PROTOPANAXADIOL-TYPE GINSENOSIDE COMPOSITIONS AND USES THEREOF 1. RELATED
APPLICATIONS [0001]This application claims the benefit of U.S. Provisional Application No. '
61/023,310, filed January 24, 2008. 2. TECHNICAL FIELD [0002]Provided herein are ginsenoside
compositions and methods useful in reducing acetaldehyde concentrations, preventing or ameliorating
a symptom of elevated acetaldehyde concentration, and reducing the risk of diseases or disorders
caused by CMTWMWME@MEW&@MPWWKM%M@

environmental source or from an aldehyde prIdBEIEM vivo from ingestion of an alcohol. 3.
BACKGROUND OF THE INVENTION [0003]Mdehydes are chemically reactive substances having

toxic effects in people and anlmals Aldehydes are catalyzed into less reactive carboxylic acids via

aldehyde,dehydy e excreted from the body as such or as conjugates
(Llndahle% 92, 27, 283-335). Multiple forms of ALDH exist including, for
instance {5 Wa%&f’.@l—?féjr mw 4ppiicalioR ze a wide spectrum of

aldehydes{ Y¥oshitla of fakd RutaBioctmog. 1998, 251, 549-557; Vasiliou et al., Pharmacogenetics 1998;
9, 421-434). [0004]0Owing to its high affinity (K. <5 pM) for acetaldehyde, ALDHZ2 is prominent among
the dehydrogenases for the removal of acetaldehyde, which is, for example, the major aldehyde
product of ethyl alcohol catabollsm in people (Klyosov, Biochemistry 1996, 35, 4457-4467; Kurys et al.,
J. Biol. Chrem. 158 SHNA A KR *34 . Acetaldehyde is linked to acute symptoms such as flushing,
tachycarm%hortnesmfmmﬂn%wammgm hetlbaishesafal dretbdscinglong-term
effects li e t se

2 dprieRr Rkl ARRSCER 0L AR MRS IORRHNS, Bﬁﬁ%%?&%%eﬁ{ allYE] c%ng o 871876,

Altheirner's disease, hypertensmn and myocardlal infarction (see Visapittl et

YokoyanfQRAeaFElpR and yeducing fherisk o5 disapsss ?ﬂ@%ﬁféﬂ%’&vﬁabéfmn@ﬂmih@enet 2003,
48,404-A0Qc Ayt rﬁfﬁéﬁﬁﬁﬁﬁ: diesl thein: B%Mﬁéﬂﬂ&e&‘fé&{@%ﬁh{&hﬁ%&{ﬁ{{@&@él@ﬂ&@ herein)

having redu dha&tlw cetald deincaeg exh it.alcohol-related sensitivity, e.g., facial
flushing, ta fac yC di nking por %I?ﬂ thyl alcohol that would not

3. BACKGROUND OF THE INVENTION

[0003] Aldehydes are chemically reactive substances having toxic effects in psople

and animals. Aldehydes are cata;y;ed into less'reactive carboxylic acids via aldehyde
dehydrogenase (ALDH), which are excreted from the body as such or as conjugates (Lindahl,
Crit. Rev. Biochem. Mol. Biol. 1992, 27, 283-335), Multiple forms of ALDH exist including,
for instance; cytosolic ALDHIAL and mitochondrial ALDHIB] and ALDH?2, that catalyze
wide spectrum of aldehydes (Yoshida et al., Eur. J. Biochem. 1998, 251, 549-357; Vasilion
et al., Pharmacogenefics 1998, 9, 421-434),

[0G04] Owing to its high affinity (K < 5 pM) for acetaldebyde, ALDH? is prominent
among the dehydrogenases for the removal of aéetaldehyd‘e, which is, for example, the major
aldehyde product of ethyl alcohol catabolism in people (Klyosov, Biachemistry 1996, 335,
4457-4467; Kurys et al., J. Biol. Chem. 1989, 264 4715~4721). Acetaldehyde is linked to
‘acute symptoms such as flushing, tachycardia, shortness of breath, dizziness, nauses,
vomiting and headache as well as to long-term effects like increased risk of cancers of the
upper digestive tract, breast cancer, liver disease, Alzheimer’s disease, hypertension and
myocardial infarction (see Visapii et al., Gut 2004, 53; 871-876; Yokoyama etal., Jpn. J.
Clin. Oncol 2003, 33¢3), 111-121; Chsawa et al., J. Hum. Genet. 2003, 48, 404-409; and
references cited therein). People with a variant ALDH?2 (tsrmed ALDH2*2 herein) having
reduced activity on acetaldehyde catalysis exhibit alcoho)-related sensitivity, e.g., facial
flushing, tachycardia, stc., when drinking small portions of ethyl alcohol that would not



normally elicit such reactions in carriers of the more prevalent ALDH2 isoform (Goedde et al., Than.
Genet. 1992, 86, 344346; Xiao et al., J. Clin. Invest. 1993, 96, 2180-2186). [0005]Exposure of the
human population, particularly those in certain occupations, to acetaldehyde can be significant. For
example aceEﬁlld hyde is found in.tobacco smoke and in ayto ﬂﬂ# nd ieseg x@sé Itis also
used or%ogen aé?é tﬁﬁ“%ﬁée Pﬁgﬁﬁ%}:ﬁfﬁg%"ﬁ Ror éexg'ﬁﬁgl I:ﬁg)#’l %g]tlc avo:r?ﬁg% 0 Cg?gc %% foods,
fumigant,, dfudn doeneail Whio 86 irdr 4Cofbustidn &f Roodrsomdiasti2aBdk2teape hard and soft

polyuretzﬁf@ oams I . :paxide:, .and Peroxides.
IARC M nogrjaphs oﬁéfg %@ﬁ%ﬁ%%ﬂ%&éﬁ?ﬁ%{%}%&?& g%g@l%%glr%a;n\?&s.’é%. Lyon,
France: aees#iiehisfaraderfigiosmt shar eharparrssridebydsys f400d d)cohapresitionts andlimethods
useful for,assistingniariaiainineion RldRBYREIBYRlSinMMaR Y heAtdyaniageos for avoiding the

undesirable and harmful effects of aldehydes, such as acetaldehyde. [0007£inse’ng extracts are

reporte SRRV TEhaHn Asyernes 5 Rracamse dante eriganE g dedn AinasRAPEEERohol from blood,
modulatipgritetien dehyeipgenasrstag Albimadiviies iepalnlseans Bainofasuiditernative

Medicine Reyi 004 , 259- 274 | ee et gl., Clipical Experimental Pharmacology &

Physioloﬁ?f\é)gg%&,%ﬁgﬁg? %’b%t‘%f;?%&%a 5 eﬁf%ﬁ’ﬂ’%%&ﬁf%@%-%ﬁm%%r, the active

principalkheENmudifterenCairisegmuip| BintksptClesdas nclite s wid B lephs dfraidas, polysaccharides,

flavonoids, and volatile oils. Fog instance, ever forty different ginseng saponinc, termed ginsenosides,
LR R o RERRS RS O R

have been’ are c nfmva’rlous es including the protopanaxadiol (PH)),
protopar{@éliol (PP TGempbsismsenitraeitotpesisde; esgsipgurenalnt@hmgidPhaidenBddl. 2004, 52,
995-998,30d il B Aol B e AR JiN 20 s BR(EL eridsratk MEMROMEL UBsaRgextracts vary

considerably in their compositiorrof active principals depending on various parameters such as age or
type of rélﬁi@” deramabestpatiiisigthod applied (see, e.g., U.S. Patent No. 4,157,894). 4. SUMMARY

[0g08] In @oegxam 8%@}5@@3&@@3}@95{%@@@%@ pistrationdary swkiect, for example,
a human, are provided, The ginsenos ompositjons can, for example, comprise one or more
protoparf? %’i’%}b@ E%%Bg%%)%géf’ﬁ’sg ot ﬂﬁéa%ﬁ%;?%?l YARECHEEE #93, Rh2, Rsl,
Rs2, RI, RUDHXativities, fiarth 4000844 by Sirimsfittanpre: Mekeis Rrovdedingvaenastde

composifjop suitable fonadmjinisiration.to a subiect consisti f a.npn-gj ide frgction and a
ginsenos’tilzlle1 ?F%‘éﬁgﬁ"v%lg f%% ?ﬁ‘é%ﬁ%’ﬁ%’z}ﬁ@r’m |oﬁo§’d%)s%t@8’f¥ ﬁ&%@%@%@%% [0009]In
certain elemsprs Aibregtdtiesfisaidd E8RTpd8iEandEuiBh|dlowentini tistrativn pocipalnahitbomprise at

east 10 a6 AL AT 04 LB SISAA L2l BRSO AklgBS! 30 %6(ww), ot

least 50 %(w/w), at least 75 ¢ (%vi\yl/w), at least 85 %(w/w), at Ieast.90’0 o(w/w) or at least 95 Va(w/w) of
one or mGTEOBFBES 5aR AR5 Do PiEnrtier IPritifirest ginsree serepnsdpaakadiol type of |
ginsenositisiagidsstasids:fiidiiteRhBicRercRiksRE Rid Raslaydds adngagmembodiments, the

protopanaré%lgi i |, Rb2, Re and Rd. [00101ln certain examples,

ol type qf gipsenoside is select om }
the ginsepnos@%n%%r%lﬁ%g?#g%’ 5?1%%%%&%@% y F%%?%%Feaﬁ%%ﬁr% fidrg¥ BYirtsenoside.
In some ke ptéariidiaAosioRIconap asilidin conkistaars sBintratlyFl y R SSiBR Bl Rb2, Re
and/or R935). Moreover, ginseng

extracts vary considerably in their composition‘of active principals depending on various

parameters such as age or type of root used and extraction method applied (see, e.g,, U.S.
Patent No. 4,157,894). |

4.  SUMMARY
[0008] In one example, ginsenoside compositions suitable for administration o a
subject, for example, & human, are provided. The ginsenoside compositidns can, for
example, comprise one or more protopénaxadioi type of ginsenoside, such as ginsenoside
Rbl, Rb2, Rb3, Re, Rd, Rg3, Rh2, Rs1, Re2, R1, R4, F2 and so forth,
[06084] Thus in a first aspect, there is provided 2 ginsenoside compos;ition. suitable for administration
to a subject consisting of a non-ginsenoside fraction and a ginsenoside fraction, wherein the‘.
ginsenoside fraction consists of Rbi, BRb2, Re and Rd.
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10011]Iin some examples the ginsenoside composition is a nutraceutical composition. [0012]In other
examples the ginsenoside composition is a pharmaceutical composition. [0013]In yet other examples
the ginsenos de composition provided herein further comprises glutamine or silymarin. [0014]In
another example, provided herein are articles of manufacture comprising packaging material and a
ginsenoSide ‘composition as described herein. [0015]In one example, methods are provided herein,
for examgeo$pr incressingHbeeptalytie satenotidd b iairaueaaddabyde concentration in vivo, or as
another examp| [ preventing, alleviating or ameliorating a.symptom of elevated aldehyde
concentraﬁ%ﬁ%l%%ﬁgﬁ%g?é é’ﬁfgg‘ an, ?grsﬁft@négﬁ%‘g)aggﬁ%ew&%&)fé ¥Stertain examples,
methods 2fe¥puliticn keasidé¥duiivg, thidazstel O hbaein gt deestad 0 Slaralevy; inbantrasiosrwna) subject
comprisi Y RGNt qag@ Gk 4 R nt.of a winsenoside compasition
effectivent% ?ﬁ%%]elgaysztﬁwggr}é%é of redgué%g&ﬁc%e%a%%%rﬁ&%geg c{)&uggﬁtroafﬁ@ﬁ n ﬁ%%r%%?e%?%%‘éf to the rate
of reducirigpthel seeeaisshybesticenrraliorhinmepubjedichithecdbeticeidf the ginsatoside
compositigastA0dddiRnenan rRxemwelea:, Rethads arePsPYdedsinr e vaRfiagoamgliorating a
symptom of elevated, acetaldehyde concentration in a subject comprising administering to a subject in
need ther%%’?‘?a?‘?’é?ﬁ?g]ﬂ?{_ {BILL BRI R SHFHE B RbLikd3e é’&?@%’fd@r ameliorate a symptom of
elevated amatpldehyse.cencentmtianin dhe.ssiisebrdsynpiamiat @453{1@5%? geetaldehyde can, for
example, l%%g Pnh gior!% ical s&mﬁtom pcluding acute symptoms such_as, for example, flushing,
elevated heart rate, f a%??gﬁ)éans? B SRS AL ST AT FMBLS, hegser¥d omiting, diarrhea, upset
stomac' 1gorapasiaopreopsitisesseotaliy ol ginesnpsidaRb by REd) Be astiocRded with alcohol consumption.

[0018]In %ﬁpﬁ examﬂ%§m@8$£19ﬁ§s%§ rg?ﬁé%\ﬂ%ds‘?c% fgr r%g%%irpg z?xllmi:llﬁ%!;igu%%g or risk in a subject for a
disease or disorder caused by exposure to acetaﬁdrgﬁy e comprising srirninistering to a subject in need
thereof aifRSSIHCBf a ginsenoside composition effective to increase catabolism of acetaldehyde in

the subjegigitiereby raducing AdikeiNood o 5isk JnL{0r8; g‘iﬁgﬁﬁﬁ% dis %ggr caused by exposure to
eny

acetaldehyde in the subject. For example, exposure to aceta e can be a result of consuming
ethyl alco SPPRE Myther example, exposure to acetaldehyde can be a result of exposure to

acetaldeHgtis3in the ényitanirentopiside ghifiesabieshd9040)0QRE IRYaMBIgprovided herein are
uses of acgiﬂ%gg&sgq%ﬁp&séﬂ provided herein for increasing the catalytic rate of ALDH to
reduce aldehyde concentration Ih vivo, or as another example, for preventing, alleviating or
amelioratifigl4d symptémrothstevatete atdeidrddaencentrationdinive2{061 9ajMiSedn a second aspect,

there is praideshihaause.0lie ginsanadt ds-AemResionas disgigseg herein in the manufacture of a

medicament for treating ethyl alcohol intolerance in a subject. [0020]In certain examples, provided
herein aré®8&3s of a Mﬁ@g}%, methods are provided herein, for example, for increasing the

catalytic rate of ALDH to reduce aldehyde concentration in vive, ot as another example, for
preventing, alleviating or ameliorating a symptom of elevated aldehyde concentration in vive.
The aldehyde can, for instance, be acetaidéhyde. '

6016} In certain examples, methods are provided for increasing the rate of

reducing acetaldehyde concentration in a subject comprising administering to a subject in
need thereof an amount of a ginsenoside composition effectiveto increase the rate of
reducing acetaldehyde concentration in the subject relative to the rate of reducing the
acetaldehyde concentration in the subject in the absence of the ginsenoside composition.
16017] In certain exampies, methods are provided for preventing or ameliorating

a symptom of elevated acetaldehyde concentration in a subject comprising administering to
subject in need thereof an amount of a ginsenoside composition effective to prevent or
ameliorate a symptom of elevated acetaldehyde concentration in the subject. A symptom of
elevated acetaldehyde can, for example, be 2 physiological symptom including acute
symptoms such s, for exampie, flushing, elevated heart rate, palpitations, hypotension,



composition as provided herein, for example, cornprising at least 10 %(w/w) of one or more of a
protopanaxadiol type ginsmioside for the preparation of medicament for a) increasing the rate of
reducing acetaldehyde concentration in a subject; b) preventing or ameliorating a symptom of elevated

acetaldelyse:dinteetsobimdache, Sobjiig,aia)iedurisy stoiskah, atmibjectdafiradisease or disorder

caused S _[0021]Figure 1 provides a
compan%%% E%QJS%QE:B ofggg% %%%%%%%%%%%50@%%2 Re, Rbl, Rd, Rgl and Rebn
alcohol %Wdrogeﬁ%@@?ﬂ%&&ﬁﬁﬁﬂ%ﬁﬁﬂ%@%ﬁww firgloed Aierde of ginsenoSide ("0
ug/mL");{Q0RRIEIpE, 2L AP 8RN DRRSP By L LPSsaNcaasaliRghat RigippRpaxadiol type of

ginsenosides Ro2, Rbl, Rd and Re ('diols") versus protgpaitaxatriol type of gincenosicies Re and Rgl

("triols' )WWSG@W% peerhR AR RN of ADRPERENY SRR iber AiEcEMEinsenoside
(0 po/mi'higeasligbunsd m@mmmmm@ﬁsm&m@meﬁg@mmmmsenosndes
R12., Rbl, Rd, R Re on H de de.hYdro S &SDH ") activity relative to ALDH activity
in the a g’éﬁgés%afamg e} Fﬁé:a(“ﬁeg Es’ﬁ‘w[%ﬁiﬁ}—a?&%@%b? RIS o FYTETPES the average
effect ofepgeinpancamdidehyde ﬁ@nmmmfszﬂaﬂxd&ty B laicoRe. (Aisdﬁo);h&r@a%@etopanaxatnol
type of gir.senos 09/0 4177PCTIUS2009/ 0043 trlols at 5, 50 or 500
pg/mL c%hx Bﬁ.%’i—lggc ﬂrﬁé/%%%ve Aﬁﬁﬁugcﬁil Nihea set;r?cdeﬁsf‘l%{1 §iftseTo ﬁ&g"(‘%?%ﬁ/mt‘).
[0025]Figetseds girdeisindebart rates of subject 1 (Figure 5A) and subject 2 (Figure 58) over time after
drinking | alcohgl under conditio m been consumed (solid
Sﬁ‘éﬁ*f "R\ pdergendiionshele Ao glosen e Rasllian.has

squares) or after consumlnga NSenosi ecomposmon circles). 6. TERMINOLOGY [0026)Generally,

the nomﬁ%ﬂé&ﬁb%@@é%&@%ﬁﬁ%%%t@? Bl éa Tednre dideladsheantstyattoohemistry, and
pharmacalagy:deasbibecRAR, 3te Shasntve! ANaQnn:a o samreakempiasetintan ad.dnless

deflnedrﬁg%?\,/wse all technical and scientific terms used herein generally have the same meaning as
commo 6 SBERRPBR L S dinary skill in the art to which this disclosure belongs. In the event

that therima pluraliiy of definiigns fasalpramused hesein dhassinthissestion prevailJnjess stated
otherwrs{e lOOZ?éThe te{r%lf abaut" as used herein refers to a value that is no more than 10% above or
eing moditied by T

below the ValUe be LSHBFRS. PIFRRRRTIE, HrehatmtoLBERTe 306 SHRdShs a range from

4.5% to 18080k, 100283Fvntersmpbuljssideeiersiiaranimaldagickmsidaammals, including, but not limited

to, PrimaiSiaSstior W RANKMBRKE)for (iR SNeSRLAAR %S::h.é%??@ 4995 %%ﬁé‘j%&%%gs deer,
man

bear., rat mlce and thg like. In preferred embpodiments, the subject is a The terms

"treat," FROPRBR SRR SRR et O Wﬁ% ent for &) increasing the

rate of reducing acetaldehyds concentration in & sub_}cct; b) preventing or ameliorating a -

symptom of elevated acetaldehyde concentration in 2 subject; or ¢) reducing 2 risk in a
subject for & disease or disorder caused by intake of ethyl alcohol.

5.  DESCRIPTION OF FIGURES

{6621} Figure ] provides a comparison of the effects of 5, 50 or 500 ng/mb of
ginsenosides sz Re, Rbl, Rd Rgl and R’ on alcohol dehydrogenase (“ADH™) aciivity
relative to ADH activity in the ahsen..e of gmsenosrde (%0 pg/mi™),

[oB22] Figure 2 prowdes & comparison of the average effect of protepanaxadiei type
of ginsenosides Rb2, Rb1, Rd and Re-(“diols™) versus protopansxatricl type of ginsenosides
Re and Rg! (“triols™) at 5, 50 or 500 pg/mL on ADH acﬁwiy relative to ADH activity in the
absence of ginsenoside (0 ug/mlL™), -

[0623] Figare 3 provides & comparison of the effects of 5, 50-or 500 pg/ﬁ;L of
ginsenosides Rb2, Re, Rbl, Rd, Rgl and Re on aldehyde dehydrogenase (“ALDH’“} activity
relattve to ALDH activity in the Eib'sm‘ccl of ginsenoside (“0 pg/mL™),

fot24)] Figure 4 providué 2 eompaxison of the average sffect of protopanaxadiol type
of ginsenosides Rb2, Rbl, Rd and Re (“diok™) versus protopanaxatriol type of ginsenosidss
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of alleviating or abrogating a disorder, and/or its attendant symptoms. 10030]The terms "prevent,”
"preventing” or "prevention,” in certain embodiments, refer to a method of barring a subject from
acquiring a disorder and/or its attendant symptoms. In certain embodiments, the terms "prevent,”
"preventing,“vas Jpsepention,” refer to a method of reducing the likelihood geyigk:0ésmessject acquiring
a disorder and/or its attendant symptoms. [0031]As used herein, the term "pharmaceutically

acceptablg. mMa3ns NRAVethDY, 3008 YR AR ANI DN okl Fel-ave SIAESRIVISHY or listed in

the U.S. Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more
particularfERTERE 2ipKaRTide S ikl aceptable carrier,” and "pharmaceutically acceptable

excipient[#e#s] to a phEigareSusioaijenheapiakiooimidtal 1 (PignesisaNard viedjedke2 such as a liquid or
solid filler diluent.excipient, sqlvent, Qr en lating material..In one embodiment, each component
s pham B S S S Bl e B R B SR e
2009/094ammpusitinndre boroonusmeddreliferquarsshqsladien cerauneiaisio ginskrtisidsand suitable for use in
contact Widhihss iRt @insigygan of humans and animals without excessive toxicity, irritation, allergic
response, immunogenicity, or other problems or complications, commensurate with a reasonable
benefit/risk ratioyaee Sy REEington: The Science and Practice of Pharmacy, 21st Edition;
Lippincott Williams=& ks -Ptiladelphia, PA, 2005; Handbook of Pharmaceutical Excipients, 5th
Edition;: ROMPEt al., EFESFH Pﬁﬁﬁﬂﬁ’f&&lﬁ&‘ﬁew&gé’e&ﬁﬁ‘ﬁi@ﬂ?ﬁ@?@éﬁ%ﬁfﬁ?ﬁ%ﬁﬁdﬁl Association:
2005; ananeidiniathbeitemt siyabioahemital, AnldlheesiadstbiydidesceiBehbardnAsh thsks. weldiuerviublishing
Company; X rmaceutical Prefor, ion and Formulation,.Gibson Ed., CRC Press LLC: Boca
Raton. P D B e R SR oot
dietary supmhsmsdibereisensamiichavetheswnd senipaasmenmeidsl welersosdibiisrmef physiologically
acceptablg£amppasitian sans 59 @ik divilbRHAdeRnad hahwbaie hansseesidadergxample,

ginsenosidg: %b ..Rb2. Rc and/or Rd) in,a "composition" also occurs in a natural source, the term

"composifibfie OB S5 A e Rereirs taoss it dreticsrmprhHnlsss aivdintkendss- embodiments,
encompaf#amhysicallyhenaheficadly asadéicteiprefeassaovisiun thithenoatioielthavioes such as an

extract of ral. sosrce. 1 1The,term, "effective amount” ed hergin refgrs,to the amount
of ginsenga g %{)%n%}ifﬁgk? t uagt)%sé%ﬁf??&(gﬁteg)b gr{éaﬁ%%na%ﬁ?gﬁ@%:{%%%e |cig$%¥$e§3%swhen contacted
for examEaes giaserefipaed®nard§¥nase enzyme, or, as another example, when administered to a
subject. Iypggstain embpgimentsdnge @firRgtivamaHAL DER ANSERRNLSAATRASHRNS:, €9, the
amount to,increase therate that acetaldehyde concentration is reduced in a subject compared to the
rate that ACSHS t@h%ﬁ’%@ﬁé@ﬁngﬂfﬁm)r AP ThEE PP B (RO TSR sEPB RS B Bsition. In
some empigsjeentbesherdaiimdty andriteUiit.idnaugfeoihe amboditienpiakesiseanalimigiena symptom of
elevated mdehyd ration in biect. QI to reduge the likelihood @r risk in a subject for a
disease or disorder c;%u%%ggéﬁgailg%)a He‘f%%%e{n ﬁéséfea% 4P he err%rqigyrnglp gr%'aa?ﬁgg herein is
interchangEaineiying osigbrosprBecdisorder asdipniss fiendpnisisaptanters to a physical condition which

Pt s iy e G 04 R (599
ird edition) detec e subject suffering from a patticular disease or disorder or detectable by
apersonrg{%érotﬁérrl\e%%%gs?}étl)ﬁ%%?%iﬁw SR %{H%f@m%%ﬁ‘% EATBEEE  The terms
"comprorsysepicaite ﬂ;rdertéﬁhydtbgﬁmag,ﬁhw toomipeveaed ArBitingf ot fterdention/Negerthat a
subject NgsAReHdd @%%%etﬁ@qfk@é &ﬁ%ﬁ?ﬁ&%@%j@%ﬁ%ﬁﬁﬁsgﬁgg&%@oﬁ commonly

found in the human population. The - 6 - enzymatic acti can be rmined by, e.g., the
aldehyde® PRIy BRSE  ctivity may ES erscratcl inXiad et al., ant Invest, 1995, 96, 2180-2186, As

used her¢#o3a] subject \dhca0tRIR HeashAldpY AR AIMABORARABRLRY HRMBIMISRG ALRIM." may,

for example Q&%'“dae tplgse 10 frf a homoz¥Fgous or heterc?%g‘éoi;s carrier of the variant ALDI-U allele
of the ALTFID SN SERESY, 105 A eeral GE A V8T SRYSHmEN o ndge $13. PRSPy etah, J. Olin
Invest, 19theogenetgly: paEnized EatmAetpEMEROREAT IO, Iddd BT Paxticularly in

humans. “Pharmaceutically acceptable carrier,” and “pharmaceutically acceptable excipient”

® refertoa pharmaceutically-acceptable material, composition, or vehicle, such as a liquid or

solid filler, diluent, excipient, solvent, or encapsulating material. In one embodiment, each

component is “pharmaceutically acceptable” in the sense of being compatible with the other
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[0036)in one aspect, provided herein are compositions comprising one or more protopanaxadiol .01=
of gin=noside, for crumple, ginsenoside Rbl, Rb2, Rb3, Rc, Rd., R.g3 Rh2, Rsl, Rs2, RI, R4, F2 and so
~forth, suitable for administration to a subject. ha some embodiment, the composition provided consist
essentially ofya psesgparryocadiol type of ginsenosicit. In certain embodimpotsrshmeanposition
provided consists essentially of gins:amide Rbl, Rb2, Rc andior Rd, [0637]Witiumt intending to be
berinti by; anyRasticstardhene G misatiantdishe isvadd e o inranaxesiol iPesalginsenosicies,
but generally not. for =mit., protopanaratriol giasenosicies, increase the activity of aldehyde
ciehydroarrisef hRrns andsanireals Wit FesTEiYRI 8 B BTHRIBD: AN SRR heory or limitation,
the ciasefipfiGtogesiinsbiostheprvisiether evinplizhiziiny echimincrasesite x atastimableldehyde levels
would be,otherwise reduced in vivg, [Q038lIn.certain emboglj LoV iR jnsenoside
com posit?c)eﬁlg%g%%sa :iae%%f%éeeéfhﬁﬁé rgflizgﬁgg a %emgﬁ%g n%?ﬂ}épaaeﬁgé;g? %g%\%%\’? lgt? Eda%tg%s %(wiw),

at least 2Dippinget) Vatlliams &5Mikin PhitadeipkisoPou(2005; Hordbaos@Sbharmycartisat 75 %(wiw), at
least BS Yaluy/ly at9aAskAtn) RUWWLAN 2EIRASHR: PANMSA 0L QNPREsTENE MECiRRRARaNadiol win of

gime:Reside. In certain embodiment, the one or more protopanaxadiol type of gina icie are
selected fBAmReeHiicH dswsietiay Amandddmmeasnt %@ﬁ“me%??h%ddl, AESRITS B8 Rs2. In
some emhagiilinePish Hils. p0ewrPabHshintcDsapanio RO0N; dtiginaecasic Arefsaledieidiran Rid, Rb2,

Re and PA. [0039]In e | ts pgasitions, are royi where the ratio of
protopan%éj@%)%?yﬁé%)%Fﬁ:@b%%%g%%sﬁoﬁ%@drga%gﬁa%%e (’?%?ﬁﬁ enosides is from about 100:0 to
25:27 or fffi3zhbout 7523 5seddiserin Sh6GM cemansigmbddimeantd o intladeifor pammdecompositions
provided iag 1atig, Of RO ANAKAKANMD G AR RARS IR IR RIGIGRARBK ARl %A about 90:10,

about 80:20 of about 60:40. [0040]in certain embodiments, the ginsenoside cornposition consists of a

non- ginsehtsinirgicaliy drcspableinamasitions #ad 60 A0 hn iaillive Brdesstaddba ¥t acomprises at
least 10, ¢inselthsife, (36 HAmpepEiRbetobidy R b, RbEoTopanixaiid) iype aimyposizioadisies for instance,
one or more of Rbl, Rb2,.Re and Rd. In ¢ertain embadjments,.the ginsenoside fracti sists of a
protopan SCaaion tayﬁ%lg?lgsiﬂ%rgﬁbts% éej or fr?g?gﬂ%g]?%néog P %%ﬁgcg?%b%%?ééoﬁ%?gﬁﬁghe
non-ginsenogideehtabtibranain dortarampidimsitsdenosmmmshapbysicstiyeensheaifalysnadifigdeuticals,
foodstuffs,\itapaiass RIREE helisian SHRBlCRBRLS AdkaadatnihiiEAuRRELhat such components

do not include a ginsenoside. [0041]The chemical structures of ginsenosides, including
protopand%#bI type oF B et oefrcti g Asnoyag iAsRsRIeRInRBeR B the @AYPRY. are known to those
of skill in gissenbdReompositioeinat. ischffivichapicdiol a2¥itable (@) beddidiabefotvhér he Principal
Active Chemicals in Panax species; in Ginseng; The Genus Panax (Court, ed,, Ha Academic

3 hFanaenedes iy £ Lok

j d,
Publisher%? rﬁtg' er%lra%,anf‘ € eafﬁglr and )".%%%863%%&‘%?61 ﬁé“’g‘tﬁ?éé“ﬁos (lji\g’s can be obtained

by any medngdikmdiioia shbjent inctatiaig p@%ﬁmqﬂéh@i?qﬁmﬁﬁ&amwgmpﬁiﬁesou rces, for
example, QinseRgdAgLding thaRm AiRsR U deNR MO tHORAN LRSI BN gguefolius

(American ginseng), and cultured plant sources including, ginseng cultures (see, e.d., Ginseng: The
Genus PAFAUFEhINE BRICHSAMRSEFA Ky G Tte b RerBICe i FaRpS Aot N e $2000) and
citations eibechteeriin: Yitisesisidlc Biagiwsienl hgineenbgdnisims| 1ROORErdckiva imali)” iginsenosides
including ginsgnoside Rpl, Rb2. Re and.Rd are also. commercially available from vendqrs such as
Chromatin e ies Remsenll SERIRE e SERGA RAEeRA ARG A Repals T °o
Sigma-Alifricsulgect. ounis, iluso the Liskihiod sk inxarubikct foo aatisaess fyrdiiordeningstdsahosides
Rbl, Rb2 ,Ge-agiricRedically comprise aqueous or organic extraction of one or more suitable
Panca: species, evaporating the extracted solution tq dryness, followed by column chromatography,
thin-Iayer{gﬂ;’ﬁlnatograﬁ&%ﬁ’d/&‘ﬂiﬁ‘i’f‘be?‘?dﬁ?%ﬂﬁ’@%‘ﬁ?dﬂ’i%’fémyl?o‘ﬂ&aﬁ‘ga pUNFESncenoside
ft/lotion. Eecledmesdosinsorasifen and piyitehtoniniqwarti ek iaiitatasa saniwidoithessioied artisan,
and may he adapted for the preparation of.each of or a mixtur more.of Rbl, Rb2, Re, or Rd,
fom techisai e Gy o g DRI S B M T 88 HRRERA, 0. 6 156,701,

U.S. Patetivgtnbl: b33lg3mbiges syifanng omp pertiedar djsease arcdisoudern deismblabna).S. Patent
No. 5’53(}3&8&1 8k MhNINEBuBject without verbal information from said subject.

{0635] The terms “compromised aldehyde dehydrogenase,” or “compromised
ALDH2,” are intended to mean that a subject has an ALDH?2 enzyme that exhibits less

activity than the ALDH?2 enzyme most commonly found in the human population. The

-6~

DC0045278.028



incorporated herein by reference. Isolation and purification procedures for Rbl, Rb2, Rc and Rd are
also described in, for example, Shibata et aL, Economic and Medicinal Plant Research, World
Scientific, Philadelphia, pp. 217-284, 1985; U.S. Patent No. 7,235,267; Kawashima et al., J. Med.
Pharmacol. Soc. Wakan-Yaku 1986, 3, 235-236; and Oura at al., Journal of Biochemisuy (Tokyo)
1975, 77(5), 1057-65. [00431In various embodirnents, dependlng on the |ntended use and without
limitatiorsnarontip asiiiin it earHer sipreminsd Y ta-iohn BRenitis dnhpimgtmarent or
nutraceulical & orgxamile-in ceraip-ampodimentsya.die RS uaPINBERt ok ngwtwa‘ 's provided

comprising or conS|st|ng essentially of a protopanaxadlol type of glnsen05|de n certain embodiments,

the dietaRy=tnp B BHisH With Remeomisrd siprds S e BperarrE sat fvrmprorded ok lAGTe. Of

ginsenosigle, Rbt Kb R Rdidae tiRde %ﬁ%&ﬁh&%ﬁ%@&baﬁéﬁ%z%% emhRodinents.tha dietary
supplement or. nutrj itlcal cor}né)nses r co ’lSIStS U%"sém one ar more of ginsenoside Rbl, Rb2,

Re and/orReE OB ¥y PRt feciantie péfitent of any
food conﬁmm&kﬂ.ﬁﬁ@fﬁ&aﬁdmelmwszmmmated into a food composition during the
processing, manufacture, preparation, or delivery of the food composition, or just before its
consumption. A dietary supplement provides in addition to nutrition, a therapeutic or prophylactic
function to the consumer. A nutraceutlcal as used herein refers to a product prepared, isolated or
purified from a BEaralBRPESCRE SIAEL SRR BESHLER N0t usually associated with food, for
instance Hi¥¥Mdnax. gwﬂsewg wmmhmmmqammmwm physiological

benefit o LR BEENERL0S @% MQ@&S&Q@ b:,hﬁbéo eﬁt@%ﬁutlcal

prowdes .a benefit othe an a nutntlonal beneflt if any [0045]In various’embodiments,

compositireRfieRfrvdntidi typigafipe St MW@W&M@%% 3% gom¥ers. The term

"CONSUMARBLAREaAS, tb@&&g;ﬁmrﬂervﬁm isoienRaliwsuitable {on Ak isaRpmvagdRYLA regulator);
agency of the Federa;! r a state government for consumption, by animAls, and more Pparticularly by

humans. FFCertaife WW&%@@W@ﬁwyﬁmraceuncal is

the mean@mdﬁ&sme,rm Rk .rr‘,.:. m. a regulatory agency of the Federal or a state government,
including nited S les Food and dm| stratlon 1 ovided hereln the dietary
supplem oﬁnutracetﬁttlca CAh Da s U% PeaLice: aﬁ@ﬁ’?é‘ m‘??é? 0r%?’p HeSadeR) de,
concentré@wvndmmmlmmmm sm@iymuewmmpﬁzan amount of the
gmsenos@gndQM gﬁgggggégée%g Jhe.aldgl Xﬁlgi qncentration

in the subject WO 2009%9%g 177PCT%82009/0004 [00471As also prowded hereln the dietary
supplemeFitSr HitHE HFRAre R Pebased iy sroRrES A HemsTate Hraljaistiroserswanié aldehyde, for
example, nefridelyiecossasitation TPesit )40 R LR RERRY i exackminiS ARG R RURIRGE ik need
thereof an %mount of.the zlnsenosme in the dietary supplement or nutraceutical effective to prevent or
ameliorate a%“ﬁ% JAVATY aldehyde concentration in the subject. [0048]In certain
embodlméﬂ%,ﬁihe dmténwﬂapplenka&ﬁmmﬂtm&d@aﬂmamhm@mhﬂemdmﬁwmsﬁmn a subject for a
disease o i eI vl 5 in need
colsgls o UL P LA el R LS AP I8 S

thereof an amount of the ginsenoside in the dietar to increase

catabolisrFsT 2SNy HaretiRe Libjoed, wriew %éét‘é.’lﬂ”éiﬁ?d@&% B0oremuetordess alcohol

consumptigepyshg, w@e@eawwmrem%%%aa}%b%mw%@ tegyges a risk for a
disease or disorder in.the suajgect caused by intake of the ethyl alcohol. [0049]Typically, a dietary

supplemeFt-BPHaFER0l et et iFF T ERBERRSE: SPAIRPERERSF consumed. The dietary
supplementmmmhmzﬁuﬂtw cfpiheipe dolict telsiel friiguid iDwap [O90Mifes exampigssRicomposition
as prowd me of nutraceutical, can be a.reconstitutable powder
that, when reéons’? tu?ed Wﬁ?ﬁ?ﬁr%’as rin l;nrg}l'élwsz‘[er %%T&’és aﬂbe\fergggiq}ﬁ’ another
embodlmér#@@msiﬂmaﬁ mhmlm@mmrﬁtﬁd Ratemitfet. foodstuff, such as but
not limited to cooking oil, frying oil, salad oil, margarine, mayonnaise or peanut-butter. Oils containing
the compdfiiié of the e fiBR %%Wisﬁ?@@%ﬁ@%séiﬁr?@véﬁ%twbﬁwdf@r Basedfoodstuffs,

such as drinksyAce@idingly. n ene-embodinemisempasitions of thednvuention£an bea beverage,
suchasb tli to fortlf ed mineral water, f tified distilled water, a fruit juice-based beverage, a
shake, a rlrflhﬁl%asg;d@gé’\rle 498, %%EI?ifp \g’uct ?Ja%sge 5&VEFA %g%ﬁﬁﬁﬂf BESEBHSEIage, a
carbonatecowatehdrasedbdetagsitancaloohplicadenk] areoffegsbaseddaveragemgrern tea-based
beverage..a,blagk igarbased heyeras AQaindased beverage, a soybean-based beverage, or a

beverage based on plant extracts.

.



[0051]In addition to beverages, the compositions of the present invention may be combined with other
foodstuff, for example, syrups, starches, grains, or grain flour. [0052]In one embodiment the
ginsenoside composition provided herein is suitable for oral administration to a subject. jfl [0053]In an
additional embodiment the ginsenoside composition provided herein is a nutraceutical composition
and further comprises a physiologically, acceptable carrier, excipient, diluent or solvent. :10 - WO

2009/094(64B1C T/US20Q8rRa0éabdfiaRAN) tie dnis-ReiRAisepisiteroMasEhsrainale compositions,
wherein the ginsenoside. composition, as described gbove, is a pharmagceutical composition and
further c ggsg% éﬁ%\%&naa@egu&ﬁgg’ls 3‘&%3&?%@85”%??‘8%@%51‘?%@# BRRFRmprises at
[0055]Phdeastb@;Utic @Dc2fidds 33 mepisotithess o pratyanisadioltgpstefigrnighidrlesash as water and
oils, inclug"gg those.o Igpﬁ, api ve ble or synthetic arigin, such as peanut oil, soybean
oil, minera m_,%éég?ngé%{);gnd thel’h%é?%%ine so|Ut‘|igr?§ré%ﬁa eaxa!lg%%}ﬁgse 33(%?83%“5 sdf?f:cerol solutions
can also Fesiepreyeistasiimpieteranrendipldrpenbinsondnjderfirlinsohrtonss Bxmumples RbSuitable
pharmaceiica CaAIRSE m@%@ﬁ%&@&%ﬂ%ﬁ&?&é?&w Riacteeof Bhapmacy, 21 aed.,
Lippincott Wjlliams & W:%I;ins, Phllad%gia PA (2005) and linsefl's Pha}rmaceutical Dosage Forms and -
Drug DelPXAPETStFhcE BYTaessl ﬁ”@éﬁﬁé%ﬁs‘@x)ammng}lm&d@m BRRleoTas. @b 6] Suitable
excipientsefertvait-krawriotao sk kilagonetedarhof PORITSAYnsARBHEN-IIMiting examples of suitable
excipients, de star ucase, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
s_tearate,ig %ﬁ'ol monglls}?egeillr% e?%a@g%‘%%ygﬁsoﬁ gﬁ&ﬁ’e’&%& %ﬂf?}%ﬁ%@f&f{%ﬁ?l%e, glycol,
water, etI@M&ﬁdﬂ&@ﬁ@S meﬁdaslﬂﬂkﬂﬂ_ﬁr BroipicRdjsisitahie forthose yiakallon deiare
pharmaceyical compasiiopbedye Bl aiieh sdciais el kaguadp gt duding. but not

limited to, the way in which the dosage form will be administeret to a patien thé specific active

~ ingredienfdfmitaitiBBguroncishdi R dlh Eresrdimus dRomrt edirdthremadtsamdemiain minor
‘amounts pibNsHting efsensi o yagentss oropblybuffering agents. [0057]The compositions provided

herein, can, for example, encompass anhydrous pharmaceutical compositions and dosage forms

comprising SRR HPEORSRLSTIRtdeh R P ATt A ¥he degradation of some compounds. [0058]A
pharmacentibat dnovpoiitthe ae srohadings donerainpls, for pusidtestite bemampaiiiRwitbuiseiytended route

of admini%;aeq&guzfg m%gg %ﬁ% SP%&?‘ | é tion include, but are nqt limijed to, parenteral, e.g.,
intravenous, intra (;:-’r%a, S%Bcutgngous, o@?e%?#ﬁ%?a?ﬁg f ?ﬁﬂgﬁg’ggﬁ aaﬁ%] Atdermal (topical)
administraHGeHpPESHderEier Bimneh ant elturad el sowrtosimsiatiug ginsww deltoesyite,routine
proceduresasmpharmas einairenmnestiaeadentarb iy NUAVYeRoNTRUREURRRANS ptramuscular,
oral, intre sg%t i algaq(:(l{r@inis ration to sugrj cts, In a preferred embodiment, a pharmaceutical
compositionti ?‘FK%E%% aeolbeteinrer-alitg MY SRSt Bre Sior s racabfmaieeeaish to humans.
Typically Joarmpb2#ans Kok Ihtkave Gdessmadidunistration are solutions in sterile isotonic aqueous buffer.
Where nggessar Sgﬁ'ﬁ? QMR 't{o&w m}c a solubilizing.age d a local gnesthetic such -
as lidocaine to eg e p%giin at t(??éﬂ) dite o%ﬁr%ect%#glso commlgly%vanﬁa%qe ffom ven ors
- - such as ChromaDex Inc., Irvine, California, USA, Wako Pure Chemical Industries, Lid.,
- Osaka, Japan and Sigma-Aldrich, St. Louis, Missouri USA. ‘
[6042] For example, procedures for obtaining ginsenosides Rb1, Rb2, Re and/or Rd
typically comprise aqueous or organic extraction of one or more suitable Panax species,
evaporating the exiracted solution to dryness, followed by column chromatography, thin-
layer chromatography, and/or high performance chromatography to obtain a purified
ginsenoside fraction. Techniques for the extraction and purification of plant extracts are
known to the skilled artisan, and may be adapted for the preparation of each of or a mixture
of one or more of Rbl, Rb2, Re, or Rd, from techniques such as the ones disclosed in the
following documents: U.S. Patent No. 6,156,291; U.S. Patent No. 6,083,932; U.S, Patent
No. 4,157,894, U.S, Patent No. 5,137,878; and U.S. Patent No. 5,230,889, each of which is
- incorporated herein by reference. Isolation and purification procedures for Rbi, Rb2, Re and

Rd are also described in, for example, Shibata et al., Economic and Medicingl Plant
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WO 2009/094177PCM52009/000431 Examples of dosage forms.include, but are not limited to: tablets;

caplets; capsules, such as soft elastic gelatin capsules; cachets; troches; lozenges; dispersions;

suppositories; ointments; cataplasms (poultices); pastes; powders; dressings; creams; plasters;
~solutions; patches; aerosols (e.g., nasal sprays or inhalers); gels; liquid dosage forms suitable for oral

. or mucosal administration to a patient, including suspensions (e.g., agueous or non-aqueous liquid

suspensiaveauitiVaddeicamifsiottslade iptizapp- Al GHARLP8 i L SoPalens dloti B2 526y elixirs; liquid
dosage SSHiiable for paranteral Admiristrafion 0 A RAYeRE: terile salids (e.g., crystalline or
amorphé%asmso ids) fﬁat ’cér?ﬁbe reconstituted to provide quufllds %éds%rg%e%roﬁ\réngl’sag%i%%ﬁ%?%ﬁlidarenteral

. administfatid’ e Bipraaei005mE8R AT tHY Trfigredients of pharmaceutical compositions as
provided herein are supplied either separately or mixed together in unit dosage form, for example, as a
dry lyophilized powdey or water free concentrate in a hermetically sealed container such as an
ampoule[%(}‘g’ichette iﬁdYEﬁﬂH@%B"&ﬂﬁ?ﬂFﬁy f{%‘égﬁbth'? 1A% BREEAIN is to be
administineigatiyrinfusiapostianabproiigerinadinitin dr infimidorbaiiie sentsisingisiatie gharmaceutical
grade water or saline..\Where ttie compasition is.administered by injection, an ampoule of sterile water
for Ineci SRt Ea A e R e KoM IRb o SHEPABAA itration
100601 | prosidsthcompiasing eneonsirtingresseminde afommpotinamiathl dipg phgimmaesidtcalnor
nutracet&é@%ﬁ%ﬁi@&ﬁiﬂeﬁ@,m@m&eﬁ@mm%@%ﬁg&@gméum”ed-re'ease
formulation. Suitable examples of sustained-release formulations include, for example, semipermeable
matrices*STeSORhoErap REBIETp SheEractiitdith Gl Bt SdcRedniebifion prélatReherein, which
matriceﬁ@@ﬂﬁbtkmﬁmaﬁgha@eﬁ@rﬁi%@l@z@nﬁﬂm@&eﬂﬁmﬁ@&ﬁy&em%ﬁsof sustained-release
matrices inc“{gﬁ oﬁ/esters, %édriogqels for eg}r{;pé%?;%%&yd oxyethyl-methacrylate), or
poly(vinﬁ%s]%% 0 BE))O 8%%85%0 - ,°c 6’8 i 11§ * chegr ethyl-L-glutamate, non-degradable
ethylene[ifidd] acetateGasyeildabiiiclactisuppldniyt liconsiched byl ymeies intepsnidwed AfRRON
DEPOT g fiBigcialie Miciaepnesss SRMReseH o3| id- ' id copolymer and leuprolide
acetate), and ;!)%%/-D-O-é;hydroxyb‘utyric acid. 10%61?%‘!% gé%&gﬁ%%%éng gsg%é?rzllpositions as
provideFHERS T PROBESHRE MAvHaHR Mrrardiomicr debivpnofithe fendopmpasiite, bejsshutraceutical

compositieperia Sopbarmaaeutcabeamassitiesnt i Hesage J&im&l%@@a%\b%[‘g%%mﬂse a

prophylactically or therapeutically effective anioynt of a ginsenoside composition, as described
hereinab%ogﬁ%?c%%ﬁn@ﬁéoo%%@fg%ﬁ%u&aﬁ%%%h%iﬁ%%ﬁ?é?fﬁmceuticalIy
acceptalpedestipreparedXspatntsr psrifesciibechaiaovel sharee\WRANOINE4 b7 PRGTHF2R09/000431
[0062]In r@gﬂ;@g&)@ dimepts 't-gggﬁl e for omprise.an amount of ginsenoside
composii%\tn,‘ effective tgg%%uce acgfgl%le Y e%&%‘c‘é%%éﬁi%’rﬁ%%n%?%fg&, él}ig%?%et go revent or
ameliorat@BIBIFAH I BFdisshie haxe dhysioingieat beeelfitpitio pievens obpsetliorattfectinditoreduce a risk

in a subjgetifeuracelisansewdladisaides e seckbyinakeshiatay slaeRobaR0sRI hekBrgvided herein

are unit I%)rmﬁ thé?t comprise one or more compounds that reduce the rate by which an active
ingredie PRl c%pose, Such compounds, which are referred to herein as "stabilizers," include, but

are not li§9@]. to, antibxicaiots subodisassoiizicanishypibb offtis ek byffesny LoagabRifferent

effective j itfer nditions, Unit dgsage farms.can, for example, take -

the formo&‘%%#l%%ﬁ%%f&%%ﬁg%ﬁr%%r{]%%' iéé%%ill%?%%%%%s ,I%%\Iflvsd%gr%%%%f’a{i K& Felease

formulatidAsiagenarelimaiiahis forerintinond Mk regWeentageeyob tbesbuters ghastaaceutical

- grades ofgvaHinitet, lBEtRstuSHIGNLAGRERI RIS R Rt SAcGhatnemGellligse, magnesium

~carbonate, et¢, Such com osition§ 6$nd dosage forms will contain a prophylac:ti_cally or therapeutically
effectiveeﬁﬁg%’m%%?o‘ﬂ%%iﬁ- S8R &?ﬁ@%é@?ﬁlﬁm@aﬁyfiﬁ%ﬁ%@*’ofﬁfﬁﬁogether with a

suitable sweming of thesdderns as defined\bgte tegiatonfapaioper ddRédistiadionstathe patient. The

formulati S g%g{ inistration. | referred embodiment, the unit dosage forms
éx%x?x'rg I % ﬁn%%

are steri%dgn n gbﬁ%ﬁg%g}% for a m%%%?e%&r? & (g Su ec%mﬁ% ergﬁfﬁi a human. [0065]The

composilfdéihape, afeinsgyidst bersin dhrodistaot sHpplewsntionnuitiaceutical can be used to

reduce aldehyde, for example, acetaldehyde, concentration in 2 subject comprising

administering to the subject in need.thereof an amount of the ginsenoside in the dietary
supplement or nutraceutical effective to reduce the aldehyde concentration in the subject.



typically vary depending on their use. For example, the prophylactically and therapeutically effective
dosage form may vary among different types of diseases. Similarly, a parenteral dosage form may
contain smaller amounts of ginsenoside composition than an oral dosage form used to treat the same

disease or digorgme/gblese and other ways in which specific dosage fornprensampassad by this
invention will vary from one another will be readily apparent to those skilled in the art. See, e.g.,

Reming?&&fieme aRelRpstingdel Rhem amydidkedulphpiencst WiltwasiSalwikins ugkiladelphia PA
(2005); Ansel's Pharmaceutical Dosage, Forms aé%?ffﬁ’%g Pelivg‘_%/ﬂSyste ﬁbgt ed., Lippincott
WiIIiamsp&emkmMﬁ%fglﬁﬁ?&nﬁsgf%ﬁﬁt@ heCEMBOdIent. the Uhit dosage form is a
containegopteiataioly i startieataotaprising adtaiisicriag wffesihjechinoged tregesenesidenteposition
and a phaacenlicaly ARSI GRTIEAN SKRIRISck? iR SROBAAAE 7 BtclthiagQoo/000431

[0067]In SGRe embodimen manutacture is provided that can simplify the administration
of ginsesypipomofipissaiohaldshydeppasenmationdatheteRit- manufacture of the invention comprises a

unit dosaggsigrm of giffsennsifia.RNRRRIEORS dRERFHIppRMmen b dimertiiaariicls: aksdanufacture

comprises packaging materjal and a ginsenosige composition, wherein.said c sition is a
pharmac’@fﬁﬁ%ﬁ&ﬂ?%d%iﬁﬁﬁglﬁcﬁ ﬁc%éiﬁ?éspﬁ ?ﬁ?fggft%ﬁsgé) é%%%ar}ﬁédllnﬂ%]gch]The article of
manufactorepeising adnenisovipgiseasibixel o madtﬁ&mﬁaucﬁmmﬁexj&!@g@mﬁde infthise composition
or other \p{ouDABHRMIASHRL ML ARNER IS IS e AYEEAICH R AR RIS AR!, Subject, or

~ patient on h o appropriately increase the reduction of aldehyde concentration in a subject, prevent

or amelicriiecs shersivrceriiclyde i almodpatoé syl aleahsherneramiee bibretbisetAifelinood or risk
for a dise@asg i HisREASdRMBURIBChEA ALY RORIRREVA R TeHdliseies Bardaxadepia thee to

exposure to the aldeh%/)de in the environmek?t or due to production of the aldehyde in vivo from the
intake ofS9RIStEGHIEd DB iRERRG BFHE S LaaRobf manufacture includes instruction means indicating or

suggestif@éajosing rayipieitiyneldidiag, uppleatdimitenitocactival sopryidadbimimis prtsodddres, and
other MONRGIYRILRUPR,I00A0N TR ety Riiace doaluadck digiBpieyaploment or

nutraceutica packaging material and ¢ ncluded in the article of manufacture are designed
to protecfaiie arapiftidfome product during storage and shipment. [0071]Article of manufacture of the

inventiongggpfurther oripRRaRIE i CRmpmfiRica prbvided Relgi) isien ag ditstan Spphae:ierms.
Examples of such devices include, but are not limited to, syringes ?rtl{? Ikaa&ls ggtc&%s,sg d inhalers.
[0072]CAhPEEERYS ﬁ%\gﬁi%aeﬁ%?gfﬂ"éﬁ? PSF’@QE ey eé‘é%‘ff’e‘&? 158 SRS AGEE SN, and orally
consumadsldriingositian sam phoctidg Hbvecigen e dnitietictariodippitmentspositotraseutical

compositj fihe. Lk 0N I | re not limited
o tab|e&‘*’@a"fdﬁ%é%&%‘%%1ﬁ%??%%é%ﬁ@?‘?%’é&%ﬁ%ﬁ?ﬁ?ﬁ%ﬁ%ﬁ@%ﬁ%ﬁ?ﬁé‘%ﬁ uch dosage
forms coﬁibiﬂ?ﬁ?&d&eﬁﬁﬁ@&dﬁ?ﬁ%ﬁ%‘@%%ﬂ%@ﬁ@%m%&“@% %éoﬁfé‘ﬁﬁf%g’ﬁy methods of
pharmacysnpihicvwe dethessivkilad e diaRificdeaderamlly vRaniogiomneSbicate and Practice of

Dosage ERERST B DEiny R el B8 T Rt OB S blohia P
(2004). [0687 Bt bestrigre sech e G et Hndtd pofitidfiesi asipemslivettnh fdified disdiad Medenne or more
protopanyaGli QPR HASRISSIHS kAl YRR RS Y MUSFFHA RIS beverage,

a yoghurt-based beverage, a carbonated water-based beverage, an alcoholic drink, a coffes-

based beverage, a green tea-based beverage, a black tea-based beverage, a grain-based

beverage, a soybean-based beverage, or a beverage based on plant extracts.

(0051} In addition to beverages, the compositions of the present invention may be

combined with other foddstuff, for example, syrups, starches, grains, or grain flour.

[¢0s52] - - In one embodiment the ginsenoside composition provided herein is suitable

_ for oral administration to a subject. ,
i [0053]) In an additional embodiment the ginsenoside composition provided hereinis a
nutraceutical composition and further comprises a physiologically acceptable carrier,

excipient, diluent or solvent.
«10-
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- 14 - Exemplary active agents can include, for example, a vitamin, an anti-oxidant, an
anti-inflammatory agent, a non-steroid anti-inflammatory agent, an anti-histamine and the like. In
certain embodiments, a combination composition comprises one or more protopanaxadiol-type

ginsenosideypchmsaten with glutamine or silymarin (fiavonoid complax-efishsisiaesaarianum or milk
thistle). In certain embodiment, a combination composition comprises one or

moreprot Q?Xadio"MR:%&H?@:HB&HB&H&W;@Hﬂwﬂ%m&idgﬂg@fﬁ%imyl'” certain

embodiments, combination compositions comprising a protopanaxadiol-type ginsenoside and
glutamin@isresigida AreRrassinTy R drirb el Rbengrisf Phamessutical mPdaiisg M8 FrRSr example, a

Combinaf&@&ﬁﬁlgemm' a&aﬂigﬂ%ﬁgﬁamér&m‘ ,ca%mpréﬁe, aicalsmﬁ;@rr@@ﬂiexcxjt;,boutb 500 mg ]

protopar jol type ginsenoside, about 50 ma to about 3 utamine and/or t.20.mg to about

800 mg;t rin. Su%%ﬂﬂ%&%%%?m?b% ! ﬁf’ggﬁe@ﬁ%?%‘éﬁq (5 (Sé% %r?l%:n% e iluent, carrier,

vehicle, siuddilMafﬂmdm@soinoﬁrﬁngﬁmwfgrﬁﬁhimm_n wpithgs vagkribie iyrmthﬂimmr?lgblusion into unit

dosage f@ﬁ@iﬁa‘é"{ﬁ@%&@%&?@%ﬂ&‘g 1 SHURCRHLIGH! AlanhaRaceisel aampRsiigns. [0075]In
ods are provide I

one aspect, me erein for use of a ginsenoside including the ginsenoside

compositRSHEoxs dredremseadsyseraouivimeeraliehssemariasHenb MR D RIUSIES mprise
administggpmRHBRLHISIAS0 Bxatijies bf hawahis phaside-aataDeaaiCiRsenRfbEl iar combination of
ginsenosiges, knownq in the art..For example, in the tho rovided,.the qi ide can one or
more of %F&ﬁ%zﬁgféed’fﬁ? Kfﬁ}e‘ﬁﬂ;&%ﬁ%@'mﬁ@gﬁ%@?ﬁ%@%%egfe{lr%f(r)% rgmﬁés, as described,
for StancBhiladetphit, PANR P05 eipbl Aselly & Rinewnierdcah Pemgx Speniestdb@mBetiver?he Genus Panto: -

(Cour. exy, gL ASIUBIIG MRS AIRICATBIRNYEADgS, 2000 0077]n some

the gingenobSide Is a protopanaxadiol type of ginsenoside, such as, for example, Rbl,
Rb2, RbI0BEEIRd, RgSuitie Retipisare AR sElhkrakmin betseiitnd s the arhpd SbBEBREY:3ne or more
of ginsengsidentiteRREmResaTdReie R sifibaOinaaaosider; aludslecramriesdoaepinsigred as a

pure or hi urified &ncenosjde or. mixture of ginsenosides, or as a co sition thereof, for
exarmple T BF G AT LT 65 TR EAEEr BYCT f e e ey R cvrtica,
pharmacehticaie totdekivo milss giyoead, despyibed glyook w067 ofharcd radtienhifisodiWkethermethods are
provided ' j , Q. i iect: '&mﬁ.ﬁ! '

administ r%r%tggp{%dg%l? k%z%ﬂlgeﬁg%%fgfe%@%%@(%%%f??PC%QE%%(%SJ/%%(%EB1 an?g%ou nt of a
ginsenosRitaaraety efifetenrcwst keawatisihmartinddiae uhaehtimifsd iy the Yabjacthightive to a

condition shh@sea iR SorHbiett 1 BehATSNS R e daieh0iRERRO 5GP REMEIRErIRei anthe the aldehyde

is acetaldehyde [008Q]It will be understood that the. source of aldehyde jn the. subject due t
oy Soun B BBTITEY PN S RLSATSEST ESPILHD SHSRDAPR FETENE RS EROND ot vt

of the subjettingrriemelsifyipiageoishyupHitmfieripgegentu metabolically in the subject due to intake (by,
for examfisfiaestion g aHERlasAed Al U e koLapiE EARRh RS IARIastance, In

certain embodiments, the aldehyde is acetaldehyde produced In vivo due to consumption of ethyl

alcohol. IRhEFAS It apABREtieRs ARIRRIEc SPMSRACBRF HRE RS NG BT RIS HING? Wifanol,
anti-freezgunetityinine Gy aobrdzbiebRd6aRYompounds. :

[0058] A pharmaceutical composition, as provided herein, is formulated to be
compatible with its intended route of administration. Examples of routes of administration
include, but are not limited to, parenteral, e.g., intravenous, intradermal, subcutaneous, oral
(e.g., inhalation), intranasal, and transdermal (topical) administration. In a specific
embodiment, the composition is formulated in accordance with routine procedures as a
pharmaceutical composition adapted for intravenous, subcutaneous, intramuscular, oral,
intranasal or topical administration to subjects. In a preferred embodiment, a pharmaceutical
" composition is formulated in accordance with routine procedures for oral administration to
humans. Typically, compositions for intravenous administration are solutions in sterile
isotonic aqueous buffer. Where necessary, the composition may also include a solubilizing

agent and a local anesthetic such as lidocaine to ease pain at the site of the injection.

-11-
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[0082]In some embodiments, methods are provided for reducing an aldehyde concentration in a
subject comprising administering to a subject in need thereof an amount of a ginsenoside effective to
reduce the aldehyde concentration in the subject. [0083]As demonstrated in the examples below, and

without inteRginepliodaaihmited by any theory or mechanism, protopanaxasieldyirdafegiasenosides
increase the activity of aldehyde dehydrogenase (ALDH). Since aldehyde dehydrogenases are

typically E&%ﬁﬁﬂéé%ﬂé&@@%&@ﬁﬁéﬁ%&%@é?@fﬁhi&ﬂi%ﬁ%iﬂ&é@'ﬂkbi@@;%?&@é@, figviged for use of

a ginsenoside such as "reduce an aldehyde concentration jn a subject” and the like, can, for instance,
mean inéRfhelmticEs atie capsRiserearhatRidrresid st AiPEr sione SEPRRSISIRST OUHEMBNstrated in
the examypligsiaiayigediiesgipand,; wikdusiniassiig; ordenknpleddsy sslydbrgpharhesechanism,

protopanaxadiol type of ginsenosides decrease activity of alcohol dehydrogenases. Since alcohol
dehydro&gf?&gggs@; Wﬁ%gﬁi}aﬁeogé e‘gssggjsé? ‘g%é?g?%efggfggﬁo?ﬁ?o ar|8%%;?éé“s‘,”°8ﬁ?§ses used

herein inadoxijistcaitom With ket citnboding cvigess fos (s g otqighsenasitleagohsdiidduce an aldehyde
concentrgian i éh S WRISELARY BIAANLR I SRaER (o IRRIANARUNARY RIRKRALIIPEAR AN aldehyde

concentration in a subject that would otherwise occur in the absence o ‘the ginsengside being
administéiddargsimecvitably s speimdadnivatratianimnsatissieardssalnsnlids (8 &ny particular
theory orclipatatindet BaloppRinRABRISMINE YneHe taineatveil aspavideiktpidditeagesighinet may both
decrease alcohol dehydrogenase activities and increase aldehyde dehydrogenase activities in the

B e R e e

subject. [T%% S SHTHER & ReiRSEEFe provided for preventing or ameliorating a symptom

of elevat§@a2ptaldehyitmaelipcthringmdiensnftjboreneyitaimpapnsitione dagrayidesubgesinin need
thereof ntof:a di [ ' : igfate f ated
oetald B o o oAt [o0siin e
other emiyoahilizetpondorqsrtaciicarenvratras ina hreagtna useristradebienskeihat @ibject for a
disease @pffisaleiarsaananciiidatakene pitilalspholeapaisMhadtiaisiaipogitiomisublct in need
thereof an amount of a gipsenosjde effective to increase gatabolisp of acetaldeh in the subject.
The acet%?&é‘ﬁ%eé'eg;w %Euas?gn{%fg?%g §%re§5lejc%“ﬁeat%§ﬁ§§%8 0{}P g(i)?ﬁgﬂrﬁ%ﬁloﬁgﬁ %tj% the su bject wherein
increasinpheataboiiival gralcetaitte by selinsdWleseths ikuiimsitibo ivisdotinisicrddusajortifisortier caused
by the subigehad el Wh‘%c‘?@'iﬁ?'&&m ot 43Rl Baaaiain saRAS RaniRah e bR ey rovided

herein, the Subject is human. In certain embodiments the subject has an altered ,ethyl alcohol
metaboligHr ik sAsRinisEaioB-embodiments, the subject has a reduced aldehyde dehydrogenase
subtype Z0@80PH2) activiiaedin ethbsdinaas)ifie gifsdinsidelinapisizidninonydiogs or heterozygous
carrier of Ige ALDH2*2 allele, as discussed above. [0087]In certain embodi thqds are
provided? ?ﬁﬂ’é’?&%‘é? g%%uggfaeggﬁas‘inmé? e gfge%y =y isﬁllg g%%ﬁ?%ﬁ%%ég%?ﬁ%%aéggétaldehyde

concentratdns stanedinistsd 088} atiou chvitablitl dxeroplge pftousipined-celepseforrudtionn, for example,

be utilize I eyiatingsliscemisi-Riihe AckiBsWNRIRMY el ildsllyaRcusi-asnfomexample,
dizzinessf,j?t@é(t%/gg{rjc%ia, fléish?gg, ﬁéeadache, and so forthﬁOOSg_lThe mﬁf cis@%r%vid?%&herein can, for

example ZRSENBEdERAMRIEGNINPISAMEFFR: WhIRSTAY IS ris MR o H55€3nd thereby
reduce thedikfiliiged eidistapésieySopiilea sl sensiadl-disatd enaassadimthdevitiyistetong-term

exposure to,ace alékieh de.én 0901 Acetaldehyde exposur Jor g ﬁmgrl‘gl atisgyas a result of ethyl
alcohol (?g#érl?l%cé%i R ?réfas% %é' g%(‘ﬁ%&erﬁ}gg g}(% a e?ncﬁlea ,é]amb?&? ct sﬁcﬂ § » but not limited to,
cigarette pohidretideserppaiurects eCktaluamicadid and ehyirbrelieamatasign-gearadalpribylf0091]In
certain em?ﬂiﬁé?ﬂé%éfmﬂ@mca& slgyseonesialrieipaignransaaiialias coprases flushing, elevated
heart rate, palpitations, otension, nausea, dié&intess _hea%ache, vomi'gnc%, dl'arrhea, é,lpset stomach,
ataxia or@gﬁ’ 1o (jgeiablg apisr _pﬁeres composed of lactic acid-glycolic acid cOpolymer an
feuprolide acetate), and poly-D-(-}-3-hydroxybutyric acid.
[0061] In some embodiments, the compositions as provided herein can be in a unit
dosage form. A unit dosage form can, for example, be a nutraceutical composition or a
w pharmaceutical composition. Unit dosage formis of the invention comprise a prophylactically
or therapeutically effective amount of a ginsenoside composition, as described hereinabove,
and typically one or more consumable and/or physiologically or pharmaceuticaily acceptable

carriers or excipients, as described above.,
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[0092]In certain embodiments, the disease or disorder comprises hangover, alcoholic gastritis or
alcohol-induced liver damage. [0093]In certain embodiments, the disease or disorder comprises upper
aerodigestive tract cancers, digestive tract cancers or breast cancer. In an additional embodiment the

upper aerodige ivgoraet cancer comprises esophageal, oropharynx, hypentasesetmignX, head or
neck cancer. In a further embodiment the digestive cancer comprises stomach or colon cancer. - 17 -

WO 200f{gps 77 PC AL eriAMAe 4280041 war @itsgeoatioenisithamnaass of disorder

comprises late-onset Alzhejmer's disease, hypertension, myocardial jnfakction., Parkinson's disease,
armyoiroIERETEABIRRIE oSS LY 8 ECHER AR SO SRR PR B R uBieR,

S CEfANR embo |ﬁ1e.ts,.the acetaldehyde
concentigrieiiis o freveinor aselitaatna symissmedélihatsd ajstal JenoB) veeeamtitieribadiments, the

methods peowieed RGN RINERIDE SPGRIURION R Aaralde by dRdRRkcalibe & shiaglate of ALDH2

in a subject'comprising administering to a subject in need thereof an amount of a ginsenoside effective
to reducetiyé alephsdntration of said aldehyde in the subject. [0097]In certain embodiments, the

methodsgggyjded hergingreperid¥samelivsimisrRiam ebaipNaenaldeydeaapornisation ina
subject, wherein said aldehyde is a substratqu‘ﬁéLDHﬁ,éfo%?ing l%@icrg)il%teéml%stow%%gbject in need
thereof dRBARTANFR Be A RIHBISR ALANA RS HFEL Y SF ORRISFatR ' Symptom of elevated aldehyde
concentratiqefirdashbjeatal'008]lxas/taitledehbatinre nts, liméttrbtis dotidnidanisisushias activity of

ALDH2 in a subject,co r'@'gg inistesing an amount of ginsenoside effective to increase the
activity o?sﬁfg fcilnd’tﬁg Sgu Jec’t%gga %?row ggd. [0099]In certain embodiments, methods for decreasing

the activii§06#hn alcoHoiffermysiBepshvasaarats mwardeennbicabls fs differeprenditipatifieiits, a method
can comggse AN StelIRg aﬁ@wﬂ;@%@ﬂemmﬁeﬁg@mﬁmmm@emm the activity of

ComprisiRE LGB FRY 55 BB T, HIGH IS5 08 2 ARG o HIALEE S AL DA activy
and decrpaseiasuigerntdabydiegenasaraaiteitical grades of mannitol, lactose, starch,

magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Such

compositions and dosage forms will contain a prophylactically or therapeutically effective

amount of a prophylactic or therapeutic agent-preferably in purified form, together with a

suitable amount of carrier so as to provide the form for proper administration to the patient.

The formulation should suit the mode of administration. In & preferred embodiment, the unit

dosage forms are sterile and in suitable form for administration to a subject, preferably a

human. ‘

[0065] The composition, shape, and type of dosage forms of the invention will

tfpicaily vary depending on their use. For example, the prophylacticaily and therapeutically

effective dosage form may vary among different types of diseases. Similarly, a parenteral

dosage form may contain smaller amounts of ginsenoside composition than an oral dosage -

form used to treat the same disease or disorder. These and other ways in which specific

dosage forms encompassed by this invention will vary from one another will be readily

apparent to those skilled in the art. See, e.g., Remington: Science and Practice of Pharmacy,

21% ed., Lippincott Williams & Wilkins, Philadelphia PA (2005); Ansel's Pharmaceutical

Dosage Forms and Drug Delivery Systems, 8" ed., Lippincott Williams & Wilkins,

Philadelphia PA (2004), ‘

‘ [0066] In one embodiment, the unit dosage form is a container, preferably a sterile

" container, containing an effective amount of ginsenoside composition and a pharmaceutically

acceptable carrier or excipient.

. -13-
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1001011In yet other embodiments, methods are provided related to animal health. Toxicity associated
from drinking-alcohols including those in.antifreeze can be lethal even fatal to animals. For example, in
some embodiments, methods are provided comprising administering a ginsenoside to an animal in an
amount effegvtoaperease ALDH activities in the animal, decrease alcohokgehyliogenase activities in
the animal, or both increase ALDH activity and decrease alcohol dehydrogenase activities in the

animal. Sggg7nethodsiaBmiosRsadRkS invinisle shmRiga iR weolaelimataninplificohols can
include methanal, eth%;alcoh,ol, ethylene glycol, butanol, iso%ro | alcohol, and, the like. In some
b et

embodimfEREITHRITTEHBAE S RRSLRRTEROS 0D 1RE BHHsHy 588 RIS AR - 1.8 -
WO 200%§0hd inféish Hohpias H0aiYd&isdpesiome o igiibsalinséiu spthgosiththads prevent or to reduce the
catalysis alcoholto aldehyde. in mak. | di imal is a
mammal .@%gs%me emt%tga fﬁ%gﬁﬁ%‘é‘ eala}lgi]rtf%1 |si%allec%fn%%%ﬁ?%%%n%@ﬁ%%eﬁ%%&?&%@K‘Kai?m animal
(e.g., dogidraigingsnaside auvecsitionavprasinowid qomgEosition s g phesrerytisaleampesiiipther like) or wild

animal (&g et SRS S jRSatbeatiersiand so forth). 1001031The amount of ginsenoside
administered in the methods, provided above that will be effective, for example, for the increased

reductiont®8¥68kliehyde dBfASRIeADMABMERRMTRTD I CHRPEITeR L) Aot BRI dehyde
concentraggdiding e usingl thikelpndiion rislodon dnfiematemi nisioriké tieaadendythattikdtiahan alcohol,
in the subject.will vary with t [ VeJ] . the route by
which th %ﬁé%%%ﬁ&éﬂ?%%%%fﬂ%é%%ﬁrgg“g&émgo%é%?vﬁf éﬁ) ?%gﬁg{%r%?ﬁgto factors
specific fordugtpsebidahydperaentatnnia agubipdigueveat gopveliormted symomefiriay#istory of the
patient. Effgalink d0SCH@ARYPR 8RR o ARRAINSSR P IRICHYE Aidesiven Hiarrai tro or

animal model test systems. Suitable regiments can be selected by one skilled in the art by considering

such fact®rRYBIREE GIRSHTWIRTNRSH WA RIdehydss S FEBTIRIRATE ROSTRISHS 1 hPledifi_nded in the
Physicianise Redkonmkancicind 3d frailict203) tHo allelydx exmpiarian shs infainstaosicshol. the methods

provided herein include milligram or mickogram f | gi 10side. ' f subject
eight (b Capb ot RO AR A TRl e Bt Rr A
micrograméqseiitaipreminsladios: Buhmitidimiiedser ddtoedencn mumdiaringicrseduraspeidaidgiam to
about 50 pieiRpAmaeRhdigaram). Generally, the daily dose range of a ginsenoside described herein
lie with the range of from about 0.01 mg of total ginsenoside to abgut 1000 mg per da .I:%hese
amounts Wpf)r exanﬂé’,‘”ﬂb‘ﬁ%@h@?ﬂfﬁﬁﬁ@Qfﬁ@s'é%-‘aﬁ%o%@g?@?ﬁm Fif5EBEE N Righout a
day. In onpadkayinglinmsialheddaibtadiosdrsiadiini the reddeicEnataihfzonee uadl vichigntelisloses. More
typically, 2383 ﬁfcetg%b%ﬂfd%?%i%?o\ﬁ@&b&ﬁg%w% é%g do#‘(?r do.an expected exposure to an aldehyde,
or after exposure to the a ehygl IS apparent, for eéxample, by manifestation of the acute symptoms of
aldehyde[@3tkure in theislssEmanolrrosryiabrinyeptiardesn fupber camrispdariceethalfrabout 5 mg
to about SRPrNELPEAARTstRRIERP akit galyeRMRCEALANS O BE-R AR Uhaaf:Mmaies gy I
managin ,th_egsubject. the ther shoulg be injtiated at a lower dose, perhaps about 1 mg to about 25
mg, and i 100 TRESs 3&%5&’3‘6 tiv 2B Sabout 1000 mg per day as either a single dose
or divided@52¢s, depetickmgpsiticheas gipidsddieteil vespionsaathpin pdsitetleddanydo use - 19 - WO

200000943 £ RGMIRA00RA A0RT T alasaase alB ARNSIDMAANL AR e apges disclosed

herein in some cases, as wi apparent to t nary s the art. Furtherniore, it is noted

that the dfeRalmesihRaMtocadiogh gosmasiianswiithknbiverbanasr Rharesenfshrpditcaifust, or
Lerminak';ed(%gg@gg%mg;gmg%ﬁi?ﬂm&mgm%%ﬁk%@ﬁ%rwpa@b ﬁad_BrBjtéB!ElﬁBEi@ﬂﬂe@,S W:c” be Ireadily
nown by those of ordijnary skill in, the atrt. n some embodiments, the amount of tota
ginsenosﬁfgséls&?‘?ﬁﬁ\éi\%ﬁ%o?%%u%]’é’&?é E)ngfgoguﬁg é?ﬁ%?%@ﬂ%%%%ﬁ%ﬂ?g, about 50 ug/kg,
about 10@rgiints efiretivé Heugikgtsabotin@s e gy cainuins 60 gk ghatpoady! welj/koeebdut 5 mg/kg,
about 10 saalkg AR dre F0/%de 2BAULRY, Wde a m_ROEJ:Z%HlE!&i%QPMMg%}%@ ofymore. In some

embodiments, the dos%%e of total ginsenos inistered is about 0.01 mg to about 10 mg, about
0.1 mg t*db SiRBBARTY

Vil saBailedsiohia PAnG00p4riets Bhotransiies/4504€5.0 mg to

about 80 Fagu®ual Brug Delgde, Bpanint 08Mrod, DRSpkdlaEr amiRitheesuiRGls, brtbawsighPper day.
[OOlOﬂ;Iné&&e)\in embodiments the ginsenoside will be administered to the subject

{6073} In yet other embodiments, compositions as provided herein can comprise one

or more protopanaxadiol-type ginsenoside in combination with one or more active agents,

-14 -
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about 10 min, about 20 min, about 40 m'in,.about I h, about 2 h, about 3 h, about 10 h, about 12 h or
about 24 h prior to being exposed to an elevated level of aldehyde due, but not limited, to ethyl alcohol
ingestion. [00108]In certain embodiments the ginsenoside will be administered to the subject at the
same time when the event causing elevated aldehyde concentration, such as, for example, ethyl
alcohol consumption, occurs. [00109]in certain embodiments the ginsenoside will be administered to
the subjettaislatyl@tivnagrotutad Onalinieafio i dfphing atanin i aftbokiBdntadout 3 h, about 6 h or
about 12 h after being expo dgtg an. levated lexel of aldehyde. due, bu .ngt limited ethyl alcohol
ingestion. ﬁZSilnag?] g%reisg% irﬁenfgtﬁoé?g%!r%ilrﬂéim%os r%gl?ﬁ’e%?ﬁ%g%msewgs%%{ggmprises single
or repeaidktadmirmeiehodibertiicrmbiastisacowpussionisproprsseensratimadeby the skilled artisan.
(00111110 caeiaim eAnRARYRERiS o aminasiaBinlininsRapSidaAng ol apiassogRipistered o a

subject. Amounts of glutamine to be administered to the subject typically range, for example, from

about 50RMRFARTSIBPYBITEiAgHaneE Ml iuisisht ISerraiRFRRRAESR G OCBYRIGRS from about 400
milligramspiapabitioh 2@hpHies 0%y or et RbauA0RIIHE HAsHe AR oL bamBHiames Aimbout 1 gram
of glutamine per day. 1001121In embodiments where a combination of ginsenoside and silymarin are
administ&F8 oélgggfg ct’,“typically about 20 milligrams to about 800 milligrams, more - 20 - typically
about 10p@Tjgrams tz atxtaib 66boditlignismmbalation 46Mppsinmoteibprising @are administered to the
subject . - ' [ TRV o] (o1 lengi ed acetaldehyde level
has beeﬁoﬁﬁ%fﬁg e %%%g%%%%er#{monmgﬁa @ﬁ%ﬁ&gc aéggaﬁv%éoglguming fire, tobacco
smoke, RGNS ReiEse el iasage fome 4im swaiponmbinetios sompesiigparivriéing an elevated
acetalde Byeie: kopiahi S A 6aRi}Rse B0 RIDIDISRSAe hd BdRMARAERARM L @kdnlilsene embodiment

the subject experiencin% an eIevIated ,aceta(bdeh%de level has been consuming ethyl alcohol.
about 50 mg to about 3 g glutamine and/or about 20 mg to about 800 mg silymarin. Such

unit dosage forms optionally ¢an further comprise one or more diluent, carrier, vehicle,
stabilizer, flavoring, or other component known to those of skill in the art for inclusion into

~ unit dosage forms when preparing, for instance, nutraceutical or pharmaceutical
composiﬁom. _
[8075] In one aspect, methods are provided herein for use of a ginsenoside including
the ginsenoside compositions as described above.
[¢676] In certain embodiments, the methods provided comprise administering a
ginsenoside to a subject. The ginsenoside can be any ginsenoside, or combination of
ginsenosides, known in the art. For example, in the methods provided, the ginsenoside can
one or more of a protopanax‘adiul type, protopanaxatrio] type, oleanane type and/or other
types, as described, for instance, in Court, “The Principal Active Chemicals in Panax
épecies”-in Ginseng: The Genus Panax (Court, ed., Ham}o.od Academic Publishers, -
Amsterdam, The Netherlands, 2000).
[6077] Insome embodiments; the ginsenoside is 2 protopanaxadiol type of
ginsenoside, such as, for example, Rbl, Rb2, Rb3, Re, Rd, Rg3, Rh2, Rsl and/or Rs2. In
certain embodiments, the ginsenoside is one or more of ginsenoside Rb1, Rb2, Re and Rd.
[6078] | The ginsenoside can, for example, be administered as & pure or highly purified
ginsenoside or mixture of ginsenosides, or as a composition thereof, for example, comprising
a carrier, diluent, vehicle and/or excipient and the Iike, or nutraceutical, pharmacentical or
other composition as deseribed above. ' ‘
[8079] In certain embodiments, methods are provided for the increased reduction of

an aldehyde concentration in a subject comprising administering to a subject in need thereof
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8. EXAMPLES 8.1. Alcohol Dehydrogenase (AND Activity 1001161This example demonstrates that
some but not all girtsenosides decrease the catalytic activity of alcohol dehydrogenase (AD!-!). In
particular, protopanaxadiol type ginsenosides were found to decrease ADH activity whereas
protopanaxafvipbkbgmesginsenosides had no significant effect on' ADH actiwtr/[@8dis&i@iasenosides Rbl,
Rb2, Re, Rd: Re and .Rgl were obtained from ChromaDex Inc., Irvine, California, USA. The

ginsenosigesiahe siasaheriid MBRIR Y aRatase HaRicR MEANIRISS ioReriesingmanactivity
assay, portions of a ginsenosides stock solution,were diluted,in aguequs reaction, buffer solution and
from wivi HIUSPH A VoA SRS RS S PRSI S0 AT P DR R0 BBl i =
calorimetegpaimens, desaldokytin Gitdaldably@onzalex-Durante, J Blocher!. Biophys. Methods 1993,
26, 87-9 19]Resylts.provided in. Ei ' indivi in ' Rbl, Rb2, Rc,
Rel, ke a0 on AD SHTCH R e ST SR M e
protopanaRuataEseRot frk, for exmmple) (PSS eirahiocRidneyds prasestdpsrsaiizemnRet and Rgl.

These regyligqdemaRnELa ERNGRHpNIGfayaataat ARG BREGINDS fhRFARHRAXaciiol type
of ginsengside reduce t?e@%ctivity of ADE%In particular, ginseposides Rbl, RU, Re an%i%[aeduced

ADH actifi§ thigtaks Grots SrantolngrsiYn BIBSSIAG EPIRHOR PR BT nt effect

on ADH getsity (Figur@dr inkh@cay &f agratieeneasinienidtHeradtdettydbyispratiapivhgde gioluasdicompared to
protopanaxatriols was >20% (Eigur, 2aAld [V ay
[00120]T ’lzsvgfaému% S gemon %lr%aé)s ?éé’t] %%@Lui%%%ﬁ%ﬁ%ﬁ&%@%n%@%ﬁ }gg‘a%?i activity of

ALDH. Inipaviedies tpingsgtinnestmishapob aptisberss.iabylaneelisahonotheerelaeoh L DH activity whereas

protopangygiip! type ginssesidssdiacRO slenificant SHRMEANMLBI QAL vAliRAFd]Stock solutions
of ginsenosides Rbl, Rb2, Re, Rd, Re and ?ngrll,ln DMSO as described above, were prepared. ALDH

was obtalfREFRERTIRAIRRRR CIPRSHRS UNRISEERE 1o A NEChEDRSFLERPL PARPISimed in
vitro accasgingetwsithinfiiaive aupdied thy didevaledamaaivaidifi dwlthy shigiaeeddition of test substances,

which is on ass escribed in Basti . Bi i .(£3-786. This
assay m3§s§ res the cgsynsv%?}snlg%sggggéxtlg%e%%%{ep?#%%%%iaﬁi tﬁgﬁg&%ﬁzg tgd;ggl_]éﬁ{%:%talysis.
[00122]Rb3 @iy trenrvetiiedhisnism rttoprnaraditd ipoeiEnsitgsidghiserrasedbs REVIRUE Re, Rd, Re

and Rgl ofj @h{de UMY fRUNRIDRIR VRS A Re YR dBRRIRS RApHiGHIISGESnt in a
protopanaxadiols Rbl, Rh%, Re and Rd versuys theﬂail’\%‘eraged(g§ ects Qf protopanaxatriols Re and Rgl.

These reSHRISteRRGHSH 4ESd HETLR HEEPRPAREIRR Jith 8P sl P ¥Ry RE B £H otopanaxadiol type
ginsenosigiasavigdsescihaséestite ah Aldehydéncpartistrazinmin sanbieict? ardiiheR1h2, &e,d0d Rd increased

ALDH acgé%%%d [oloRaaRA IRl %&S&%ﬁﬂﬁgﬁ%ﬁ R dig g iQ%"&geﬁfQ WGREL& Tget on ALDH
activity. (Figure 3). The average increase in activity by protopanaxadiols as compared to
protopanaiemeestateksis Seoeariglaepagvided herein, and without intending to be limited by any
theory or mechanism, protopanaxadiol type of ginsenosides decrease activity of alcohol
dehydrogenases. Since alcohol deltydrogenases are typically present in a subject to catalyze
alcohols into aldehydes, phrases used herein in conjunction with the methods provided for
use of a ginsenoside such as “reduce an aldehyde concentration in a subject” and similar
phrases, can, for instance, mean prevent or reduce an aldehyde concentration in a subject that
would otherwise occur in the absence of the ginsenoside being administered to the subject. It
will also be understood, that without intent to be limited to any particular theory or limitation,
that protopanaxadiol type of ginsenosides administered to a subject may both decrease
alcohol dehydrogenase activities and increase aldehyde dehydrogenase activities in the
subject.
. [0084] In some embodiments, methods are provided for preventing or ameliorating a
symptom of elevated acetaldehyde concentration in a subject comprising administering to a
subject in need thereof an amount of a ginsenoside effective to prevent or ameliorate a

symptom of elevated acetaldehyde concentration in the subject.

-16-

200045278.028



8.3. Exemplary Ginsenoside Compositions [00123]This example describes the preparation of different
ginsensoside nutraceutical compositions. [001241Preparation oftansule Compositions
[001251Example A: Ginsenoside composition 500mg (Rb1 165 mg, Rb2 40 mg, Re 250 mg, Rd 45

mg), Lactosg@Pmgrneisseh 50mg, Talc 2mg, and Magnesium Stearate ifppsop@k ARk The
above-mentioned ingredients are mixed, and filled in a gelatin capsule according to conventional

preparatl capsulq é&%ﬁr%;g%%ﬁéﬂée%@%m%é%%%%ﬁ%«? rLg%éﬁg];xample B:

Glnsenos uch as Rbl Lactose 50 mg, an gnesium Stearate in

proper qd ok &B’é\!‘éﬂrﬁ%@h@ﬂ4@%@&@&‘?@%@2@@7(}9%7Pﬁ@ﬁ)’lM@b/OOMS1 mixed,

and filledg ﬁ@iﬁé‘ﬁcﬁﬂﬁ%ﬂ&ﬁ@@@@ﬁl@é& ﬁpﬁemwkmﬁﬂpef@ GRARRE kTewRdthose
skilled in the art to a capsule. 7J§I]Exan%%§ C: i}llprejrseno uch Rb2 1 mg), Lactose
50mg Sté%ﬁegﬁﬁﬁ ésgh‘i’ ageldl g{;‘% fty2 8%58%’ fetitioned

|ngredlemmmﬁmﬂymmhwdmmmmbmmmwmg incomsirgndtinatallsrepération for

gg?nsr?cl)ilstlon 100mg (Ige%ﬁllé%gléﬁgﬂ%i%t&o& ?09 égggi%)%géﬁéﬁ%?mﬁﬁh%grﬁg Lgalgs)se 50rng,

Starch 50Rtakerefighe ey bMeobrlgnesium Stearate in proper quantity. The above-mentioned
ingredientggis) Mixed, mnd-iladinbadialaHin AR HeRsEOseiR LA ﬁ%ﬁﬁ@ﬂ@&%j@éﬁa@{ﬁﬁ@ﬂ for

Rl 35mel ERATALAIONE LACHE-C B STER SOl ool DHRp AR AR SRR Sarate 1
proper quantitenodiatae theenpee tang redh:emmyde(ém)ahdgﬁﬂesb subtgel dt(ALa¥Lje according
io0130jhaa, e AGA AR B SR s RORE IS e S BANEAEHHE, i somg
Talc 2mgAdatiRiZgredn. s dinsassed phoyer quantity. The above-mentioned ingredients are mixed, and
filled in a an capsuig @ dRgdasRRNERlaRALRIe pRselig oF GrRsIKAS eaadaiBnee skilled in
e AT O ey e tn dubjech, thereby redueing acetaldehyde conbentradons In the sibject. r K02 7> Mo
[0088] As such, it will be understood that such methods can, for example, be utilized
for alleviating discomfort of the acute symptoms of acetaldehyde (such as, for example,
dizziness, tachycardia, flushing, headache, and so forth).
[0089] The methods provided herein can, for example, also be advantageously to
minimize exposure to acetaldehyde concentrations and thereby reduce the likelihood or risk
of developing a disease or disorder associated with the long-term exposure to acetaldehyde.
[6090] Acetaldehyde exposure can, for example, arise as a result of ethyl alcohol
consumption. In some embodiments, acctgidehyde is a product of such as, but not limited to,
cigarette smoke or exposure to aceté,ldehyde in the environment outside of the subject.
[0091]} In certain embodiments, a symptom of elevated acetaldehyde concentration
comprises flushing, elevated heart rate, palpitations, hypotension, nausea, dizziness,
headache, vomiting, diaxrhea}, upset stomach, ataxia or confused consciousness.
[0092] In certain embodiments, the disease or disorder comprises hangover, alccholic
gastritis or alcohol-induced liver damage.
[0093]) In certain embodiments, the disease or disorder comprises upper aerodigestive
tract cancers, digestive tract cancers or breast cancer. In an additional embodiment the upper
" aerodigestive fract cancer comprises esophageal, oropharynx, hypopharynx, larynx, head or
neck cancer. In a further embodiment the digestive cancer comprises stomach or colon

cancer.
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75 mg, Rd 75 mg), Silymarin 200mg, Lactose 50mg, Starch 50mg, Talc 2mg, and Magnesium
Stearate in proper quantity. The above-mentioned ingredients are mixed, and filled in a gelatin capsule
according to conventional preparation for capsules known to those skilled in the art to give a capsule.
8.4. Reducingg®wesalsiattyde Concentration in a Subject [00132]The exampigsshaigwecssti demonstrate
that ginsenosides can prevent or alleviate symptoms associated with ethyl alcohol intolerance in

human sybieats. 8.4.15tushai embolifbad] tiuRsaw Bl e vansHaseldrabiag pPeak acetaldehyde
concentration In the blood dﬁe to drinking ethyl al thl can bﬁ reduced in a subject after being

administeheEhagfstlistit PERERYoIhRYRE S R SHISEREHAMIARRRG ethyl alcohol
in the abgewes afithsiginadresitml is2Bem{f0134]Techniques for blood sampling and analysis of

R ) T Y A RN TR

Alcoholis
98, 201-nskrr tisen efithe slveblolism: Clinical and Experimental Research 1995, 19, 939-944. Also,

those skillgghig) the art gye.RuarenibadinerensnsiR@egigidshdenaaisdhrRSHRIsshwillitgase the
subject's heart rate, and that heart r{}ﬁa O%e used as Indicator of acetaldehyde levels. Maximal

ate can
concentratGE BisRets gAY ATt AT AhRER A AR ERTNE 245 BIERBB SRl owing
ethanol cestdetnfitinsedtitesolfacimitimetiyl giloehodituefizaiveid ordexaithpleordeattatikedeed or absent
ALDH2 agéi\éitz}{d gO&‘;;SJ uman | ybjects known to have intolerance to ethyl alcohol are identified and
randomly p1ace iRto treatme %g'lnsenoside and ethyl alcohol) and control (placebo and ethyl alcohol)
groups, Hé8 lates anth iskstsinsumbeiiments.dhgwmethorn pravided breeinaprmeat Qrionakiomaiickafter

administrafiap o ginsEnASIaRAARCERG ARSI ABIY, Riiennuaraichpiosenasididn the form

of a liquid composition is orally administered in a 0.8 mg ginsenoside/kg body weight dose to the
treatment§robPRAcPaEE g AR THRIdRAsHPIFR KOMR? BFEReS 2 AMOURRAL fe8atRPsidministration

of ginsenefitisivs folpasika: athdicninoh €)hadky pizusnidislétheitocencinsutijedn Beriodically heart
rate will be {’nonitored and blood samples withdrawn over time course of up to six hours. Subjects can

also be aSked 1 tté self-report symptoms such as headaches, dizziness, etc., and can be evaluated for

flushing d88%8] other simesttaimsembstioxéntateisiionls fovincteasingibesgivimefvibiddpblred on the
same subjecis e dSAIRRRIR EHR S W LR Int BALIRsHORIGC SHMME Y i bR S ot RYgiguP Will be

the treatment group and vice versa for the subjects%’ormerly in the treatment group. [00136]Data
pertainind’fd‘lﬁa iy fhe fbieet 818 BONIAR concentrations, and so forth, from the subjects of each

group art jgosm)ared. 8. 2eRiulyritadinfAa] tellddekpldéondspile, aiviindiaivatiohls are sensitive to
the effects of ethyl alcohal. whigh will elicit symptom facial flushing,an 'n&r 1o} ed heart rate
in such in%?%@é%%%ee%% ﬁo.svﬁﬁrﬁ(eid I#rﬁrﬁ%%%ﬁt?é?néﬂ%fgs%%%?%%ﬁ n gt[ﬁn%h?r‘%la @%ﬁ%ggr %s%ch symptoms
in others adnHBisimdes yeneibEpopumIBIGTREsRoSTIS sifegtive il deerersashesstinity #feeBeverity of the
facial flushinganfliparegsasd i @aduigigican be attenuated in individuals that have a history of
exhibiting, such symptoms to modesy, amounts of dalcohol by WO 2009/094177PCT/US2009/000431

[00100] In some embodiments, methods are provided comprising administering to a

subject an amount of ginsenoside effective to ificrease an ALDH activity and decrease an

alcohol dehydrogenase activity.

[0€181] In yet other embodiments, methods are provided related to animal health.

Toxicity associated from drinking alcohols including those in antifreeze can be lethal even

fatal to animals, For example, in some émbodiments, methods are provided comprising

administering a ginsenoside to an animal in an amount effect to increase ALDH activities in

the animal, decrease alcohol dehydrogenase activities in the animal, or both increase ALDH

activity and decrease alcohol dehydrogenase activities in the animal. Such methods can, for

Y example, alleviate a symptom of an alcohol in an animal. Alcohols can include methanol,

B ethyl alcohol, ethylene glycol, butanel, isopropyl alcohol, and the like. In some

embodiments, the methods provided increase the rate of reducing an aldehyde in an animal.
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the administration of a ginsenoside composition as provided herein. Individuals with a history of
flushing are selected as subjects for participation in the study described below. [00138]Ginsenoside
composition: A ginseng extract having a 30% total ginsenoside fraction was prepared in powdered
form and envapsdsted {25 mg extract per capsule). The ratio of the prot@panzzeaiodads1
protopanaxatriol type of ginsenosides in the ginsenoside fraction was about 60:40. The ginsenoside
compositiarsaitibbidimesttie hisiakdyrésanosidatddde the gralgshiyfrmragolntas safe (GRAS).
[00139]Th tugé/.is self-cn(i%]ducted by each subject according to the following protocol. [00140]Sten
Al: Establis é%se_lﬁnaé}gfgo ol tolerability [00141]a) The subject records his or her pulse at rest while
sitting bef6f3#*nking ImyestivoteotbTiiemenisjtu sttivaldsrottakmaln i sdfatmenbsdinwotsthedrine, blood

pressure JigHieaiPsShAg AUIRLMEAIECHABS N QUALD AliRDGaRt Ble/Qulilssi gy prior o

this baseline measure, and no solid food for at least 4 hours orior t0 this baseline measure. The
subject sEUINER Riffe R Rily- TheRRrEPEP therias ratle antithedie)lprovilid animat(siH maskihh of the
subject fajeprs;-gitnldegdaaelimdldactauk)ect should also evaluate his or her facial flushing. [00142]b)
The subjegt drinks 6.0z white wine (11 to 12.5% alcohol content-no dessert wines) within < 30 min as
tolerated,?%br%fn il at leasttvo of fhoe %ﬂsé%?ﬁlg %\E}%n ¢ gﬁﬁlgﬁgﬁa%}ﬁf? §ﬁ%ﬁé%$%e§’r¥ 5 %E)Ierate any
more alco¥idlbe Qfﬁhﬁg’ﬂﬂfa_:r(bmim@@&és@j@mé@ﬁym@fmmwmmnitor your heart
rate every 1o miBH G AiIBR S 5P A kb S6iRL A S ehBiniga

Experience 1 or more symptoms associated with acetaldehyde _ exposure such as
headachdiksliwgeree s fm&%&sﬁ%ﬁé!‘%ﬁﬁiiwsfé@49}8¥%%ﬂ§lﬂﬁéb%mB‘élaf"&rﬂ‘ﬂléng another 3
?z c?f (\;vhitﬁ:rx«:yi%@ﬂe%wa&gerﬁmmﬁt%@mmeémﬁmﬁ@/ﬂaﬁég@@wgaétﬁmﬁm@fw@@ tatal ?cf ﬁZ 0z
including the first .6 0z), Continue study participation to step and 04 qnly if at least one of the
above sy B%Srrlﬁ%l%eclcstg‘#gﬁ'\ﬁﬁ?{ezﬁb%ﬁ%%fE?ﬁﬁfﬁ%ﬂﬁﬁc}yﬁ5%8 gaﬁﬁgfgﬁfgﬁg fggg%tcﬁﬁder the identical
lighting cepeiitfonfermichitublestaanatisnciupivantasirigitpeipopse: edibe msoedidaiieytRycord the

amount of Arohal £ENE#GH, 2RO eI 6Ol SARS AR 4R _dgéeire\%é%se curves derived from _
20091094177PCT/US2009/000431 [00146]0 Measure heart rate and monitor flushing every 15 min for
four houri&®aiie or animal model test systems. Suitable regiments can be selected by one skilled in

the art by considering such factors and by following, for example, dosages reported in the
literature and recommended iﬁ the Physician’s Desk Reference (57th ed., 2003).

[06104] Exemplary doses of ginsenoside in the methods provided herein include
milligram or microgram amounts of tota! ginsenoside per kilogram of subject weight {e.g.,
about 1 microgram per kilogram to about 100 milligrams per kilogram, about 100
micrograms per kilogram to about 5 milligrams per kilogram, or about 1 microgram per
kilogram to about 50 micrograms per kilogram). Generally, the daily dose range of a
ginsenoside described herein lie with the range of from about 0.01 mg of total ginsenoside to
about 1000 mg per day. These amounts can, fér example, be given as a single once-a-day
dose or as divided doses throughout a day. In one embodiment, the daily dose is
administered twice daily in equally-divided doses. More typically, doses of the ginsenoside
will be administered prior to an expected exposure to an aldehyde, or after exposure to the
aldehyde is apparent, for example, by manifestation of the acute symptoms of aldehyde
exposure in the subject. .

[00105] Specifically, a daily dose range should be from 5bout 5 mg to about 500 mg
per day, more specifically, between about 10 mg and about 200 mg per day. In managing the
subject, the therapy should be initiated at a lower dose, perhaps about 1 mg to about 25 mg,
and increased if necessary up to about 200 mg to about 1000 mg per day as either a single

dose or divided doses, depending on the subject’s global response. It may be necessary to use
o= 19
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completion of alcohol intake or until both return to normal (pre-drinking baseline) Record the time when
heart rate and flushing to return to pre-drinking baseline values. [00147]Stet) 02: Test on 50 milligram
ginsenoside composition [00148]Step 02 is to be performed at least 3 days after step A was

completed. [@}4flm0edire subject records his or her pulse at rest while sigigngoesieresgeaking any
alcohol. The subject should not take any caffeine, pseudoephedrine, blood pressure medications, or

any other Jagghicabipihe ke ingralien AR fahald aRRidd i ANebAR Splid, taodsfor at least 4

hours, prior to anticipated alcohol intake time. The subject shquld have a family member or friend
judge "reoﬁ?@gﬁe,“tatﬁc@’f%ﬁfé’ R AL a8 R GBReEe 18 B ARiar thah (e 4i8ti8: The subject
should alstisieidnatetdetting hieysinian failltdtus hing aHA0ARG] v Tadeudtcadissios: edrthmginsenoside
compositign, fter 1.5 hours from taking the ginsenaside composition .. the subject should
perform tr%k éﬁgv%\}?n%%@a 8 ff’s‘%r‘ %%nﬁﬁn; %??réqsﬂe\s/\ﬂﬁgegif%zé%&g?%oe ore %{r}lkleflléeaa%y alcohol; Ask
the familylvesablesr Gesaef ardinemgkiltdelfiesrt, and self-evaluate facial flushing. Take a facial

photograpjuqeneyre-criniinerhassbisiALhe, b ingeandinn [arahalwiaaraphslbsyahout the study

should be the sam%iii. Drink the same amqunt Of.the identjcal white wine as in step Al, part b,
above, anthPEEhB HEHNE SYRIRGHGT RREAKR 116092 Wek8ARoHL AR Hefkeanlprh d A etk shing every 15
min for foabinaLrS0fptitgiabeaic26®:ikak ebouti00 hotehsartr dtmghg, Absbingse et tnormal

(we-drinki sali d ime when heart rate gnd flushing o refurn to pre-drinking baseline
values. [0 S%%%zﬁgg%égﬁdgﬁmgg%Qggﬁ%geﬁr?o%lgggégﬁnoé})gg%ﬁf?&gﬂ&gb %‘48-?3[% be
performeabreimenty dhe desagsed ot ginssnssidp ashainisoned B1abpThe Guisg i sbowtd§ mg, or her
pulse at rasbile AliaaRsioss Aunkiag: a0nAlI0 80T 56 AUDIBCLERRHILIELIRKE dtpgarieine,

ns

pseudoephedrine, blood pressure medications, or any other medications known to alte ’hpart rate for
at least 22905 'R B §90BeLr AP SPE W&E@,%ﬁ&%m&%&m@muhﬁﬂ@ time. The
subject stdlyl height pdadayy member or friend judge "redness," and take a facial photograph of the

e o < BB TR SHOIR AR AIRR SRR S RLaRES QR QB R{ushing- 726 -

about 10 min, about 20 min, about 40 min, about 1 h, about 2 h, about 3 h, about 10 h, about
12 h or about 24 h prior to being exposed to an elevated level of aldehyde due, but not
limited, to ethyl alcoho! ingestion. _
[60108] In certain embodiments the ginsenoside will be administered to the subject at
the same time when the event causing elevated aldehyde concentration, such as, for example,
ethyl alcohol consumption, occurs. : o
[00169] In certain cmbé)diments the ginsenoside will be administered to the subject
about 10 min, about 20 min, about 40 min, about 1 h, about 2 h, about 3 h, about 6 h or about
12 h after being exposed to an elevated level of aiﬂehyde due, but not limited, to ethyl alcohol
ingestion. .
[60110} In one embodiment the administration schedule of the ginsenoside com;)rises
single or repeated administration according to the needs of the subject as determined by the
skilled artisan,
[60111) In certain embodiments a combination of ginsenoside and glutamine are
administered to a subject. Amounts of glutamine to be administered to the subject typically
range, for example, from about 50 milligrams to about 3 grams, from about 150 milligrams to

. about 1.5 grams, from about 400 milligrams to about 2 grams, more typically about

" 900 milligrams to about 1.2 grams or about ! gram of glutamine per day.
60112} - In embodiment.s where a combination of ginsenoside and silymarin are

administered to a subject, typically about 20 milligrams to about 800 milligrams, more
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[00156]b) Take 4 capsules of the ginsenoside composition. [00157]c) After 1.5 hours from taking the
ginsenoside composition, the subject should perform the following: i. Take his or her pulse at rest while
sitting just before drinking any alcohol; ii. Ask the family member or friend to judge "redness", and
self-evaluate facial flushing. Take a facial photograph for pre-drinking baseline. (The lighting condition
for all photographs throughout the study should be the same.) iii. Drink the same amount of the
identical tyhivelyistouts! #f) smiffignampaie bbes $08, miligrausrdritntird@bimims wdlsitpeieein are
1001581%@m&p@r{g@§@@@@%§9r flushing every 15 min for four hours following alcohol intake
or until both heart rate and flushing has return to normal (pre-drinking baseline). Record the time when

heart ratd®A &3 ushingnoneaphodmrat s upish sxpmiencing an dovasdpresidehyiodswlbjects

completeghihsiterpdiang aldarihpReRing @it Pdbaidhessiud Rovsop alnga described above.

Subject 1, a 46 year old femgi?e with,a self-reported history of severe flushing response when drinking

alcohol. spgke, e g?s%ﬁ#fé{ﬁﬁ%ﬁ%‘abstaining from alcohol. Subject 1 performed steps Al

and G4 g@elsdiribed &bomeetimatinatiethnsubjeateapericatfhsimndevitaspandadeydeiddgdsalcohol are

as reported_in. Ta R f jlect 1 (P.Y.) Baseline (Step 41) Ginsenoside (Step

G4) Timegﬁqr%%%la—?ggr%crrg e Zjﬁ’ﬁjr%“&mﬁgg %—%g% % & ‘ |
[60115] In one embodiment the subject experiencing an elevated acetaldehyde level

-has been consuming ethyl alcohol.

1

8. EXAMPLES
8.1.  Alcohol Debvdrogenase (ADH) Activity

[00116]) This example demonstrates that some but not all ginsenosides decrease the
catalytic activity of alcohol dehydrogenase (ADH). In particular, protopanaxadiol type
ginsenosides were found to decrease ADH activity whereas j:rotopanaxatxiai type
ginsenosides had no significant effect on ADH activity.
[00117] Ginsenosideg Rbl, Rb.'l, Rc, Rcl: Re. and Rgl were obtained from ClromaDex
Inc., Irvine, California, USA. The ginsenosides were dissolved in DMSO to prepare & stock
solufion, Prior to performing an activity assay, portions of a ginsenosides stock solution were
diluted in aqueous reactionlbuﬁ’er soiﬁtioﬁ and from which samples were taken and assayed
for activity.

- [00118] ADH activity w'ras measured in a colorimetric 8558y 85 described in Gibla and
Gonzalex-Durante, J. Biochem. Biophys. Methods 1993, 26, 8793,

[00119] Results provided in Figure 1 show the effects of individual ginsenosides Rb!,
Rb2, Re, Rd, Re and Rgl on ADH activity. Figure 2 provides a comparison of the averaged
effects of protopanaxadiols Rbl, Rb2, Re and Rd versus the averaged effects of
prbtopanaxairiols Re and Rgl. These results demonstrate that concentrations greater than.
about 50 pg/ml of a protopanaxadiol type of ginsencside reduce the activity of ADH. In
particular, ginsenosides Rbl, Rb2, Rc and Rd reduced ADH activity and the protopanaxatriol
type ginsenosides Re and Rgl did not have a significant effect on ADH activity (Figure 1).
The average decrease in ADH activity by protopanaxadiols as compared to protopanaxatriols’
was >20% (Figure 2).
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[00120] This axampie demonsu-atcs that some but not ail ginsenosides increase the

catalytic activity of ALDH, In particular, protopanaxadiol type ginsenosides were found to
increase ALDH activity whereas protopanaxatriol type ginsenosides had no significant effect
on ALDH activity, : ‘
00121] Stock solutions of ginsenosides Rbl, Rb2, Re, Rd, Re and Rgl in DMSO as
described above, were prcpared. ALDH weas obtained from Sigma-Aldrich (product no.
A 6338). Enzyme activity assays were perfozmed n vxtro according to instructions supphed
by the vendor as modified by the addition of test substances, which is based on assay
described in Bostiar et al., Biochemical Journal 1978, 173, 773-786.
This assay measures the conversion of
acetaldehyde into acetic acid via reduction by ALDH catalysis.
j60122] Results providéd in Figure 3 show the effects of individual ginsenosides Rbl1,
Rb2, Re, R, Re and Rgl on ALDH activity. Figure 4 provides a comparison of the
averaged effects of protopanaxadiols Rbl, Rb2, Re and Rd versus the averaged effects of
protopanaxatriols Re and Rgl. These resuits demonstrate that concentrations greater than
about 5 pg/ml of a pmtopanaxadiél fype ginsenbside increases the activity of ALDH. In

' pé.rﬁcular, ginsenosides Rbl, Rb2, Re and Rd increased ALDH activity and protopanaxatriol
ginsenosides Re and Rel did not have a significant effect on ALDH activity (Figure 3), The
average increase in ALDH activity by protopanaxadxols as compared to protopanaxatriols
was >50% (Fagure 4)..

8.3, Exemplary Gipnsenoside Comgositions
[00123] This example describes the preparation of different ginsensoside nutraceutical

compositions,

[06124) Preparation of Capsule Compositions

[06125] Example A: Ginsenoside composition 500mg (Rb1 165 mg, Rb2 40 mg, Re
250 mg, Rd 45 mg), Lactose 50mg, Starch 50mg, Talc 2mg, and Magnesium Stearate in
proper quantity. The above-mentioned ingredients are mixed, and filled in a gelatin capsule
according to conventional preparation for capsules known to those skilled in the art to give a
capsule,

[00126] Example B; Ginsegoside (suck as Rbl 35mg), Laciose 50mg, Starch 50mg,
Talc 2mg, and Magnesium Stearate in prdper quantity, The above-mentioned ingredients are
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mixed, and filled in a gelatin capsule according to conventional preparation for capsules
known to those skilled in the art to give a capsule.

[60127] Example C: Ginsenoside (such as Rb2 10mg), Lactose 50mg Starch 50mg Talc
2mg, and Magnesium Stearate proper quantity. The above-mentioned ingredients are mixed,
and filled in a gelatin capsule according to conventional preparation for capsules known to
those skilled in the art to give a capsule.

{60128} Example D: Ginsenoside composition 100mg (Rbl 25 mg, Rb2 25 mg, R
25 mg, Rd 25 mg), Glutamine‘400mg, Lactose Sdmg, Starch 50mg, Talc 2mg, and
Magnesium Stearate in proper quantity. The above-mentioned ingredients are mixed, and
filled in a gelatin capsule according to conventional preparation for capsules known to those
skilled in the art to give a capsule.

[00129] Example E; Ginsenoside (such as Rbl 35mg), Glutamine 400mg, Lactose
50mg, Starch 50mg, Talc 2mg, and Magnesium Stearate in proper quantity. The above-
mentioned ingredients are mixed, and filled in a gelatin capsule according to conventional
preparation for capsules known to those skilled in the art to give a capsule.

[00130] Example F: Ginsenoside (such as Rb2 10mg), Silymarin 200mg, Lactose S50mg
Starch 50mg Talc 2mg, and Magnesium Stearate proper quantity. The above-mentioned
ingredients are mixed, and filled in a gelatin capsule according to conventional preparation’
for capsules known to those skilled in the art to give a capsule.

[00131] Example G: Ginsenoside qompo_sition 300mg (Rbl1 75 mg, Rb2 75 mg, Re
75 mg, Rd 75 mg), Silymarin 200mg, Lactose 50mg, Starch 50mg, Talc 2mg, and
Magnesium Stearate in proper quantity. The above-mentioned ingredients are mixed, and
filled in a gelatin capsule according to conventional preparation for capsules known to those
skilled in the art to give a capsule.

8.4. Reducing Acetaldehyde Concentration in a Subject
[60132] The examples below will demonstrate that ginsenosides can prevent or

alleviate symptoms associated with ethyl alcohol intolerance in human subjects.

8.4.1. Study Ne. 1 :

[00133] This example will demonstrate that the peak acetaldehyde concentration in the

blood due to drinking ethyl alcohol can be reduced in a subject after being administered a
ginsenoside relative to the peak concentration in the subject after drinking ethyl alcehol in the
absence of the ginsenoside, )
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[60134] Techniques for blood sampling and anatysis of acetaldehyde levels in blood
are well known to those of skill in the art. See, e.g., Inoue et al., Alcohofism: Clincical and
Experimental Research 1984, 8, 319-322; Stowell, Clin. Chim. Acta, 1579, 98, 201-5; and
Chen et al., dlcoholism: Clinical and Experimental Research 1995, 19, 939.944,

Also, those skilled in the art are aware that

increases in acetaldehyde levels in & subject will increase the subject’s heart rate, and that
heart rate can be used s indicator of acetaldehyde levels. Maximal concentrations of
acetaldehyde accumulation typically follow fifteen minutes to one hour following ethanol
consumption in a subject with ethyl alcohol intolerance, for example, due to reduced or
absent ALDH2 activity, _

[60135) Human subjects known to have intolerance to ethyl alcohol! are identified and
randomly placed into treatment (ginsenoside and ethy! alcohol) and control (placebo and
ethyl alcohol) groups. Heart rates and blood samples are drawn from each subject at times
prior to, and after administration, of ginsenoside or placebo and ethyl alcohol.
Protopanaxadiol ginsenoside in the form of a liquid composition is orally administered in &
0.8 mg ginsenoside/kg body weight dose to the treatment group and a placebo is administered
to the control group. Thirty minutes afier administration of ginsenoside or placebo, ethyl
alcohol (0.5 g/kg) is administered to each subject. Périodically heart rate will be monitored
and blood samples withdrawn over time course of up to six hours. Subjects can also be asked
to self-report symptoms such as headaches, dizziness, etc., and can be evaluated for flushing
and/or other symptoms. Approximately one wéek later the experiment is repeated on the
same subjects but the treatments are switched, that is, subjects formerly in the control group
will be the treatment group and vice versa for the subjects formerly in the treatment group.
[60136] Data pertaining to the heart rates, acetaldehyde concentrations, and so forth,
from the subjects of each group are compared. |

8.4.2. Studv_No, 2
[00137] Asexplained above, certain individuals are sensitive to the effects of ethyl

alcohol, which will elicit symptoms such as facial flushing and increased heart rate in such
individuals when consumed in modest amounts that would not normally trigger such
symptorns in others of the larger general population of people. This study will demonstxate
that the severity of the facial flushing and increases in heart rate can be attenuated in
individuals that have a history of exhibiting such symptoms to modest amounts of alcohol by

-04 .



1762210 761-27- WO 20091094177 PCTIUS20091000431 Baseline (Ste AI) Ginsenoside
(Step G4)

WO 2009/094177 | PCT/US2009/000431

the administration of a ginsenoside composition as provided herein, Individuals with a
history of flushing are selected as subjects for ‘participation in the study described below.
{60138] Ginsenoside composition: A ginseng extract having a 30% total ginsenoside
fraction was prepared in powdered form and encapsulated (25 mg extract per capsule). The
ratio of the protopanaxadiol to protopanaxatriol type of ginsenosides in the ginsenoside
fraction was about 60:40. The ginsenoside composiﬁcn preparation used in this study is
considered to be generally recognized as safe (GRAS).

[68139] The study is self-conducted by each subject according to the following

protocol.

[00140] Step Al: Establish baseline alcohol tolerability
[00141) a) The subject records his or her pulse at rest while sitting before drinking
any alcohol. The subject should not take any caffeine, pseudoephedrine, blood pressure
medications, or any other medications known to alter heart rate for at least 24 hours prior to
this baseline measure, and no solid food for at least 4 hours prior to this baseline measure.
The subject should have a family member or friend judge “redness,” and take a facial
photograph of the subject for presdnnkmg baseline. The subject should also evaluate his or
her facial flushing.
[60142] b) The subject drinks 6 0z white wine (11 to 12.5% alcohol content-no
dessert wines) within < 30 min as tolerated, or until at least two of the following events
occurred and/or the subject cannot tolerate any more alcohol:
i Sitting HR (heart rate) at rest increased by at least 30 beats/min
(monitor your heart rate every 15 minutes during the 30 minute
drinking period); .
ii.  Facial flush score of > 3+;
fii. Experience | ormore symptoms associated with acetaldehyde
exposure such as headache, moderate dizziness, nausea, vomiting.
[00143] ¢) The subject may repeat drinking another 3 oz of white wine every
20 minutes if none of the above events pceurs, not to exceed a total of 12 oz (including the
first 6 0z). Continue study participation to steps G2 and G4 only if at least one of the above
symptoms occurred with alcohol intake.
{03144] d) Have a photograph taken under the identical lighting condition and with
the same background as in step Al, part a, above.
[00145) €} Record the amount of alcohol consumed and the time of consumption.
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[00146] f) Measure heart rate and monitor flushing every 15 min for four hours afier
completion of alcohol intake or until both return to normal (pre-drinking baseline). Record
the time when heart rate and flushing to return to pre-drinking baseline values.
[09147} Step G2: Test on 50 milligram ginsenoside composition

. [00148] Stcp G2 is to be performed at least 3 days after step A was completed.
[00149] a) The subje'ct records his or her pulse at rest while sitting before drinking
any alcohol. The subject should not take any caffeine, pseudocphedﬁne, blood pressure
medications, or any other medications known to alter heart rate for at least 24 hours, and no
solid foods for at least 4 hours, prior to anticipated alcohol intake time, The subject should
have a family member or friend judge “redness,” and take a facial photograph of the subject
for pre-drinking baseline. The subject should also evaluate his or her own facial flushing,

{00150 b) Take 2 capsules of the ginsenoside composition.
[06151] ¢}  After 1.5 hours from taking the ginsenoside composition, the subject

should perform the following:

i Take his or her pulsé at rest while sitting just before drinking any
alcohol; ‘

il.  Ask the family member or friend to judge “redness”, and self-
evaluate facial flushing. Take a facial photograph for pre-drinking
baseline. (The lighting condition for all photographs throughout
the study should be the same.)

iii.  Drink the same amount of the identical white wine as in step Al,
part b, above, and record the time of alcohol intake.

[00152] Measure heart rate and monitor flushing every 15 min for four hours following
alcohol intake or until both heart rate and flushing has return to normal (pre-drinking
baseline). Record the time when heart rate and flushing to return to pre-drinking baseline

- values.
[00153] Step G4: Test on 100 milli insenoside composition
[09154] Step G4 is to be performed at least 3 days after step G2 was completed.
[00155] a) The subject records his or her pulse at rest while sitting before drinking

any alcohol. The subject should not take any caffeine, pseudoephedrine, blood pressure
medications, or any other,mcdications known to alter heart rate for at least 24 hours, and no
" solid foods for at least 4 hours', prior to anticipated alcohol intake time, The subject should
havea faimily member or friend judge “redness,” and take a facial photograph of the subject
for pre-drinking baseline. The subject should also evaluate his or her own facial flushing,
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100156] b) Take 4 capsules of the ginsenoside composition.
{60157} c) Afterl.5 hours. from taking the ginsenoside composition, the subject

shouid perform the following:

i.  Take his or her pulse at rest while sitting just before drinking any

alcchol;

iil.  Ask the family member or friend to judge “redness”, and self-
evaluate facial flushing, Takea facial photograph for pre-drinking
baseline. (The lighting condition for all photographs throughout
the study should be the same,)

iii.  Drink the same amount of the identical white wine as in step Al,
part b, above, and record the time of alcohol intake,

[00158] Measure heart rate and monitor flushing every 15 min for four hours following
alcohot intake or until both heart rate and flushing has return to normal (pre-drinking
baseline). Record the time when heart rate and flushing to return to pre-drinking baseline
values. '
100159]

G4 of the study no. 2 protocol described above. Subject 1, a 46 year old female with a

Results: Two subjects completed the step Al and at least one of steps G2 and

self-reported history of severe flushing response when drinking alcohol, Subject 1 describes
herself as typically abstaining from alcohol. Subject 1 performed steps Al and G4 as
described above. Heart rate and evaluation of flushing in response to drinking alcohol are as
reported in Table 1.

Table 1: Regults for Subject 1 (P.Y.)

Baseline {Sfep A1) Ginsenoside (Siep G4)
Time Heart rate Flushing Heartrate | Flushing
{min) {bpm) (bpm)
0 64 64 ,
15 92 2 84 1
30 120 3 88 2
45 104 3 2 3
§0 3 92 3
75 108 80 3
90 84 80. 3
105 76 2 80 2
120 84 2 80 2
135 B8O - i 88 2
150 88 1 80
165 84 i ‘
180 88 i 76 o2
210 76 1
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. 360 average 64 eh 2.1 1001601 After taking the ginsenoside composition prior to drinking alcohol,

subject | reported that, after drinking ethyl alcohol, she felt better when taking a ginsenoside

composition than without the ginsenoside composition_ She reported that the flushing she experiences
when drinkingvalgedsaklioek longer to manifest when she took the ginsenos%?:% m%gsmon (Table 1).

As shown in Figure SA, subject Is peak bean rate in response to the alco
taking the ginsenoside compoj} - )

absence of the diNSefgRIIE T maﬁﬁwﬁbu
a self reported hjstorymidlushing reggpense v

g4

G¥¥ibwer after

hen dr:n,\.r;%tof alcohol in
sres)-fae1oT TSERNSIES (Fepfad)an; o1d male with

Bjedt 2 LB s himself as

occasionally drinking $sgall am ounts oT AICoHoT Subject 2 erfohTed steps-At-ane-82-as described
above. Heart rate_ and2@¢aluation of flushing |in TESPONSE 10 drinkity-aitcohiot-are-as-repoyted in Table 2.

300 80 0 72 1
330
360 _ 64
average 2 1.7 B0 2.3
[00i60) After taking the ginsenoside composition prior to drinking alcohol, subject |

‘reported that, after drinking ethy! alcohol, she felt better when taking & ginsenogide
composition than withowt the ginssnoside compositior. She reported that the flushing she
experiences when drinking alcoho! took longer to manifest wher she took the ginsenoside

composition (Fable 1). As shown in Figare SA, subject 1's peak heart rate in response to the

alcohol was much lower after taking the ginsenoside composition {circies) than when
drinking the sguivalent emount of sicoho! %nl absence of the ginsenogide composition {sofid
sguares). L
[00161] Subject 2, is & 23 year old male with 2 self reportsd history of fiushing
response whep drinking alcohol, Subject 2 describes himself as occasionally drinking small
amounts of alochol. Subject 2 performed steps Al and G2 as described sbove, Heart rate
and avaluati‘on of flushing in response to drinking aleohol are as reported in Table 2.

Tabile 2: Resuits for subject 2 (B.)

. : Bascline {Stop AT) Binsenoside (Step G2}
'ﬁme Heoart rate Fiushing Heart rate Flushing
fmiin) {bsprm) ' {bpm)
0 , 80 4] 7% ¢
i5 84 £ a4 1]
35 9% i 0% i
50 102 2 g5 1
75 128 2 0w 1
a0 128 3 135 2
110 133 3 108 2
130 123 3 -
145 139 2 126 3
185 Y C 2 '
205 8¢ i
average 132 1.7 103 Rk
L '
(08162} Afier taking the pinsenoside composition prior to drinking alcohol, subject 2

reported expsriencing a noticeable reducton in fushing that normally occurs when drinking
o (=3
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 Table 2: Results for subject 2 (B.) Baseline (Step Al) Ginsenoside (Step G2) Time link Heart rate
(bem) Flushing Heart rate (bnin) JFlushing a 79 15 94 94 35

alconol in the absence of taking the ginsencside compesition (Table 1), As shown in

Figure 5B, Subject 2's peak heart rate in response to the alcoho! was lowsr after taking

the ginsenoside composition (circies) than when drinking the eguivalent amount of

alcohol in absence of the ginsenoside compositian (soiig sSquares).

[00163] These results demonstrate that a ginsenoside composition as provided herein
can reduce symptoms, such as, for example, discomfort, flushing, and increased heart rate
associated with alcohol sensitivity,

[_00-164]' Although the foregoing invention has been described in some detail by way of
illustration gnd exampie for purposes of clarity of understanding, it will be apparent to those
 skilled in the art that certsin changes and modifications will be practiced, Therefore, the

description and examples should not be construed as limiting the scope of the invention,
-which is delineated by the appended claims.
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Claims
1. A ginsenoside composition suitable for administration to a subject consisting of a non-
ginsenoside fraction and a ginsenoside fraction, wherein the ginsenoside fraction consists of Rb1,

Rb2, Rc and Rd.

2. The ginsenoside composition of claim 1, wherein the ginsenoside composition is a
pharmaceutical composition and the non-ginsenoside fraction comprises a pharmaceutically

acceptable carrier, excipient, diluent or sokvent.

3. The ginsenoside composition of claim 1, wherein the ginsenoside composition is suitable for

oral administration to a subject,
4. The ginsenoside composition of claim 1, wherein the ginsenoside composition is a
nutraceutical composition and the non-ginsenoside fraction comprises a physiologically acceptable

carrier, excipient, diluent or solvent.

5. The ginsenoside composition of claim 1 wherein the non-ginsenoside fraction further

comprises glutamine or silymarin.
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126 8 7 2058 10311.0 average 1121.7 [001621After taking the ginsenoside composition prior to
drinking alcohol, subject 2 reported experiencing a noticeable reduction in flushing that normally
occurs when drinking - 28 - alcohol in the absence of taking the ginsenoside composition (Table 1).
As shown in Figure 5B. Subject 2's peak heart rate in response to the alcohol was lower after taking
the ginsenoside composition (circles) than when drinking the equivalent amount of alcohol in absence
of the ginsenoside composition (solid squares). 1001631These results demonstrate that a ginsenoside
composition as provided herein can reduce sym s, such as, for example, discomfort, flushing, and
increaséd heart ra%léegzg%%%?éﬁlﬁﬁ]eg coho s%nngs%lft)?\%ﬁ? TOIB %Tﬁfﬁ‘h%%“éﬁi fh% %‘F%%%%egnﬁrg?}éntion has

been destibedthylsdeaboditialcmpeoay ofubject.

7. The use of claim 6, wherein the subject is human.
8. The use of claim 6, wherein the subject has a reduced aldehyde dehydrogenase subtype 2
(ALDH2) activity.

9.  The use of claim 6, wherein the subject is a homozygous or heterozygous carrier of an
ALDH?2*2 allele.



illustration and example for purposes of clarity of understanding, it will be apparent to those skilled in
the art that certain changes and modifications will be practiced. Therefore, the description and
examples should not be construed as limiting the scope of the invention, which is delineated by the
appended claims. Claims 1. A ginsenoside composition suitable for administration to a subject
consisting of a nonginsenoside fraction and a ginsenoside fraction, wherein the ginsenoside fraction
consists of Rbl, Rb2, Re and Rd. 2. The ginsenoside composition of claim 1, wherein the ginsenoside
composition is a pharmaceutical composition and the non-ginsenoside fraction comprises a
pharmaceutically acceptable carrier, excipient, diluent or solvent. 3. The ginsenoside composition of
claim 1, wherein the ginsenoside composition is suitable for oral administration to a subject. 4. The
ginsenogjde compesiion et aiaIw, 1iusraib H8GINRENASIHR GUMRPSHONIS ADKUARRG
composition and the non-ginsenoside fraction comprises a physiologically acceptable carrier,
excipiert HRISHE LY&BR &R s s gikarasgé o mBlsiibheey &14iBi PHHaYein the non-ginsenoside
fraction further comprises glutamine or silymarin. 6. Use of the ginsenoside composition of claim 1 in
the manyfacture of a medicament for, treating ethyl alcohol intolerapce jn a.subject. 7. The use of
claim 6?3\}hereint eega%jglgﬁgl}]%&}hgﬁﬁ?r . ?@emﬁgé%’f‘%%%’%‘ip&&ﬁ@%ﬁ Cé né“é%’bﬂ%%‘f Has a reduced
aldehydedeiryden gahedwu iy pal Ream ol 2y ac vitymoo Ttletansmopeldin 6, wherein the subject is a
homozygous or heterozygous carrier of an ALDH2*2 allele. 10. The use of claim 6, wherein the
medicament is prepared for administration of about 0.1 pg to about 100 mg ginsenoside per kilogram
of the stifject's bdd§ WeigHiHE tayhaeinthe ielicareptitPrenaridrairfine siatntaient is prepared for
administratiemifv:cetbinatioil iyitna BoaticdOROMHi U aaas: tof alveubZngrams,of glutamine per day. 12.
The use of claim 10, wherein the medicament is prepared for administration in combination about 20
milligrams to about 800 milligrams of silymann per day.
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