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U.S. ProvisiqQnal application 61/035,443, filed March 11, 2008, which is incorporated herein by
reference in %Oezr%{'#j)éﬁ'}s%r all purposes. STATEMENT REGARDING FED‘EI%)ME“?@WSORED
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andJor alleviating diseases or symptoms associated with calcium imbalance. BACKGROUND OF THE
INVENTION APOAEQUORIN-CONTAINING COMPOSITIONS AND
METHODS OF USING SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims the benefit of U.S. Provisional application 61/035,443,
filed March 11, 2008, which is incorporated herein by reference in its entirety for all

purposes.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT
{0062} Not Applicable.

FIELD OF THE INVENTION
[6603] This invention relates generally to compositions useful for the maintenance of
calcium homeostasis. In particular, this invention is directed té apoaequorin-containing
compositions useful in preventing and/or alleviating diseases or symptoms associated

with calcium imbalance.

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 concenftrations in plasma and body



[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 ifileids plasmadardodidebls dulciuediesdcisanyents th dintaen erticetitieabpdiinfenadanfa small
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of calcium homeostasis is of critical importance for bodjly health. Proper iqQnic cadicium congentrations
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a calcium im ce which causes neural deterioration. However, many of these calcium channel
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erratic heplatey dizzinesss URSE! Samash anehif ramagasess faininanieraeand excasrsive bleeding.
100071 Despite these advances, there is still a need for new and alternative ther?peutics which
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which havetesteetpsideefiacts.ad Gampaeddy piiningenteraiel destatvant;didigcovered, would
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agents arc desired and, if discovered, would meet a long felt need in the medical and

nutritional health communities.

SUMMARY OF THE INVENTION

[0008] The present disclosure provides compositions which are advantageous in the
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 disclosure is directed to compositions comprising
effective amounts of apoaequorin in combination with an acceptable carrier. In certain
embodiments, the present disclosure 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



100091Accordingly, the present disclosure is directed to compositions comprising effective amounts of
apoaequorin in combination with an acceptable carrier. In certain embodiments, the present disclosure
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
apoaequaéiiiEratiewshenerseEr cshiganerdiasdyrizear isblovietigrritrateivicnapanesitsuch as, for

example., ;3 IHOYHSRRLSHBE: AgRN AN BR MalenAAgeRtdanti-oxidaniageat a8k viral agent, or a

mixture thereof. Aaneguo In compasitions in certain embadime t%are provided ing#nit dosage form
selected O AEEk ARSI LbIEBRO S SR SO SYHeis B Bl oR A S Aophthalmic
formulatiomidrdanaggefetion sdi000 fhoranothkleg mbogivient; tudutise assmepsndicecteditoip, method for

treating %@0%}8&%”59%9&?8{%%5&%&?&%%}&&%&?@%H‘iﬂ}é@ﬁlﬁﬂce’ comprising administering to a

subject in need of such treatment an effective amount of apoaequorin. [0011]Methods according to the

disclosurd i Lisefdnigtedting b odiechhrids SrdpsptomirdidoiaresesstRtetstitAgcalcium

imbalanceymsloging isorddrlimsiteshtedsierp cplality, eneigyopaliypmaed adialitystpaiy, memory
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administesed fethe subisstdndhasdioinel anHtrcauicahsampesitinn.dB18linan aspectthere is
provided the use of apoaequorin for.the manufacture of a nutraceutical composition for treating a
Pasdbe hitfered
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apoaequorin for use in treafing a symptom . ) L
mineralization, or cell death following ischemia. In such methods, apoaequorin is

preferably administered to the subject in the form of a nutraceutical composition.

(0012} In an aspect, there is provided the use of apoaequorin for the manufacture of a
nutraceutical composition for treating a symptom or disorder associated with calcium
tmbalance in a subject administered the nutraceutical composition. Exemplary symptoms
or disorders treated by such compositions include those associated with sleep, energy,
mood, pain, or memory.

[0013] In another aspect, there is provided apoaequorin for use in treating a symptom
or disorder associated with calcium imbalance in a subject, including those symptoms or
disorders associated with, e.g., sleep, energy, mood, pain, or memory in a subject.
[00i4] The present disclosure 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.



or disorder associated with calcium imbalance in a subject, including those symptoms or disorders
associated with, e.g., sleep, energy, mood, pain, or memory in a subject. [0014]The present disclosure
provides various advantages over prior compositions and methods in that itTprovides for the general
improvemeﬁ?j 8#8%’%‘}8%1‘5 mental and physical health. [0015]Other obje’éfs,’ SAIELAN advantages
of the present invention will become apparent after review of the specification and claims. BRIEF
DESCRIPTION OF THE DRAWINGS [0016]Figure 1 provides a graph showing the percent change
from baseline of scores from areas overall quality of sleep, energy, mood, pain and general heath vs.
days 0 through 90. [0017]FigUBBIED EHiSCRIRFHPN SHoWHGIRRLEVANFRIch apoaequorin (10mg) was

taken daily paffi%ﬁ?éﬁf%rmﬁeg%ﬁi@&@ﬁ%&%ﬁ@@@&@éﬁ%ﬂm%ﬂ;mm@&%aﬁw. The
memory study showed a statistically significant improvement,in memoryfﬁg}er 0 da/gsxgnb<.05). 57% of
participantdieaH arapvovesrh AR LR R SlesRe FRSAEYS ToR0R: RADANY SRSFAIAIEH: 8308 rémembering

driving direg{{gﬁ@@gm 66% in word recall. N=56; 66% female, 34% male, mean age = 56 years; range
20-78 years, [001BIFigure 3 Proyides, 8 oA Showing. {5 REIRRR! SRgR- 0T GRgP g of

taken daily by 56 participants. The participants were evaluated from eight days to 30

days. The memory study showed a statistically significant improvement in memory after

30 days (hp<.05). 57% of participants had improvement in general memory, 51% in

retaining information, 84% in remembering driving directions and 66% in word recall.

N=56; 66% female, 34% male, mean age = 56 years; range 20-78 vears.

[0018] Figure 3 provides a graph showing the percent change, from baseline, of

scores from standardized cognitive battery questionnaire vs. day 0 through 90.

DETAILED DESCRIPTION OF THE INVENTION
L IN GENERAL
[06619] Before the present materials and methods are described, it is understood that
this invention is not limited to the particular methodology, and materials deseribed, as
these may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to limit the scope
of the present invention which will be limited only by the appended claims.
[0020] It must be noted that as used herein and in the appended claims, the singular
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 alsc 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



scores from standardized cognitive battery questionnaire vs. day 0 through 90. DETAILED
DESCRIPTION OF THE INVENTION I.IN GENERAL {0019]Before the present materials and methods
are described, it is understood that this invention is not limited to the particular methodology, and
materials de‘gﬁ’rﬂ?%,]‘]é*‘sg%ese may vary. It is also to be understood that tﬁglf'éur%?r% 3§§6ased herein is
for the purpose of describing particular embodiments only, and is not intended to limit the scope of the
present invention which will be limited only by the appended claims. [0020]It must be noted that as
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one of ordipgrystélldnothaartdeny hiehtominy aaianibelarosoniithatighandmsthodsaritematerials

similar or equivalent to thoseggscribe herel &an[ be u%ed lg@gcfprac}ic%ort{[géting of the present
invention, tHRYSHBALPH RS LIS SHEIRIZT0W BeLtnbed PATbUbfications and patents
specifically mentioned herein are incorporated by reference for all purposes including describing and
disclosing tBe che%&a@%gﬁwgﬁnts, statistical analysis and methodologies which are reported in the
publications which might bé used in connection with the invention. All references cited in_this
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construed ag an admission that iigdaventign iaahantiisgie.anisapiaauch disgsusady virtue of
prior invention. THE INVENTIO . )
apoaequorin protein, molecular oxygen and the luminophore coelenterazine. When three

Ca?* jons bind to fthis complex, coelenterazine is oxidized to coelentermide, with a
concomitant release of carbon dioxide and blue light. Aequorin is not exported or
secreted by cells, nor is it compartmentalized or sequestered within cells. Accordingly,
aequorin measurements have been used to detect Ca?" changes that occur over relatively
long periods. In several experimental systems, aequorin's luminescence was detectable
many hours to days after cell loading. It is further known that aequorin also does not
disrupt cell functions or embryo development.

[0023]  Because of its Ca”"-dependent luminescence, the aequorin complex has been
extensively used as an intracellular Ca®" indicator, Aequorea victoria aequorin has been
specifically used to: (1) analyze the secretion response of single adrenal chromaffin cells
to nicotinic cholinergic agonists; (2) clarify the role of Ca®" release in heart muscle
damage; (3) demonstrate the massive release of Ca®" during fertilization; (4) study the
regulation of the sarcoplasmic reticulum Ca®" pump expression in developing chick
myoblasts; and (5) calibrate micropipets with injection volumes of as little as three
picoliters.

[0024]  Apoaequorin has an approximate molecular weight of 22 kDa. Apoaegquorin
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.

[8025] Conventional purification of aequorin from the jellyfish Aequorea victoria

requires laborious extraction procedures and sometimes yields preparations that are



[0022]Aequorin is a photo-protein originally isolated from luminescent jellyfish and other marine
organisms. The aequorin complex comprises a 22,285-dalton apoaequorin protein, molecular oxygen
and the luminophore coelenterazine. When three Can ions bind to this com Iexi coelenterazine is
oxidized to 8%%%‘?1%%%, with a concomitant release of carbon dioxide and biue’ {Slzﬁ??&equorin is not
exported or secreted by cells, nor is it compartmentalized or sequestered within cells. Accordingly,
aequorin measurements have been used to detect Can changes that occur over relatively long
periods. In several experimental systems, aequorin's luminescence was detectable many hours to
days after celisieattifly. Hetiwdgetivernkno iatthest UG Heafssaies AFdsIsTUaY caV LIRYdHs or embryo
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release of Can during fertilization; (4) study the regulation of the.sarc icretj an pump
expression Wit 8 SRR ?ﬁg%l;ggﬁdl clffﬂ'%‘r§= 56%%%5%1&%%& ?ﬁ%gc%%r%\%%mes of as
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unreacted plotepioteind parifisting ofwmarersatiat 60 ThErsRiL Fvarssing 3 Featier i8R aequorin
from the jel!yf'%_@%]uorea victoria requires laborious extraction procedures and sometimes yields
preparations that are substantially heterogeneous or that are toxic to the organisms under study. Two
tons of jellyH¥126) picalley rmrbens pravantiate 8 1 958RED ih M5 ARBERHBESBY otei AP I B R T Ast,
recombinant aeauesinds.psSiasably Rregkce sk durifytogreperensiotiinfhencgenetitalipengineered
Escherichia coli, followed by reconstitution of the aeguorin com Ie%( in vitro with pure goelenterazine.
Apoaequorif &%fﬁ?%e%?@’ﬂﬂ%ﬁﬁd}f ﬁ%cbgaé%"ggs%?%e And s co Eriﬁ’rerlrci%ﬁ?/-o%tainable
through purfigatiensehemasand/ ontxateesesdenaricrte fodd ofiskilldnsiheclding, vdage, S. Zenno,
Y. Sakalci, and F. Tsuji. High level. expression and purification of ' 5111%9}) tein
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[0027] In certain embodiments, the methods of the present invention comprise
administering apoaequorin as the sole active ingredient for treating calcium imbalance,
for delaying the progression of calcium imbalance, for preventing the onset of calcium
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.



100271In certain embodiments, the methods of the present invention comprise administering

.. apoaequorin as the sole active ingredient for treating calcium imbalance, for delaying the progression
of calcium imbalance, for preventing the onset of calcium imbalance, and for preventing and/or treating
the recurrent® 814K imbalance. In other embodiments, the inventio%cgfgislfg{égéer?’ﬁ;e’ﬁods 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 [oi32 8] As\sissetiHenein, the term"tteetitip iridlolmay prentelivathrevsdl weiserdesorder

remittent UEREN LAGMSEE NS S NS LBITA AN MU AlpY NGl SpPrassiaciad "inhibiting”
have their commonly understood meaning of lessening or decreasing. As used herein, the term

"progressicadrtichibising!rbawsrihein euppenly sedertgohapania ¢l HRIREOF JetSRsiRG Wirse. As used

herein, the jermyaeaireneamNensdhereluBal Mmdispase Alteipd anissiaity]a02RtAg,used herein,
the term "administering" refers to bringing a patient, tissue, organ or cell in ccmtacalvr\{_iltgfa;)oaequorin.
As used heEETHIHHPR PRSHEBIREEARCh %Mﬁﬁ@ﬂeﬁ?ﬁ%oﬁ%ﬁﬁ% {8 e CoFh vivo: ie., in cells

or tissues qQfi{pdsiarganismsidar example, humans. In preferred embodiments, the present invention
encompasses administering the compositions useful in the present in | a.patiant or subject. A
"patient” or[ﬁgag]ect"jkﬁ ‘ésﬁgé fﬁ%é%ﬁ)}%né}ef‘rﬁn}lé%’%%ga %ﬁr%%%%@?e&%&lﬁ% hiiman, that either: (1)
has a calcigegdmbalasiteinetatedetisathespampuiableisr tesdtdisksipy admimiEtpEaBNBR abfoaequorin; or
@) s suscepibic o e 5 LaiiRg drqiagats oAbl hkedmIaETing

S

apoaequorin. usegrﬁérlé?ﬁ, the terms "effective amount” and "therapeutically effective

amount” refegaoittue, glsanttproplectivensgenis spriifersed wermbefiBcatssilBa (PrEREPe TR 9Ponse without
undue advey %ﬂ%sﬂs&ﬁé%@gmmpégﬁﬁaﬁgasaﬁpﬂﬁwnﬁmﬁm spagifiscieffective
, obvio

amount” wi usly, vary with such factors as the particular condition bei$ treated, the physical
e

condition oPthetbissierd tHstigpe o aifvhiacheiMget R FMUY iRk SPHHR (4ME e nature of
concurrent thatany(if amkhrarchingispediiadonvdlsiansariptayediaed tesiecturalobthe

compounds or its derivatives. In this case,. an amount would he .deemed t erqgegtig%g% ffective if it

resulted in Bhe"BFFRB S BEIBIFTRASG: f)f) iRV T SIS ambalance-related disorder;
and (2) the itgvarsat-osl stabilizaiienthitdsqaicicnmbietnladednistieriog diserdesriThe optimum effective
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[0031]In ce referred compositions for oral administration to subjects, apoaéquorin is formulated

with at leastooedcedptabltheavantisy aliestinseaattpsriinicatcly Ti5lthg/deutedtheraResfterably in
capsule forp, with resaRPERGEd dasade Ria sebischapprximatal, LaasiaL alape capsule per
) response. The specific "effective amount” will, obviously, vary with such factors as the
particular condition being treated, the physical condition of the patient, the type of animal
being treated, the duration of the treatment, the nature of concurrent therapy (if any), and
the specific formulations employed and the structure of the compounds or its derivatives.
In this case, an amount would be deemed therapeutically effective if it resulted in one or
more of the following: (1) the prevention of a calcium imbalance-related disorder; and (2)
the reversal or stabilization of a calcium imbalance-related disorder. The optimum
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 ome 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).



[00321Compositions according to the present invention include liquids or lyophilized or otherwise dried
formulations and include diluents of various buffer content (e.g., TrisHO, acetate, phosphate), pH and
ionic strength, additives such as albumin or gelatin to prevent absorption to surfaces, detergents (e.g.,
Tween 20, TWREWHBH Bilironic F68, bile acid salts), solubilizing agents (€. 5% YEEST® flyethylene
glycerol), anti-oxidants (e.g., ascorbic acid, sodium metabisulfite), preservatives (e.g., Thimerosal,
benzyl alcohol, parabens), bulking substances or tonicity modifiers (e.g., lactose, mannitol), covalent
attachment of polymers such as polyethylene glycol to the protein, complexation with metal ions, or
incorporati@0atihe roatepiaiiiots erandingdetibaipresiidparationsnehyds jiavedicosdyapbilines such as
polytactic agidspolyaly Gl RSl ALONIIRESHR: R ARIHIRGSOMSSIGHRE BUMRIAS dnicales, lamellar or
cle

multilamellar vesicles, erythrocyte ghosts or spheroplasts. Such compositions will influence the

physical st&l€].suieibtinphosbiig), rilcnt iowivstfenahs@dditysarudr 41 olbBUR A8 EBntrolled or
sustained rﬁ}g@ég Mgg;iméggé%l@tt@@nﬂmm@g vepei(e Plurtatly Baidsilwaxes, oils).

100331Also encompassed by the invention are methods pof administering particulate compositions
coated Witkﬁﬁ@l?ﬁ]{é}ss?é‘?&%‘fﬁﬁ)%‘?ﬁ'ér?&’ﬂﬁ iﬂ%gf%{%? %?% er%llnﬂhaeg&mé é% c%'r%’bositions
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incorporatespayigslaéeifoisnr atecibisutirlinpes arotbase (npibfhimerssr rheatid nalmohahcers for

various routes fagmi istration, including parenteral,.pulmonary, nasal tah Ingaftain
embodime ?E‘? S¢o gﬁigﬁgﬁaga?ﬁir?fgtteg%%P f;lrpéjr{l1 greé yf,)eb%’ra%%%%c%e’ra Y, tran)émucosally,

intramuscutaryhintnave nolpiyerintadiernpilyctuybens ghewmi sty thetpiptsine semplerniateriticularly,
intracranially g nratumosal [PRIR her yARHSP P i bk BERGRIGAlARgaRaRe carriers
edint

are well known to those ski e art and Include, but are not limited to, 0.01-0.1M and preferably

0.05M phoghanstiufemprodnsushlise pelaliina, sobrebraks 268 fEREEHEb R  arriers may

be aqueous; gL AMAGHRAISSNRIRN ShREEBE NRIAEEANG emulFensalfxossRles erdroagiieous
solvents are propylene glycol, polyethylene glycol, vegetable oll g%ig[ﬁ?{?ﬁ?”vf oil ngl injectable

organic est8PesitiER SRhERRIFHfe AtRCTABRIBRRRIARS i BHS HEHER Sy ey it

aQuegus Olutions,
emulsions QrEHAPERNORS iMnakierarlinadndeolfor et mediaan@0 EajRakaternbushiotds include

sodium chloride solution, Ringer's dextrose, dextrose and sodium chloride, lactated Ripger's and fixed
oils. Intraveﬁ‘?lﬁﬂ%ﬁ@ﬁ?@%%tfﬂﬁ?uﬁﬁﬂ fd 3%%%?%5??5’6@%@%e? ,rg)}eﬁe(gfﬁﬂydettye%{?e%s}%?s Such as those
based on Railger's dextrose, and the like. Preservatives and other additives may also be present, such

as, for exzatrﬂgﬁg’(!lantin};ﬁcszrobiz(::loljl5 rg?%%%(il%amg,h%%lﬁ}&ga?eg%trﬁo&e&gﬁﬁgﬁg&%@%&ﬁ&m

[00361Con or &tiaine e compositions administrable according to the invention include

formulationdemipmisiitis demttd (avith fawyymstss, (dxe DUMSINSIS0 bNRERERTED by WeETnvention are
particulate comPASItANS coRted Wk RAN IR 4B EraBClRKAIRIE FoRNOYARIARE) anitze, compound

coupled to antibodies directed against tissue-specific receptors, ligands ortanté%g:-ns or coupled to
ligands of tm@pé@ﬁ’éiﬁ@éeﬁfoﬁgﬂﬂ%ﬁm ancers for various routes of admimstration,

including parenteral, pulmonary, nasal and oral. In certain embodiments, the composition
is administered parenterally, paracancerally, transmucosally, intramuscularly,
intravenously, intradermally, subcutaneously, infraperitonealy, intraventricularly,
intracranially or intratumorally.

[0034]  Further, as used herein, "pharmaceutically acceptable carriers” are well 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,



[003710ther embodiments of the compositions administered according to the invention incorporate
particulate forms, protective coatings, protease inhibitors or permeation enhancers-for various routes
of administration, including parenteral, pulmonary, nasal, ophthalmic and oral. [0038]Chemical entities

modified by‘ﬂﬁ‘% WAl attachment of water-soluble polymers such as p%Wé %8?1’8 @T%ol,

copolymers of polyethylene glycol and polypropylene glycol, carboxymethyl cellulose, dextran,
polyvinyl alcohol, polyvinylpyrrolidone or polyproline are known to exhibit substantially longer half-lives
in blood following intravenous injection than do the corresponding unmodified compounds. Such
modificatiorj803@ly aluieuredsethielehemibaleestidsns shibiidy iscdeirbuBssriodCERpifate

aggregatiory, gananas, e Aok Aad Gaeaenkslgbliy.a ins coBRo U A SRlleraduce the

immunogenicity and reactivity of the compound. As a result, the desired in vivo biglogical activity may
be achievednslpdscluithiirdstatisatoralsarshan risriauty mRlRRTEgE-T R g3 dhes f2fdWer doses
than with thg;uamodified&ntiba IROIAUN metanathes metbatoseaitiog taihedsntrniiessihe

composition can be delivered in a contrglled releasge Syst%gh For example, the agg% may be

administere® sty PrraEmriGs AN ERDE S iARHSRIdBIE Sanihe > 17ng 'erma?pa ch,

liposomes, pe&ther modes of administration. In one embodiment, a pump may be used. In another

embodime meric materials can be used. In yet another ' f, I lease
system carrltg‘g% ace(¢ ﬁ?%?oﬁfim?fy otﬁ%%e#uéeerlaeﬁséeu%{%r?g%leutﬁs egaﬁeg%%%&tﬁ%%%?@;{g [ rl'cisndtﬂgnly a fraction
of the systeimientioneind0aOfomeulasiopdsitipeuliccdmpsde apdeltryaeids e, ot hrdflither include a
PharmaceuficalRECeRIal fedieh R AR ROl L Taf LA ghlats ppvders,
capsules, pe(fe S, solutions, suspensions, efixirs, syrups, beverages, emulsions, gels, creams,

ophthalmic fotorataeksres, pelakapinsibaed, thrcramngurt et dretnibcdifdireifb eepRrmaceutically
acceptable garflersalaQ REUAGYUTRSnHEENERBHIYS EaYIHOSIS Mmaleraly, Andapbims thereof.

The composition containing apoaequorin can be administered to a patient by, for example,
subcutaneo§&§SPPfantation of a pellet. In a further embodiment, a pellet provides for controlled release
of apoaequggigver DARFoshllimenihe CarrpesHipasitmalsddiaisdroinistecedity botréwenous,
intra-arterial, intramuscular injection. of a liquid, oral administration of a “%{a'sdeofnﬁl%gdrgr Cl,:)ry topical

application. REFHATSFAEREAL PeEEdiEc ?ﬁ%ﬁsﬂ’é’a"%"&‘ Ve P E R ctR Stppostory of a urethral

suppositorypermeation enhancers for various routes of administration, including parenteral,
pulmonary, nasal, ophthalmic and oral.
{0038]  Chemical entities modified by the covalent attachment of water-soluble
polymers such as polyethylene glycol, copolymers of polyethylene glycol and
polypropylene glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol,
polyvinylpyrrolidone or polyproline are known to exhibit substantially longer half-lives
in blood following intravenous injection than do the corresponding unmodified
compounds. Such modifications may also increase the chemical entities solubility in
aqueous solution, eliminate aggregation, enbance 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,

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



[0041]The compositions administrable by the invention can be prepared by known dissolving, mixing,
granulating, or tablet-forming processes. For oral administration, apoaequorin or its

physiologic%tolerated derivates such as salts, esters, N-oxides, and ti}gcﬂ};&%%my q with
additives cu rﬁ%?%f/lfé?gt%is purpose, such as vehicles, stabilizers, or inert diluents, and converted by
customary methods into suitable forms for administration, such as tablets, coated tablets, hard or soft
gelatin capsules, aqueous, alcoholic or oily solutions. [0042]Examples of suitable inert vehicles are
conventional tablet bases such as lactose, sucrose, or cornstarch in combination with binders such as

acacia, cornstéireh copbltimenitnalishvy et s At Russeds BorstaEnethep s YRRk, Alginic acid, or
with a lubrigant sHED AR SlealGACIATN3oRes HTpRieaRRLe «d 484 Shexpetitie safapitablteily vehicles

or solvents are vegetable or animal oils such as sunflower oil or fish-liver oil. Compositions can be
effected bokeins By ez Ry AfsuEen eb RS SRS M9 ninistration (subcutaneous, intravenous,
intraarterialimmtranmﬁcg@qﬂagﬁmmaanth&@mi@ﬁ&qﬁmralmphysiohngmalkynmmwderivatives
such as salts, esters, N-oxides, apd the like are conyerted into 00, SUSRENSION, QL. expulsion, if
desired Witﬁlfﬁ@’gﬁﬁgfﬁﬂ%’egcﬁﬁ%'ﬁgr%a?%ﬁd as%ltgﬁrllre]bfeolrntr%féu?%ggéﬁor example, solubilizers or other
auxiliaries. 044K xamples anliatertiuiguiysspehsimwatsiansyoins, REFEHLHEINIEaddition of a

surfactant and other pharmaeeitioaliasaesianle adinanscllstiatis; dls@radtoseatpetroleum,
etc (6]

animal, veg% able, orsy origin, for example, peanut oil, soybean oil or mineral oil. In general,

water, salingippqsituiss. hanogecuieliz| assepiaiha caBi L RIS YRS KA LS rIEHEne glycols or
polyethyleng. glycal areqaiaferiad HawigkGarigEsPRECIRRISECIRGabIn g altingsoB0dR1 The

preparation of compositions which contain an active comﬁgnent S V£ell underfgooqli& tpe art. Such

compositior®s AfayiBEgRE AR B25EM & SOl ARMAL et RS HHESTHS SR AR AR BY 2

X Or as iﬁfectab?eas, either as a
liquid solutiggener SHERERRIANS; RAVGKEYiES I fosmstuitabiedenSahutiomuinrinp sersppersidn in, liquid
prior to injection can also be prepared. The composition can also he e L%lgeqm}_zb cfiye therapeutic
ingredient iSo R mMXEY FRPRXENTe 8 v@iﬁ%hg;é;ea%‘ﬁénrlrsnglgﬁﬁgafﬁ/ gg%%ptable angr(%o_m’ atible with
the active ingradieail Gt d pidintadnctatadfonisxatinplef abmidsrisdidlextbyseriRicerol,
ethanol, or the like. or any combination thereof. | 100, e comeosiien igminor amounts
of auxiliary g’ﬁﬁ}&%%ho ?‘gﬁgﬁl%%’%a%&t?% o?c’eeﬁ%u?g?fﬁg agents, pH buffering gg%nts which enhance the
effectivenessaifitiiaugptiveangredient.

[0041] The compositions administrable by the invention can be prepared by known
dissolving, mixing, granulating, or tablet-forming processes. For oral administration,
apoaequorin or its physiologically-tolerated derivates such as salts, esters, N-oxides, and
the like are mixed with additives customary for this purpose, such as vehicles, stabilizers,
or inert diluents, and converted by customary methods into suitable forms for
administration, such as tablets, coated tablets, hard or soft gelatin capsules, aqueous,
alcoholic or oily solutions.

{0042] Examples of suitable inert vehicles are conventional tablet bases such as
lactose, sucrose, or cornstarch in combination with binders such as acacia, cornstarch,
gelatin, 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 (subcutancous, 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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[0046]An active component can be formulated into the composition as neutralized pharmaceutically
acceptable salt forms. Pharmaceutically acceptable salts include the acid addition salts, which are

-formed with inorz%?nic acids such as, for example, hydrochloric, or phospharic gcid 1;6s’uch organic

0
acids as acéﬁg, ﬂ/éﬁg,g?nandelic, and the like. Salts formed from the freé c%r (%?(%ﬁ ggfoups can also be

derived from inorganic bases such as, for example, sodium, potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine, trimethylamine, 2-ethylamino ethanol,
histidine, procaine, and the like. [0047]For topical administration to body surfaces using, for example,
creams, getspdisips, ghdkthredliketaponevostanrey W@Ww@@cw@é@%&é@ﬁm&% 196 prepared

and applie%arn]sgféu &ﬂﬁ?@é@mpﬁuﬁiﬁq&gbions in a physiologically acceptable diluent with or

without a p ceutical carrier. [0048]In another method according to the invention, éﬁ)‘g active

component{88¢dbe d@rasralesires el npisr g A HHGE S pUSe YHRA Y, "EHgHE

249:1527- 103300900 slFeataat Ald biRassHassatadhealliatapytaidniciovans. DissastvandlCancer,
LopezBerestein and Fidler (eds.), Liss, N.Y., pp.353-365 (1989)..100491Salts of apoaequofin are
preferably %Fméﬁagt@iﬁfeggbﬁfgiﬂg Egﬁé%?h@f;% %‘%gﬁ Wgereﬁxbarenﬁseéﬁﬁ%ﬁ%hogpbreparation of

the compositighaeiase inghietvel inveptienlonatdh erliphanprossdeatipwcoshtalsledatg Suitable
pharmaceutigally acceptable salts include acid additi ItsRiGh ;aY, p)é@m@feggdformed by
mixing a so’fﬂi%’%gnosf aa‘ﬁgagép %)osriﬁu\?vi?[ﬁsaps%m%g%goﬁq g&%ﬁﬁggggﬂglly a%g?gtable acid such as
hydrochloriiqaiblcastikrhurictisulelyfottinjsctblgisohidaasid, fumaric acid, maleic acid, succinic acid,
acetic acid, hepgoic agid. QxalicagidrciticActoiaiatiG G ERRONERE b AbRasRb G acid.
[0050]In ad[ﬁﬁé%, ap?)%{e uo m-containi%%q%omgositions described herein may be provided in the form

of nutraceutinditstneh ssitheristuisle comRasiisiHL Ve REIES RS ARSI daiREED s Hibilizes various
deleterious caleiym imbalangesrelpiad disgrdersidha teroRybasapEnake) loweaacsttal
composition”, for the purpose of this specification, refers to a food item, orcgcg}art ofﬁ Eo%g item, that
offers medi&ehie S DIENEFit SO drg B raXRTHBINA Aty SHPS A AE I DA YRESE R AliPaceutical
compositionageRinudeshpaiasaniin wadtion emaysiimtaimenktiap dagepmoric agmdiautiie ingredient,
or alternatively, may further comprise,.in admixture with, di fary.sy gg@}ggt&i& luding,uiiamins,
co-enzyme$. 5¢ t%f"lg?g S LA AR SRR Rk sﬁgg?ement the ld%et by increasing the
total intake théthatwbsiedizeat. [Sadikhereiriratthachrés oior ievanplen wrridedinge 3H9%f providing
nUtraceu“C%iycemi, ethariol, or the like or any combination thereof. In addition, the composition can

contain minor amounts of auxiliary substances such as wetting or emulsifying agents, pH

buffering agents which enhance the effectiveness of the active ingredient.

[0046]  An active component can be formulated into the composition as neutralized

pharmaceutically acceptable salt forms. Pharmaceutically acceptable salts include the

acid addition salts, which are formed with inorganic acids such as, for example,

hydrochloric, or phosphoric acids, or such organic acids as acetic, tartaric, mandelic, and

the like. Salts formed from the free carboxyl groups can also be derived from inorganic

bases such as, for example, sodium, potassium, ammonium, calcium, or ferric

hydroxides, and such organic bases as isopropylamine, trimethylamine, 2-ethylamino

ethanol, histidine, procaine, and the like.

[06047] 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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benefits to a patient comprising the step of administering to the patient a nutraceutical composition
containing apoaequorin. Such compositions generally include a "nutraceutically-acceptable carrier"
which, as referred to herein, is any carrier suitable for oral delivery includi r igned
pharmaceuﬁ%glﬁt}gg’&%sﬁgable carriers suitable for the oral route. In certaift %%ﬁ%ggaﬁr%be%r%}sﬁg 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. [0052]iImmune boosters and/or anti-viral agents are useful for

acceleratinfpo4siind- eativtheandethusreveddingnimiduincaptiom Ha el i QRRIBBRREER F6m the
coneflowers, or herts qf the genus BainRres Ipdierts (tnhaiks, dfdhagenis Sambsen, and

Goldenseal extracts. Herbs of‘fhe genus Astragalus are also, effective im%r‘g(r?e boosters in either their
natural or frG98¥sBeFo . AdprgmersiBihsulhEanyRIBinTHaNE HiStath TS R HRFSw and lymph

tissue activgroai e §Hdlef (R8saNdils Rivachive ssaliss $uedbRs zinc gluconate and zinc acetate, also
act as immune boosters in the treatment of the COﬁm%n cold. 95? A”t'oﬁ?,jmg%l@?@ﬁ,%}h? natural,

sulfur-contdfifty amivg R HRARF AT A eaRIE PR BEe of aitioxidant enzymes in the

rgase e leve
blood. Herksigr Heybabaxiractse suetilam gheliprephisiooorftahe atfivimsifonalsecetfiegivie dtioxidants.

The catechins, and the extracts of herbs such,as &Q?eﬁ&ﬁ?@ 9&@?i§{ﬂ&kﬁét$ﬁ%aﬁﬁi@iﬁ9 effective

antioxidant®™ ERH%L 8% %he gen saﬁlgfar%eélallus 2150 show antioxidant activity. The bioflavonoids, such
as quercetimdspsblridits mtindamidaidinessalsrabichreaidorcrenle &8 ML RIAHE $he primary
beneficial role of fhe bioflayongids may s ikpipigclipsauiaminiCatioReyidationin shenbady. This
makes more %ﬂ%trlﬁ)ﬁl% Er a%glo%?c acid, available forBuse_ by the body. [0054]Bioflavonqids such as

quercetin ahedspsbletie e, APl A%IdtORF RgBsRPEPRItA6Id TR AR FfiVentive

compositiogg. Anti-ipfaqmaiedhsskas uerleran saatant ieliammaiosyidpmpouids-derived from
plants or herbs maé)a.lso be used as anti-inflammatory agents in the inventive composition. These
include brofiGTesP BP&@Siytic enzyme found in pineapple; teas and extracts of stinging nettle;

turmeric, exrgsp of twrmeiceRr HURyTAnayetininpigomenisisolatatfoaeduhereric nfap3B]Another

supplement which. may be used in the present invention is dinger, derived fram heghsgfthe genus
Zingiber. TRISH edyn efqmﬂoonﬁgggeeegfca%o&fl gsﬂ?(l:ogsé%tye(% é}%%?gomp unds suchoas gingerol and

the related spospedingsshogabilassmeliass pideiciogheneim imbratenesataied dierismseddcand
vestibular disorders. Ginger.is al eGive intheliaatment AERAYSSR anthRtbascskonmaah disorders.
[0056]Sup|g)tlfé%e}rr%?§r %e}%%aaﬁsé}ilgt%lﬁtfgbuilding soft tissue’structures, particularly in rebuj&ding cartilage,
are useful irefsnisositfopd ftmseertiagpaiie Yat foPArifiifs HAY Yfkey medical health benelits,

including prevention and/or treatment of disease. A mutraceutical composition according
to the present invention may contain only apoaequorin as an active ingredient, or
alternatively, may further comprise, in admixture with dietary supplements including
vitamins, co-enzymes, minerals, herbs, amino acids and the like which supplement the
diet by increasing the total intake of that substance.

[6051] Therefore, the present invention provides methods of providing nutraceutical
benefits to a patient comprising the step of administering to the patient a nutraceutical
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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joint disorders. Glucosamine, glucosamine sulfate, chondroitin may be derived from a variety of
sources such as Elk Velvet Antler. Marine lipid complexes, omega 3 fatty acid complexes, and fish oil
are also known to be useful in treating pain associated with arthritis. [00571Supplements useful in
treating mig?%%’??@dﬁ??ghes include feverfew and Gingko biloba. The mg%Té%{)i@ggi’%érgéient in
feverfew is the sesquiterpene lactone parthenolide, which inhibits the secretions of prostaglandins
which in turn cause pain through vasospastic activity in the blood vessels. Feverfew also exhibits
anti-inflammatory properties. Fish oil, owing to its platelet-stabilizing and antivasospastic actions, may
also be useifisR] treatingumighaintetreaddohayi-Thel harsts meReeHbEY arssladdiRgsHetadatment of

migraines %ﬁg&%{m&%@ﬁmﬁmm hlaadesisaelatioex Ha0RGAH IR BbnenBIeA( the

supplements list ave been described as to their pharmacological effecis, other,supplements

may also berutitesdah the BravE R ReRtH neXHACH o abs 1 1B FSEEEAREYIR tRB% cientific
literature. [QRRITHG!iBMENIOMWIHsRE MorRfulvsndersiand alpepftesidanation bbtkedoltowing
non-limiting Examples. EXAMPLES [0 Oﬁl?’%a le 1, Administration Qf apoaeguQri a ninety (90)
day time & el RetTahasrBlRsEs T&?ﬁ %ﬁ%@‘éﬁgﬁ‘g@% ‘())‘f%]ﬁ]ﬁ?{e%ﬁ%%g&rit %gn%rlysis, an
open-label gyl k3 patidnishvase A0ttayimeniod eliswsianant isdsedetive et guelis of sleep,
energy, mood, pain, general health. Changes n, perf c eaguredyida siangardized
battery of qﬂg‘ét H%@%eeéaxéaélnzalﬁd%%%%eéeagssomaecﬁtgsogéﬁﬁ%a%\%gg%égitive testa} a sleep index, a
headache inatememdo&dQuality of Life questionnaire. The study shows improved performance. No

participantsgisgpntinyed e SN HRE AR ARNESBEMEMaining amino acid allicin, which
acts to increase the level of antioxidant enzymes in the blood. Herbs or herbal extracts,
such as garlic, which contain allicin, are also effective antioxidants. The catechins, and
the extracts of herbs such as green tea containing catechins, are also effective
antioxidants. Extracts of the genus Astragalus also show antioxidant activity. The
bioflavonoids, such as quercetin, hesperidin, rutin, and mixtures thereof, are also
effective as antioxidants. The primary beneficial role of the bioflavonoids may be in
protecting vitamin C from oxidation in the body. This makes more vitamin C, or ascorbic
acid, available for use by the body.
[0054] Bioflavonoids such as quercetin are also effective anfi-inflammatory agents,
and may be used as such in the inventive compositions. Anti-inflammatory herbal
supplements and anti-inflammatory compounds derived from plants or herbs may also be
used as anti-inflammatory agents in the inventive composition. These include bromolain,
a proteolytic enzyme found in pineapple; teas and extracts of stinging nettle; turmeric,
extracts of turmeric, or curcumin, a yellow pigment isolated from turmeric.
[0055]  Another supplement which may be used in the present invention is ginger,
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 cartilagé, 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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[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 %ra has 1,2, 3,4 and5 vs. days 0 through 90. The graph shows an increase in overall
quality of slé’gﬁ, ﬁ‘fgélrjg‘???nood, pain and general health. The baseline was RAGEH TSI pre-study
phase. [0063]Example 2. Administration of apoaequorin over a thirty (30) day time course results in
improved quality of life for test subjects. [0064]The present study was an open-label study for 56
participants over a 30 day period. Changes in performance were measured via a memory screening
tool. As illustridachiis&ice? stivh sty Sbvotdutigr ddethmbpidpppEienem anEesd BHEMPES eight days

but with staégsr{gig[%% gréla&q{éﬁngﬂoxl%%_t Qﬁ(ﬁ@/ 0pNoRatticipaalsisiseontingss g sudy due to an

adverse event.'[( |Example 3. Administration of apoaequorin over a ninety (90) day time course
results in irphodigd cognition for test subjects. [0066]The present analysis, for an open-label study of

32 patients(gheys arsugafé&éﬁtw sQanitive Rility: Ghangrslisaesfeiiatdvisemeaskbd via a
standardized cognitive battery. The study showed improved cognit{'gn as ea{I as ej r}toggys but with

statistically Geh SiabrovEIR Rri: ASHY 80 EedRNl 48 0VE3°NI S S RS ntinued the study
due to an agrgisRRIEN AL FRSHilts thhaurdtichigoB meshalimtdite e ignifisentpeeceaiiincrease from

e i, B0 A M AL sl i e
inflammatory properties. Fish oil, owing to its platelet-stabilizing and antivasospastic
actions, may also be useful in treating migraine headaches. The herb Gingko biloba also
assists in treatment of migraines by stabilizing arteries and improving blood circulation.
[0058] Although some of the supplements listed above have been described as to
their pharmacological effects, other supplements may also be utilized in the present
invention and their effects are well documented in the scientific literature.

[06059] The invention will be more fully understood upon consideration of the

following non-limiting Exarnples.

EXAMPLES
[0060] Example 1. Administration of apoaequorin over a ninety (90) day time
course results in improved quality of life for test subjects.
(6061} The present analysis, an open-label study, of 32 patients over a 90 day
period shows an increase in overall quality of sleep, energy, mood, pain, general health.
Changes in performance were measured via a standardized battery of questions. These
included assessments of qualitative cognitive test, a sleep index, a headache index and a
Quality of Life questionnaire. The study shows improved performance. No 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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illustrative purposes only and that various modifications or changes in light thereof will be suggested to
persons skilled in the art and are to be included within the spirit and purview of this application and

scope of the a |%ended claims. All publications, patents, and patent applicg[]i%%%i‘%g _I;Ge{ein are
i

hereby inco?ﬁ "[%‘)éilfﬁ%ference'in their entirety for all purposes. CLAIM atis claimed is: I.Use

of apoaequorin for the manufacture of a nutraceutical composition for treating a disorder associated
with calcium imbalance in a subject administered said nutraceutical composition. 2. Use of

apoaequorin according to claim 1 for the manufacture of a nutraceut%cagaggsition for treating a
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day period. Changes in performance were measured via a memory screening tool. As

illustrated in Fig. 2, the study showed improved memory performance as early as eight
days but with statistically greater improvement at day 30. No participants discontinued

the study due to an adverse event.

[06065] Example 3. Administration of apoaequorin over a ninety (90) day time
course results in improved cognition for test subjects.

[0066] The present analysis, for an open-label study of 32 patients shows an
increase in cognitive ability. Changes in performance were measured via a standardized
cognitive battery. The study showed improved cognition as early as eight days but with
statistically greater improvement at day 30, as well as 60-90. No participants
discontinued the study due to an adverse event. The results shown in Fig. 3 demonstrate
the significant percent increase from baseline of scores in cognitive ability. Note: Greater

than 51% of participants had an increase in cognitive ability.

[6067] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will
be suggested to persons skilled in the art and are to be included within the spirit and
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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CLAIMS

What is claimed is:

L. Use of apoaequorin for the manufacture of a nutraceutical composition for
treating a disorder associated with calcium imbalance in a subject administered said
nutraceutical composition.

2. Use of apoaequorin according 1o claim 1 for the manufacture of a nuiraceutical
composition for treating a disorder of claim 1 associated with sleep, energy, mood, pain, or
memory in a subject administered said nutraceutical composition.

3. Apoaeguorin for use in the treatment of a disorder assoctated with calelum
imbalance in a subject.

4, Apoaequorin according to claim 3 for use in the treatment of a disorder of claim

3 associated with sleep, energy, mood, pain, or memory in a subject.
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