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health and reach optimal physical perfornmance, new
recovery of vital energy. Adequate rest is essential. If exhaustion is so severe that the body is unable to

recover, an individual can develop a certain degree of deficiency of qi and vital energy, which may
manifest as fatigue, lack of energy and unsatisfactory performance of physical activities. If the deficiency
is very severe or persists for a long time, it can even affect a person’s overall health because vital energy
is also responsible for the majority of physiological activities in the body.

[0005] Balance between vital energy health and physical exercise is very important. If there is an
optimal balance, physical exercise can benefit the health of the whole body because it promotes blood and
qi circulation, which in turn supports vital energy health. On the other hand, if physical exercise is too
intense, it can deplete the energy reserve of the body and exhaust the vital energy which over time may
then result in health problems. Therefore, to maintain health and reach optimal physical performance, new
methods of improving the body’s recovery after exercise are desirable, especially to improve the recovery
of the vital energy.

SUMMARY
[0006] The present disclosure provides novel compositions, kits and methods for pharmaceutical or

nutraceutical use in a mammal, preferably in a human.



met hods of inproving the body's recovery after exercise are desirable,
especially to inprove the recovery of the vital energy. SUMVARY [ 0006] The
present dwechwmeusmeprovi des novel conpositions, Kkits anecraBiadsohor
pharmaceuti cal or nutraceutical use ida a manmal, preferably in a

human. [ 0007] I n one aspect, conpositions are provided, conprising an herbal
ext r acti0Wf7] Rhouti ashet. cpeprsitensara nvided kenpraingesthehet cxrict Of Rkegebirkiplieta athe
CONpOSi,f i ri IRLeat t

ay. b "5 "oy U EDEE SRR e gyt B0 Ry iR e oo e KRRRA R
her bal cempesaon ngfly bRheelidoligrid pemuacstsel. corrprl ses at |east about O. 40% at

| east 8@@3% @mb%ﬁmleﬁfg [‘5 ﬂ@@a"l'%xt SA) /k%mﬂul Ic%@ﬁ&ztagtggtgﬁseg t7192%3 ab%ﬁtdéﬁf%s,tat

about or at l'east about 0.90% w w sa r osi ased on the total
wei ght lggt abioet h&badt leagt sbmot 0. 6@@0@9?381 #hoyoB0% nigdekishrehvus 0.80%heoh#rigast about

ext 1 acty of, Skafo B! GRA FAPL|PESAL IASkaARENE 5 0% at |east about

6. 0% at [‘east about 0% at eas 0% at | east about 9.0% at
| east 403t hl@om)ﬁ/@nl@thnteeasttle hésbal extiapt @%mlmo azle/apstona)b@%tat Ieast @ogut &.0% atdepst

about ]ag?lg %000/8 t fihst aﬁ(ﬁﬁ t7 O'%? Qtpfers]r%b&:]{ ‘BW‘%’,\’ at( ieQSY q g%‘y %tslggst élrt Eg 9%2%‘(61&5‘[

wei ght of the Rerbal  ext fact I n"sonme enbodi nent s, '
ext r actaboft 1RAGdtdeast abpeld|0, at leshprons B %ailvo att ledst Q@% 14 Qe WfW flineonpids bdsedmeri ght

of the q é QP hé}baﬁ% pf t he enbodi nents, the herbal extract of
(€] nkgot i FBEQ lgérrptrhfses about 5-50% w w of the total wei ght of the

Conposllﬂ(llﬂh In peme onlpodandntse ihaentbal extthet off @hdylid/a exernplaet confprifRly abw 15eP5¢y ehubht a
conpri %ﬁesto?aE {ghtSQF R i H.?Iﬁts%e he E}Qaémb%ﬁ ttthgfhel%lné&gfgcttvf'é?%ﬁ g

conprises a 5-50% w e total e conposition
sonme erbopiisseabat S15AB Wer dathe total vepeght of tth@ldpqsit@nc le puhaembddgncatso the 1924 vv/ w

and  NexDes k&bl Anibla GEQ BolORRodss AR (ORBM et 020 Bligha

wei ght he conposi tion. enbo | nent's, extr
Rhodi olcampm@mhoat%W%}“a\b@ﬁﬁlewl?@%lwf@eamdlpph@onherbaI extract of G nkgo

bi | oba b(ﬁ l]atfﬁ) y(;mesen;ll%d W t‘ﬂg hérﬁﬁ e&t%}c?‘l)f I\’%‘cﬁ%m cr%{k}tﬁ"g aBQLH@@(%' &/l)voalﬁd tl{qul]b%l I'n

anot her aspect present disclosure, | mprovi ng or
r est or icnigachploeidkgei hilobd atab‘@m 19% w/iveof ti@d«;/talotelalt ﬁatltprmmpogltlpn dupthetembodimpenissi ng

admi ni %ﬂeel{etﬂage)&ﬁctaoger)%gﬁwr c?é?zumﬁlelg alBJﬁ‘?ﬁ? 96% %Weail% Btk ﬁ() ﬂﬁd‘f N3 G%kﬁ%pz?oba is

conposi tion descr eln. The manmal is prefera uman
pr ef er abdy SdAN7aw/m dttlhe totalnveighy of thp pahiposigibhy a pr of essi onaI athlete. [0013]

In yet @ﬂl@} ﬁﬁﬁno@l&?@ bet 8?1%?4389 dlsQbsubd. Q%Ttﬂoﬁgoﬂﬁﬂfo@ gg&istioﬁré% 218?:1 gﬁ(ﬂlﬁén I's

prowded onprisin mnistering to the manm ' '
ef f ect ivthe aﬁd)mfta npfmipd és rOYITRS's $aninoking eduimisisaidg hmletlmmaltrh acoddhaiedl amefjechee a

pet an'aﬁﬁ{m‘t (}? lﬂtte gﬁﬁ&phéﬁc eﬁ lﬁQ{%{’ﬁ f&%ﬂmél% ﬂrei‘éﬂabtlygﬁlulﬂﬁp %ﬁ)tre g%fetrgﬁ?y an

di scl osure, UC|ng fatigue in a is provid
conpri @ih}ﬁje a@lftﬂmpﬁtmeéﬂrrthhsgapr@fem@ahﬁhtﬁtal in need thereof an effective anount

of the [6ARPIR &ét ag&heq spteptea method for promoting mental acuity in a mammal is provided, comprising
administering to the mammal in need thereof an effective amount of the composition described herein.
The mammal may be a pet animal, but preferably a human.
[0014] In a further aspect of the disclosure, a method for reducing fatigue in a mammal is provided,
comprising administering to the mammal in need thereof an effective amount of the composition of the
present disclosure. The mammal is preferably a human.
[0015] In another aspect, a method for promoting aerobic and anaerobic sports performance in a
mammal is provided, comprising administering to the mammal in need thereof an effective amount of the
composition disclosed herein. The mammal is preferably a human, more preferably an athlete, and most
preferably a professional athlete.
[0016] In some embodiments, the administration of compositions disclosed herein to a mammal is via an
oral route. In some embodiments, the composition is administered to a mammal at a dose of about 1-2600
mg/day, more preferably about 400-2000 mg/day, even more preferably about 800-1600 mg/day, even
more preferably about 1200-1600 mg/day, and most preferably about 1000 mg/day. In some
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[0023] FIGURE 3 is a flow chart representing a manufacturing process disclosed herein.

[0024] FIGURE 4 depicts graphs representing the effects of 7-week supplement with placebo and RGC
on changes from baseline in time to exhaustion (A) and VO,,.x (B) in maximal incremental test. Data are
expressed as mean + standard error mean (SEM) and analyzed using two-way repeated measure ANOVA,
followed by multiple group comparison. * P < (.05 vs. placebo values.

[0025] FIGURE 5 depicts graphs representing the effects of 7-week supplement with placebo (n = 34)
and RGC (n = 33) on testosterone (A), cortisol (B), and ratio of testosterone to cortisol (C) from baseline
(stripped bars) to endpoint (filled bars). Data are expressed as mean + standard deviation (SD) and
analyzed using two-way repeated measure ANOVA, followed by multiple group comparison. # P < 0.05:
vs. baseline values.

[0026] FIGURE 6 depicts a graph of a MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) Assay representing the effects of RG, Rhodiola crenulata, and Ginkgo on the viability of L6

cells under hypoxic conditions. Cell viability was measured by the MTT assay. Each histogram
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DETAILED DESCRIPTION
[0031] The present disclosure provides novel compositions for nutraceutical or pharmaceutical use in a
mammal, preferably in a human. In some embodiments, the composition comprises the herbal extract of
Rhodiola crenulata at about 50-90% w/w and the herbal extract of Ginkgo biloba at about 5-30% w/w
based on the total weight of the extract combination. Any combination of proportions of the herbal
extracts of Rhodiola crenulata and Gingko biloba are envisioned to be encompassed by the compositions
disclosed herein. In one embodiment, the composition is a combination of Rhodiola crenulata (root) at

about 90% w/w and Ginkgo biloba (leaves) at about 10% w/w based on the total weight of the herbal

extract components of the composition. The percentages provided herein refer to the w/w ratio based on
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(Pittler & Ernst, Am. J. Med 108:276-281, (2000)), suggesting that Ginkgo biloba may have a capacity to
improve mental conditions and physical work performance.

[0035] The Rhodiola used in the compositions of the present disclosure can be isolated from any species
of Rhodiola. Preferably, the Rhodiola used is an extract isolated from the dried root and rhizome of
Rhodiola crenulata. Rhodiola is a high altitude growing plant and there are about 200 species, including
R. rosea and R. crenulata (Kelly, Altern. Med. Rev. 6:293-302, (2001); Ming et al., Phytother. Res.
19:740-743, (2005)). Rhodiola crenulata is a Tibetan plant which grows at altitudes greater than 3500
meters. Rhodiola crenulata is an adaptogen which helps the body adapt to and resist a variety of
physical, chemical, and environmental stresses. Therefore, in various embodiments, compositions of the

disclosure may be used to increase energy, stamina, strength, and mental capacity. In further

embodiments, compositions of the disclosure may help to reduce fatigue and prevent altitude sickness. In



menbrane |ipid peroxidation, decrease oxidative danage to red blood cells
and protect nerve cells. Thus, G nkgo bil oba herbal extract may benefit any
cell or twe=um/tibeat can be damaged by free radicals. | npromasmrivoddoment, the
G nkgo bil oba herbal extract portion seduces or prevents oxidative damage
in the central nervous system and vascul ature by inproving blood flow and
ci rcul an¢ @nbodﬁm@¢PmFQsﬁttmepf thGlinl grordridmabsere & tozp maiihallenopnserféndpip-drampladyi ng

agent t, i S pW 1
SO0l ety B BRAR PG SE il ARAREPOLAIADS PRIk TEIRIG
Schul z blqawwanmﬁmntnéenllﬁe@ommhpﬁ@ﬁ E2i0s)de . andbr reeavers ca@m%g@ agpicfegdpges for

extract g acute nountain sickness (Gertsch et
al, Hg telffiffa R BBinY 4 &rth%gp\é%%l( 002): Certsch et al., BMI. 328:797,

( 2004) 0036H Fughdrmyiengng hewedyefpthe rdssclopurg [PDWPICE Rerrmpobifor conpisng { pPmbinet &
Ernst, p%%rat]on Ngrq Rh%gglazgrgmgcﬁ} ’an(f %) %zlob%zulgge cﬁ]goﬁl {‘t 0% %2%0&%4 qp@as{my
have a capacity to I nprove nenta ditions and phys per or mance.
[ 0035] aTpsogRio dnd leegogenead efifagtst hduch @mpm@nttqns) nan b nlahlefacpmre@ gnhvargus drowlatienscan
be i sol gt ' f t IS
R G e A
Rhodi oloayges damppdghy reduced erdecrggveildbilgy. plolwients ighet deu¢ ehangas, lathoeftsle2por spaoies,

i ncl udleg%ig roﬁ&ﬁ and R crenulata (Kelly, Altern. Med. Rev. 6:293-302,
(2001) % Phyt ot her. Res. 19:740-743, (2005)). Rhodiol a

crenul 4087] §3hadlmial§eétnahm|cﬂnélﬂinlﬂgh pdbagrag\s catractel thithakiekolgrasert eralqohelvags el
meters i i a t

and 1o S e B SRRy S FePEERPATH. WINGR LE oSt 00y By PERRmdy”
Ther ef andergd a sigld @uglt@nﬁtydlwnémbée e@@qtpmwrme@hs Ipfe préferreti sobasiyueng Rieyliohe
used t Sile t her
enbodi %traér’f ms%ae@é@p%gh?( Erlg(%%ds%% mcﬁ%lcgl scl Ioas%drﬁgen%ged ﬁﬂ diled Q@B%Efcée)f gtspé%%%and
pr eventroatari withddnsedok aedk bitter tagie e lrerbtedinied NmbO@mﬁlﬁoghWCdm srepilatar{eoot)i 8®l g ur e
admi ni S48 ol RTRCRARE LRR ROTHPLRIRT GRHLELR eXiEahonManbhase! | ve

i ngredi ent interest in Rhodiola crenulata is salidros
anot helexmméotﬂih/@at@éﬂ@ﬂlph gensentiaghen piidf dreed 6 ryepid tlgifé bmvamh yeHaw indwdei wigh &lﬁd/ or

rosavi ng,can rlea%?ed &fc 51ﬁ5kﬂf BNGE S AN rgc%gct Og@ﬁhﬁpﬁopfmfe&@s gmlelsafnx Qfant h€

preparations. Furt hernore, one asp i'scl osure corrp ises a
conposickirasts ad mhesmdgfoathe Dl‘rmnh@@lclw@plaraé@tl@htofthecnﬁtmhbdprmease@; dieeloded herciand
G nkgo Slgél %PEUg%{ NOS&u @grrpoa tions nay possess robust adaptogenic and
ergogeni ¢ effects. Such conpositions can be manufactured in various

for rrul 49038hdn squd erhbaglineenisg pricompasdion @f the disclvaurpapmprgsepaohasbad cxteast pf Rrvdold o

envi ronpental codta %ﬁé’&e’%u%’&rﬂoﬁ? of %%ﬁ@?"]‘éﬁ/é’ a%%% A{'%PPL{SM 1‘3%, LEAH68 5, OXM6EeN

availability, pol ants, time zone changes, or enhance

ener gy Opdd alaui 8A5%[ @I@)Bf?q 3Rh ol w1035k é‘Pﬂ!ﬂF Qﬂ&ﬁamw@ Wg@bb\ltloél@%{o alegpt BES%,
extr aCtaSSLtW' 08, &P RS, WRLES 70987 a @Jlt(boﬂ%/ @%0%”%&1{‘ s @X L ﬁtt§ 96(%”21195%

concent rat ed d&]rle o solld ¥ orm sucﬁ@gs in ormo
Each rr&;%%ﬁwa@wgd) 080os3begt bOS%MabQ}FttlelIO%a?bQPéll)15%d%h9191| bZQ%tabaéthQé% pb%l@:éég%, I'n

a pref epsiid 89 Ab9,, QAL 948 about 1.50%, about 1.55%, about 1.60%, about 1.65%, about
1.70% , about 1.75%, about 1.80%, about 1.85%, about 1.90%, about 1.95%, or about 2.00% salidroside
w/w of the total weight of the extract. In some embodiments, compositions of the present disclosure
comprise an extract of Rhodiola crenulata comprising 1-5% salidroside w/w of the total weight of the
extract. More preferably, the extracts comprise 1-2% salidroside, and most preferably, the extracts
comprise 1.2 — 1.7% salidroside w/w of the total weight of the extract.

[0039] In some embodiments, a composition of the disclosure comprises an herbal extract of Ginkgo
biloba comprising not less than about 0.5%, about 1.0%, about 1.5%, about 2.0%, about 2.5%, about
3.0%, about 3.5%, about 4.0%, about 4.5%, about 5.0%, about 6.0%, about 6.5%, about 7.0%, about
7.5%, about 8.0%, about 8.5%, about 9.0%, about 9.5%, about 10.0%, about 10.5%, about 11.0%, about
11.5%, about 12.0%, about 12.5%, about 13.0%, about 13.5%, about 14.0%, about 14.5%, about 15.0%,
about 15.5%, about 16.0%, about 16.5%, about 17.0%, about 17.5%, about 18.0%, about 18.5%, about
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[0041] In some embodiments, the compositions of the present disclosure comprise an herbal extract of
Rhodiola crenulata comprising about 5-95%, about 30-95%, about 40-95%, about 50-95%, about 60-
95%, or about 60-90% w/w based on the total weight of the composition. In some embodiments, the
compositions of the present disclosure comprise an herbal extract of Rhodiola crenulata comprising about
5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45%,
about 50%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about
90%, or about 95% w/w of the total weight of the composition.

[0042] In some embodiments, the compositions of the present disclosure comprise an herbal extract of
Ginkgo biloba comprising about 5-50%, about 5-40%, about 5-30%, about 5-20% w/w of the total weight

of the composition. In some embodiments, the compositions of the present disclosure comprise an herbal
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well known in the art. Such carriers enable the herbal ingredients to be formulated as tablets, pills,

dragees, capsules, emulsions, lipophilic and hydrophilic suspensions, liquids, gels, syrups, slurries,
suspensions and the like, for oral ingestion by an individual or a patient to be treated.

[0047] In one embodiment, the inventive composition is contained in capsules. Capsules suitable for oral
administration include push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin
and a plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers.

[0048] In some embodiments, a capsule contains about 50-1000 mg, about 100-800 mg, about 150-600
mg, or about 200-400 mg of a mixture of herbal extracts of Rhodiola crenulata and Ginkgo biloba. In

other embodiments, each capsule contains about 50 mg, about 100 mg, about 150mg, about 200 mg,
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may be used, Wthh may optionally contain gum arabic, talc, polyvinyl pyrrohdone carbopol gel,
polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents or solvent
mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for identification or to
characterize different combinations of active compound doses.

[0052] For buccal administration, the inventive compositions may take the form of tablets or lozenges
formulated in conventional manner. Each tablet or lozenge may contain about 50-1000 mg, about 100-
800 mg, about 150-600 mg, or about 200-400 mg of a mixture of herbal extracts of Rhodiola crenulata
and Ginkgo biloba. In some embodiments, each tablet or lozenge contains about 50 mg, about 100 mg,
about 150mg, about 200 mg, about 250 mg, about 300 mg, about 350mg, about 400 mg, about 450 mg,
about 500 mg, about 550 mg, or about 600 mg of a mixture of the herbal extracts of Rhodiola crenulata

and Ginkgo biloba. In other embodiments, each tablet or lozenge contains about 50 mg, about 75 mg,
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325 mg, about 350 mg, or about 400 mg of a mixture of the herbal extracts of Rhodiola crenulata and
Ginkgo biloba. In yet other embodiments, each dosage unit contains about 100mg,, about 110 mg, about
120 mg, about 130mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about
200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about
270 mg, about t 280 mg, about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg,
about 340 mg, about 350 mg, about 360 mg, about 370 mg, about 380 mg, about 390 mg, or about 400
mg of a mixture of the herbal extracts of Rhodiola crenulata and Ginkgo biloba. 1In yet other
embodiments, each dosage unit contains about 1000 mg, about 100-800 mg, about 150-600 mg, or about
200-400 mg of a mixture of herbal extracts of Rhodiola crenulata and Ginkgo biloba.

METHODS OF USE

[0055] In another aspect of the disclosure, a method of improving or restoring blood circulation is

provided. The method of improving or restoring blood circulation comprises administering to a mammal
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treated, the subject's weight, the manner of adm1mstrat1on and/or the judgment of the prescribing

physician. Generally, however, the dosage of the inventive composition will be about 0.01 mg/kg/day to
about 1000 mg/kg/day, about 0.01 mg/kg/day to about 500 mg/kg/day, about 1 mg/kg/day to about 600
mg/kg/day, about 5 mg/kg/day to about 500 mg/kg/day, about 7 mg/kg/day to about 300 mg/kg/day,
about 10 mg/kg/day to about 150 mg/kg/day, or about 10 mg/kg/day to about 100mg/kg/day. In some
embodiments, the dosage of the inventive composition is about 2-100 mg/kg/day, 5-50 mg/kg/day, 7-40
mg/kg/day, or 8-30 mg/kg/day.

[0060] Further, the amount of the herbal extracts administered in the inventive compositions can be
about 0.01 mg/kg/day to about 200 mg/kg/day, about 0.01 mg/kg/day to about 100 mg/kg/day, about 1
mg/kg/day to about 50 mg/kg/day, about 5 mg/kg/day to about 30 mg/kg/day, about 7 mg/kg/day to about
20 mg/kg/day, or about 10 mg/kg/day to about 15 mg/kg/day. In some embodiments the daily amount of
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daily dose of about 1-100 mg/kg, more preferably at about 5-50 mg/kg, even more preferably about 10-30

mg/kg, and most preferably about 20-25 mg/kg. Lower doses of about 1-6 mg/kg or about 1-5 mg/kg
may be provided. Multiple daily doses may include 2, 3,4, 5, 6,7, 8, 9, 10, or more doses.

[0064] For example, to enhance aerobic performance, the dosage of the inventive composition is about
10-100 mg/kg, 20-60 mg/kg, or 30-50 mg/kg once or twice a day. In some embodiments of the methods
of the disclosure, the composition is administered to a mammal at a dose of about 1-100 mg/kg, about 1-
60 mg/kg, about 1-30 mg/kg, about 1-15 mg/kg, aboutl-6 mg/kg or about 1-5 mg/kg once or twice a day.
In other embodiments of the methods of the disclosure, the composition is administered to a mammal at a
dose of about 10-200 mg/kg, 20-100 mg/kg, or 40-80 mg/kg once or twice a day.

[0065] The inventive composition may also be administered in combination with another therapeutic
agent (e.g., Losartan, Simvastin, Ramipril, Aspirin, TPA and the like) or nutritional supplement (e.g.,

Lingzhi, green tea, and/or vitamins) to prevent or treat conditions described above additively or
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In some enbaodi nents of the disclosure, the conposition is admnistered to a
human at a (@M@%ﬂ%@@@‘—ﬁ%ﬁday, nmore preferably about 400-2000

g/ day,[068EM sohEBatRNefsemhalTlofe ploodst oBAQ-k&&Qion process is shown in FIG. 2. The Ginkgo

biloba leaf raw herb is weighed and ground into coarse powder. The powder is then put into an extraction

chamber. The herbal powder is heated under reflux twice with 70% ethanol. The first time: add 8:1
(w/w) 70% ethanol to the herb and heat under reflux for 2 hours. The second time: add 6:1 (w/w) 70%
ethanol to the herb and heat under reflux for 1.5 hours. The temperature is 80 — 85°C and steam pressure
0.1 — 0.2 MPa. After the reflux, the condensate is filtered under normal pressure and 120-mesh, and the
residue discarded. Ethanol is recollected from the filtrate and concentrated again, at temperature 70°C,
steam pressure 0.15MPa. The concentration process is stopped when the relative density reaches 1.15 —
1.2 (at 60°C). Then 5:1 (w/w) purified water is added to the filtrate and left ot stand still for 24 hours.
The filtrate is run on the polyamide column (filtrate: Polyamide = 1:4). Purified water is added to wash

the column until the cluate becomes clear. After that, 25% ecthanol is added and then 80% ethanol is
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[0072] The collected data is analyzed using the following equation: X = Mlmx—%, where X =

amount of Salidroside in the sample (mg/g), h; = Peak height /area of the sample solution; C =
concentration of standard solution uw/ml; V = volume of the sample solution; h, = peak height /area of the
standard solution, and; m = mass of the sample. X is corrected to 3 significant figures. The expected
recovery rate is between 91.7% and 98.6%. For some herbal extractions, the absolute deviation of two
individual test results (repeated under identical conditions) should not exceed 10% of their average
values.

EXAMPLE 2. Analysis of Flavonoids by HPLC.

Sample preparation:
[0073] A 0.5g sample is weighed and 25ml ethanol is added and then mixed by shaking. The solution is

then sonicated for 20 minutes and then stands without agitation for a short period. One ml of the

supernatant (clear fluid) is removed and added to an evaporation dish. One gram of polyamide powder is



80 - 85 C and steampressure 0.1 - 0.2 MPa. The condensate is then filtered
by the 120-nmesh filter to discard the residue. The ethanol is then
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sufficiently for 15-20 minutes. A moisturizing agent (75% ethanol) is then sprayed into the fluid bed

dryer to allow the powder to granulate. During this process, the equipment inlet air temperature is

maintained at 35-50 °C and the outlet air temperature at 25-30 "C. After forming 20 mesh size granules,
the granules are dried at 50+2 C.

[0076] The dried granules are then screened and sifted with an 18 mesh size stainless steel sieve by
vibrating with screening machine (Model number: YK-160A; JiangYin Dry Equipment Co. Ltd., Jiangsu,
China). Magnesium stearate is used as a lubricant and is added at 0.2% of the total weight of the
granules. The powder is then mixed in a 3D motion mixer for 15 minutes. After being mixed
sufficiently, 20 grams of the resulting powder is sampled for QC using an in-process control test for
moisture (should be less than 5%).

[0077] After passing the QC in-process control test, the granules are transferred to a rotary tableting
machine for tableting. The pressure, rotating speed and the tablet weight are adjusted so that each tablet

weight reaches 0.4g. The tablet fill weight and the intermediate product weight variation control range
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EXAMPLE 4. Rhodiola crenulata and Ginkgo biloba Enhances Endurance Performance in Healthy

Volunteers

[0081] Empirical evidence has implicated that many herbal medicines possess athletic performance-
improving potentials. This study was designed to determine whether the ingestion of an herbal
supplement called Rhodiola-Gingko Capsule (RGC) would enhance endurance performance of healthy
volunteers and change relevant hormones in a favorable manner.

Subjects and estimation of sample size:

[0082] In order to minimize variations in demographic and baseline variables, the recruitment of subjects
was limited to non-professional, college-level sportsmen who met the following criteria: 1) aged 18-22
years; 2) had moderate-intensity exercises in a regular manner, defined as doing exercises 5-7 hours per
week; and 3) whose maximal oxygen uptake (VOyu.x) and body mass index (BMI) were 47-75 mL.min’
'kg! and 18.5-26, respectively. Those who had unstable medical conditions, a history of alcohol or
substance abuse within 1 year prior to the study, allergies to herbal medicines, needle phobia, or were

currently under herbal or conventional medications were excluded from this study.



The standard curve is plotted fromthe results, using the follow ng
formula: X =v x Mc 100 ' were - = anobunt of flavonoids in the sanple
(rmg/ 100g)woAsomw/asmant of fl avonoi ds determ ned from t hepstrapzhao/doiour ve, M =
mass of the sanple (g); Vi = volune of7 the sanple solution used in the
test; V =total volune of the sanple solution. X is corrected to 2

si gni fileal Thi gresas studsowastihfended ta desest » ovniproce¥sdifféreee drvicdsREGond dlagrbp- be

| ess t 0 fast ur a

extr ac?l% %ﬁ%g& ﬂl teg‘i"é%%@?@ﬁavS Cnl%aailt e?iil[l a\ﬁg m‘”’(‘b%nlﬂ (ta Eeghhée}(rj(ggb |%)g/rjer§ %ﬁ%gm%end
t he exdévsl ent 5)0. Qa?r asiap presvecnblysis e va@izade (ANASSUmadet.e BRegdaut thesn tasweptens,
product,,gn 3? Su é%'Es e? 0 %‘%rfmgdeh 44 fd 'nﬁﬁfae(iﬁl?é{‘éiﬁédsto %Qirgrpﬁr&f %ﬁﬁ%@ﬁéﬁ é)o‘ég .

above) are wel ghed according to a nma
el ectr @nlit@pblm anr@@xr)e’mé t4 bredropqugs. diids, genentyicoljegoflevebiphrtimenrtl 8-82 pearswlillghled i s

verifi 1 :ngr.edi t.

vy B B, b e SR S0 L LA
Phar ma(f‘éQlmgcfﬁrbal\/bzéhptﬁ/eﬂwuleﬂhaﬁétbﬂﬁﬂ,uiVéihiltrré?)Cquﬁﬁnr M)dw 7 svealdjunderetdulglerblimrht
the po cﬁé rﬁd&ﬁﬁ@%e’?&lie theGd \%}E Lonab@la %?a%%ne%@éﬁﬁnd e%dlg@ﬁtsw“ zi ng agent

(75% et ano i's then sprayed into t bed dryer to allow the powder
to granul at dreRuaiionpfiR{; € apt plaehe; the equi pnent inlet air tenperature is

mai nt ai e LT 2

form ng[ 0] %ﬁ%g?%g&v@%&ﬂﬁl&%b@‘dﬁég glr gln ﬁtﬁoﬁng%a%rl ed %tred E%gh(&é atf@o@hg{eserh
dried g\ﬂfaimineeléolémss @ihléfmgslé@@e he vhaoh R GE fhpse beeniregistered 158a ﬁ'@@hy sippmsttainthess
st eel %foéayan n%khﬁlﬂus‘ﬁ’aﬁ& éﬁé}ﬁ?ﬂ%@%&?&&lj&% (cﬁé‘b%dﬂmma%ark\%on%ﬁﬁ?

JiangYin Ltd I na Magnesi um st ear at
used aRGC 1slimnu@mdtwﬁadﬁwd@laamfe@tcaandm?@%)cbfloltaHeavmmalratws:fQHtmdfy whght. The

gr anul q&enuﬂ-&ﬁolp %r L%nI) A3 O@ES%@ a8 s'c%d%fﬁdrma?or 8&5 e/r:'l] ?gé Pe’s

After being m xe |C|ent y, 2 ans of e resulting anpl ed
f or QCRagihfig OérCth» Wbﬁ@é@@mﬁlﬂoCOMéﬁﬂSlﬂé’r Offdflé@\{aﬂr &d( s Rbemidapledises Presian

5% . [0f47] Tli%fetx%cte‘&l%%)d&goftb% 1 s @Lf}%‘ﬁ§ Oe?l‘at%rlﬁ;]%h & Sdrk OLalﬂge Qb AL r%nf'?lr €

transferredtoarotarytab et1 ng machine et ng. pressure
rot at i mapsslseeathgneiaining 2 &mgemxwéﬁ@mtwafs eTealplacsbe oras prephied wishyethrchyp bpveder in

wei ght cé&ﬁfépﬁlﬁn&aﬂgme_ﬁ@ff‘v QI%IH nfs'h%)ﬂé %s;cu o 4g7?d the internmedi ate product

wei ght variation contro % During the tableting
pr ocesd40085D Togyhloate therapalga apl (areaﬂdthmthg Iserierit of salideosidoprd flayqubiiinedintandd &

wei ght g, EYGLY C%p 1Y \%bt 58ashiBd G ﬁ% Klrgf@&f&ﬁfaﬂé_lé\tl\lfe%ﬁélﬁ&%ﬁ%r S[ﬁégt(ﬁ[DLé d&hbRgy 60

tablets are sa or weig tion re subjected to a
di si nt @gBam al@(bé% 54 vhigkgi mre@whp(evcm trmppptgdynmn@t kigher glranghe ptawgigids et ipythe

target - ount Yok S lf%%éh?@sl? udlggﬁmfd |f‘?l£9@§d“@§091f14 bbﬁmfﬂ@ﬁoﬁﬁ BF SHINA

carried out using a coat I ne nunber: GBB-600; Shanghai
Zhong l(¢dn CPereicebdeduatry Eedss. B4US: mewpnteISWéhgi’mmeta@] myecficides, bimdends, inprgotics, B

sol uti %’Ibékérs Wu?&ﬁ%%g%Qé’roﬁl%&fg@gasaunﬁ&gctamlé((ﬁ%elfobvltflre} ﬁ&ﬁ&ﬂd@& q@eant (prepared

in accordance wt e standar WS- 2693- 2001 in the Guangdong Provinci al
Dr ug Approv:ﬂtumeﬁlgea(@nmydwe@34001) and 50% et hanol. The ratio between

[0086] A double-blind, randomized, placebo-controlled design was used in the study. Participants were
randomly assigned to receive RGC or placebo supplement in the ratio of 1:1 for 7 weeks in double-blind
fashion, i.e., either participants or investigators (including capsule dispensers) were unaware of
supplement conditions during the entire course of the study (supplement codes were kept with the
manufacturer and not disclosed until the completion of data input). Each participant was required to take
4 capsules per day (2 after breakfast and 2 after supper). Assigned investigators directly dispensed
capsules to each participant and monitored their ingestion on a daily basis. Participants were also asked
to record their daily dietary, exercise and sleep patterns as well as incidence of adverse events.
Endurance exercise tests were conducted at baseline (pretreatment), week 4, and endpoint (after

completion of the treatment). All data was recorded in the data report form designed.
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Determination of blood testosterone and cortisol under resting condition:
[0090] Two 8-ml blood samples were collected under resting condition in the morning (7:00-8:00 AM),
before meal at baseline and endpoint, respectively. Sera were immediately separated and stored at -80°C
for assay. Serum concentrations of testosterone (T) and cortisol (C) were measured using
radioimmunoassay (RIA) and ratios of testosterone (nmol/L) to cortisol (umol/L) was calculated. In
order to exclude inter-assay variations, all samples were processed in one “batch” with the same assay kit
under the same condition.

Statistical analysis:
[0091] In order to exclude the influences of basal variations in endurance exercises, changes in
endurance variables at week 4 and endpoint from baseline were used for statistical analysis. Baseline
variables were analyzed using Student #-test. Two-way repeated measure analysis of variance (ANOVA)

was used to detect main effects of supplement and treatment time on endurance and hormone parameters.
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and engpet-at T{atien 62.0(6.1) | 595(6.5)] 0101 | 14(6.7) 32(61)| 04(64)] 3.9(52)
peak power output (W .kg™") 10.1 (1.7) 10.0 (0.8)| 0.963 [ -0.1 (1.6)[-0.2(1.2)[ 0.0(1.6) 0.0 (L.5)
Minimum power output (W.ke™)| 5.8 (0.9) 5.5(09)] 0.237 | -0.4(1.0) 0.0(1.3)| -0.3(1.0) -0.3(1.0)
Average power output (W.kg™) 7.7(0.7) 7.6 (0.5)] 0.449 | -0.2(0.9)-0.1(1.0)| -0.2(0.7) -0.2(1.0)
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a. Student z-test was used to detect statistical differences in basal values between placebo- (n = 34) and
RGC-ingested subjects (n = 33).
b. Two-way repeated measure ANOVA was conducted and followed by multiple group comparisons. * P
< (.05 vs. placebo group at the same time point.
Effects on endurance exercise parameters:
[0093] The results of endurance exercise tests are summarized in Table 2. Two-way repeated measure

ANOVA revealed a significant effect of treatment (F; g6 = 4.480, P = 0.038), but not treatment time (F5s
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i nfluences of basal variations in endurance exerci ses, changes in endurance
vari abl&¥P 3t bR 4 and endpoi nt from baseline were used for statistical

anal ysij6097Ba%e & Eroups of subjects had similar baseline serum concentrations of testosterone (¢ value =
0.329, P = 0.743), cortisol (¢ value = 1.189, P = 0.239), and T/C ratio (¢ value = 1.758, P = 0.083). No

significant effects were observed on testosterone by either treatment (Fy ¢ = 0.765, P = 0.385) or time
(Fr65 =2.565, P =0.114). Time factor had a significant effect on cortisol (F1 ¢ = 10.845, P = 0.002), but
treatment factor did not (F16; = 0.003, P = 0.957). Multiple comparisons further showed that the mean
cortisol level was significantly higher at endpoint than baseline in placebo-ingested subjects (P < 0.001),
but similar between the two time points in RGC-ingested subjects (P = 0.294). A significant effect on the
ratio was observed on time (Fi6; = 5.096, P = 0.027), but not on treatment (Fi65 < 0.001, P = 0.983).
Multiple comparisons displayed a significant baseline-to-endpoint decrease in the ratio in placebo-

ingested subjects (P = 0.029), but not in RGC-ingested subjects (P = 0.339).
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performance; and the effects are largely achieved by increasing oxygen consumption.

EXAMPLE 5: Cellular effects of Rhodiola crenulata and Ginkgo biloba

[00101] To determine whether the combination of Rhodiola crenulata and Ginkgo biloba extracts has
effects at the cellular level, in vitro tests were performed. RG, composed of 90% Rhodiola crenulata with
10% Ginkgo biloba, (batch #: 071001, Hong Kong Health Care Association Ltd), Rhodioloa Crenulata
(batch #: HJ070202-H, Hong Kong Health Care Association Ltd), Ginkgo biloba (bath #: 060802, Hong
Kong Health Care Association Ltd), and Vitamin C (Sigma, Co.) were used to treat L6 rat skeletal cells
(L6) in DMEM media.

[00102] The data discussed below is represented by mean +SEM. Statistical analysis was performed using
the two-tailed Student’s t test for difference between samples. A difference with p<0.05 was considered
statistically significant.

A) MTT Assay

[00103]L6 cells were cultured in 96-well tissue culture plates (1x10% cell/well) with 10% FBS for 24
hours. Serum-free medium was then used for another 24 hours prior to treatment with RGC, Rhodiola

crenulata extract, or Ginkgo biloba extract. Cell viability and proliferation were measured by the 3-(4,5-
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0 pg/ml 20 pg/ml 40 pg/ml 80 png/ml
Vehicle 27%+1.3% N/A N/A N/A
RG N/A 44%+1.08%** 52%+5.17%** 60%=+5.87%**
Rhodiola crenulata N/A 43%+8.14%* 62%+4.19%** 51%+1.9%**
Ginkgo biloba N/A 33%+4.9%* 38%+4.8%* 36%+6.0%*
Positive Control N/A N/A N/A 41%+3.2%**

*The cell survival rate under hypoxic condition. Cell viability is measured by the MTT assay. Data is

presented as means£SD. *, significantly different from vehicle at P < 0.05; **, significantly different

from vehicle at P <0.01.

B) LDH Assay
[00106] Trypan blue is one of several stains used for dye exclusion procedure for viable cell counting.
The primary assessment of cell viability in this study is based on measurement of lactate dehydrogenase

enzyme (LDH) leakage from the cells into the medium; an indicator of relative cell viability, using



[0098] There were 9 subjects (4 in placebo and 5 in RGC) who experienced
transient sleepiness in the initial phase of treatnent. No other adverse
events wewe mpapised. Summary: [0099] The present studypPcepBBa@N1914a
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G nkgo TOIX-6BbPH baspdrpr 0Ud maxichdy reay &it éXiemei Sd-oper VA NdIME é Dthassoniandaswerd
with pl ei ghten the sensitivity and validity of the

st udy, Sge%ﬁlg Ofob&br%%@j’gétr%b%%ul ation was defined, characterized by the sane
gender ,[0H0AGL6zellcheero grazppdvicd in BYEIN inwdiumdiupplemsntaineiths | e fetah aalf eryns, 10) Q0RDO]
The pr . . I i f 7 esul i n
an appr o e HAARE B B MR b oS S B Bagel e
conpar edtra patpd ackbecl! Meedv & celiiielDefopabaio-Thee deedrugulyjeantdiuns ewedd and

short ercglglsi, ﬁ%&:{@d %h%ﬁlei 95 nBlrs © g?g%kg‘%}g( DER"W e ?;%g 41‘?&9&911 SRSk %'E)nctfemons

basel in reat subj ects d arem e extension o
exhaust(Rirg/ml; $RaghabadS0agmbead Bed 8 idid Eaaetiid, oofirkesllobmayspesively dirngtamin

signific ?s'gfl%ﬂh Lfé)ﬁ rl?rflgﬁrs DRHYE& b %oﬁt({gﬁ%ﬂﬁc UL (92N ?19&3% }?%&‘er@)i@

nd
FIG 4), ' 'ndi ces assocCl ate power output were unaffected. On
t he ot lsbambeadiagriostid Syswel) forknomn TlvatonCareellswére dcokass! itiubiraenme fsddorat i o

of test r i i i;nd] £1r &b ) d
Fati gu P enoe kP it BhR | PR AR i BERLR Nl o QUM AT Eh AT
32: 95- 100 ul 2R putfdReiThe elisnderekdllooieyl add c@pdnged ag6000 28mE001 ERm at(RTO5hY .
In the V. . ' : i : Ui
i spl ay e TR &fonnd B LAl dBlr bl By B PE NI EED S LGB (b
si gni f iPectein| Quanditativasmlysiat kiv efailpldet fomn eflonghat Bigolari Bobciemdek Tednolngy
condi ti&%a‘w'e two hornone indices remai ned unchanged i n RGC-i ngest ed

0
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(commercially available LDH Assay Kits can be used) was then performed for each. The sample testing
tubes were mixed well then placed in a water bath at 37 °C for 15 min. Then 50ul dinitro-phenyl-
hydrazine was added to each tube, mixed, and then placed in a water bath at 37 °C for 15 min. Next,
500ul 0.4mol/LNaOH was added to each tube and then left at room temperature for 3min before detecting
the absorbance at 440nm. Volume-absorbance curve was acquired with sample volume as the X-axis
while the absorbance as the Y-axis, and the volume between the linear range was chosen. 2ul was
selected as the best testing volume and used in for the LDH Assay.

Table 5. LDH pilot testing tubes

Sample (ul) 0 1 2 4 8 12

Basis buffer (50ul) 50 50 50 50 50 50
Distilled water (ul) 20 19 18 16 12 8
Coenzyme I (ul) 10 10 10 10 10 10




A) MIT Assay [00103] L6 cells were cultured in 96-well tissue culture
plates (IxIO 4 cell/well) with 10% FBS for 24 hours. Serumfree nedi um was
t hen usedwbanicanedsber 24 hours prior to treatnent wth RGCIBRheM10i4a
crenul ata extract, or G nkgo biloba edtract. Cell viability and
proliferation were neasured by the
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Rhodi ol a crenul ata (40ug/ m) ad A ignj.f.jcant protective effect to the
hypoxi c rat skeletal nuscle égkﬁ—wﬁéﬁ%%gﬁ%§§%§m§?%h t he G nkgo bil oba
(40ug/ M) (p<0.01). Table & LG@UAH&MITeﬁgth%@dhae BRI C conditionsa aThe
cell survival rate under hypoxic condition. viability is neasured by

t he MrBagisbefer (bt a i s presént edlas nmeansSH. *, si giPficantly different

fron1vggbgp vabvall ) 0. 05; %*, significantly different fromvehicle at P
0.01 As say [00106] Trypan blue is one of several stains used for

dye exéﬁﬂ%k@ﬁ“@?@@edure forlOvi adPe cell cdlnting. The primary assessment of
cel | VQ@Q»EI&U in this study is based on neasurenment, of |actate

dehydr ogenase enzynme (LDH) | eakage fromthe cells into the nedium an
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[00111] As shown in Table 8 and FIG. 7, the LDH leakage rate in RG, Rhodiola crenulata and Ginkgo
biloba groups were significantly lower than that in the vehicle group under the hypoxic condition. This
indicated that RG, Rhodiola crenulata and Ginkgo biloba leaf extract has a protective effect to the rat
skeletal muscle cells in the hypoxic condition. RG (40ug/ml) has significant protective effect to the
hypoxic rat skeletal muscle cell when compared with the Rhodiola crenulata (40ug/ml) (p<0.05) and
Ginkgo biloba (40ug/ml) (p<0.01), respectively. Rhodiola crenulata (40ug/ml) also has significant
protective effect to the hypoxic rat skeletal muscle cell when compared with the Ginkgo biloba (40ug/ml)
(p<0.01).
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LDH pi lveford #sérbai@e tidresm SarRakbectédr! TheOnhibiRiod radiod Avas then calculated using the formula:

Inhibition ratio = (ODn-OD1) /OD1x100%. The inhibition ratio between 48%-50% was considered as

the optimal sample volume, and thus, 10ul was selected for use for the SOD assays. The protein
concentration was measured using the BCA protein quantitative assay .

Table 9. SOD pilot study

Sample (ul) 1 2 4 6 8 10 12
Water (ul) 1 2 4 6 8 10 12
Reagent 1 (ul) 100 100 100 100 100 100 100
Reagent2 (ul) 100 100 100 100 100 100 100
Reagent3 (uI) 100 100 100 100 100 100 100
Reagent4 (ul) 100 100 100 100 100 100 100

[00114] After 10pl was selected for use for the SOD assays, SOD activity assays were performed for the
samples of the various treatment groups (20ug/ml, 40pg/ml, or 80ug/ml of RG, Rhodiola Crenulata, or



Basis buffer (50m) 50 50 50 50 50 50 Distilled water (m) 20 19 18 16 12 8
Coenzynme | (m) 10 10 10 10 10 10Table 6. LDH pilot testing vehicle tubes
Sanpl e (MWD 2001112344 8 12 Basis buffer (50m ) 50 50 50 5@cHaBZao/mhisi4 | | ed
water (m) 20 19 18 16 12 8 Coenzyne 26 (m) 10 10 10 10 10 10 [00110] After
opti mal BCA assay volunme and optimal LDH assay vol unes were determ ned, the
pr ot ei rrignd@nba; agspestivelndentd BPgot ol Vitgming?) vivee dwrrpipls vofumeh evereaasi sborgn in
treat 10 . 40my/ r fo di,o ,

or G miadBIe ARE BRI i8R el BT Ot 4T RRT R EIEL R,
vol umed2ebevaathes hdslast thawsalalsh aixed, titrelelt BHoer tanpictaurafs 4§ mypaletarpenotberct o med
wher e 1 C I . at. 37 r i n
bt or e SO0 A i EraE RS pRe S AT ol et BNRE REbnR 1p 3 Al TSP
wer e t hetivityi X¢gprand pl(Geechl ihDa Twatiey O2ad ' @enti®Y COT/ f5670x 1 GtalrivialumiteX sampEO O ul
0.4nDI/L§aCﬁ was added tpleach tube and then left at roomtenperature for
3min bePOPs/ BRI REEPFHE hbsor bance at 440nm The LDH activity was
cal cul ated according to the forasw B, JoDHhehicity Mkdyy (U/ g protein) = (Testing
aD - T%LLQQ&EEN cle D) I(Qf andard AN - Standard vehigcle m) Standard
concentrati on/ prot ei n Te¥MRemtioht i on (TgSQP tsfieg ei n/nl) and is shown in Table
8 and ﬁ%%%mﬂ}@ﬁﬁb|e 7.10hDH activity gggessnent St St vehicle Testing
vehicle Testing Basis buffer (m) 50 50 50 50 2mmol / Lpyruvate (m) 2

Di sti | IRigtillgdhvater (i ) 10 12 10 Sanple 10m ) 2 2 Coenzyme | (m) 10 [00111] As
shown i, Jpbl g 8 and RLG 7, the LDHjjeakage rate in RG Rhodiola crenulata
and G nkgo biloba groups were significantly lower than that in the vehicle
group Weagent? d hypoxil® condition. THOs indicated that RG Rhodiol a
crenul g, 4l @ nkgo Qjl oba | eaf extrgct has a protective effect to the rat
skel et al nusc?e cells in the hypoxic condition. RG (40ug/m) has

si gni f iReagent prudt ect i vdVeffect to the IRypoxic rat skeletal nuscle cell when
COI’TpaI’ eo—r—tr—ttre—Rrodiotre—crermateate—oaer— <6—65r—aire—G—rkero—15 ¢ FoDa

40ug/ <0.01), respecti el'. : i,ola cre a{é 40. I ‘S0, a'
S onrt e EPRP soiies SERER gabis nd g RE g S b ROttt ks B2
conpar egenmlatdunt] lienigb Biga ghiuboira sigdiBicsgptiirhicher than that in the Vehicle group.
Table 11. SOD Enzymatic Activity

0 pg/ml 20 pg/ml 40 pg/ml 80 pg/ml
RG N/A 18.83%+0.47%* | 18.50%+0.27%** | 20.26%+0.54%**
Rhodiola crenulata | N/A 16.48%+1.20%* | 19.61%=*1.19%* 19.98%+0.87%*
Ginkgo biloba N/A 17.09%=+1.11%* | 19.79%+1.05%* 20.36%=+0.26%**
Ve N/A N/A N/A 20.00%+0.08%*
Vehicle 16.58%=+0.31% N/A N/A N/A
Vehicle 20.98%=+0.11%** | N/A N/A N/A

“The SOD activity of L6 cells under hypoxic condition. The SOD activity is measured by SOD assay.
Data is presented as means £ SD. *, significantly different from vehicle at P < 0.05; **, significantly
different from vehicle at P <0.01.
Conclusions:

[00116] Chinese herbal extract RG (Rhodiola crenulata and Ginkgo biloba) enhances cell growth and
proliferation in normoxic and hypoxic conditions. The study adopts MTT, LDH and SOD colorimetric
assays. The MTT assay shows that the cell viability of cells treated with RG are higher than that of
The
LDH assay shows that the LDH leakage of cells treated with RG is lower than the Vehicle group. The

vehicles and negative controls under hypoxic conditions and the result shows dose-dependence.

SOD assay shows that the SOD activity of cells treated with RG are higher than the Vehicle group. The

study shows that RG can promote the proliferation of the rat skeletal muscle cells and have anti-hypoxia



(p<0.01).aThe LDH | eakage of L6 cells under hypoxic condition. The LDH

| eakage is neasured by LDH assay. Data is presented as neans-tSD. *,
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concentrations groups for 12 hours. The groups were as follows: Group 1 - 80% Rhodiola crenulata +
20% Ginkgo biloba (e.g. total 80ug/ml), Group 2 - 80% Rhodiola crenulata (e.g. total 64ug/ml), Group 3
- 100% Rhodiola crenulata (¢.g. total 80ug/ml), Group 4 (“RG” group) - 90% Rhodiola crenulata + 10%
Ginkgo biloba (e.g. total 80ug/ml); Group 5 - 90% Rhodiola crenulata (e.g. total 72ug/ml), Group 6 - Vit.
C as control group, Group 7 - Vehicle, Group 8 — Control.

[00119] Each group was exposed to an ischemic solution (EBSS) and placed in an anaerobic chamber
(Diagnostic System) for 2 hours. The control cells were incubated without treatment for 2 hours as well.
The supernatants were then removed and the treated cells were washed with PBS followed 100 pl of lysis
buffer. The cells were collected and centrifuged at S000r/min for 10 min at 4 °C. The supernatant was
then gathered and the protein concentration determined was using the BCA protein quantitative assay, as
described in Example 5. The LDH activity (FIG. 9) and SOD activity (FIG. 10) were determined using
methods as described in Example 5.

[00120] As shown in FIG. 9, the LDH leakage rate in Groups 1 to 6 are significantly lower than that in
the Vehicle group under the hypoxic condition. In addition, Group 4 has a significant protective effect to
the hypoxic rat skeletal muscle cell when compared with the other five groups. As shown in FIG. 10,

SOD enzymatic activity in Group 3 and group 4 are significantly higher than that in Vehicle group. In



activity (Ugprot) = (Control OD.- Testing OD.) / Control O D./ 50%
total volume / sanple volune / protein conc.(gprot/m). Table 10. SCD
activity weaw/ii986&D control T-SOD testing Reagent 1 (nprTABfh1d/0@0fd stilled
water (m) 10 10 Sanple (m) 10 10 Remgent 2 (m) 10 10 Reagent 3 (m) 10
10 Reagent 4 (m ) 10 10 [00115] The results as shown in Table 11 and FIG 8
reveal atiiion, SOD @ryyatitaceviedh igwonpdyisisignRGntRiighcnthan hosrfoiragreppa neted grpd.
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resent i C < 05
DL oo B PR Ct: N criooa oY ot S B ALY GRS Rl Qe HaleferBla fexdy e
Chi nes ewl}h be bb\hwx&o thwet sSKREA(iRthsdirtohat seehemitiodinzntine: IGOVIkgbyOvoifayamplihanyes
cell gr d B C.C t. d
copt o e LRI, EREL) B0 WO ARIADYIE nBARAPRIIS:cc A AR p ] 1Y
cel | vidaprirtinigt fyonpthe dstlbsyre. rieshoeld bwnwrSR@dahaéva‘ﬂogmlrerrtahms t¢ thatmbddimerts ¢flths
and ne%uoy %9&&1[%% ﬁi%Hqﬁiys Qé/ R O (f;?ﬂ&lagﬁc th%:;lﬁ?ciog el EEL{% tint Shat the

dose- depen ence ay s eakage of cells treated
wi t h R@®liosvihgosleims tdbiane thhecobe b b élsglpmq)andﬁh@ n80Rda sxhyrustipnavithivgthe sdepe SOD
acti vi I i gher than the Vehicle group. The

st udy F5t egarzslalﬁﬁ ah@tl%gg%tr‘l‘%%rn?r%tbo%gﬁegr liferation of the rat skel etal
nmuscl e cells and have anti-hypoxi aand protective effects. Furthernore, the
study al so shows that RG has a nuch better effect than G ngko bil oba al one
and a greater effect than Rhodiola crenulata alone. EXAMPLE 6 : Cell ul ar
effects of Rhodiola crenulata and G nkgo biloba on human cells [00117] To
determ ne whet her the conbinati on of Rhodiola crenulata and G nkgo bil oba
extracts have effects at the cellular level in human cells, in vitro tests
are perforned. The tests are conducted by addi ng the conbi ned extracts, the
extracts individually, or no extract to human skeletal muscle cells in
vitro and determi ning effects of several cellular functions. The expression
of vascul ar endothelial gromh factor (VEGF), nyoglobin and citrate

synt hase genes, and SOD enzymatic activity, and cell proliferation and
growt h are measured under nornoxi c and hypoxic conditions. Increase in the
gene expression of VEGF



and nyogl obin indicate inproved capability to provide oxygen to the cells.
Alternation of the citrate synthase encodi ng gene, a commonly used marker
for the pweercadmt i ntact mitochondria in nuscle cellspcrnBaeb@sidruscl e
adaptation to hypoxic conditions. Alt®rnation (increase) of SOD enzynatic
activity fromthe SOD anti oxi dant assay suggests increase in the oxidative
capacity of the cells under hypoxic €bAWMBi ons. EXAMPLE 7 : Cel l ul ar

ef f ect [ enul ata and G nkgo bil oba Conbi nations [00118] To

det er mﬁﬁgk\%@e?ﬁéﬂdg})??ﬂ ent ratios of extracts of Rhodiola crenulata and

G nkgo bi | oda havecaifosigen pamueiingen detbal cxtshdt of Rbdueld glehidwin pgd exivebal neiracs
were performed. Rat skeletal nmuscle cells L6 cells were maintai ned i n DVEM
medi umos Gpige bdoitae of hovicintthd Dok 4l exadct ebRfodgde arepulaoCoprites peivpstiabdut §.44d atl 00
Umnm streptonycin in a hum d atnosphere of 5% CO2 and 95% air at 37 0C. Rat
Skel et d¢astvbout @5@e] 4tdedsGabwrt 0.60%ertdegst atoet0.i70PoGatviedst aplunp.86%( br @ least about

| g5cel |l /well) for 24 hours. Serumfree nediumwas then used and cells

i ncubatléd’f v ahdrpdidy bag@l dugly total Beighfefithehibibgl extadt.l s were pretreated with
vari ous concentrations groups for 12 hours. The groups were as foll ows:

G oup 1 - 8@% Rhddi obmapasttienof daia 1+ 2dehoGnpkigeg driclopbargcacigientsot al  80ug/ nl ),
G oup 2 - 80% Rhodiola crenulata (e.g. total 64ug/m), Goup 3 - 100%
Rhodi ol a cr énul atTae CemppsitivnpidlaidQugherein theGomppsiton(is R@lidgr oup) - 90%

Rhodi ol a crenulata + 10% G nkgo biloba (e.g. total 80ug/m); Goup 5 - 90%
Rhodi ol a cr énul atTde cemppsitionpidlaim2ygherein theGomppsi®n-is 3/iquid.C as control group,
Goup 7 - Vehicle, Goup 8 - Control. [00119] Each group was exposed to an
i schemi ¢ sol5ut i ofh¢ EB8B)sitmndf glaze ddwhereiarthahaesl ghirast ehamisgr biddi agmpsich et
Systen) for 2 hours. The control cells were incubated w thout treatnent for
2 hour deaaisabows|5H0%, Bhigass epet heYoaattssstabews 7t0Pie at leashabpa. @ncht i abeue 0% atdedst s
were washed with PBS followed 100 mM of lysis buffer. The cells were

col | ectabebt dAd7c enlensit Raye d1.8%, H0EGGt Arviun 13.¢%6, dt0cayi sboat 1340%9Qr aTlvastsbpadriddbant
was then gathered and the protein concentration determ ned was using the
BCA pr ot'eitlvepoahbised i the taial sepyeht efghaleosteat 9@t i n Exanple 5. The LDH activity
(FIG 9) and SOD activity (FIG 10) were determ ned using nethods as

descri bed i - Exarfk eoBposjtioa 2P dpimaL véistpinthp herpyl@xtr@t of Med{obH riedkagenprte in
Goups 1 to 6 are significantly lower than that in the Vehicle group under
t he hypbwxit&-98Umndim dfdhe. tothlwaghdiot hopomi@sibop 4 has a significant protective
effect to the hypoxic rat skeletal nuscle cell when conpared with the ot her
five groups.7.- As dhewrmpasitich of claigy 1, stEycianbatesltal extraettaf @iitkgo bifpbacomprits shegt
group 4 are significantly higher than that in Vehicle group. Inaddition,
SOD enzyivht wov efchd tefat yeight of thoupapdsgiosi gni fi cant |y hi gher than those four
groups except group5. This in-vitro study showed that group 4 (RG have a
si gni fi cant 13y betlhe comprsitiohppelgine 1, efhfersat the hethaltehigach phhodfolayeegldapemirivet he
rat L6 skeletal nuscle cells. [00121] Wile preferred enbodi nents of the

pr esentabelit SOt ¥uwey hed, the hetnal etevinofahidkabelibbi Isedpires abayt Si0%awwiw obthedbigl ous
to those skilled in the art that such enbodi nents are provided by way of
exanpl eveghk ¢f the composition.

9. The composition of claim 1, wherein the herbal extract of Rhodiola crenulata is about
90%w/w and the herbal extract of Ginkgo biloba is about 10% w/w of the total weight of the composition.

10. The composition of claim 2, wherein the herbal extract of Rhodiola crenulata is about
45-70% w/w and the herbal extract of Ginkgo biloba is about 5-10% w/w of the total weight of the
composition.

11. A method for improving or restoring blood circulation in the body of a mammal,
comprising: administering to the mammal in need thereof an effective amount of the composition of

claim 1.



Nuner ous vari ations, changes, and substitutions will now occur to those
skilled in the art without departing fromthe disclosure. It should be
under st oostotzhaw11vasi ous al ternatives to the enbodi ment s pofi/iBivao/di1scd osur e
descri bed herein may be enployed in pwacticing the disclosure. It is
intended that the followi ng clainms define the scope of the disclosure and

t hat net hodd2and &t mgthod pedaimi tlhwher¢ihsaid admpaisipftionivesd. cl ai s and their

equi val ents be covered thereby. CLAIM5S WHAT IS CLAIMED I'S: 1. A conposition
conpri si ng dA. herlhaimethed pbdaimol]l, Rhaein ticaowpestfisnas ainamsterga tdeliyzhn abxdosaef of
G nkgo bil oba, wherein the herbal extract of Rhodiola crenulata conprises
at | eagbowrHei?00 MmAGY, atwut #FERZHI00 ahgday, Bbds08§0-Hi00| regiddy, abwt 2@:- BOYmgdayl east
about 0.70% at |east about 0.80% or at |east about 0.90% w w salidroside
based @houthe0dtrog/ddy. wei ght of the herbal extract. 2. The conposition of
claim1l1, further conprising one or nore excipients. 3. The conposition of
claim 2, whdfei n hhectodpbelrin bl wihsrem tho¢dmposifion Flegally adpinssitar¢dotn adiumen af an 2,
wherein the conposition is a liquid. 5. The conposition of claim1, wherein
t he herdoggl ofakeut dclt00 afg/ka, mkayd 1460 g, elonpt-Be exp/kat alostakbi 5 algdgt absud% make beast
about 6.0% at |east about 7.0% at |east about 8.0% at |east about 9.0%
at | eagbowrbdung/HOo@ypr taticelaglagt about 11.0% at | east about 12.0% at | east
about 13.0% or at |east about 14.0% w w fl avonoi ds based on the total

wei ght of tHé. herdbaicthes forgmeomotrg midnal @ourfyoiwia mammelf cogipaibing: ladmukseraignto tthee
her bal extract of Rhodiola crenulata conprises about 5-95% w w of the total
wei ght ngmmah e neediberspf angffective amhent obitrp owipasivinn of clamdi m 1, wherein t he

her bal extract of G nkgo bil oba conprises about 5-50% w w of the total

wei ght of tHé corfhesicthodnf clgm Fhehagenpodpdniiontraion el didlm 1, wherein the

her bal extract of Rhodiola crenulata conprises about 50-95% w/ w and t he
herbal extrddt oflhGmeigdobiléiobid, wherpn itheegmpbrdipn iS2d508secdtof hunkie at odak of

wei ght of the conposition. 9. The conposition of claiml, wherein the

her bal abxttrla00 afg/Rivoetiont 402000 uhgaday, ploua BHl1T00009Mday, abait tl A&- HEP ed/dax b act
of G nkgo biloba is about 10% w w of the total weight of the conposition.
10. Thebeddp¥sng/ilayn of claim 2, wherein the herbal extract of Rhodiola
crenulata i s about 45-70% w w and the herbal extract of G nkgo biloba is
about 5-10%/ w dthe misthotl of elhinni, gtierewfthe ¢renpositipoisiordllypdministeray trpthvodn figr

i nproving or restoring blood circulation in the body of a manmmal,

conpr i slosvoef ahielrtilni08 meglkgn gbaud 55 A engrlegaleriut | Gr3hoadket eptelf25ang/kt.fabeut] v engdkount
of the composition of claim1.12. The nethod of claim 11, wherein said

admi ni 9r ptwwt bh miggkgomed or twice a day.

19. A kit comprising at least one dose of an effective amount of the composition of claim 1.

20. The kit of claim 19, further comprising instruction of how to use the kit to improve or
restore blood circulation, promote mental acuity, reduce fatigue, or promote aerobic or anaerobic
performance.

21. The kit of claim 19, wherein more than one dose of an effective amount of the
composition of claim 1 is included.

22. The kit of claim 21 further comprising a dispensing cup or a dispensing spoon.

23. A method for reducing fatigue in a mammal comprising: administering to the mammal in
need thereof an effective amount of the composition of claim 1.

24, A method for promoting aerobic performance in a mammal comprising: administering to
the mammal in need thereof an effective amount of the composition of claim 1.

25. The method of claim 24, wherein said administration is oral.



13. The method of claim 11, wherein the conposition is admnistered to a
human at a dose of about 1-3200 ng/day, about 400-2000 ny/day, about

800- 1600 wyp/2dayi19mbout 1200- 1600 ng/ day, or about 1000 mwgidB3o10/d6i014The

met hod of claim 11, wherein the conpaBition is orally admnistered to a
human at a dose of about 1-100 ny/ kg, about 1-60 ng/kg, about 1-30 ng/kg,
about 1-15 g/ kg, Thabwthoil oBclag/ Kgwhereiahpebmposgiongy digniosiesd ra lmmia@@t addayf

15. A nmethod for pronoting nmental acuity in a nmanmal conprising

admi ni sbertilnf00 ong/dee, awehéd0-2000 mezidhyt hleue 800- H0ehd/dat bt APBLHO0 ofig/daye or
conposition of claim1l. 16. The nethod of claim 15, wherein said

adm ni sbewtl)@mg/dayoral . 17. The nethod of claim 15, wherein the conposition
is adm nistered to a human at a dose of about 1-3200 ny/day, about 400-2000
mg/ day, abolf. 800t &@tordyf day 2% bdarntRBO@nipegi0omty/ogdly adomistdyaite al@@en at a

ng/ day. 18. The nethod of claim15, wherein the conmposition is orally

admi ni sltoerddbeus 1al OA umredre, atoua 1-46 sw/kef atwbblif0 mglk@Oabegl k) makguabost S0merye ki,
about 10-30 ny/ kg, about 20-25 ng/kg, aboutl-6 ng/kg or about 1-5 ng/kg
once orbowil dengkglenge od@iceA deyt conpri sing at | east one dose of an effective
anount of the conposition of claim1. 20. The kit of claim19, further
conprising instruction of howto use the kit to inprove or restore bl ood
circulation, pronote nental acuity, reduce fatigue, or pronote aerobic or
anaerobi c performance. 21. The kit of claim 19, wherein nore than one dose
of an effective amount of the conposition of claim1l is included. 22. The
kit of claim2 1 further conprising a dispensing cup or a dispensing spoon.
23. A nmethod for reducing fatigue in a mammal conprising: admnistering to
the manmal in need thereof an effective anmbunt of the conposition of claim
1. 24. A nethod for pronoting aerobic performance in a manmal conpri sing:
adm nistering to the manmal in need thereof an effective anobunt of the
conposition of claiml1l. 25. The nethod of claim 24, wherein said

adm nistration is oral.26. The nethod of claim 24, wherein the conposition
is adm nistered to a human at a dose of about 1-3200 ny/day, about 400-2000
ng/ day, about 800-1600 ng/day, about 1200-1600 ng/day, or about 1000

ng/ day. 27. The nmethod of claim 25, wherein the conposition is orally

adm nistered to a human at a dose of about 1-100 ngy/ kg, about 1-60 ny/ kg,
about 1-30 ng/ kg, about 1-15 ng/kg, aboutl-6 ng/kg or about 1-5 ng/kg once
or twice a day.



