236388<61, | 1~ NA89
5239 9754 1166 8613 0365 6331920 669906 O 604116 O 7468n 0180898 0 733356 O
3900824001 8<59, 14D ATPax, Na+l K+ transporti ng, dpha 1 polypeptlde13
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00/ 24934 PCT/ US99/ 24851 I n this nmanner, we are able to correlate specific
gene expression with the exposure of a cel.h9to no, low (L) or high (H)
anounts of an herbal conposition. Many of the genes identified in this way
code for proteins inportant in known netabolic or biochem cal pathways.
Many of these proteins have direct and indirect effects on 5 certain
physi ol ogi cal , nor phol ogi cal and psychol ogi cal paraneters. Thus, this

met hod permts the association of a particular genetic fingerprint of an
her bal conposition with its array biological effects. Such associations can
be used to profile or characterize an herbal conposition for the purposes
of Quality Control and Quality Assurance and eval uating pharmacol ogi cal or
toxicological propertles The role of prlnary and 1 0 secondary herbs in an
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10 Table I'1. Batch Properties (Scute) PropertyBatch ABatch BBatch CBatch
DPl ant NaneScut el | anae radi xScutel | areae radi xScurel |l ari ae Q%M?m | anae,
radi xOri gi nSanxi Province.U.S., KmMan Herb CenterU. S., Kin

CenterU. S.) WBOIBP345Pr epar ati on net hodSt andar dBoi | ed, 30 mieausesdaBsp 30
mn.Boiled , 2 |;oursPlant partRoot--- $iological and Enzy~~ Assavs

Briefly, one gram of each preparation of scute extract was added with 10 m
of 2 0 water (1 nglm ). The m xture was treated as Qutlined in Table 11.

The supernatant was collected after centri fugatron and filtered through a

0.22 gm filt gr9g4RaRIBRAA. Fch&WaHeerdVVleChric®  }158es8hd Bed clhBREd &
(ATCC cat # HB-8065) or Jurkat T cells ATCC cat #TI B— 152) or both One to

fifty diluti cepotasnsingsagadepyic Brges{19833a8tevendiqld ey dewAligaritensifor 2R4 hour s

as descri bed I bility to

I nhi bit hepat gggﬁe})lg"éll\?ﬁgﬁ;a% llﬁ%f %%tﬁad'gtg&‘ﬁﬁésg Cfeg‘fe ?F%%ﬁ%g%m&ﬁ% et al.,
Pron at] Acad18)i1019-368 | (1998)] BircG8istefid Abepolifiy ' R 8l s
preparation was added with 10 m of vvater The mxture was treated as

Qutlinéd in Mmmﬁmwmarmmm@nw erias dpySyteray and/Qptimizationp~f ~

2003 WD 001 2 / 1 hrough a 0. 22
ltmfilter. 4‘@%1%}:% ¢§g€é§%s{§gr I%IH%&EA W@@%ﬁ?ﬁﬁ%r ovi ded
by Prof essor [Szgjof R tiofial Mbinipufse Sdiefed Sdried) Addisda) 84:
1005-1009) were used i n th|s assay 01e to frfty dilutions were used for
each assay. TWesIeYePYb. Goo(kOR7): Skven 81 Wienaskhg AlgaBthauPesignManual Sormepiour s .

Nat 1 “acad Sci CRREUSP: BN NoIF GeBaIE IRt X B, 08 1 or ent
scut e Bxt r act(Stashastic Mistieting)o Chapngini & &ab (19915). sFarfmfamaﬂtomehbrembedlﬂc whtheh

cont ai ned O | mvlhenolt hal ei n gl ycuronidate, 70 mM Tri sHC H 6.8) and
0.8 ng of di APpieationss gtseemﬁvaateéctgrﬁeeﬁrte %54 re’empé%a%a Prffﬁh 10 Si gma)

were term nated w D ot soppr g soruation which contaihe M

d yci ne and OB_BJMI\Eﬁhbt(utgdUJﬁveﬁtty Brag (1999); CUZDeMms Mmhcﬂcﬁmﬁnmdhﬂtmhl netic

m cropl ate regder, éf’c‘% Eg@gce ]three
et Eof Four

batches is di=s
Prepar ati ons g{,]d§gggt

1.5 0.33 0.45 None 0 U Scute D ND
0.65 ND 27.5 Ad&dacbmlé&sslebpl’ﬂsé}mt (1$89P/chign@rercbbleW@,ﬁmmﬁlmmmmDma
determ ned. 25 Fval lon c=f~cts Qn.Pro n e IIs(1x
106) were seemmw % %?&h% riag Eégﬁh q‘fé E{eﬁ'e‘?% d Life
Technol ogi es, jdnijg, T6A-BiBeHiR AN KR BIRNAP & nryrhaE n lture

section) 24 hr be?ore the extract aditlon The e I's were treate W th or
-72 2 2 APREHsG¥rwood 8eriesgg Molecular Biology, Ellis Horwood Ltd. (1994); and Pierre

20 Baldi and Soren Brunak, Biginformatics: The Machine Leaming Approach (Adaptive
Computation and Machine Learning), MIT Press (1998).

Combinatorial Chemistry. As used herein, "combinatorial chemistry" refers

to the numerous technologies used to create hundreds or thousands of chemical
compounds, wherein each of the chemical compounds differ for one or more features,
25 such as their shape, charge, and/or hydrophobic characteristics. Combinatorial
chemistry can be utilized to generate compounds which are chemical variations of
herbs or herbal components. Such compounds can be evaluated using the methods of

the present invention.
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PCTI US991 24851 wi t hout herbal nedicine, where the fornmer is added at two
final concentrations of 0.2 mg/m or 4 nmy/m, respectively) ARJAPRCM{At ed
at 37C for @&%{@ The medi um was rermoved and the cells were washed twice
with cold PB e cells were harvested into 1 m of PBS anchJé‘?ﬁ9?’F1*6bed at
10,000 rpmfor 2 minutes, extracted on ice wwth a 5 buffer containing SO nMv
Tris-C (pH 7.5), 0.2 n1\/| PVMSF and 10% gl ycerol, followed by three
freeze-thaw cycl es. Potassium chloride was added to the cell |lysate at a

final concentrati%gof 0.15 Mprior to centrifugation. The praqtein
concentration was é‘FéP’HPWé‘H“%‘r?He'P‘ﬁEY EHCPPR FE i“\?/&%‘ 12 PBRE O P maekEy
according to f g@mﬂ beYoknd it NadHd ) 21085) .
West ern bl ot éﬁhmlgrcg&%]rea? or%r?g& OI0 e:g}'?andlard tieagﬁénl’r%s ﬁan%g\lhngiﬁ%mthe art,
see for exam@lhem$tn Cht &a3), Oxfoed Hnivi Bmds(al§9&)se§nhthmyeNd| rect ed

40,2 PSSO R A AU BB, (2

differential |thﬁ§i%%rﬁé? AL E8dQY (Wo75; ke H&*RPW%&) B
Western bl ots LC Aﬁ% S|asSTﬁe9r(1er bgl lgatches \Aexgéﬁjéﬁa y?éﬁg%y HPLC
; 115 h, ohnm X 25

with angckrrdﬁ gi@ulldl(cpmgbttm) A sty Symdh S3 4
T

wavel engt s (BH xﬁ%@fia%%” V%?ﬁ%’m%r% ﬁﬁ%aa'q” iAo

nobi | e phase was; ‘ DSV amlei L#ss 01998). WiMuefs HBO

and Sol vent B: 20% _ ] | ovmng gradi ent 1) the sol vent | was
100% sol vent Qebilly (Bditer)i Ce ' ide oto: gthag vvas

h to 1Q% sal : For the.next 1Q.
The  Softent S’ée%%miﬁrﬁm%eﬁ Je“}ﬁﬁl% r%ﬁassﬁé‘rmhw%w ohs 40
m nutes. Thi spy@&sr (180BR Mty Bisid 2@ Ja6tgh AR, IQéegih@Q)a&’e with ¢8Mmifs fedugh

m nutes. The HPLC narkers are bai calin and bai cal ein. Scute batches in

wat er and aciepmbiraseréal chemistry Najuse Bioteshnglogdl b OHEL207);\wiscRersidig, aci d

treated batc rev rtual |l y..i.ndi I 2 APR 2003 WO
001 24634 peTI SR Rattgs) Sty NSRRI 38, B0 t1098, 2

mul ti di mensi onal anal ysis used to generate nultivariant normal distribution
sets as a neans of determ ning a baseline correlation between bi ol ogi cal
activi iy and standard scute chenical EXAMBLERQNG origin/growth
characteristics. 4t soot he
pain. It is also knownwzo1 gzosg thf‘gzg?tn%lgﬁga%ﬁd ﬁ“ﬁ“"%ﬁﬁ?’?%&? %&B‘Flood
The properti eComipobitienficony bat ches used in this exanple are presented in
Tabl e 13. Table 13. Batch Properties, (Peony) .PropertyBatch, ABatch BPI ant
NamePaeoni e | act i, Jnepasicasheme fopgsiahlishing 3 ““3?’9‘25‘; Crray ishrAvidsd 1

Provinceu. S.) PR PN BeARAGALIFRRHEHBRHSH BPdR SRRt drZrBAESaZhaNt Par t Root

20 Following selection of an herbal composition of interest, data is collected for

various traits associated with the herbal composition, including, but not limited to
plant-related characteristics and marker and BioResponse information.
Plant-related data includes, but is not limited to, the plant species, specific plant
parts, geographic origin of the plants in the herbal composition, the growth conditions
25 of the plants, the processing methods used to prepare the herbal components, storage
methods and conditions, and various chemical analyses of the herbal composition.
Marker information includes qualitative and quantitative data for markers collected

after exposure of a biosystem to the herbal compost. Applicable markers include, but
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Briefly, one gram of each preparation of scute extract was added with 10 m
of water (1 ng/m ). The m xture was treated as outlined in zagldf,ﬁlﬁgqrghe
supernatant 2 0 was col |l ected after -centrifugation and filt

0.22 pmfiltewooBatshes of peony were tested against either hRRse6Ss5S
(ATCC cat # HB-8065) or Jurkat T cell. (ATCC cat #TIB-152) or both. One to
fifty dilutions were used for each assay. Cells were cultured for 24_hours
as descri bed above. Batches were al so evaluated for the ability to inhibit
hepatitis B virus as 2 5 detected by DNA quantitation (see Dong et al.

Proc Nat | Acaghe 36 i Sf\of 18818k 88 B REe mBILE Uidone ey BoAlEOlng
preparation was ad he mxture was treated as
outlined in TmbérembRculdtwarke eerdieap:tnse\mfommnbemMeaqm&tntatmrahd| fugation
-74 2 2 APR 2003 V\DO%*HZ%SI JUS99|2‘851adf|Itere t.hrough a 0. 22
pm filter. 2. 20upgtatye dat eied! Zespomses,caliepted afier sxposye ¢ l?iﬂ%“‘teg'f ®heied by
Professor G WGEal cdfBodiiéh. €t al . Proc Natl Acad Sci LISA ( 1987) 84:
1005-1009) were used in this assay. One to fifty dilutions were used for
each as$ay. The ceEichdypemfidataa gbmhexmnalamadepr \h@Rq:sporiso) capcbefabtained usmgr S.

Al'l other 5 procedures were perforned, a bed Dong et al

Nt | Cacad o et e pysigon B s, Fgular s bRETIay Sihulitreierdit f&emfr added
to triplicatemuseital &Tmp’“bsﬁi@n‘&ﬂdter@ﬂt aS@cthf@JénP&@iy@'cﬁi@Qe EnbudtM at the s

phenol pht hal ei n gl ucuroni date, 70 MM Tris-HO (p and 0.8 ng o

di al yzed bet aondifferentrimesade a(idltlgmdata@@n be cgldnccddafeeﬂtefsmmsﬂlgﬁmpt merkarsf i nal
~ 10 volune of, 80 ~t|. After 2 hr i.nua'. at 37 the reac ns. were
term nated wi ngﬁaaéneporl dbﬁ?rcgttt%?j"r @’8&1# @gesmsﬁ ﬂ%étﬁ g‘? ?‘Pjﬁc g ONPeS yci ne
and 0. 2 oM NaChanidbt dmexémblaxeglcmesp@l%emh%é@mptex\@ht tlivmas krrﬂ@tdo%cuon
mcroplate reader at 540 nm "Results are shown in Table Tabl e :

Bi ol ogi cal AsgbthedntaTorthpHBRiaAney srestherfcotlegipd atidhe time @@blleq&{sb@am«m-kat
HBV$f 3-d ucuroni daseP, nePeqgn ND ND, ND* Val ues
Fepresent | CoB8oMERTE CHMFHF A APEED: I o B W Eb A mianticRde o IR oiErbal
bat ches were amal infdithation fsirédorddidn the Mkmmﬁag&bfa@mﬂmc&%dsmn(a%

m cron particles, 4.6 mm X 25 crr?{ and detected with a Uv 2

spect r ophot omaelras (TeatmenttimesaBipResparse dataan®nasheonsist OfWSﬂ@@b@lpbﬁ wer e

consi sto of SAruRROHE sfds iy BReER aéhabBARARR, P IPEL % o Cuing
gradient: 1) the S’QieveﬂleCMSoﬂM%mrw@Ipbs éf dawd (efghadatd foB twdormbiet €s; 2)

t he sol vent conposition_was chan%ed to -75 2 2 _APR 2003 WO 00/ 24934
markers and a BioResponse; data for plant-related traits and data for a BioResponse),

the data is analyzed using algorithms so as to create 2- and/or 3-dimensional Herbal
BioResponse Arrays.

20 Various statistical parameters may be calculated for the HBR Array and may
become part of the HBR Array data set. These statistical parameters may include, but
are not limited to, means, standard deviations, correlation or match (or mismatch)
matrices, ratios, regression coefficients, and transformed values (e.g., arcsin percentage
transformations of the raw data). Thus, the HBR Array may consist of the raw data as

25 well as certain calculations, distributions, graphical presentations and other data
manipulations associated with the raw data. Particular examples of such information
include, but are not limited to, digital images, scatter graphs, cluster analyses and large

scale gene expression profiles for marker data.
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PCT/ US99124851 10% sol vent A/ 90% sol vent B for the next 10 _m nutes; and
3) the solvent was changed to 10% sol vent A/ 90% sol vent B 2 APRe2fg3xt 40
m nutes. Thi s“)r@ﬁ f’n%l owed by the addition of 100 % solvent A for 5

m nutes. HPLC REP s paeoni florin. Peony batches were analpcaracgoiysssiPLC
as shown in Figure 5. 5 The data collected formpart of the

mul tidi mensi onal anal ysis used to generate nultivariant normal distrfbution
sets as a neans of determ ning a baseline correl ation between bi ol ogi cal
activity and standard peony chem cal (HPLC), and origin/growh
characteristics. 16hqotal 2equmulates] date andrresuftatiapalysesicomstitute b standdpgized Dat e
has been used rodiureti c properties and strengthening effects. The
properties of E%E‘eﬁ%’?%@%%ﬁ&é‘%bg&a GPMAQSILoR YseR P establish thedBRiAgmyidataTabl e
15. 15 Tabl e dé. DBatcihe Remes hit@e of BRIfRdceEY ©e8 i %Bal i QBP CPl ant
NanmeZi zi phr FructusZrzi phr FructusZi ziﬂghr FructusOr ilg??\lﬁggéﬁ r%‘\alli%ﬁge. usS.,
Km Man Her b CAR®E (a8 herhal eompositisns suciCamaysrcRn bpuiewed emeither static at any one

nmet hodStzandar j O;. . nMar m H20, 30 min.2 OPlant partFruit-- cal and

. nyrme ._csaetﬁggbi%g?ﬁ%,d on lcg°rv THBF each batch of scute extract was added
with 10 ml of wat eThe redultify fMalysesldas iddnibHEBsHOSE thé GaLELd; 14

Tabl e 15. The supernatant was 2 5 coll ec?:led after‘centril?‘idglfja)lté'%{éﬁkﬂl1 gd
filtered throthishaare coelpted (nositively oBaegatizelybér assuciateds(i.e., Slestingla oSt

ei ther Hep&X . HB- 8065). or Jurkat. T cells (ATCC cat

#TI B-152) or Egﬁ.%‘"%g‘gt%{)&%? %’fmﬁf’?’t@?%ﬁag agtiphes iéﬂy P%ﬂw‘aéfc‘rff%say. Cel s
-76  r ~ ;' tomf3RiowD 001 24934 PCT/ US99/ 24851 were cul tured for 24 hours
as described above_ Batches were also evaluated for the ability to inhibit
hepati ti% B virus E¥ample (Establishinga Bateh HBR Arrvay fos BatdboHerbat ~ al . |

Proc~at| Acadcdfinobitigas.(1991) 88: 8495-8499). Briefly, one gram of

pr eparati on was zfgd’e With 10 M of water. The 5 mixture was treated as
outlined in Tabl e The babieschetpefon astsblishinga HBR Ay g6k 264t& ofCAMHeftal Ugat i 0N
and filtered through a 0.22 [tmfilter. Hep&.2.15 cells which secrete
hepatitis B vPYBRRSIHOR; I BIOYIdsd i Figars 2o \Deftnaions 96 pack compenens efthaseheptatial .
Proc Natl Acagrenr&ii =0 ( X . re.used.in this assay.
One to fifty fre;préiddd abode (TiieYiddedtitk fgégﬂggg@g&u (0 38Y S e SIRHES i bi t i on
assay Was per s fortiniroediatglylabovesfor thelstahfardized HBRr Afteglur es wer e perforned as
described by Dong gt a Proc Nil_ Aca~, i A_( 1991 88: 8495-8499.
Different peony exPraEL:fhsamoygtefdatacallestsd f‘lfé‘tbé‘%ﬁ% Agrayvitibegsh thap| at e
whi ch cont ai nggt &dile ; i rQnl | S- (pH
b.8) and 0.8 ng of %%?g@“@g%%ﬁ@ﬁ%ﬁ?ﬁa@? y((jﬁ(g”rrelvég dg%{lcylé%%({gh%sed
from Si gma) t batgh h¢rhall cotpositibnmay bé agiedpd an gdtatdishéd HBRI Areaybatusatoat 37C,

the reactions term nated. wi 0 ~tl of stopping solution which
cont ai ned 0. 26%%9&"3‘5 55%83‘ ‘.Z\é\ébﬁé&a{pH 10.4), and the OD was nonitored

with azdnetic nmcGemdrally theeahRaat@bolR4ERATHR aﬁﬁ%&?al%ﬁﬁpéﬁﬁmsitﬂh dakl e 16.

Tabl e' 16. Bi ol ogi cal Assay of Three Preparations o
Dat e* 20E. Col i Maisthas been fopmi A tethighlyerrelatoh prizssesimedwith theideSiedibidlogiedlat e

Val a5, N, ot A A RLbA Lol B0 ¥ rioplo e bsen So0) 2ass1

The herbal badetersinegtrar gpativagacbubiet bPlentelabedanBosdkaMa@Shighly @3RHAREE

to a desired biological activity of a particular herbal composition (based on the

in

25 standardized HBR Array data and analyses discussed above), it is only necessary to test
the batch herbal composition for that subset of traits in order to determine whether or
not the batch has the desired biological activity. By comparing the data obtained for
that subset of traits obtained from the batch (i.e., the batch HBR Array) with the
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colum (5 mcron particles, 4.6 nm X 25 cn) and detected with a W

spect rophot oneter (Perkin Elner). The wavel engths for W det e2i ARR W20
nonitored at 280 nm and 340 nm The nobil e phase was punped at 1 m/mn and
consi st of SoMPMZ4R4 Hz0 and Sol vent B: 20% MeOH with'the f 8CT@IAPIRY8SL
gradient: 1 ) the solvent was 100% solvent A for the first S mnutes; 2)

t he sol vent conposition was changed to 10% solvent A/ 90% sol vent B for
the next 10 m nutes; and 3) the solvent was changed to 10% sol vent A! 90%
solvent B for the next 40 m nutes. This was followed 10 by the addition of
100 % sol vent stAndasdiz&d HBRUA®Sy fokilaCparaculta herbhbrongaticionrone ckidled dothe artaci d

and cAMP. Date batches s | es were anal yzed b PLC as, shown jn Figure 6.
The data col | &8% %GWBPWE%IB?T qgmot that H?HIC‘PII‘EI&'I%II%ISFIP%IICSH?IIaI"Qgﬁg?aIJ%Cé‘éI“Y-o

generate 15 multi vghi ) by 4 dPUdih @R MELSD3 nmeans of determning
a baseline correl a?‘l oralII’II)eet \I\.gg% I')éliz)lfgtoglItIggIl %c%i ty g‘n tstandard peony

chem cal (HPLC), aftebasigschtme dortestablishingané using & omjor thw sédfoegoherbaldet ai | ed
description has been gjven faor clearpess. of Z[Dg under st andi n&Fonly and no
unnecessary | iCRMPATHIRIhES PEMAdAddn Faguimi ePefnidensoh gachicopmpucat ppthe sehemations
wi Il be obvioys veKilled in the art. Wile the invention has been
described in coenélrggdigg%ﬁovm th specific enbodi nents thereof) it will be

under st ood t hat it Ths fustipibliethefestablishinent offe digjaorcataisonfor aseledtéd iserbadpl i cat i on
is intended to cover, any, varjations, uses,. or. adaptations of the 2 5

| nvent | on T ol 1<GMPAGLIOR Y bRilieEhel Spmbosienn Thiie &gmP et PY SRR and

i ncl udi ng SUCIbigs?&@ﬁlttlﬂrtl?éhefrﬁé?%&B&itm’neaﬁg%Il@ti%ﬁ@?&ﬁﬁﬁ&aﬂ%%%ﬂi& known
or customary practice wthin the art to which the invention pertains and as
may be Bppl i edvhich wilbcastitute thamajorattasets Inmost, hisabbinstagess, the ntajoralaw sats
follows in the scope of. the appepded claing. .7 2 APR 2003 What is
lai med 1 5: 1 Wil SOBRAGH EPOTOR T AR BT GYEPEan g U A her bal
conposi tions CoRdbedifkd with a PXROBibAp.a test cell to a first herbal

conposi tion; b) fmeasuring nRNA expression levels for two or nore genes of

t he exposed test caNéxtohe stainy date;setdy anpbitzed toaser ifgliHerential expressiapfresults kave zed

I f h ' I I f t. | | ' h
cal cutat§on ut T oBETEHAO Rk sy B aCiofpolbifn CRRARFe! EhlesfiSuenitifeong |

MRNA exps essi Ofecku§]ifi obddr td Péhefite MBAnthe@el RBHriciMsh Miechext qep. aELiglésdf cel |
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Example 4. Using HBR Array Information.
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search of constructing an HBR Array and consistent pattern thhm between or among
various HBR Arrays. The procedure consists of exploration, construction of an HBR
array, and validation. This procedure is typically repeated iteratively until a robust
10 HBR Array, or standardized HBR Array, is identified.

The foregoing detailed description has been given for clearness of
understanding only and no unnecessary limitations should be understood therefrom as
modifications will be obvious to those skilled in the art.

While the invention has been described in connection with specific

15 embodiments thereof, it will be understood that it is capable of further modifications
and this application is intended to cover any variations, uses, or adaptations of the
invention following, in general, the principles of the invention and including such
departures from the present disclosure as come within known or customary practice
within the art to which the invention pertains and as may be applied to the essential

20 features hereinbefore set forth and as follows in the scope of the appended claims.

Example 7. Establishing a Standardized HBR Array for Ginseng Recipes.

For the purposes of this example, standard ginseng is chosen to be Panax
Ginseng C.A. Meyer G115 grown either in Manchuria or in Korea. The climate for
growth is between -10 to +10°C with an annual rainfall of 50-100 cm (see Huang in

25 The Pharmacology of Chinese Herbs, (1993) pp 21-45, CRC Press, Boca Raton, FL,
fully incorporated by reference). Ginseng batches will first be characterized by
geographic origin, species, plant part (e.g., rthizome, root, leaf skin, seed, bud and

flower); growth conditions, processing methods and storage conditions both before and
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10 Table 1. Saponin Content of Different Ginseng Herbs."
Species Total saponins (% by weight)
Panax ginseng C.A. Meyer 2.1-4.4%
Panax quiquefolius 4.9%
Panax notoginseng and Panax japonica 13.6-20.6%
15 Panax japonica var. major 9.34%

*from Huang in The Pharmacology of Chinese Herbs, (1993) page 29, CRC Press, Boca Raton, FL.

Expression biomarkers for standard ginseng (i.e., G115) include the following:
20 IL-8, IL-2, GM-CSF, NfkB, ICAM-1, interferon gamma, choline acety! transferase, trk
A, nerve growth factor (Kim et al., Planta Med (1998) 64: 110-115; Sonoda et al.,
Immunopharmacology (1998) 38: 287-294; Baum et al., Eur J Appl Physiol (1997) 76:
165-169; Iwangawa et al., Free Radic Biol Med (1998) 24: 1256-1268; Rhind et al.,
Eur J Appl Physiol (1996) 74: 348-360). Alternatively, for a broader batch size, the
25 400,000 oligonucleotide group/1.6 cm? chip of Affimatrix can be used (U.S. Pat.
No.5,556,752). The expression biomarkers for standard ginseng will be prepared by
microarray technology of cDNA using either photolithography, mechanical
microspotting or ink jet application (see Schena et al., TIBTECH (1998) 16: 301-306).

Selected sets of cells will be contacted with standard ginseng for varying periods of
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10941 & Q) -y 19981 &nidy $% 199800 Read 5078 &o88) 03P IORGED5 5 G Eidiart et at

Nat Biotechnol (1996) 14: 1675-1680; DeRisi et al., Nat Genet (1996) 14: 457-460;
Heller et al., Proc Natl Acad Sci USA (1997) 94: 2150-2155). The array data sets are
then input into algorithms to generate statistical expression biomarker values for
standard ginseng. Biochemical biomarkers for standard ginseng include quantitative

10 analysis for increases in cycloheximide sensitive [*H]-leucine incorporation
proportional to protein synthesis and [*H]-thymidine incorporation reflective of
mitosis. (see Yamamoto et al., Arzneimittelforschung (1977) 27: 1169-1173). For
biochemical biomarkers, bone marrow cells will be contacted with standard ginseng for
varying time periods under varying conditions in the presence of [*H]-thymidine (for

15 DNA synthesis) or in the presence and absence of cycloheximide and [*H]-leucine (for
protein synthesis) to perform multiple quantitative analysis of biochemical biomarkers
(i.e., BBM sets). The BBM sets are then input into algorithms to generate statistical
biochemical biomarker values for standard ginseng. Statistical data will then be stored,
preferably in the memory of a computer processor, for further manipulation.

20 Biological response of a biosystem (i.e., BioResponses) will be determined
using cells and whole animals. For cells, ginseng batches will be exposed to specific
cell types, including, but not limited to, fibroblasts, macrophages, monocytes, PMNL,
LAK cells, B16-F10 melanoma cells, THP-1 cells and hippocampal neurons at a
concentration of 0.5 mg/ml to 100 mg/ml. For animal treatments, 0.5-100 mg/kg of

25 ginseng herbal extract will be administered orally, by intraperitoneal injection or
subcutaneous injection.
To determine a biological response of a biosystem to standardized ginseng,

human ovarian cancer cells will be inoculated into nude mice, which results in the
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5 (1998) 89:733-740). The assay will be repeated using various concentrations of

standard ginseng to generate measures of central tendency, dispersion and variability
for each variable.
The data collected will then be subjected to multidimensional analysis to

generate multivariant normal distribution scts as a means of determining a baseline

10 correlation between biological activity and standard ginseng (see Zar, J. H., in
Biostatistical Analysis, 2nd ed. (1984), pp 328-360, Prentice Hall, Englewood Cliffs,
NJ). A second independent determination of a biological response of a biosystem to
standard ginseng will be the effect of standard ginseng on physical performance during
exercise. Rats will be treated for 4 days with standard ginseng at various concentrations

15 (between 0.5-100 mg/kg/day) and animals will be tested for increased plasma free fatty
acid level and maintenance of glucose level during exercise at approximately 70%
VO2max (see Wang et al., Planta Med (1998) 64130-133). The data generated will be
collected and then subjected to multidimensional analysis to generate multivariant
normal distribution sets as a means of determining a baseline correlation between

20 biological activity and standard ginseng (see Zar, J. H., in Biostatistical Analysis, 2nd
ed. (1984), pp 328-360, Prentice Hall, Englewood Cliffs, NJ, Herein, fully
incorporated by reference). The distribution sets for each BioResponse are then put into
algorithms to generate statistical values for standard ginseng. Statistical data will then
be stored, preferably in a memory of a computer processor, for further manipulation.

25 Each of these steps (i.e., chemical analysis, generation of biomarker
information and determination of responses of a biosystem) is reiterated to generate a
large database of statistical values. These values are compiled and input into an

algorithm to generate 2- and 3-dimensional Herbal Response Arrays (HBR Array) for
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'10 2).

Example 8. Evaluation of a Selected Herbal Composition of Ginseng Using
a Subset of Variables Correlated with a Specific Biological Response.
To evaluate the quality of a test batch herbal composition, data is first collected
concerning the plant-related parameters for the herbs in the selected herbal composition
15 (e.g., plant species, plant parts, geographic origin, growth conditions, processing
methods and storage conditions). The selected herbal composition is then manipulated
such that chemical analysis can be performed to determine the chemical content of the
herb (see Elkin et al., Chumg Kuo Yao Li Hsueh Pao (1993) 14: 97-100 and
Yoshikawa et al., Yakugaku Zasshi (1993) 113: 460-467). Previously obtained
20 ginseng data has demonstrated a strong correlation between oxygen consumption
during aerobic exercise performance and the presence of a subset of saponin
components, especially Rgl and Rbl (Wang et al., Planta Med (1998) 64: 130-133).
The test batch is then exposed to test cells including, but not limited to,
fibroblasts, macrophages, monocytes, PMNL, LAK cells, B16-F10 melanoma cells,
25 THP-1 cells and hippocampal neurons at a concentration of 0.5 mg/ml to 100 mg/ml to
determine expression biomarker values. mRNA is isolated from exposed cells which
is subsequently manipulated to serve as a substrate for hybridization-based expression

monitoring of biochemical extracts using microarrays comprising IL-8, IL-2 and
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Natl Acad Sci USA (1997) 94: 2150-2155). Previously obtained ginseng data has

5 demonstrated a strong correlation between oxygen consumption during aerobic

exercise performance and the induction of the expression biomarkers IL-8, IL-2 and

Interferon gamma in test cells (Venkatraman et al., Med Sci Sports Exerc (1997) 29:

333-344 and Wang et al., Planta Med (1998) 64: 130-133). For biochemical

biomarkers, rat bone marrow cells will then be exposed to the test batch and assayed

10 for [*H]-thymidine incorporation reflective of mitosis. Previously obtained ginseng

data has demonstrated that Rb1 and Rgl show a strong correlation with DNA synthesis

in rat bone marrow cells (Yamamoto et al., Arzneimittelforschung (1978) 28: 2238-
2241),

After reiterative analysis, data from each assay will be input into an algorithm
15 to generate a test HBR array for the selected herbal composition based on the
enumerated plant-related data, including chemical analyses, and data concerning the
subset of biomarkers. The quality of a test batch will be determined by comparing test
HBR and standard ginseng Standardized HBR Array variables directed toward analysis
of the above observations and subsets, wherein the demonstration of the induction of
20 IL-2, IL-8 and INF gamma mRNA in vitro and an increase in [°H]-thymidine
incorporation in rat bone marrow cells (including data collected on growth conditions,
origin, and verification of the saponins Rgl and Rb1) is predictive of an equivalent
BioResponse effect of the test batch on oxygen consumption as that exhibited by
standard ginseng. Based on this procedure it can be determined whether or not the test
25 batch is of a similar or different quality than that of the standard for the given

biological response or biological response of interest.

Example 9. Establishing a Standardized HBR Array for Huang Ling (HL)
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10% & () - ‘V4+d'§HB§1d‘e0f c&pq coﬁ&s?x(@ébr@unlmc, epiberberine, ferulic acid,

greenlandicine, isocoptisine, lumicaerulic acid, magnoflorine, oxybererine,

' 10 thalifendine, umbellatine, urbenine, worenine, palmatine, jatrorrhizine and colubamine
(see also Zhu M., Chung Yao Tung Pao (1984) 9: 63-64). Content of the alkaloid
berberine of different herbs should be between 7-9% (by weight). These data will be
stored, preferably in the memory of a computer processor, for further manipulation.

Expression biomarkers for standard HL include the following: NfkB; bcl-2
15 analog, Al; zinc finger protein, A20; IL-2 receptor; cell cycle probes; c-Ki-ras2;
growth regulators probes and glucocorticoid receptor dependent apoptosis probes (see
Chi et al., Life Sci (1994) 54: 2099-2107; Yang et al., Naunyn Schmiedebergs Arch
Pharmacol (1996) 354: 102-108; Miura et al., Biochem Pharmaco] (1997) 53; Chang
K.S., I Formos Med Assoc (1991) 90: 10-14). Alternatively, for a broader batch size,
20 the 400,000 oligonucleotide group/1.6 cm? chip of Affimatrix can be used (U.S. Pat.

| No.5,556,752). The expression biomarkers for standard HL will be prepared by
microarray technology as described in Example 1, including analysis and statistical data
generation. Biochemical biomarkers for standard HL include increase in glucocorticoid
receptor and inhibition of alpha-fetoprotein secretion in HL exposed HepG2 cells (see

25 Chi et al., Life Sci (1994) 54: 2099-2107). BBM sets are generated and analyzed as
described in Example 1. Statistical data will then be stored, preferably in the memory
of a computer processor, for further manipulation.

Biological response of a biosystem will be determined using cells and whole
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25

examined for differentiation into cells with neuronal-like cell morphology (Chang
K.S., I Formos Med Assoc (1991) 90: 10-14). The assay will be repeated to generate
measures and analysis will be performed as described for ginseng in Example 1. A
second independent determination of a biological response of a biosystem to standard
HL will be the effect of standard HL on diarrhea due to enterotoxigenic Escherichia
coli (ETEC). Patients with active diarrhea due to ETEC will be treated with various
concentrations of HL. (e.g., 2g/kg) and stool volumes will be determined (see, e.g.,
Rabbani G.H., Dan Med Bull (1996) 43: 173-185). The assay will be repeated to
generate measures and analysis will be performed as described for ginseng in Example
1. The distribution sets for each biological system are then put into algorithms to
generate statistical values for standard HL. Statistical data will then be stored,
preferably in the memory of a computer processor, for further manipulation.

Lastly, as in Example 1, the steps are reiterated to generate HBR arrays for
standardized HL, wherein the resulting HBR arrays will then be used to predict
biological activity and evaluate batch quality. Using this method, a Standardized HBR
Array can be generated and updated periodically.

Example 10. Evaluation of a Selected Herbal Composition of Huang Ling
Using a Subset of Variables Correlated with a Specific Biological Response.

To evaluate the quality of a selected test batch of an herbal composition of
Huang Ling, data is first coliected concerning the plant-related characteristics (e.g.,

plant species, plant parts, geographic origin, growth conditions, processing methods
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UO#@L0%| & () 28k @ees penditjons). 1Twtesbaj fompogition is then manipulated such that
chemical analysis can be performed to determine the chemical content of the
composition (see also Zhu M., Chung Yao Tung Pao (1984) 9: 63-64).

Previously obtained HL data has demonstrated terminal differentiation of
5 human embryonal carcinoma clones into neuronal-like cells is strongly correlated with
the presence of berberine (see Chang K.S., I Formos Med Assoc (1991) 90: 10-14).
The test batch is then exposed to test cells including human embryonal carcinoma
clone, NT2/D1 at a concentration starting at a non-toxic concentration (determination
of which is within the skill of the ordinary artisan). mRNA is isolated from exposed

10 cells which is subsequently manipuiated to serve as substrate for hybridization based
expression monitoring of biochemical extracts using microarrays comprising 1L-2
receptor and NfkB; (see Chi et al., Life Sci (1994) 54: 2099-2107; Yang et al., Naunyn
Schmiedebergs Arch Pharmacol (1996) 354: 102-108; Miura et al., Biochem
Pharmacol (1997) 53; Chang K.S., ] Formos Med Assoc (1991) 90: 10-14; U.S. Pat.

15 No.5,556,752), and which can be used to determine down regulation of c-Ki-ras2 gene
expression in said cells. Previously obtained HL data has demonstrated terminal
differentiation of human embryonal carcinoma clones into neuronal-like cells is
strongly correlated with induction of mitogen probes and down regulation of c-Ki-ras2
gene expression (see Chang K.S., ] Formos Med Assoc¢ (1991) 90: 10-14).

20 For biochemical markers, HepG2 cells are exposed to the test composition and
cells are assayed for increase in glucocorticoid receptor and inhibition of alpha-
fetoprotein secretion (see Chi et al., Life Sci (1994) 54: 2099-2107). Previously
obtained HL data has demonstrated that inhibition of glucocorticoid induced apoptosis
is strongly correlated with berberine-type alkaloids (see Miura et al., Biochem

25 Pharmacol (1997) 53: 1315-1322). After reiterative analysis, data from each assay will
be input into an algorithm to generate a test HBR array based on the enumerated

observational data, chemical data and data concerning the subset of biomarkers.

The quality of a test batch will be determined by comparing test HBR and
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10%& () -s- 10%%\7@&5%%5—1@&& gene expression, an increase in glucocorticoid receptor
and inhibition of alpha-fetoprotein secretion for HepG2 cells (to including data
5 collected on growth conditions, origin, and verification of berberine alkaloid) is
predictive of an equivalent BioResponse effect of the test batch on terminal
differentiation of human embryonal carcinoma clones into neuronal-like cells and
inhibition of dexamethasone induced apoptosis as that exhibited by standard HL.
Based on this procedure it can be determined whether or not the test batch is of a
10 similar or different quality than that of the standard. '
Example 11. Evaluation of Xiao Chai Hu Tang (sho-saiko-to) Using Two
Bioassays.
To evaluate the quality of three sources of Xiao Chai Hu Tang, two bioassays
were used: 1) cell growth inhibition and 2) hepatitis B virus secretion from infected
15 cells. The Xiao Chai Hu Tang composition is made from a mixture of 6-7 herbal plants
(Radix Bupeuri, Rhizoma Pinelliae, Rhizoma Zingiberis, Radix Scutellariae, Fructus
Ziziphi, Codonopsis Pilosula, Radix Ginseng and Radix Glycyrrhizae, see Table 2 for
relative amounts, by weight).

Table 2. Composition of Xiao Chai Hu Tang,.

20 Source Plant Species I
Radix Rhizoma Rhizoma Radix Fructus | Codonopsis | Radix Radix
bupleuri | pinelliae zingiberis | scutellariae ziziphi pilosula ginseng | glycyrrhizae
Relative Amount by Weight
Singapore I 1 0.375 0.375 0.375 ——e 0.375 0.375
Korea 1 0.717 0.571 0.492 - 0.429 --- 0.288
25 Taiwan 1 0.25 0.375 0.375 0.25 -—-- 0.375 0.375

The three “recipes” originate in either Singapore, Korea or Taiwan. Batches

were evaluated for toxicity and for the ability to inhibit hepatitis B virus as detected by
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Briefly, one gram of preparation was added with 10 ml of water. The mixture
was boiled for 30 minutes. The supernatant was collected after centrifugation and
5 filtered through a 0.22 pm filter. Two cell types were used: a) 2.2.15 cells which

secrete hepatitis B virons (kindly provided by Professor G. Ace; see Ace et al. Proc
Natl Acad Sci USA (1987) 84: 1005-1009) and b) HepG2 cells (ATCC cat # HB-
8065). One to fifty dilutions were used for each assay. The cell growth inhibition
assay was performed for 72 hours. All other procedures were performed as described

10 by Dong et al., Proc Natl Acad Sci USA (1991) 88: 8495-8499. The results of the
assays using the three batches is displayed in Table 3. Based on these data, the Taiwan
source would be selected as a standard herbal composition because of its low toxicity
combined with its effectiveness in reducing secretion HbsAG (which is proportional to

viral release) by more than half.

15 Table 3. Bioassay of Xiao Chai Hu Tang (Sho-saiko-to).
Source Cell Growth Inhibition (%) Hepatitis B Virus (secreted)
% Inhibition
HepG2 2.2.15 DNA HbsAG
Singapore 73 100 65 38
20 Korea 13 60 20 42
Taiwan 0 42 0 47

The data presented in Tables 2 and 3 for the Taiwan herbal composition
constitute the initial data for the standardized HBR Array for this herbal composition.
25 Therefore, this data set would initially include the source of the herbal composition, the
plant species and relative amounts of each the herbal compostion, and two

BioResponses (i.¢., cell growth inhibition and hepatitis B virus secretion from infected
cells).
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for the standard herbal composition. This additional data is added to the initial
standardized HBR Array to generate an expanded standardized HBR Array.

5 Appropriate analyses of the resulting database can be conducted as set forth in the
detailed description and the examples in order to ascertain the subset of variables which
is most highly correlated or associated with the BioResponse of interest. Batch HBR
Arrays may be determined using the methods depicted in Figure 2 and in the
procedures of Examples 2 and 4.

10 The resultant batch HBR Array can be compared to the standardized HBR
Array so as to predict the BioResponse of the batch herbal compositions.
Example 12. Herbal Preparation
The standardized protocol for the herbal extract preparation was as follows: The
ingredients of herbal raw materials with proper ratios were placed in a jacketed reactor
15 and extracted with water at an elevated constant temperature with mixing. The solid
was separated from the liquid with a 120-mesh screen. The resultant filtrate was
collected and then concentrated by evaporating the water under reduced pressure. The
concentrated liquor was spray dried at elevated temperature to yield granulated powder.
This bulk substance was then formulated into the desired dosage form.
20 Example 13. Evaluation of Huang Qing Tang
Huang Qing Tang (HQT) is an ancient Chinese botanical formula composed of four
distinct herbs: Scutellariae (scute), Glycyrrhizae (licorice), Paeonie lactiflora pallus
(white peony root), and Fructus zizipho (date). (Table 4). This herbal formula has

been long used in Asia to treat a variety of gastrointestinal ailments since 300 AD.
25
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Table 5. Batch Properties (HQT)
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Property Batch A Batch B Batch C
Origin Taiwan, Sun-Ten | Taiwan, Sun-Ten Taiwan, Sun-Ten
Preparation method | Standard Standard Boiled 30 min.

Plant part Root Root -

Briefly, one gram of each batch of Huang Qing Tang (HQT) was added with 10

ml of water (1 mg/ml). The mixture was treated as outlined in Table 5. The

supernatant was collected after centrifugation and filtered through a 0.22 pm filter.

Two cell types were used to test for biological effects of each batch of HQT: a) Jurkat
T cells (ATCC cat #TIB-152) and b) HepG2 cells (ATCC cat # HB-8065). One to

fifty dilutions were used for each assay. Frozen cells (10’/ml) were quickly thawed in

a water bath at 37 °C. The cells were then diluted in 10 ml of pre-warmed media (see

Life Technologies, Inc., Catalogue and Reference Guide, 1998-1999, Cell Culture

section) followed by centrifugation at 1500 rpm for 5 min. The supernatant was then
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and filtered through a 0.22 pm filter. HepG2.2.15 cells which secrete hepatitis B
virons (kindly provided by Professor G. Ace; see Ace et al. Proc Natl Acad Sci USA
(1987) 84: 1005-1009) were used in this assay. One to fifty dilutions were used for

10 each assay. The cell growth inhibition assay was performed for 72 hours. All other
procedures were performed as described by Dong et al., Proc Natl Acad Sci USA
(1991) 88: 8495-8499.

B-glucuronidase was assayed as HQT is known for its anti-diarrhea properties.
Different HQT extracts were added to triplicate wells of a 96-well plate which

15 contained 0.1mM phenolphthalein glucuronidate, 70 mM Tris-HCI (pH 6.8) and 0.8
ng of dialyzed B-glucuronidase (from E.Coli, purchased from Sigma™) to a final
volume of 80 pul. After 2 hr incubation at 37°C, the reactions were terminated with 200
pl of stopping solution which contained 0.2 M Glycine and 0.2 M NaCl (pH 10.4), and
the OD was monitored with a kinetic microplate reader at 540 nm.

20 The results of the assays using the three batches are displayed in Table 6.
Based on these data, HQT sources A and B have relatively low toxicities combined
with higher inhibitory activity relative to batch HQT C (i.e., approximately 5 fold
greater toxicity toward HepG2 cells and 3.3 fold less inhibitory activity against f3-

glucuronidase than either HQT A or B, see Tabl 6).
25
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ND, not determined.

HepG2 cells (1 x 10%) were seeded in 25 cm? flasks in 3.0 ml of RPMI-1640
medium (see Life Technologies, Inc., Catalogue and Reference Guide, 1998-1999, Cell
Culture section) 24 hr before the drug addition. The cells were treated with or without
herbal medicine, where the former is added at two final concentrations of 0.2 mg/ml or
4 mg/ml, respectively, and incubated at 37°C for 24 hours. The medium was removed
and the cells were washed twice with cold PBS. The cells were harvested into 1 ml of
PBS and centrifuged at 10,000 rpm for 2 minutes, extracted on ice with a buffer
containing 50 mM Tris-Cl (pH 7.5), 0.2 mM PMSF and 10% glycerol, followed by
three freeze-thaw cycles. Potassium chloride was added to the cell lysate at a final
concentration of 0,15 M prior to centrifugation. The protein concentration was
determined and the cell extract was electrophoresed according to the method of
Laemmli (Nature (1970) 227:680-685). Western blots were performed by standard
techniques known in the art, see for example Sambrook, et al (1989). The antibodies
used were directed to the following proteins: Topo I; Stat (20707); Cyclin B1; MAPK
(Ab2) and Nm 23 H1.

Figure 4 demonstrates that the higher concentrations of HQT A or HQT B
differentially effects the expression of cyclin B1 polypeptide.
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Solvent A: H,0 and Solvent B: 20% MeOH with the following gradient: 1) the solvent
was 100% solvent A for the first 5 minutes; 2) the solvent composition was changed to
10% solvent A / 90% solvent B for the next 10 minutes; and 3) the solvent was
changed to 10% solvent A / 90% solvent B for the next 40 minutes. This was followed

10 by the addition of 100 % solvent A for 5 minutes. The HPLC markers are baicalin and
baicalein.

Mass Spectrometry

The herbal extract was analyzed by Mariner™ ESI-TOF Mass Spectrometry
(MS) from PE Biosystems. Control tracings were generated using baicalein and

15 baicalin, two known active ingredients in HQT.

HQT samples in water and acid treated batches were been analyzed by HPLC
and Mass Spectrometry. While water treated HQT batches A and B had distinct HPLC
and MS tracings, acid treated batches gave almost identical patterns (data not shown).

Algorithm

20 The data collected form part of the multidimensional analysis used to generate
multivariant normal distribution sets as a means of determining a baseline correlation
between biological activity and standard HQT chemical (HPLC and Mass Spec), and
origin/growth characteristics.

Example 14. Individual components

25 A. Licorice.

Licorice is useful for moistening the lungs and reducing coughs, helps to relax

spasm and pain. The properties of the licorice batches used in this example are
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presented in Table 7.
Table 7. Batch Properties (licorice)
Property Batch A Batch B Batch C Batch D
5 Plant Name Glycyrrhizae Glycyrrhizae Glycyrrhizae Radix | Glycyrrhizae Radix
Radix Radix
Origin Inner Mongolia Inner Mongolia U.S., Kin Man U.S., Kin Man
Herb Center Herb Center
Preparation Standard Standard Boiled 30 min. Warm H,0, 30
method min.
Plant part Root Root - -
10
Biological and E \
To assay the quality of herbal sources, each herbal extract supernatant was
assayed and the analysis was repeated three times. For a given sample to be assayed, 1
gram of herbal powder was dissolved in 10 ml of 80° C deionized water (neutral pH)
15 in a polypropylene tube. The tube was then incubated as outlined in Table 7, then

centrifuged to obtain the supernatant. Batches of licorice were tested against either
HepG2 cells (ATCC cat # HB-8065) or Jurkat T cells (ATCC cat #TIB-152) or both.
Cells were cultured for 24 hours as described above.
, Batches were also evaluated for the ability to inhibit hepatitis B virus as

20 detected by DNA quantitation (see Dong ez al., Proc Natl Acad Sci USA (1991) 88:
8495-8499). Briefly, one gram of preparation was added with 10 ml of water. The
mixture was boiled for 30 minutes. The supernatant was collected after centrifugation
and filtered through a 0.22 pm filter.2.2.15 cells which secrete hepatitis B virons
(kindly provided by Professor G. Ace; see Ace et al. Proc Natl Acad Sci USA (1987)

25 84: 1005-1009) were used in this assay. One to fifty dilutions were used for each
assay. The cell growth inhibition assay was performed for 72 hours. All other

procedures were performed as described by Dong ez al., Proc Natl Acad Sci USA
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(1991) 88: 8495-8499.

Again, B-glucuronidase was assayed. Different licorice extracts were added to
triplicate wells of a 96-well plate which contained 0.1mM phenolphthalein
glucuronidate, 70 mM Tris-HCI (pH 6.8) and 0.8 ng of dialyzed beta-glucuronidase

5 (from E.Coli, purchased from Sigma) to a final volume of 80 ul and assayed as above.

The results of the assays using the two batches is displayed in Table 8. Based

on these data, licorice batch A was much more toxic to Jurkat cells than batches B

(approximately 9 fold) and a more effective inhibitor of th B-glucuronidase (see Table

8).
10 Table 8. Biological Assay of Four Preparations of Licorice* |

E. Coli HepG2 Jurkat HBV}

B-Glucuronidase DNA

Licorice A 1.1 1.07 0.41 None

Licorice B ND ND 36 ND

Licorice C 2.1 ND ND ND

15 Licorice D ND ND >2.0 538

*Values represent 1C,, 1, % of Control
values.

ND, not determined.

20 Expression Assay
In order to assay gene expression, Jurkat T cells were treated with herbal extract

as follows: Jurkat cells (107/ml) were quickly thawed in a water bath at 37 °C. The
cells were then diluted in 10 ml of pre-warmed media (see Life Technologies, Inc.,
Catalogue and Reference Guide, 1998-1999, Cell Culture section) followed by

25 centrifugation at 1500 rpm for 5 min. The supernatant was then discarded and the cells
were cultured in 100 ml media at 37 °C, 5% CO,. After 2 days, the cells were counted
(approximately 8 x 10%/ml, total 100 ml).

The herbal extract solution was prepared as outlined above (e.g., 2 g of an
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109%8$& () -s™ - m&h(()erteﬁl:s (Huntsv1lle AL) and compnse genes from various tissues. Most

clones have been partially sequenced and were available as expressed sequence tags

form the dbEST database of GenBank. Clones comprising pBluescript plasmids were
15 separately cultured and amplified using commercially available primers prior to
application on nylon membranes (Chen et al., Genomics (1998) 51:313-324).
Approximately 10 ng of each amplified target was applied on a positively charged
nylon membrane using a PC (personal computer) controlled arraying system. Roughly
85,000 spots can be placed on a piece of nylon membrane measuring 35 by 55 mm
20 using a 24-pin arraying tool.
DN | | Meml Hybridizati
One microgram of each mRNA sample (mRNA was isolated as outlined above)
was labeled with biotin and/or digoxigenin using random primed reverse transcription.
The labeled samples were treated with alkali and the resulting labeled nucleic acids
25 were precipitated prior to use in hybridization. Membrane hybridization and washing
were carried out using the labeled probes as disclosed in Chen et al. (1998). To detect
the spots on the membrane in dual color mode (i.e., both biotin and digoxigenin), -

galactosidase-conjugated streptavidin (Strept-Gal) and alkaline phosphatase-
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Extract 1, 2 and 6 corresponding to extract of Cordyceps sinensis, Poria cocos
(ST 027) and licorice, respectively, were assayed by the following method: Batches
10 were evaluated for toxicity using Jurkat T cells.
The extracts were prepared as outlined in Example 6. The cells were divided
into 24 well culture plates by adding 1 mi of Jurkat cells at a density of 5 x 10°/mi.
Assays were carried out with control (no extract), and 5 concentrations of extracts as
described (see Table 9). The high and low concentrations for the cell culture assays
15 were varied between 10 mg/ml and 0.05 mg/ml (i.e., mg dry weight of herbal extract
per ml) depending on the toxicity of the extract to cells. For certain samples the
toxicities at 10 mg/ml were such that “high” and “low” concentrations were adjusted
downward, nevertheless, at least one order of magnitude between extremes was
maintained. For example, for licorice (ST117) the “high” was 0.5 mg/ml and the
20 “low” was 0.05 mg/ml (see Table 9). After extract addition, cell cultures were
incubated for 24 hours under conditions as outlined in Example 6. The cells were
counted and the resulting data tabulated to demonstrate extract toxicity. The resulting

data is shown in Table 9.

25

-64-



10%$& ()- , &10%$& ()- ,#Fz10%$& ()- ,Z10%$& ()-F=|[:bU4l ,
Yy 10%$& ()- ,9L10%$& ()- ,10%3$& ()- ,10%$& ()- ,S %0%9& (APR 2603
10%$& () - VW Y+F10%$& ()- , ) YL0%$& ()- , (T#10%$& () -
, L$nL0%$& () LV&?E&@WO%%&' ()- ,1110%$& ()-1]|[: -410e$, ,, 81 HL9Y/34851
| 5-10%%$& ()- , $310%$& ()- ,9010%$& ()- ,9.gl0%e$& ()- , s-
10%$& ()-bA410e$, , ,&m 109%S$& ()-F , @yl0W$& ()- , 109x$& () - -
109K $& () - , #109%$& () - 10e$10e$" *~">A410e$, 10%3$& ()- 109%&$& () -
109%$& ()- 109$& ()- , @OW%S& ()- , SL0%S& () - *23>KQ'yYIA410e$
109 $& () -  10%Eaklq9. Surm%@&l N)lmberlamwrw‘g
109%$& ()- 10%$& ()-)?~Z 10%$& ()- éog{« & ()- 10%$& ()-_5A410)?~Z
10%$& ()- 109%$& ()- 10%$& ()- 109848998 "1 0oy 38 ()- &IDA410) ?~Z

109%$& ()- 109$& ()- 109%$& () - 10%<$&' () LT E——
109x$8&' () - &+, T<ABYY=A410)? 10%$& ()-x 100$& () - 100$E (7 -
10938 ()-% 7~Z ROMSE | JomBLDEmerh <Aded0) 1 gt 1OMHR (Yourss@ QAL () Low cone
@10%t&' %) ST~ 10%S& 6k A= 10—a)t '
(S10%#&' 7)) - - & ToTErE™() - ** @IEL0%&° () - @@ 810%+& () @B ! 10%+& () -
[ NSTUV| [ NAA1010#19¢30#- IBIOY& sf) - - 1@ 51096& () -- Gw310%H& ()-
@' 10%& ()- @I +10%& () - Vco~~{ ZONAA1010 , &494.0% & () -
, 849%40% & ()-!, &40 | ) 58 84 %9 >4 s 03
4 STOS1 . . . 1.7 54 05 00s
s ST093 . - 19 3.8 44 05 0.05
10 6 ST117 . 16 36 46 58 0s 0.05
7 STI23 34 64 8 93 78 s 05
8 ST128 35 77 79 77 83 s 0s
9 ST134 29 6.1 1n2 9.6 9.8 s 0s
10 ST237 - - 2.5 66 87 | 01
15 Note: original cell number is 5x10°/ml and the number to 10x 10°/ml after 24h incubation. “-” descnbes
all dead cells.
Protocol:
1. Add 1 ml of 5x10%/ml Jurkat cells into 24 well culture plates.
20 2. Prepare 12 kinds of herbal extract solutions and sterilize.

3. Test 5 concentration per sample. 10 mg/ml, 5 mg/ml, 2 mg/ml, 1 mg/ml, 0.5 mg/ml
4. Culture the cells for 24 h in 37C with 5% CO, incubator.

25 In each analysis, 144X96 genes (i.e., 13,824 genes) were analyzed (data not
shown) and about 100 genes showed significant differences in comparison with that of
control (Table 10). Some of the genes were up-regulated and others were down-
regulated. The magnitude of the difference with the control sometimes varied
depending on the relative amount of the herbal composition to which the particular

30 cells were exposed. Numbers under C1 (control treatment) and H or L (herbs)
represent intensities of mRNA expressed after subtraction of background (Table 10).
The gene designation is encoded in Array AD, which can be traced to a specific

GenBank clone. The level of expression was determined by H or L divided by C.
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410%t&' () -G pd$ "14x 410%t& ()-F)K)O T)Y)~)) _?D410l x 410%t& () -x

410%&' ()-x 410%t&' ()-x 410%t& ()-x 410%& ()-x 410%& ()-))) 1)ARR ;2808101 .
X 410%t& ()-x 410%t& ()-x 410%t& ()-G pJ$ "14x 410%& ()-)))))))_?D410l x
4109%1& () - X WOOREE3E) - X 410%+& ()-x 410%#& ()-x 410%&' () - X PCTIUS99/24851
410%t&' ()-)**AFxL*{[; ?D4101 x 410%t& ()-x 410%t& ()-x 410%& ()-G pJ$
"14x 41004& () - L*REX*A*d*j ** 2D4101  x 410%&' ()-x 410%& ()-x 410%K& () - X
41096& ()-x 4109%t& ()-x 410%F& ()-******{[;?2D410l x 410%t& ()-x

410%t&' ()-x 410%t&' ()-G[ pd$ "14x 410%t&' ()-****** + 2D410l x 410%t& () -x

410%#& () - x 410%# thisnfanner, we are able to correlate specific gene expression with the
exposure of a cell to no, low (L) or high (H) amounts of an herbal composition. Many
of the genes identified in this way code for proteins important in known metabolic or
biochemical pathways. Many of these proteins have direct and indirect effects on

5 certain physiological, morphological and psychological parameters. Thus, this method
permits the association of a particular genetic fingerprint of an herbal composition with
its array biological effects. Such associations can be used to profile or characterize an
herbal composition for the purposes of Quality Control and Quality Assurance and
evaluating pharmacological or toxicological properties. The role of primary and

10 secondary herbs in an herbal formula can also be assessed by this approach.
HPLC Analysis
The herbal batches were analyzed by HPLC with a Beckman ODS
Ultrasphere™ column (5 micron particles, 4.6 mm X 25 cm) and detected with a UV
spectrophotometer (Perkin Elmer). The wavelengths for UV detection were monitored
15 at 280 nm and 340 nm. The mobile phase was pumped at 1 ml/min and consisted of
Solvent A: H,0 and Solvent B: 20% MeQOH with the following gradient: 1) the solvent
was 100% solvent A for the first 5 minutes; 2) the solvent composition was changed to
10% solvent A / 90% solvent B for the next 10 minutes; and 3) the solvent was
changed to 10% solvent A / 90% solvent B for the next 40 minutes. This was followed
20 by the addition of 100 % solvent A for § minutes. The HPLC marker is glycyrrhizin.
Algorithm
The data collected form part of the multidimensional analysis used to generate
multivariant normal distribution sets as a means of determining a baseline correlation
between biological activity and standard licorice molecular, chemical (HPLC and Mass

25 Spec), and origin/growth characteristics.
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410%48& ()-X AL0%& ()-x AL10%t& ()- ++++#+) +{[; ?D4101 x 410%H& () -
4109%& ()-x 4109%& ()-G[ pJ$ "14x 410%& ()-)+ +5+; +A+G+{+ ?DA IAPR 2003
41006€ ()-x ANOGLL)-X AL0%E ()-x 4109%E ()-X 410%& ()-X

4109%8& () - { ++ TP ?f,3‘?D410I X 4109%& ()-x 410%t& ()-x 410948 PCFUSPYHES " 14x
410968 () - ++++++,_?D4101  x 410%t& ()-x A109%& ()-x 410%t& ()-x 410%& () - x
4109%& ()-x 410%& ()-,,,P, V,\,{[;?D410l x 41004& ()-x 410%& ()-x =
410%& ()-G[ pJ$ "14x 410%& ()-\.c,i,p,u,{,, ?D410l x 410%t& ()-x

4109%4& ()-x 410%t& ()-x 410%t&' ()-x 410%t&' ()-x 410%& ()-,,,,.,{[;?2D410l
X 410%& ()-x 4109B&Squte x 410%t&' () - &

Evaluation of Radix Scutellarige (Scute)
Scute has been found to be useful in reducing capillary permeability and
inflammation. It can also be used treat enteritis and dysentery, increases the secretion
5 of bile to treat jaundice; to relieve muscle spasms; to treat coughing and to expel

parasites. The properties of the scute batches used in this example are presented in

Table 11.
' 10 Table 11. Batch Properties (Scute)
Property Batch A Batch B Batch C Batch D
Plant Name Scutellariae Scutellariae radix Scutellariae Scutellariae radix
radix radix
Ongin Sanxi Province. U.S., Kin Man Herb | U.S,, Kin Man U.S., Boston
Center Herb Center
Preparation Standard Boiled, 30 min Warm H,0, 30 | Boiled, 2 liours
15 method mun.
Plant part Root - -
Biological {E \

Briefly, one gram of each preparation of scute extract was added with 10 ml of

20 water (1 mg/ml). The mixture was treated as Outlined in Table 11. The supernatant
was collected after centrifugation and filtered through a 0.22 pm filter. Batches of
scute were tested against either HepG2 cells (ATCC cat # HB-8065) or Jurkat T cells
(ATCC cat #TIB-152) or both, One to fifty dilutions were used for each assay. Cells
were cultured for 24 hours as described above.

25 Batches were also evaluated for the ability to inhibit hepatitis B virus as
detected by DNA quantitation (see Dong et al., Proc Natl Acad Sci USA (1991) 88:
8495-8499). Briefly, one gram of preparation was added with 10 ml of water. The

mixture was treated as QOutlined in Table 11. The supernatant was collected after
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pJ$ "14x 410%& ()- (== _2D4101 X 410%:& ()-x 410%:& ()-x 410%:& ()-X
4109%8' ()-x 4109%& ()-x 410%& ()-:- @A-J-P-V-{[;?D410l x 410/4#@ DR ¥2003
4109%t&8' ()-x 4109%& ()-G{ pJ$ "14x 410%t& ()-V-\-b-h-n-s-- ?D410

410%t&' () -x AB@PEORAEH- X 410%H&' () -x 410%t&' ()-x 410%t&' ()-x pcms”m 51
410%4&' () ------- {[;?D4101 x 410%:& ()-x A10%& ()-x 410%& ()-G pIE " 14x
410%4& ()------- . ?D4101 X 410%& ()-x 4109%t& ()-x 410%t& () - X 410%#& ()-x
410%4& ()-x 410%t& ()-...S.X.].{[;?D410l x 4109%& ()-x 410%¢& ()- x

410%:& ()-G[ pd$ "14x 410%& ()-].b.g.k.o.t.. ?D410l  x 410%& ()-x

410%:& () - x 41 Qfifichdion ant A theough #8954 ﬁﬂe?ﬁ 2.15 cells which secrete hepatitis

B virons (kindly provided by Professor G. Ace; see Ace et al. Proc Natl Acad Sci USA
(1987) 84: 1005-1009) were used in this assay. One to fifty dilutions were used for
each assay. The cell growth inhibition assay was performed for 72 hours. All other
5 procedures were performed as described by Dong et al., Proc Natl Acad Sci USA
(1991) 88: 8495-8499.
For B-glucuronidase, different scute extracts were added to triplicate wells of a

96-well plate which contained 0.1mM phenolphthalein glucuronidate, 70 mM Tris-
HCI (pH 6.8) and 0.8 ng of dialyzed pB-glucuronidase (from E.Coli, purchased from

10 Sigma) to a final volume of 80 ul. After 2 hr incubation at 37°C, the reactions were
terminated with 200 pl of stopping solution which contained 0.2 M Glycine and 0.2 M
NaCl (pH 10.4), and the OD was monitored with a kinetic microplate reader at 540 nm.

The results of the assays using the three batches is displayed in Table 12.

15 Table 12. Biological Assay of Four Preparations of Scute*
E. Coli HepG2 Jurkat HBVi DNA
B-Glucureonidase
Scute A 1.5 0.33 0.45 None
Scute B 1.8 ND ND ND
Scute C 03 ND ND ND
20 Scute D ND 0.65 ND 275 |
*Values represent 1, % of Control
1C,, values.

ND, not determined.

5 Evaluati 'S Eff Protein E .
HepG?2 cells (1 x 10%) were seeded in 25 cm? flasks in 3.0 ml of RPMI-1640
medium (see Life Technologies, Inc., Catalogue and Reference Guide, 1998-1999, Cell

Culture section) 24 hr before the extract addition. The cells were treated with or
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410%t&' () - G| pdthotitherball hOGHARE, (WherObO SHMBDBIa0{@! 2 D4 final condebriidis(of-0:0

mg/ml or 4 mg/ml, respectively, and incubated at 37°C for 24 hours. The medium was
removed and the cells were washed twice with cold PBS. The cells were harvested into
1 ml of PBS and centrifuged at 10,000 rpm for 2 minutes, extracted on ice with a
5 buffer containing 50 mM Tris-Cl (pH 7.5), 0.2 mM PMSF and 10% glycerol, followed

by three freeze-thaw cycles. Potassium chloride was added to the cell lysate at a final
concentration of 0.15 M prior to centrifugation. The protein concentration was
determined and the cell extract was electrophoresed according to the method of
Laemmli U.K. (Nature (1970) 227:680-685). Western blots were performed by

10 standard techniques known in the art, see for example Sambrook, ez al (1989). The
antibodies used were directed to the following proteins: Topo I; Stat (20707); Cyclin
B1; MAPK (Ab2) and Nm 23 HI.

Figure 4 demonstrates that scute batches A and B do not differentially affect the

expression of the polypeptides resolved on Western blots.

15 HPLC Analysis

The herbal batches were analyzed by HPLC with a Beckman ODS

Ultrasphere™ column (5 micron particles, 4.6 mm X 25 cm) and detected with a UV
spectrophotometer (Perkin Elmer). The wavelengths for UV detection were monitored
at 280 nm and 340 nm. The mobile phase was pumped at 1 ml/min and consisted of

20 Solvent A: H,O and Solvent B: 20% MeOH with the following gradient: 1) the solvent
was 100% solvent A for the first 5 minutes; 2) the solvent composition was changed to
10% solvent A / 90% solvent B for the next 10 minutes; and 3) the solvent was
changed to 10% solvent A / 90% solvent B for the next 40 minutes. This was followed
by the addition of 100 % solvent A for 5 minutes. The HPLC markers are baicalin and

25 baicalein.

Scute batches in water and acid treated samples were analyzed by HPLC. Water

and acid treated batches were virtually indistinguishable.

Algorithm
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A109%& ()-x 410%t& ()-x 410%#& ()-x 410%#& ()-x 410%& ()-x 410%& ()-11
1) 1/ 151{[ ; ?2DMYQR02434410%¢&' () - x 410%&' ()-x 410%& () -G pJISPCiAiSon4ssi
410%& ()-51; 1AIGLMLR11_?D4101 x 410%t& ()-x 410%t& ()-x A410%t&' () - x
A109%& ()-x 410%t& ()-x 4100%4#& ()-111111{[;?D410l x 410%#& ()-x =
410%&' ()-x 410%t& ()-G[ pd$ "14x 410%& ()-11111112 ?D4101 x 410%t& () -x
4109%&' () -x 410%& ()-x 410%t& ()-x A10%& ()-x 4109%& ()-!2(2)2a2g92n2{[;
?D4101  x 410%t& (Dredathl@ééied fornt part of the multidimensional analysis used to generate

multivariant normal distribution sets as a means of determining a baseline correlation
between biological activity and standard scute chemical (HPLC), and origin/growth
characteristics.
5 C. White Peony Root

Evaluati P e lactif] I fix (P s

Peony is used to suppress and soothe pain. It is also known to soothe ligaments
and purify the blood. The properties of the peony batches used in this example are
presented in Table 13.

10 Table 13. Batch Properties (Peony)
Property Batch A Batch B
Plant Name Paeonie lactiflora pallus Paeonie lactiflora pallus
Origin Anwey Province U.S,, Boston
Preparation method Standard Boiled 2 hours.
- - 15 Plant part Root - Root
Biological and E :

Briefly, one gram of each preparation of scute extract was added with 10 ml of
water (1 mg/ml). The mixture was treated as outlined in Table 13. The supernatant
20 was collected after centrifugation and filtered through a 0.22 um filter. Batches of
peony were tested against either HepG2 cells (ATCC cat # HB-8065) or Jurkat T cell.
(ATCC cat #TIB-152) or both. One to fifty dilutions were used for each assay. Cells
were cultured for 24 hours as described above.
Batches were also evaluated for the ability to inhibit hqpatitis B virus as
25 detected by DNA quantitation (see Dong et al., Proc Natl Acad Sci USA (1991) 88:
8495-8499).
Briefly, one gram of preparation was added with 10 ml of water. The mixture

was treated as outlined in Table 13. The supernatant was collected after centrifugation
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410%t&' ()-x 410%t&' ()-x 410%t& ()-333334{[; ?D4101 x 410%& ()-x

41096& () -x 410%t& ()-G pJI$ "14x 410%t& ()-4444444_CD410l  x 410%#& ()-X
410%t&' () - x 4ndddtered Yhroughl002 2 u) filfer.2.2.15 cells which secrete hepatitis B virons

(kindly provided by Professor G. Ace; see Ace et al. Proc Nat] Acad Sci USA (1987)
84: 1005-1009) were used in this assay. One to fifty dilutions were used for each
assay. The cell growth inhibition assay was performed for 72 hours. All other
5 procedures were performed as described by Dong et al., Proc Natl Acad Sci USA
(1991) 88: 8495-8499.
Different peony extracts were added to triplicate wells of a 96-well plate which

contained 0.1mM phenolphthalein glucuronidate, 70 mM Tris-HCl (pH 6.8) and 0.8
ng of dialyzed beta-glucuronidase (from E.coli, purchased from Sigma) to a final

10 volume of 80 pl. After 2 hr incubation at 37°C, the reactions were terminated with 200
pl of stopping solution which contained 0.2 M Glycine and 0.2 M NaCl (pH 10.4), and
the OD was monitored with a kinetic microplate reader at 540 nm. Results are shown
in Table 14.

Table 14, Biological Assay of Two Preparations of Peony*

15 E. Coli HepG2 Jurkat HBV{
B-Glucuronidase
Peony A 28 >1.5 1.1 None
Peony B >2.5 ND ND ND
*Values represent IC, 1, % of Control
values.
120 ND, not determined.
HPLC Analysis

The herbal batches were analyzed by HPLC with a Beckman ODS Ultrasphere
column (5 micron particles, 4.6 mm X 25 cm) and detected with a UV
25 spectrophotometer (Perkin Elmer). The wavelengths for UV detection were monitored |
at 280 nm and 340 nm. The mobile phase was pumped at 1 m}l/min and consisted of
Solvent A: H,0 and Solvent B: 20% MeOH with the following gradient: 1) the solvent

was 100% solvent A for the first 5 minutes; 2) the solvent composition was changed to
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A10%& () - 55 Sggfé‘ _&Tﬁ f\(ﬁ]&) ﬁ; §bl@nt B féllt?lgdﬁgﬁt lb m%utgéj, and]ﬁ%he solvent was
changed to 10% solvent A / 90% solvent B for the next 40 minutes. This was followed
by the addition of 100 % solvent A for 5 minutes. HPLC marker is paeoniflorin.

Peony batches were analyzed by HPLC as shown in Figure 5.
5 Algorithm
The data collected form part of the multidimensional analysis used to generate
multivariant normal distribution sets as a means of determining a baseline correlation

between biological activity and standard peony chemical (HPLC), and origin/growth

characteristics.

D. Date

Evaluai ¢ Ziziohi F (Date)

Date has been used for diuretic properties and strengthening effects. The
properties of the date batches used in this example are presented in Table 15.

15 Table 15. Batch Properties (Date)

Property Batch A Batch B Batch C

Plant Name Zizipht Fructus Zizipht Fructus Ziziph Fructus

Origin Hebei Province. | U.S., Kin Man Herb U.S., Kin Man Herb
Center Center

Preparation method | Standard Boiled, 30 min Warm H,0, 30 min.

20 Plant part Fruit - -

Biological and E \
Briefly, one gram of each batch of scute extract was added with 10 ml of water
(1 mg/ml). The mixture was treated as outlined in Table 15. The supernatant was
25 collected after centrifugation and filtered through a 0.22 pum filter. Batches of date
were tested against either HepG2 cells (ATCC cat # HB-8065) or Jurkat T cells
(ATCC cat #TIB-152) or both. One to fifty dilutions were used for each assay. Cells
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spectrophotometer (Perkin Elmer). The wavelengths for UV detection were monitored
5 at 280 nm and 340 nm. The mobile phase was pumped at 1 ml/min and consist of
Solvent A: H,0 and Solvent B: 20% MeOH with the following gradient: 1) the solvent
was 100% solvent A for the first 5 minutes; 2) the solvent composition was changed to
10% solvent A / 90% solvent B for the next 10 minutes; and 3) the solvent was
changed to 10% solvent A / 90% solvent B for the next 40 minutes. This was followed
10 by the addition of 100 % solvent A for 5 minutes. HPLC markers for date are |
chelidonic acid and cAMP.
Date batches samples were analyzed by HPLC as shown in Figure 6.
Algorithm
The data collected form part of the multidimensional analysis used to generate
15 multivariant normal distribution sets as a means of determining a baseline correlation

between biological activity and standard peony chemical (HPLC), and origin/growth

characteristics.

The foregoing detailed description has been given for clearness of
20 understanding only and no unnecessary limitations should be understood therefrom as
modifications will be obvious to those skilled in the art.

While the invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further modifications
and this application is intended to cover any variations, uses, or adaptations of the

25 invention following, in general, the principles of the invention and including such
departures from the present disclosure as come within known or customary practice
within the art to which the invention pertains and as may be applied to the essential

features hereinbefore set forth and as follows in the scope of the appended claims.
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