APOAEQUORI N- CONTAI NI NG COVPCSI TI ONS AND METHODS OF
USI NG SAME CROSS- REFERENCE TO RELATED APPLI CATI ONS
WO 0®91145Thi s application clains the benefit ofPQI/BS2009/036767
Provi si onal application 61/035,443, filed March 11,
2008, which is incorporated herein by reference in its
entirety for all purposes. STATEMENT REGARDI NG
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT [ 0002] Not
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BACKGROUND OF THE INVENTION

[0004] Calcium is the fifth most abundant element in the human body and occurs

mainly in the bone. More than 99% of the calcium in the body is stored in the skeleton,
which constantly exchanges its supply with the remaining 1% dissolved in body fluids
and soft tissue, such as the blood. The control of this exchange is largely dictated by the
endocrine system which senses the concentration of ionized calcium in the plasma and
directs calcium exchange to maintain this critical balance. Only a small fraction of the
1% of calcium in interstitial fluids and soft tissues is ionized and soluble. The remaining
calcium in fluids and tissues is bound to proteins, particularly calcium-binding proteins
(CaBPs). CaBPs are known to function in the maintenance of calcium homeostasis.

[0005]  As the body requires specific concentrations of calcium ions to carry out
requisite physiological processes, the maintenance of calcium homeostasis is of critical

importance for bodily health. Proper ionic calcium concentrations in plasma and body
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bone m neralization. A disruption in calcium
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I's directed to nutraceutical conpositions including
nutetidrat hé¢alth cammuumitéesof apoaequorin in conbination with

an acceptable carrier. In certain enbodi nents,

nutraceuti cal conpositions include, in addition to

apoaequorin, at JINVIMARYEDE THE DOENTEON recogni zed as
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alleviation and/or prevention of symptoms or disorders associated with calcium
imbalance. Such compositions include apoaequorin in combination with acceptable
carriers for administration to a subject by a variety of routes.

[0009]  Accordingly, the present invention is directed to compositions comprising
effective amounts of apoaequorin in combination with an acceptable carrier. In certain
embodiments, the present invention is directed to nutraceutical compositions including

effective amounts of apoaequorin in combination with an acceptable carrier. In certain

embodiments, nutraceutical compositions include, in addition to apoaequorin, at least one



I mmune boosting agent, anti-inflanmatory agent,
anti - oxi dant agent, anti-viral agent, or a m xture
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selected froma tablet, a capsule, a solution, a
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including those symptoms or disorders associated with, e.g., sleep, energy, mood, pain, or

memory in a subject.

[0014] The present invention provides various advantages over prior compositions
and methods in that it provides for the general improvement of a subject’s mental and
physical health.

[0015] Other objects, features and advantages of the present invention will become

apparent after review of the specification and claims.



[0016] Figure 1 provides a graph show ng the percent

change from baseline of scores from areas: overall
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vs. days O through 90. [0017] Figure 2 depicts a graph
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invention which will be Iimted on t he a ended
scorsh &iomsstarfdaniiard q0gmrwg patigsy questignaaies Vsaga U n
and in the appended cl ai ms, the singular forns "a",
"an", and "the" include pIuraI reference unl ess the
cont ext cl BETMLED@ES@RMI@N@F%E BSVENTIONt he terns
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[OO%dj\égrn tlgglgﬁt btﬁﬁ%te@ L ?%;l%esd pa en{lglgeq{deglcﬁanﬂg,echg Qfﬂgular
forms “a”, “an”, and “the” include plural reference unless the context clearly dictates
otherwise. As well, the terms “a” (or “an”), “one or more” and “at least one” can be used
interchangeably herein. It is also to be noted that the terms “comprising”, “including”,
and “having” can be used interchangeably.

[0021] Unless defined otherwise, all technical and scientific terms used herein have
the same meanings as commonly understood by one of ordinary skill in the art to which
this invention belongs. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present invention, the

preferred methods and materials are now described. All publications and patents

specifically mentioned herein are incorporated by reference for all purposes including



specifically nentioned herein are incorporated by
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anal ysi s and met hodol ogi es which are reported in the
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cell loading. It is further known that aequorin also
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[0024] Apoaequorin has an approximate molecular weight of 22 kDa. Apoaequorin
can be used to regenerate aequorin by reducing the disulfide bond in apoaequorin. The
calcium-loaded apoaequorin retains the same compact scaffold and overall folding
pattern as unreacted photoproteins containing a bound substrate.

[0025] Conventional purification of aequorin from the jellyfish Aequorea victoria

requires laborious extraction procedures and sometimes yields preparations that are
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venti'on conprise adm ni stering apoaequorin as the ..
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imbalance, and for preventing and/or treating the recurrence of calcium imbalance. In

other embodiments, the invention provides methods which comprise administering
apoaequorin in combination with one or more additional agents having known
therapeutic or nutraceutical value. Particularly preferred applications of apoaequorin are
in treating one or more symptoms and disorders related to quality of sleep, energy, mood,

memory and pain perception.



t herapeutic or nutraceutical value. Particularly
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imbalafiesrelaped diserden thatris pegventgblehy aduimisteryg apoagdiqrife

ent ffhci t j.el - desi " 'n i :
0021 35 ] HESHE 0GB IS SRRl ot
amduB¥'l @ifdrito the Iqutuitity @f, active apérts gifficiens poyobd aTdesired therapeutic
specific "effective ampunt' wll, obviously, .vary wit .
respo i 60 NS SHHES A Sl Sndh (PO belrHjiot. O alrgic
respoh &2 TR spbdific PEeGR landoRRE  Wil10 BbAbudii vapi Wit duch th&ors as the
& ype o R d1 t he h

nimal being treated, duration of the '
partiquisaicomdition béing rasted,ghophysinat condétivin aftthe patient.ithe ypg pf animal

beingy oot HE raion e BRTERS e TG AL FrRsar DL erapy f gry, and
the §effic BANATRMR eIV 2@ tHe SRRMurk BE BRNRipoaAdd or its derivatives.

effective if it resulted in one or nore of the .
In tliie ichsswam gmoytt) weulé bp deeraert therapeutically gffestiye if it resulted in one or

i mhal -rel ated disorder: . . ,
mor P e P51 A e, te SR o » SRS bl PUBHeg RhsoPlpr; nd @
the Tower@tdrnutabiibdtRmt bV @ a41Bium $mbalindearelatddisgrder. The optimum

determ ned by one of ordi n,arc}/ skill in the r,{ US| ngdu_t )
effective amounts can be readily determined by one of ordinary skill in the “art using

routine experimentation.

[0031] In certain preferred compositions for oral administration to subjects,
apoaequorin is formulated with at least one acceptable carrier at a dosage of
approximately 10 mg/dose, a dose preferably in capsule form, with recommended dosage

for a subject approximately 10 mg/day (i.e., one capsule per day).



routi ne experinentation. [0031] In certain preferred

conpositions for oral adm nistration to subjects,
wapmasgiorin is fornmulated with at | east one apCEpPSHDY/E36767

carrier at a dosage of approximtely 10 ng/ dose, a

dose preferably in capsule form wth recommended

dosage for a subject approximately 10 ng/day (i.e.,

one capsul e per day).[0032] Conpositions according to .
[003%je pECempnsitipmsasnending torke¢ prgsent inyigniden ieludg igrids of bigphilized

r ot herwise dried form [ j F ' t .

o e S it B I S LR B o
HCPheanbapieisphddé), pHdaddobhie stienghghdditieddiuth ue albatmih ongelatin to

albumn or gelatin to prevent absor 6i n to s rlfac.esp .
prevgat absgeniton tp émé‘gqes;[@%ggerg@ (e. g:v\g@/ﬁergg’ ) Eﬁnoé}ﬂ,g’ JgRIC 68, bile
hi deal 1 LubiLi i o
oo, EP1ET R TERI IS FAEILR $5c0), dhbsnls ca.
asc@bicdacid, oshidium neetabisslfitd)j peservptieseegt Thisser¢sal,gbenzyl alcohol,

Thi nerosal , henzyl al cohql, rabens), -bul kin .
parabislt BRI SHOSRHTCPR (PHOU FIGIER (ot Iodtonty BlbgnitoD, covalent
attaggﬁ‘éﬂt to?'ﬁolyrﬁ&!’ %hél{‘lhs §Br>@&1!3}rsﬁetg1§t_fol B kb Profeis Usdingixation with

yet hyl ene gl yco o°thé protein, conplexation wth
metatetomb, boriscormorationc of (tor materral ghtor e optet pattigklatenprgpanations of

onto particyl at re ations of, pol virer |-
polyapfeie + Sich & 700G, 870, SOBSRATERGE SOIRRSEIE or onto
lipoStHED ABicBoentilsiOnl, GniceR&s Aamsllarb hafilahdllansesicles, erythrocyte
mcelles, lanellar or nultilanellLar vesicles

ghogts \r spbergplestshBeahscasmpastinas opillaaflyencs the PhywER State.ciplubility,
i1l inf i cal : i1 .
R L R

releddeVédniostioas Gecludeofinmalatien inripspkiliaidepots r(elggafatty acids, waxes,
_conpositions include formulation in |ipophilic depots
oilsfe.g., fatty acids, waxes, oils). [0033] Also

[00%(] o ”R?s%s&@oﬁ%aésaf Ibg u@l?(ee BiveRibrPhe diBhORAS éﬂfrnigisg\eliritnﬁ particulate

m nistering par ate conpositions coate .
compobifioRy Scdatedg. witlpopalyarey s(eq:, polavearernesy) . palotesrines). Other

embggflggnkﬁnﬁgz t@e ]9 {Wrgﬁggﬂ%gfngg?sqlrbérg@g B%r?l%arg?ao i%?‘tg]l% e%rgéective coatings,

protie%,%i Bibitfo?s Vr PEMIERALH OShhBRGRN OBF Svakidlis WBieQ UST TadiHiStration,
of admnistration, including parenteral, pul nonary,

includisg bamntiraly milmonarycaasalznd asalb bri¢emain enbadiments, the composition

. C osjtion is adnjnistere nt I .
s CRPRORIRE apr s EhElpRBe | Fhlinibosally, | ntramuscularly,
intrdveh& @ e NOlnErhdermially, agidycoahbouslys Utinttipmniesiealyy, intraventricularly,

_int r_aferi_t onealy, intraventricularly, intracranially
intragranigly ertinefpmprally. [ 0034] Further, as used herein,

[001;4? har FRARA dsGRbd HerBiHC %ﬁﬁé&uﬁ@aﬁfyi Rbptatlé Ear¥ielsh ate WM known
to those skilled in the art and include, but are not limited to, 0.01-0.1M and preferably
0.05M phosphate buffer or 0.9% saline. Additionally, such pharmaceutically acceptable

carriers may be aqueous or non-aqueous solutions, suspensions and emulsions. Examples
of non-aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils such as
olive oil and injectable organic esters such as ethyl oleate. Aqueous carriers include
water, alcoholic/aqueous solutions, emulsions or suspensions, including saline and

buffered media.



to those skilled in the art and include, but are not

l[limted to, 0.0 1-0. IMand preferably 0.05M phosphate
whoedober4ser 0. 9% sal i ne. Additionally, such PCT/US2009/036767

pharmaceutically acceptable carriers nmay be aqueous or

non- aqueous sol utions, suspensions and enul si ons.

Exanpl es of non-aqueous sol vents are propyl ene glycol,

pol yet hyl ene gl ycol, vegetable oils such as olive oil
[0035]d i Rpreotesdd| welvelgnrinelude tsodisms biorids selptipn,oRingees dextrose,

Agqueous carriers .;nc [ |4 :
oG RIG E S Srighc abRa Rl ks Tnd M FEMENSous, yonicles

inclagé fludf hed adtridndiapldiiieh) clRatieinteereplenishérs Guels ak nhdsedmsed on
sodi um chl ori de solution, Ringer's dextrose, dext

. SOC ! " r%se
Ringerts dexdrosen 29| tBe ilidre, Preservativea apd iifaar addiiygs mayedisqpp Present,
r ! v . . [
sch BT B4 SRR GRNELRPAJ L, Sy S e o
likebased on Ringer's dextrose, and the I|iKke.

OO b T B B0 e
inv%ﬂohaihi:llﬁge 615 Stion! IMSlifopRRedepdid(cld)etattykeids] WARE, oils). Also

ntrolled or sustained rel ease conpositions
congietienilet by tecinsetmndire gatticulatvecomppsitions poated wiidiepolymers (e.g.,

formulation in.lipophjlic depots . 9., fatty aci .
pol bt S BORL . SnBeREh Sabedic shbIRSRREe aoson
tissabfecEid ARlcEpteRAMRaAds| BN SnG@ME &t ¥dupledP® YigRids ¢ tigsue-specific

pol'oxanmers or poloxam nes) and the conpound coupled to
recepiars.bodi es directed agai nst tissue-specific receptors,

j.gan or _anti.ge upl ed [ :
003135 0T PRGBS B 35 ratpn, HBRHRIE, accordine o the
invéntion C IEpDIdte OpustiAtdte Nosisr pebtestiver chatiggs, optatense inhibitors or
i nvention incorporate particul ate forns, protective
perpeationn gahanseist dors /aripwy OGP sog radgapi§Eaiiqny n1ng dyagenteral,
LQu 1 f,gdm ni stration, including
pul%glﬁﬁ’?{élkgl (?p}{ot%ﬂgrloﬁﬁ%l@y?rﬁhasal , ophthalmic and oral.
[0038)038hGhival catitienmddifia] Mydibiei eavabgnt t dttackmwent] efitwater-soluble

ttachnment of - sol upl | h
POIGRETS RN e PEDEESIene o BiEPl nEmotERerS o by cralitiriensy guggl and
polgaég%ﬂéﬂevprgwi,ensaxsémséthylcaéérmeget liktr&€! | pd1p@Eayl  alcohol,

ran, polyvinyl al'cohol, polyvinylpyrrolidone or

polydhytpyrodlidese ar golyporlinetase knownite exhibit tsubstantially lprgeg dalf-lives

. | .- 1.ives in. blood followng,intraveno LN | O -

in Bfoar” Guloves cRrESBuhariGuh it 1o BEorstrRaiShe Bmodified

con{ﬁéldh%i lcakh QA6difBatioak SRay A6 Cias@adentecdtemmieal entitits kolability in
solubility in

aqueous solution?leliminate aggregation, enhance the physical and chemical stability of

=
=

the compound, and greatly reduce the immunogenicity and reactivity of the compound.
As a result, the desired in vivo biological activity may be achieved by the administration
of such polymer-entity abducts less frequently or in lower doses than with the unmodified
entity.

[0039] In yet another method according to the invention, the composition can be
delivered in a controlled release system. For example, the agent may be administered
using intravenous infusion, an implantable osmotic pump, a transdermal patch,

liposomes, or other modes of administration. In one embodiment, a pump may be used. In



aqueous sol ution, elimnate aggregati on, enhance the

physi cal and chem cal stability of the conpound, and
w@e@ati k4591 educe the i nrmunogenicity and reacti vPCHUSF009/036767

the conpound. As a result, the desired in vivo

bi ol ogi cal activity may be achi eved by the

adm ni stration of such polyner-entity abducts | ess

frequently or in | ower doses than with the unnodified
anothet iempodjng@gggolimnere majerilhesn hetsed lacydramotyr emborignent,

conjgglx?(f a‘lefaé% sgzsgﬁ?rgca:co oefﬁsl ce(a crf}gx zfrr%: %?%gpéauglgﬁarget i.e., the

bralaethagifsqairﬁigemﬁa Battith oﬂthé eysentid dosenf usi on,
npl antabl e osnotic punp,. a transder nal atch

[004Q]pos$hé§0m@f<)518t’lh S0 [FOREES APSHSTITS RIOBE) Sop fsfper include 2
c%%{&‘ﬁ tacc t@é‘lm&aﬁ[ﬁﬁ( 8 Sasd inl %ﬂ%ﬂ?{uﬂ?mbﬁ@ﬁi& tablets,
r| al’s cdn be used. In yet another
powmhao dap“saha& peiletso solatibhse duspehsarsse eBxisy, sm&rbdyeralgps;@gmlsmns
in prOX| ty to fhe therapeutic tar.

gels, (C&GaS, 08 FRHEHRR T SoppostPrich, ibluiRe f§§t§f8ﬂﬁ‘ prethral

@%ﬁﬁ 4. ¥ MHREGHAUIORatRfs ASTRIISR DRAGQEkEHesNsugars,
Sup e or ca%c?ﬁc er ?Qﬂnc | ud g a pharmaceut T caIIy 8

cellalosie pnzabhzds cm:drmmn;reaﬁmf@énTltrecomp@mqndcqmﬁauuma @PEACIYPTA can

such. as tablets ers aps
ve Sl i Lo BT SR BBl Tt g peler. I
furtBEPEnodfent SEpéllet 91‘(@@1& ,foMUﬁh’GﬁédT}&eaﬁ@bfmﬂoaéqlmﬂﬁl ower a period
supposi tories, including rectal and urethral

of Hmpp odiet lmamp@smqm semrerdeq thiec admipisered pl?saaméa‘@aia% eﬁnga-arteﬂal
nel.y I
PR LG e 6] RnBORY S ESUA BB, o b opc
apph&itioa] AtMehistReRAGEAalsd beaiecdaplished by steofd réaalassuppository or a
atient by, for exanple, subcutaneous inplantation of
uret a,bgmpgﬁltoryn a further enbodinent, a pellet provides
rc I Ath
00T EObEIGR, PTG ALRBEABE 8 e phogs oo
dissblvingg iaixing , gramilatingaror eteblat-forining amspsssmi aFori ngaécadmmstratlon
of a liquid, qral m ni st

spogFauBgn b P BAYSlgEIA DRI AL AT AFS IR Rk arol Seopfes. and

the ﬁﬁ@%@ﬁl‘xéﬁ‘ R4thRMd#96s Qfstéi‘ne[rg ForathisSHUBRAE,] Sudk ¥s Oehiéles, stabilizers,
uret hral suppository The coggg& tions

or am:m Killgerrtablaad byonyied rhye mmtgmaearm dsr apfar sgitaple forms for

adm(ug o%lf %}Sl v I@%ﬂ%% e%oggeg ta o%n eueqt goft %re %alpsules aqueous,

alcoRBREBAMBY dolutnsi t s physi ol ogi cal I'y-t ol er at ed derivates
such as salts, esters, N-oxides, and the |

k
[004ﬁ]xedEmmhle&d>cf i fuitolels @%t‘@h’&l‘%ﬁ Wér@ﬁ?@m&éir ﬁ%’é% baggg guch as
lact se g&!}{) ’coﬁltsaPéH inzc%rﬁbm ol Qﬁfltblgdéréj Sas 2ia, cornstarch

ycus omary et s Tnto suitabl e forms for
gelatm, with disintegrating agents such as cornstarch, potato starch, alginic acid, or with a

lubricant such as stearic acid or magnesium stearate.

[0043] Examples of suitable oily vehicles or solvents are vegetable or animal oils
such as sunflower oil or fish-liver oil. Compositions can be effected both as dry and as
wet granules. For parenteral administration (subcutaneous, intravenous, intraarterial, or
intramuscular injection), the chemical entity or its physiologically tolerated derivatives

such as salts, esters, N-oxides, and the like are converted into a solution, suspension, or
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adm ni stration, such as tablets, coated tablets, hard
or soft gelatin capsules, aqueous, alcoholic or oily
waeloatliesns. [ 0042] Exanpl es of suitable inert RehUs108%036767
are conventional tablet bases such as | actose,
sucrose, or cornstarch in conbination wi th binders
such as acacia, cornstarch, gelatin, with
di sintegrating agents such as cornstarch, potato
expalising if desingd nwith & shibstancesi customary, tangd saitable fet thas purpose, for
stFariﬁg?cid or.. e ngsiun1stearate. [ 0043] Exanpl es of
exaggle, splpalizers ot OFT AN o) vents are vegetabl e or
[0044]i MBExShpes € Rtcpite SiqaidsOsRh #3i Walf ahtl Sbild, iwie opiwithout the
Conpositions can be effected both as dry

. nd as wet |
addijonrnilnessriaient g aiharchaTmasHiSALY eaemee ikt dlfusgive oils
L0t i Nt r ial., or il iscukar :
are (L BY DR, B el Bl oP ey BACTRIBE, Kexpmple, pegmut o
soyb@ahavibbetinbeslioflaln geweraly ofatessatiné,t Suemst dex trose\arpikietided sugar
and the |ike are converted intqg a sol ution,
soluligunHd; hicols Susip it Qrwﬁenﬁfglx%@? B5 2ohyeiny ik glycol are preferred
: DSt : iRl e for this purpose,
hqu&o%%ﬁ’%ﬁé%%ﬁ?@@%%#ﬁ%?her auxi liaries. [0044]
[0045] ?hn'pﬂ‘he; p_mtpﬁraﬁ?a [o: Icemgbqumswhis:hrcoaaum f ecti\em@bmpm@ﬂt is well
Wi aQr 0 e addition of a surfactant and.other
und@ilaort b Papiop SoRRIast dhexaps, Bichiied ) e Palt a0 te
nas@hlafynﬁ rf ok higeQatits, RhérO s iquid BoIiBOns Mre@iSHeloBs; Hwever, solid
ynthetic origin, for exanple, peanut oil, soybean oil
forngy switabler £t solytionLin, @e rsuspansiongine Hquid apriateto injsEipyan also be

dext rose and r.el ated,sugar s [ , d . T
prepé"gedtp Fg‘ﬁ)ﬁ"gﬂ’é’ SIED <87 2155 p%?“ﬁ%i%l gﬁg a5 yc%’ﬂg%%r&gkcslwem 18
ofteRmeiked ek éxicgﬁérﬁs whichiags pharpacduticallyadcgpfable dndj caipatible with

sol utions, O45L The preparation of conpositions
the wptiveningeadicat. rSuiablecexipients wsbidonton examale, Wtee saling glextrose,
glydefbi! Al Lor R4l e{ﬁg'Q‘fS LRon TRYedtEIMPdARMNE the@dmposition can

S0t oS e e e the nasopharynx or as
confaftj ®@iod Aineants @if hineiliaysubsthnogs suthsas| wettinger emulsifying agents, pH

suspensi ons; . however,, [i.d for sui t abl e f.or
buflegng egats Which grhagge e ieGvanRsS R AcHVE :“?%F‘Lf%t-

[004(%?1 eC%h%tiQ? EOI?P&%HP €aP bERGRated o IREBORPEJiBSh &P Reutralized

a e enul sitT ed. d

SO The active therapeutic ingredient

phainsacetiticatly ricceptable tshit ovinpi Rimrmacduticdilyapeceptable salts include the
. phar.maceutically acceptahl e.and conpati.pl e with t

acic R e bishe HESERERE) T8 BoRRERT bl Gl 1B eramote

hydfR¢RIbBk Sor PidkHoricSaRidsNer sudR ot gadcCacidl AGREMN, tartdritafiahdelic, and

or the like or a%ehcorrbi nation thereof hi addition, . .
the like Salsfersied; foom dhafree aarhoxyl gromns canwlsethe darivad fram goyganic

substances. such a .1 N9 Ul sifyi g p .
T (R S
hydfoR@lefC bhd/ Budhn 8fgaflicebdses as isopropylamine, trimethylamine, 2-ethylamino

ethanol, histidine, procaine, and the like.

[0047] For topical administration to body surfaces using, for example, creams, gels,
drops, and the like apoaequorin or its physiologically-tolerated derivates are prepared and
applied as solutions, suspensions, or emulsions in a physiologically acceptable diluent

with or without a pharmaceutical carrier.
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[0046] An active conponent can be formulated into the
conposition as neutralized pharnmaceutically acceptable
w@alow/1i439ms. Pharmaceutical |y accept abl e sal t SPCTUB20d€036767
the acid addition salts, which are forned with
i norgani ¢ acids such as, for exanple, hydrochloric, or
phosphoric acids, or such organic acids as aceti c,
tartaric, mandelic, and the like. Salts fornmed from
[0048]c f Ireen@hcfomnghbd gilcwpmgctarthalns\@nben,dbp jagldvE feropenent can be

i nor,gani c b ses su .0r _exa
dehﬁsrtegggla[m{: ﬁ‘?hculgﬁlacﬁlg?ﬁo 5t e(raIf gg y#r ok d7' 42:1527-1533
(1990)I TEAE Bt 41, Ws@nkgsemeanmr@@wfqmbmnsmease and Cancer, Lopez-
trlmathlamne 2-et hyl am no et hanol, histidine,

Berpgtejo anh ldlgr(ﬁd&)nélﬂsilﬂ » PIBEB730FIO% i cal
[Oﬂﬁﬂm nbﬁl‘ig g{ é?&aé@og@?&é r@éﬁeﬁa@ffﬁ&éﬂﬁh@&mc& a&?éﬁfmi Csalts. Other

Creans, g e apoaequorin or its
salt s hbwgverﬁbé wiséfol ar &tee;ﬁfepi&ammﬁbfeﬂleawcmpmﬂms adcadigg to the

1nv%}%$)lg: qu +> S Ol u !ggglzﬁqt ﬁpen%}:ﬁnlhlfz saltsn l?épt% %tn Egza:{nageutlcally
acc g%ﬁﬁ%élﬁ@é ®hddifén s8Q4icH MapNBt B&ImpIEIHRIrmed by mixing

Ng fo the | nvention, the active component car
a sddretuﬂabﬁ apeaeghiorin itlvesblutien of @ nharmaosutl@lly agceptahde @ﬁlé such as

SEL NI O T R A

suc@lﬂfé agﬂn G&dtic akﬁgﬁémoﬁeicﬁf' oAl aidl cltti6 héid, fafttlSe Acid, dafsonic acid
N. Y., fp.353-365 (1989). [0049] ‘Sal'ts of apoaequorin

or phosphprieheidabl y phar maceutically acceptabl e salts.

h |
0odh"t i Befied HoaR S cispintint WS hithaltint dEPREP ek Hhy be
pro¥il&d in thE FrirRsEitiacaltlcyl @ﬁﬁ[ﬂﬂttﬁiﬁh evherd d@ae@@nhqibé\ents the onset

pharmaceutically acceptable salts include ac
of axdeqduces Ar gtgb{hges,maryws fgleterioys cgl)g% figba Blg:errglaltpélddlgcg/rders The

terrd " 2leiedic ltlt"bl%l c%flu@aﬁ’g b's‘?ﬁér{“' Mrgﬁb gulf:ﬁéé%f tﬁﬁs $kcification,

pharmaceut | cal accep ta aC|d su drochl oric
refem: tda ool ntrm i or aopad‘, ofmt fmad eitemb, pthen pffemcmddlcﬂuhmltlhcbeneﬁts
acid, nmaleic su00| aci cetic Cld benz
inclyding Pr‘?}’ﬁﬁp‘i’fb a‘é’g?rdtreaé‘i“‘?’?t (1\ oy aé’F?téc EPIBposmon accordmg
to t‘B@ QEUnE iffEntloR TmMA CBRAM bfily? f[xgjae quSP@b dnna@fidl idg@dlient, or

aequori n-contalni ng conpositions described herein
altemn;avdﬂy, pragviudber comprive, fimadmpftureuwith otietatyc sypplements including

PSS R, YL RORE Y USR8 S e

dlet'b@’fiﬁ\éré&ﬁ?gﬂhelt&aﬁﬁtaﬁé sPhdehbstardte term "nutraceutical "
nutraceutical conposition”, for the purpose of

[0051ﬂ| s E‘b@@fom d¢he prasentrinyeation peovidesgnethpdseph providing,aytraceutical
benettlts E%o a paglen q}lprgsl?r?g th%fsft%)r 3f Mn{’s%m@e@l thb pgﬁé}ﬁfd hidtraceutical

composition containing apoaequorin. Such compositions generally include a
"nutraceutically-acceptable carrier" which, as referred to herein, is any carrier suitable for
oral delivery including aforementioned pharmaceutically-acceptable carriers suitable for
the oral route. In certain embodiments, nutraceutical compositions according to the
invention comprise dietary supplements which, defined on a functional basis, include
immune boosting agents, anti-inflammatory agents, anti-oxidant agents, anti-viral agents,

or mixtures thereof.
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i ncludi ng prevention and/or treatnment of disease. A
nutraceuti cal conposition according to the present

WO pwent4son nay contain only apoaequorin as an BCT/US®09/036767
ingredient, or alternatively, may further conprise, in
adm xture with dietary supplenments including vitam ns,
co-enzynes, mnerals, herbs, am no acids and the |ike
whi ch suppl enment the diet by increasing the total

[0052{t ak &moiune fhaosters motlan @oti-virab sgqntsTarsruse Ml dor pqeelerating wound-

resent invention ovi. des ho | fli
i R e S T S
or BérBP oFf thadgenis SHBindeda,t extides frafn hadbs cofhthier gamist Soabuca, and

conmposi tion containing apoaequorin. Such conpositi %ns .
Goldenseplaxtrpctsridere ef thegaes A¥edsars ¢ §s Erepivadmgrune boosters in
i rurff! r iftfulhted nfedf bf §€m cell
gl P06, S e el o o el
in thdmarraweittdilgmph yisaeaeptraimmeunacaiseZinc sod itabicactive saltsesuch as

. oral route. |Ln certain enbodi ments, .nutraceutical

zing, gfseRats /26 206 EGHHPARSQ ot FeITRYES PPOFICTS dﬂptﬁlf’ Jfgatment of the
confth&t &1y, suppl enents whi ch, defined on a functional

basis, include inmune boosting agents, ) _ o _
[0053]t i - Amfibzidamts oncfudegtan treturaln sulfusxdodtaining gevnos acid allicin, which

anti-vir ent or .mxtures t.herepf.
st REre el oLk Pl T Bond it of PP extracs,
sucha§ gh@icalwhinth vtk BRRId, At A8 effoRIveVatiokidamts €The catechins, and
function; and they include extracts from_the

the cantratts oo rherbsosudtie rass Sisen 162 eRAMAIBINGC pAteEhiRs, arex alsq cefbective

SRR "B IR BYRAIR, RO ARESIP sy e

bio@fvoa6ids,v eudhmai nguchReia] dlesperidirgi tutie) ahd emixtmas uhedeofr are also
processed fornms. Astragal us stjpul ates di’v(gjé)\prre.gt of .
effestivarne antiexidants. nkhenarmaw BegliFphple (of b dioflavoyeids may be in
profe%fa‘frﬁh s fro&' d}gda@igg in fe H&H?.aﬁhé &b vilEh (B%r ascorbic
ZInc gluconate and zinc acetate, also act as inmune
acid) aeglablesfor tsethyethe bedyt. rent of the common col d. [ 0053]
Ant i oxi dants .incl ude the natural, | f.ur-containi
10088 noBiadfiommiey sveh sy aHecrRacre Asp Sitehib b PBaddy seens
and%hnafld 83039 u8NZy RS ihventite ddnfRbitiohler RatigafldembRry herbal
extracts, such as garlic, which contain allicin, are
supplements fahé enti-nflamnatory ehampoyndsTdesived tfeosm plests ashgrhsiraay also be

xtracts, of herbs such.as_green W nj .
used 5 ey AReR &f MR op TG spfBofiigt AR hclude bromolain,
a pteol IR @RS fOGikd a0pindsppd; IeassdiEVeanicisfl dimping nettle; turmeric,

activity. The bioflavongids, such as guercetin,
extraets pERUINRERC, Of gRiCHMIm gyeHpw trigraent dspdated fromtpemer|cs
f ecti | QXi T i i cial:
[00%] ) hénéﬁg??ﬁ%%%sﬁ% ‘T‘%a llbfuggd 0¥ REE ifvefiod & Singer,
derived from herbs of the genus Zingiber. This has been found to possess cardiotonic

activity due to compounds such as gingerol and the related compound shogaol as well as
providing benefits in the treatment of dizziness, and vestibular disorders. Ginger is also
effective in the treatment of nausea and other stomach disorders.

[0056] Supplements which assist in rebuilding soft tissue structures, particularly in
rebuilding cartilage, are useful in compositions for treating the pain of arthritis and other

joint disorders. Glucosamine, glucosamine sulfate, chondroitin may be derived from a
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protecting vitamin C fromoxidation in the body. This

makes nore vitamn C, or ascorbic acid, available for
wais@obhysshhe body. [0054] Bi of | avonoi ds such asPCT/US2009/036767

quercetin are also effective anti-inflanmatory agents,

and may be used as such in the inventive conpositions.

Anti-inflammatory herbal supplenents and

anti-inflammatory conpounds derived from plants or )
varibigrdfsowmys suchas Fidk Yekwgt AstlemMaringflipithermpleyesaguaga3 faty acid

COH{??%F%;Q‘T\@P {r‘%ﬁ/ §H§§ﬁn§?sgﬁr§9§9ﬁ rt](;r g?ﬁugg%lgﬁllé%?tel}% %g}ri:llj@sgciat@d with

arthgykracts of stinging nettle; turmeric, extracts of
turneric, or curcumn, a yellow pi

) , ( ment i sql t@g fro
[0057r rePrrplemes Siselith gt Heratiae ppiesHBR thepfaches iagfudse fgedgw and
i : r - i .S 0N i
cing U8 W LA S e L
partharofiidet which iahibity ithe/ selwetione of gpsiagiatslinuwhidhsingiung eause pain

and the rel ated conpound shogaol @as || .as providin .
throygh e72spgpastic ;%&Vftygﬁk 6 Diged d‘ﬁ?iﬁgﬁe??,vef&‘ﬁ‘é PRSP, anci
inﬂ% gﬂg&g @?opeﬁdégg 8{shi Sil, wingabfige f)la’e’eﬂ—‘etlsﬂalbilihg%g6 afid tafBMdsospastic

a and ot her stomach disorders.T£O 1 .
actiGsp plagrabsot tse wilefud hin &rsating migraine beadadhesg The herbt Giwghe biloba also

Structures, particularly..in rebuildi carti . .
assiShs bGPt R DB R S g i ion 0 Rl bR ciBlficion.
[0088]t hr AlthSug§brd BEkthd QipplermbintPlisted abold Uews BEénN@escribed as to

gllucosam ne sul fate, chondroitin may be derived from

theinphaimsicglogicak effedasotber Bupplenmnts wrayyalso Ret wélized gy thg goresent

. li.pid | exes, O t Y [ d. I and
invep S T BEER g WRD el b g (i RERI Rt ERre 00
[0059SOCi atBR ikvdnfioR kil be riose flFAmdbrsioof pipemeodsidevatimudf the

in treating m.grai he headaches include feverfew and
f011@mgm9nﬁimlg@&]3quﬁﬁleﬁfai n active ingredient in feverfew

is the sesquiterpene |actone parthenolide, which

inhibits the secretions of prostaglandins which in

t uUlBKARMIPIESpai n t hrough vasospastic activity in the

bl ood vessel s. Feyerfew al sq exhibits anti = .
100684 | armrdiGmPLe:}-op ST SEtOR oL APRAUOn YR, ety 9O) day time
Cougggsggg;ﬂi ddifhig Fde RRkésY fRHSRASt i ¢ actions, may

al so be useful in treating mgraine headaches. The
[0061dr b G rileprésehioivalysissan epsoilabel study: ofdipatignts ever a 90 day

T [ by st.abilizing. ' [ '
v e B A b 2 B, OB B e
Chah%&tiﬁ dedDRYMcH Mk ReRrcdass b sfagdaraized Battdhe of questions. These
phar macol ogi cal effects, other sui%pl enents nmay als

included) dssesements pheuabitative soSmHvR I8t B '

R ekt headpghgdn xand a
Qua?i(ye ofvﬁlfel: q&%ﬁ&{}fﬁﬂ%e Q"hé Qtuhp ?ho%é 1ﬁ{ﬁb\téd$e¥fohﬁ£&teu N participants
discontinued the study due to an adverse event.

[0062] The results illustrated in Fig. 1 show the percent change from baseline of
scores from the areas mentioned; we have excluded the memory scores for another graph.
The analysis here is shown as marked on the graph as 1, 2, 3, 4 and 5 vs. days 0 through
90. The graph shows an increase in overall quality of sleep, energy, mood, pain and

general health. The baseline was known from a pre-study phase.
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[0059] The invention will be nore fully understood

upon consi deration of the followng non-limting
wEx@aplesgr EXAVPLES [ 0060] Exanpl e 1. Adm ni stPEL/US009636767

apoaequorin over a ninety (90) day tinme course results

in inmproved quality of life for test subjects. [0061]

The present anal ysis, an open-l|abel study, of 32

atients over a 90 day periqd shows, an incjease.i .
[Oo&er al | Rramnle 3 Admimigtggtiongd éPWﬂu‘Pﬁfb@YerﬁéL‘ﬁfy (g@rfgryé’rme

: [ 15 nmeasured via a
oS tg g%%‘&? gﬁ?@%@ﬁ%tc{uglrlﬁt?ﬂ% %ggsl% (SJl\‘rqssa?&th ese incl uded
[0064]s es s nEFttepredentutady was an/apend givril study fors¥h participangepver a 30
i ndex, headache i ndex and a lity of Life .
day gEREL| GRATEES & POTETBISFyTe MR HP BB FERERIBELRSL AS
iluduidBhFE 'QPﬁﬁtsﬁldg' SHERE inpreded ﬁ@m&ﬁ]ﬁéﬁ(ﬁﬂhﬁné&s%ﬂy as eight

adverse event. [0062] The results illustrated in Fig.
dayd buthwith $thtisticalty gueater haprgeement at dayst). | Ne paticipanis discontgped
t.h reas nti oned. we have excl uded the nenory
the gy due op 4

e GXEFREYNYr aph. The anal ysis here is shown

as marked on the graph as 1, 2, 3, 4 and 5 vs. days O
t hrough 90. The graph shows an increase in,oveéﬁabll

[006flal i t y BxampledpAdevristeation ph sroacguonn oyey agiprly (1) day time
. Tl el om a pre-study
C°“%§§%%‘Rf HUE’%‘E@ZU{JS‘E% ?oﬁé&,&ggrlngﬁgg%t?'at i on of apoaequorin

[0068]er a tlterprysendialydny foriamepemwlabskstudysefl X2spatients showyad
o quality of life for test suhjects. [0064] The.present,.
increqsq iy CRmtivabERYn GhaBEss IR PeF P ¥ feﬁa?a{s}“éaaéaﬁ% Safgived
cog@iltigg ggfﬂ%ﬁ-g%é Mdy SARQAERH e b ERLSRAC Gar e i ghe a_&ybflﬁig with

ry screening t illustrated in Fig.
statistienllytgnehferimpresatmenpatalag 3 0pasmell/asfi-9G r Na pedicipantsar | y

S e S 2 e B P S 573 i  ponte

the §iBEifitit PércdiEintRaiFrdif badehific 67 &dtes ih COGHTiveabINPl Nale: Greater
Adm ni stration of apoaequorin over a ninety (90) day

thart § 1% o€ partisipants bad am ricreaperprapgaidive 8Bty i on for test
subj ects. [0066] The present analysis, for an
open-| abel study of 32 patients shows an increase in

[00679Ni 1tiiy @nddtbtobd Yhat GRaeig@slésrandesrilvdiraante desstibed herein are for
measured via a standardi zed co,%ni five batter

. ..The .
illusiratitiy PePOsRSPILYBAd thatl varRps edifications gF (changes 4 Helt therpaf will
' s Sdchif fnYeng" "BV RIRREA St XhShirit and
be idbealid &, BhTGHIRG g FOMEL e e
purview of this application and scope of the appended claims. All publications, patents,
and patent applications cited herein are hereby incorporated by reference in their entirety

for all purposes.
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di scontinued the study due to an adverse event. The
results shown in Fig. 3 denonstrate the significant
weerneentsoT ncrease from baseline of scores in cRONUS008036767
ability. Note: Geater than 51%of participants had an
increase in cognitive ability. [0067] It is understood
that the exanpl es and enbodi nents descri bed herein are
for illustrative purposes _only and that various
nodi fi cations or changes(ﬂﬂ“m%%ht thereof will be

su t. rsons skilled in the art and are to be
FERIE R

i nc wthin the spirit and purview of this

applicatjon and.sc of the appende [ . . .
publ-i c at“%‘ 8?1@?0565‘?%% E‘,eatérf'ﬁja E)’g{’@ﬁ{n %p%?oﬁlé%ﬁq%dﬁ éd%%il Yith caletum
imbARH&S, ToRHpBisidg! Bd)Vani EEQKINE aplovdt bY apeieqiiii; eandn(b) asiacceptable
entirety for "all' purposes. CLAIM5 What is clained is:
carrfer. A _corrp(cj)si tion for treating a synptom or disorder
asspci at ' | Cj i e 1C L SRS .
o ract | . Rphelifi WABAAE S TAR, 1 CRFRCE Sobfrislod ard lamune
booStg dget, adti-infhenmatoposdeni, anti-agrianthigent, aoti-viral agett, or a mixture
further conprising an i nmune boosting agent,
1hmﬁ%ﬁ!-inflannatory agent, anti-oxi dant agent,
anty - vi gl @%&siti ra&ofﬁiﬂ%% 8ny RBESH claiths THR 2, wherein said
conposition according to any one of clains 1 or 2,
complosition ris $miaduiodpsgetfoon selecied forard tabliss agrapswe,n solution, a
selected froma tablet, .a c le, .a solution,.a ..
SUSRENSIABIIEHD, BDCYFAGS, an Q) OF 8P almiie foTpp t10g,01 8B HIECAIOR; ¢
forgrul atn cQhp&iiid1aBEIriiaB to# any N¥heCONMRQAIEI DB, wherein said
according to ahy one of clainms 1-3, wherein said
composipios is indhe fogmiof atrhigra¢etigalcompositioR-aceut i cal

conpositjon..5, ‘A nethod for fr [ S . - :

di gr de é’%%%%q zg?re cdtinen? @Xﬁngiolﬂtr%}]%:'r rgg%rgeﬁc%e@%%tﬁ% S’Flgll 5 slcmm
imbalifite) 'cﬁin?_ﬁlsiﬁg allidstetig &ch sibjectathead of b tr¢atatmtemt effective

an effec i ve anmount of apoaequorin. 6. The nethod
mnm@mefﬁmﬁgnpﬂnclain15, wherei n the synptom or di sorder

associ at | c ' Mae ¥ el -

ad?ﬁqni stﬁl%t mgﬂggf géacg%a Lﬁorl na{]g’ g\%aéﬁgjge{:ytﬁ{p?énlg?%sggorder
asscei&Pwith @hicium imbilbscesisbleeptrelatéd afith @dmitistodioasd aypdagggorin to

to claimb5, wherein,the synptom or disor
said subject improves sleep quality in the)gu ject. sorder

7. The method according to claim 5, wherein the symptom or disorder
associated with calcium imbalance is energy-related and administration of apoaequorin to
said subject improves energy quality in the subject.

8. The method according to claim 5, wherein the symptom or disorder
associated with calcium imbalance is mood-related and administration of apoaequorin to
said subject improves mood quality in the subject.

9. The method according to claim 5, wherein the symptom or disorder
associated with calcium imbalance is pain-related and administration of apoaequorin to
said subject alleviates pain in the subject.

10. The method according to claim 5, wherein the symptom or disorder
associated with calcium imbalance is memory-related and administration of apoaequorin

to said subject improves memory quality in the subject.
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associated with cal cium i nbal ance is energy-rel ated
and adm ni stration of apoaequorin to said subject

WO ppovess7 energy quality in the subject. 8. TheCTES1WOU036767
according to claimb5, wherein the synptom or disorder
associ ated with cal cium i nbal ance i s nood-rel ated and
adm ni stration of apoaequorin to said subject inproves
nood quality in the subject. 9. The nmethod accordi ng

t o 1dt ai s, methedepdeordieg 49 rAIBIMIo Ve riae rsYRRLYR; digorder
assovc\:%attéh &ﬁ% %hl;dmn{ Hﬁl?&hﬁﬁg §s LeFat@Poheufdrdl %&it@ ity, muscle contraction,
adm ni'stration of apoaequorin to sald subj ect
merabragy ipaingsibiiay,ncdlindiviséors thopracte sdofetioih bone tnkinetalization, or cell
according to ¢claimb5, wherein the synptom or disorder
dea@§§]é‘é‘i"lé"_gé_%?hﬁni%_ cal ci uminbal ance is menory-rel ated
and ,2dm-fleShEfbd 9oPdin SR FBASRS biNclhithsS3il 0, whteRCdpoaequorin is
i nproves menory quality inthe subject.11. The nethod
adnmanisteredito gaitl sulgjectiintite, fomh of einntradestical wpmposiaen.di sor der

assqci ated wi th, cal ci.uminbal ance . is r t -

ne Sona! ﬂ’é’xI 8?4"3% PRIEYTE Fﬂ;%‘@f 8nec%ﬁ?1?§bst f’g?f ‘g%er%;glraé)ﬁ aequorin 15
adni@SIERARD kil ¥ubje&!ih tith fih 0P R captaleoneras @€lfvety.on, bone

m neralization, or cell death follow ng ischenj a.

. 12, .
Thd4net Hést cf@porediorn far thenpapwfactyre off anytgaceutical composition for

erei n_apoaequofin.is 1 Ni;S eq_ .. ] j ect .1 Oy
ncaliig § OEBTS o s, pREGHACHER CFylin? Sy fafiiy S6' ol fbjoc
adniiiiblerd sacdtagichiccoapositiog. of clai ms 5-12, wherein
apoaequorin is admnistered to said subject |

n the ..
forld of Usecgnoncauptin fos thy mamyfacturs,of ajppitracgyiicg} composition for
0 ' f - .
s RSP o for TSI B B8l o i
subjeétsadeiiniseeedaidnutakaitical compmisaione i n a subj ect
adnm ni stered saj d nutraceuti cal cg{rgosi tion.

5. ,Use .

of 18poadRAIPTUPrIngPr Psrein Hie treafmen FympiATh ?ra%ﬁq}fl?rcaﬁfomated
wiﬂ?@ifcﬁﬁﬁi‘iﬁibgﬂnéé’lﬁés’uﬁj%t”g a synmptom or di sorder

assocl ated wmth sleep, energy, nood, pain, or nenory

i n 14. subjmatquodin for sseingle traatthentioff asynptorper disorder associated

. C(i osi tion. 035'1.? .Apoae%%ori.n fu . 4Se in the treatnment

withygleep, EDRTEY, AU PHP =Y BEPOYILZSIYELY with cal cium

i mbal ance in a subject. 17. Apoaequorin for use in the

treatnment of a synptom or disorder associated wth

sl eep, energy, nood, pain, or nenory in a subject.
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