10

15

20

USE OF G NKGO COVPLEXES FOR THE ENHANCEMENT OF

COGNI TI VE FUNCTI ONS AND THE ALLEVI ATI ON OF MENTAL
WO-20050185¢-1 ELD OF THE | NVENTI ON The present i nRETEPZING/000738

relates to a novel use of a G nkgo conplex for the

enhancenent USEEOMGINKGOGOMBREXRS dHE at i gue
funct i BNHARSBMRNNDFOEOGNITNERUNDTIONS ANDUTHE

of a lactone c A t s of

G nkgo bi | oba,RFg%Mggﬁbmn%N‘gﬂ'oegﬂﬁgﬁas gi ven,

was first nmentioned in 1967 by R T. Mjor (Science 157

(1967), p. 1270-1273). The structural fornmula for said

bi | obal i de was al ready proposed in 1971 (J. Aner.

Chem Soc. 93 (1971), p. 3544-3546) and is as foll ows:

ThEFIELD € F neHE ENVENERON of G nkgo are al kyl at ed

phenol es such as ginkgol and 3-(8-pentadecenyl)

ph&helpresent ipnenidon celetastioxd hpvelaeiedel & Gohkge complex for the

2- hydr oxy- 6- (8- pent adecenyl ) benzoic acid, ginkolide
enhaneemeniodacogritiveifineaon and mentak fatigus Bmesionand

gi nkgol i de, a hexacyclic diterpene, are the only known

DaBAGKGROUND (OF TaRBNNENFEONg tert. butyl

groups. Said substances may be isolated fromthe

| edigs isation hek aodepiase opompeud nicgdlihOsobiam rthe, leaves of

. e.g. bilobalide is found in the | eaves of G pkgo . .
Ginkgd &b to Sieh thanrBbilahalidcowas g vemevaigyn mentioned in
racts have been, used for the treatnent

ex of

1964 gYuRbEncMéJ‘Hf (Reicape al YaArld 99ddi Pretal0-d2t é)i dihepppgtural
flow. The contai ned gi nkgo-f | avonegl ycosj des an

formla, Eoro seid hilebpiigsuves aftsady \pggaowé R aiﬁfdﬂg (ﬁngnmro&dwm-
VI.SCOSI decr easi roperties. The main indications

Socy g? (&ébi% r@#ﬁ%&oﬁ@&%&ﬁ@%%ﬁﬁ%%wm ern countries,
such as France and Germany, is cerebral insufficiency.
Further, G nkgo bil oba hag) been extensively used for
various indications in Chiijphese nedicine and is

described in the trEd@¢t.i bai s§
\ 33

The active main components of Ginkgo are alkylated phenoles such as
ginkgol and 3-(8-pentadecenyl) phenol, and phenolic carboxylic acids such as
2-hydroxy-6-(8-pentadecenyl) benzoic acid, ginkolide and bilobalide.
Bilobalide, a sesquiterpene, and ginkgolide, a hexacyclic diterpene, are the
only known naturally occurring compounds having tert. butyl groups. Said
substances may be isolated from the leaves and other organs of the Ginkgo
biloba tree, e.g. bilobalide is found in the leaves of Ginkgo biloba at
concentrations below 0.01%.

The known extracts have been used for the treatment of disturbances of

cerebral and peripheral arterial blood flow. The contained ginkgo-flavone
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Pharmacy. In recent years al so conpl exes between
natural or synthetic phospholipids and bil obalide, as
wowrios/0a®5@r epar ati ons t hereof, have been i nvespCTRP®AS/000738
The US patent US 5, 043, 323, ,for exanple, discloses
conpl ex conpounds of bi ofl a%onoi ds wi th phospholi pi ds,
i ncl udi ng G nkgo bil oba conpl exed wi th phosphati dyl
glyasidew andutelpenoidse are hendi8np ot drveUSasozoguiatidg and blood
suggests their therapeutic application as .
viscasityi dé¢manitgo pyopayties.s Thed mwedn aigdicaionsr farhavhich Ginkgo is
treatnent of disorders associated wth inflanmtory or
predarihedatin cWesternt cougries.esuel . asMbraweeandi Grypaeyt iasesebral
are known to have effects on cognitive functions. For
insuftmignay . \Fixthéwt @inkget bdbbg WRisabeen witensbely 1o88) forpparious
106- 114, disclose that the standardized extracts o ]
indieatiaxs ginn€dmeseGnedigingi dnsbas sledcribedibithat iraditionet ddhinese
i nprove the | earned behavior of young and ol d rodents.
Phatmaoydi ng to the teaching of WD 01/43753 A2 it was
found in cognitive tests that adm nistering a .
colbi mecenh ybarsxt alaet scasnplergs r dwtween Pawgl%agl;i ¥ engynthetic
and of the |eaves of G nkgo biloba to hunmans
phosphplipids ywndi bdebalidegast Wedl @i preparatipnsetheiaod, igye been
speed and quality of nmenory in normal healthy

investigated s TheuiSh prtest &5t héHd. Fd Kgepramples jdipgloggs complex
studies on_ the influence of_ ginkgo bilob xtract on .

comgpeiids wé braflaoneide with phesphadipidsg F&@g( (Bakeankiloba
Schol ey 1996, Scholey et al 1999, Kennedy and Schol ey

complgapdividh phesBh e erHS- cogni tive tasks may be

o AT P D Sa PR QS s L HRECAAries therapeutic
eor SRS SO L SR LELY, LHeoet 80 cncnt of
e T N O A T

Subl{/lro%g(t)\i/e%n zfnkgofé)?t%c%s geilr\éerl](nr(])uwnﬁo% have effects on cognitive
functions. For example V.D. Petkov et al., Planta Med. 59 (1993), pp.
106-114, disclose that the standardized extracts of Panax ginseng, Ginkgo
biloba and a combination thereof improve the learned behavior of young and
old rodents.

According to the teaching of WO 01/43753 A2 it was found in
cognitive tests that administering a combination of extracts of the root of
Panax ginseng and of the leaves of Ginkgo biloba to humans positively effects
cognitive skills, for example the speed and quality of memory in normal
healthy subjects.

Furthermore, there has been a variety of studies on the influence of
ginkgo biloba extract on cognitive performance. It has been suggested (Moss

and Scholey 1996, Scholey et al 1999, Kennedy and Scholey 2000) that some

demanding cognitive tasks may be facilitated by the simple augmentation of
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bet ween 800 and 1000), a "less demandi ng" nent al
arithnetic task (serial subtraction of 3), and a | ong

wo esosiovesbal menory task. It was found that noPCDEP3005/000738
both serial subtraction tasés engendered significant
increases in heart rate above that engendered by

somatically identical counting tasks, but that
deliyery of rasiadolis sWbstraigsstoathedbnain.ahsdntexanmypleragueviots study
of fall in blood glucose |evels during task

fropehivlabaneiory RKensedsnad Srhalee 2006) lm@m@dtedgtheaskatlonshlp

(serial 7s) was al so not onl roved by a gl ucose
betyeenhcaphraigabloed glueasst I@Uei/soaﬁwrmnmge tory at‘glemanding”
However the effects according to the use of the
mentﬁbé\ﬁtthwtkyomkeﬁseéraé verpal isabtragdonfola7 nisonl at given number
MVARY OF THE | NVENTI ON Unexpectedly, it has been
bet\‘vémdBQQ/ ande 18P@% et “less demandingiamenta arigbmesticotask (serial

extract conpl exed with phosphatidyl serine may be used
SubjIaCHAR MG )5 Agh aflpagrﬂerry ¥ei69b marone asks Ipmeasi lowadpihat not

nlAARoTIa] PURIGICT 195K6 GREEP AR NGNS RATp a38S R hsrt rate
abO@%c %ﬁg%@%g W%&e%ggia%ﬁ ppl ¥ géuxgtgl%?%gll(\%ayut that
perffgpiAnccroft PaHLaA AlGAF R e aniE ”” of i ip Slocd Bucose
levls GHiFE %gﬁﬁ%ﬁﬂrlﬁ‘l&ﬂ'ﬁ%ﬁPﬁ%ﬁﬁﬁh? d 5pm°fe§feﬁemandmg task

SR R TR A o rled

tlgue A further aspect of the present
tor t\%‘é%ﬁi °the mai ntenance of healthy cognitive

rﬁé"a%?%r Qbeeaﬁ%a?sy A %aa%?%ﬁ'ahﬁ%@t‘?ﬁéhﬁmex
heal t h | d I Still t
Supg}slggcﬁda(%e% ﬂg{} t&rgg eal tnvgn?l onplegpt ﬁe pf)lssi bialniotyecr)f

r‘;o‘afgl?;ielgﬁaﬁm‘ﬁmﬁv%ﬁﬁw ary suppl ement for the

and
Unexpectedly, it has been found by the present inventors that a Ginkgo

biloba extract complexed with phosphatidyl serine may be used to enhance
significantly above the levels provided by the non-complexed extract
cognitive function and mental fatigue, which comprises the administration of a
medicament and/or a dietary supplement containing Ginkgo in the complexed
form. The Ginkgo complex may be used for the enhancement of cognitive
function and mental fatigue in healthy people, in particular children or young
adults.

Another aspect of the present invention is the possibility to prevent
deterioration of the speed of memory in people with decreased cognitive
functions and to counteract cognitive fatigue.

A further aspect of the present invention is the maintenance of healthy

cognitive functions and delay of age-related cognitive decline in middle-aged
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prevention of a disease related with a decrease of the
cognitive function and nental fatigue such as
weoment49s8 e.g. Al zheiner's disease. It is thePef/BP®OR000738
primary object of the presep}t invention to provide the
use of an active conposition to enhance the cognitive
function and nental fatigue, i.e. to inprove the
andfacolit peopleapartiaiary licalthy umilds-aged iangdf/ awvkedltly sldegsbple.
of menory and nenory quality, to increase accuracy and
at tSenll i emother agspect t 0£sthien presentl inveatibhhys sthej possibility of
to prevent deterioration of the speed and quality of
pronvidingy ai mgdiogmenti oth aletictay esupplgmient vEorf whet freatsnent and
and to counteract cognitive fatigue, also having an
preventior ofea disease retadeld widh ta dedransey of théeaignityve function and
chil dren, young adults, m ddl e-aged and/or ol d peopl e.
mental ifstigué sncihes Dhspeatia,of gt Adzhmimseistdiseasent i on to
provi de the use of an active conposition for inproving
codhiis itheredrd hprimarypobjenitel] thef presenbinveitiongto provide the
formul ations conprising ingredients of natural origin,
usenpEragi Activie copmpasitionntos cahanacathef aeguitisee functicmand omental
.a controlled process that preserves the curing
fatiguey ii€i de ipiprone thegfasgorsntelatedt thesewith| such asite Hmprove the
obj ect of the present invention to provide the use of
spegfl Qlc MoyROO ARG INEMSRY CHIRILY sthineenss pecinacy asrd attention in
natural origin and having mniml or no side effects

actiyides Hygopaphdieadthy swyests: & peaveabdsteriarptian afithe spged and

further object ,of the present invention to provide the
qualid gf BeTiRR iB BePRISS Withh lacspasede cogaHt e flingiiens and to
coBERct | GRERGNS | TRAEARG AL J1VFRE | gl talloRnge on' the  mood,
parGGHIN ghhrely sbigE Sonaestih mdicred apgiey old people.

CORS RS TRIE S ShTEP B8 RS e we o an
st b B R B BB AL e el ettt by
tal TR AR FR Kofri bR ingheiehly It BRbiral drfeifl Shérlin the
constituents are manufactured pursuant to a controlled process that preserves
the curing qualities of the ingredients.

It is still a further object of the present invention to provide the use of
an active composition comprising constituents of natural origin and having
minimal or no side effects and thus being safe for internal consumption.

It is a further object of the present invention to provide the use of an
active composition for the treatment and prevention of a disease related with a
decrease of the cognitive function and mental fatigue such as Dementia, e.g.
Alzheimer’s disease.

Furthermore, the invention relates to a pharmaceutical or dietary

composition comprising a Ginkgo biloba extract complexed with phosphatidyl

serine, at least one vitamin, optionally one or more minerals and trace
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a certain phosphatidyl serine with a defined ratio of
different fatty acids. DESCRI PTI ON OF THE | NVENTI ON
wab@spresent i nvention refers to the use of G PKROBP2005/000738
conpl exed with phosphatidyl serine for the manufacture
of a nedicament or dietary supplenent for the
nitjve functjon and ntal, fatigue.

eleenh nce@ﬁbt@grfgﬁ% tigally ve ietaghy erecniphls catrigkgo
O T el it i
R T e -
ex%@égiﬁﬁ%g%ﬁ@ﬁngﬂ&@%eggﬁt g}‘ niaﬂg fr om
i BTLAD ol Rty o
phoz%%ﬁ%@g&zs%wet“fws}h@mag SR o apme
o R e 18 G
s B BAEBaF 1 S SRS 060 b, o st o
oxigal bl‘éf‘hfégﬁ3%?%’%#3?Lﬂrilﬁ%ﬁ%%%dﬁﬂ%ﬁw RTINS
AN U R e
T R N L
indRELBEE B 4y AR Ay T OSSR i g om 10 1o
O%f gfcgﬂgg%lflérefg{)ﬂ{ 26% |49%tm68§iﬁef@alﬂ /moﬁ g’iﬁ%@ﬁhatldylserme

east about percen

pha{rjﬂﬁgxo'rﬂggn'tct%ﬁﬁ F&ftx%‘é{’s is HERE Rl ‘tﬁéepl § g¢ i E}ﬁ?ﬁtsc@iﬁonents

be won f nts or synthesized c

areUS@FhJIed lith a8 suﬁ’ﬁ%‘lé@@l‘if'eﬁgl&%'\béfteﬁcﬁﬁﬁﬁﬁb 'aelnu&ﬁ ﬂ{é%‘&f oils

is one that Is suitable for use wt unmans W|t
or Hﬁ'ﬁ' Qﬁhé‘id‘dﬁftﬁﬁlesééi%ﬁf gt kné%huﬁ%@ﬁa@é oY th drt b@téx‘ﬂfhctmg

| ergi c response, commensurate with a reasonab
plants. These extracts can be used as such if pharmacologically acceptable or
the solvent of the resulting solutions is removed and the residue is used as
such or after further worked up, for example after resolving or re-suspending
in a pharmacologically suitable solvent.

Under the term “principal active substances” is meant the active
ingredients that are mainly responsible for the pharmacological effect.
Preferably the formulation comprises all those ingredients of the plant of
interest that are responsible for at least about 75 percent, more preferably at
least about 90 percent of the pharmacological effects. These active ingredients
may be won from the plants or synthesized chemically.

As used herein a “pharmacologically acceptable” component is one that

is suitable for use with humans without undue adverse side effects such as
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benefit/risk ratio. Conpl exes between natural or

synt heti ¢ phosphol i pids and bil obalide are known from
wperiosn74sé (e.g. US 5,043,323 and US 5, 202, 313pCT/EB2005/000738

wel |l as the preparation therieof and their therapeutic

application as anti-infla ory agents and as agents

for the treatnent of disorders associated with
toxidify,airoithiony anid taldergid irespensel téamprepsemteswith a reasonable

Bi | obalide forms with phospholi pi ds new conpounds,
bensfitaiskerdtihit a different bioavailability conpared

with free bilobalide and are suitable for

i ndoompledsobeiwden phaturahoewdyinthttié phuspholipids. adddilobalide

conpl ex between the flavonoids from G nkgo bil oba and
are kmopha fraty [peréor are (6. (WS Pe0433 2R ainddd8s3,202,3 104y whHdas the

in exanples 6 of US 5,043,323. Preparation of G nkgo
prepatatim dhereadt andytheino shhedpedyics epplieattandsexantitinBlank@atory

of 20% phosphati dyl seri ne were suspended at room
agenésipandt ase aigents7. forl the dtdaymentedfit disofiledsgmsbodiateal with

dry extract (0.65 kg) was added and stirring. The
infleoypetgiyonomatrakepmtiandevritici rprongsses. r Bilabalider forms with

hour. The suspension was filtered at 70-750C and the
phasphidipidd quesw s conpuemdsat whick exbibiénia iffemunt e bioaviailability

a soft residue is_obtained. The residue was dried at )
compmeds griths fresurbilobalidelsand. 23 kpitble fingdnbotpeisation into

extract phosphati dyl seri ne conpl ex. Therefore, the
phargraegutisal rrnlaligasphosphol i pi d conpl exes enabl es the

preparation of new biologically active conposjtions.

| n Faet compdox pdstween pﬁg@,i gleveneiflscalrorndGinkgo biloba and

spectroscopi ¢ characteristics which are markedly
thﬂ%ramy FRIIHG dfn Prpsscdfanalegeislyi anldaseribefein $xampleg 6 of

such _they can be incorporated as active principles
Usiﬁgﬁﬂ?’ﬂ%r maceuti cal formul ati ons. G nkgo shows a

ron ffini for ph holipids, resulting in the
Zé,éyeg{qa}@ﬁio&(tb gﬁg{ggopbi% agxtrgct soy phosphatigylserine complex.

1.87 kg of 20% phosphatidylserine were suspended at room temperature
in 17.5 L of ethyl acetate. Ginkgo biloba dry extract (0.65 kg) was added and
stirring. The suspension was kept under stirring at reflux for 1 hour.

The suspension was filtered at 70-75°C and the mother liquors
concentrated at ambient pressure until a soft residue is obtained.

The residue was dried at 40°C for 48 hours. Yields: 2.23 kg of Ginkgo
biloba extract phosphatidylserine complex.

Therefore, the formation of Ginkgo phospholipid complexes enables the
preparation of new biologically active compositions. In fact, they possess
physico-chemical and spectroscopic characteristics which are markedly
different from those of the original components and as such they can be
incorporated as active principles into pharmaceutical formulations. Ginkgo
shows a strong affinity for phospholipids, resulting in the generation of bonds

which markedly modify the physico-chemical and spectroscopic
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whi ch markedly nodify the physico-chem cal and
spectroscopi ccharacteristics of the new nol ecul es. The
wo ooosmt4966 of the conplex will be confirnmed foPCEEP2UDH/E0738
by nucl ear nagnetic resonance anal ysis, which enabl es
the identification of the interaction between the
reacting nol ecul ar species and the portion of the
charasteristics whithe new imoldoudes. i The Hermationiafhthe complex will be
Specifically, the conplex of the present invention
confiomedi fosexasalby nucledr srgneticrresqnampiecanidysisewhich emables
extraction from G nkgo | eaves. The G nkgo extract
the idstifiontiamohtheoinieractiopsheimeen the nkyding maleenlar species and
gl ycosides and terpene |actones. Another possibility
the p@rtucnapftth@ nigdepuleavhioh isamyplhskindiheagaciiokgo | eaves
or other plant conponents, that optionally are
popeciicalldte chmplexnof phenpresert imvkntinmeemprises herbal
plant itself as well as plant parts conprising the
mgr@@hwé forgexample derivedeby gin @Xﬁﬂﬁtlénl Gaved7inggentsaves. The
fruits or roots as nentioned above. Preferably the
Gml\sg@rﬁxt@ctpcgﬂ@l%mmh@r subtpaees eptkiamalavne tglygosides
may owdered. Whjle all_these substances present in
anddeﬁpw g?‘étoﬁlﬁémft% %@@Sﬁl@ék%é%ltbgﬁ tha aenulﬁtmgomprlses
.the r of their: rmacol ogi cal actions has not
driegeGinkan ‘%PV&S (R e ?a%?OmHOOP%So tmtwalydar@aw@wdered
sone t hem hav ant xi dant properties_and that
Uniﬂﬁet}el Fﬂ%?tpl%}tgt@ wadey, Qég the phantHseld as Melsagplent parts
an,action on.the ox en Rﬂ ke in the cel]ls and oth
0

cOmGIAE iy A%V R8T QI TRE [SRgTIRIE] 5AYeTrsigms, Tults or
L R
OptﬁiﬁfyB Anr SR §E nebtderdao tyoCSBLS‘L "30% i n parti cul ar
anavhiys e, e Bihe a%a%"ﬁw@?&f ity $iBEeTaf §HeSE to have
phaffBEisRicaf, acsf AR e tebtee St pRatrin@dBticalingiitgs pas not
yet éggl% g@ﬂgi@ﬁgg{m@g%\gl mqu}(g{s%dslgf Pncﬁggt%t tha? nBHeSc%S them have

antioxidant properties and that they inhibit platelet aggregation, while others
exert an action on the oxygen uptake in the cells and others again may exert an
immunomodulating action.

In a preferred embodiment the Ginkgo extract used contains among
other substances ginkgo flavone glycosides and terpene lactones, preferably
containing at least about 20%, preferably about 21.0 to about 30%, in
particular about 22.0 to about 27.0% ginkgo flavone glycosides and about 2 to
about 10%, preferably about 4.0 to about 8.0%, in particular about 5.0 to
about 7.0%, most preferably about 6% terpene lactones. Preferably the
medicament and/or dietary supplement comprises Ginkgo extract containing at
least about 24% ginkgo flavone glycosides and about 6% terpene lactones. In

particular Ginkgo extract disclosed in EP 0360556 is used as basis to produce
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| east about 24% gi nkgo fl avone gl ycosi des and about 6%
terpene | actones. In particular G nkgo extract
wale@siopesd i n EP 0360556 is used as basis to pPOTEREDHEN0738
conpl ex. The phospholipids ysed for the preparation of
the conpl exes may be either natural or synthetic. The
nat ural phospholipids are normally those extracted
SR 1ES 8y-bean or from ani mal organs, whereas the

B @hgsBRARBH AhERS APTghe PTABRNGRG. HELbF 9BIPIERES may be

el“&%ﬁéﬂﬁ? pqrﬁ%gﬁm%gdfﬁ%wﬁﬁ BB AL R, Bty e
o~ GRTBTe, FoBERRE S, B ST 82" Shnc
rSHILE 580 iﬁ@@%@%@d T efg?%ﬁa%?g%%‘@@admg :
meffi c;eg%f@eaﬁg%; 7L S 08 ot
B8 LIRS AR o R B s o
oo BHEATIE TR, B BB ol 3 L0 o
o g PO o NGB S oy 1 40% an
P SAEILAR) Shofl A00Ec O DRI AR

product whose physico-chem cal characteristics are
conpletely different frgm ﬁose of the individual
constituents. The res (? ng conpl ex is lipophilic in
character and is sol um‘,Id-t(DRrﬂ)Hpol ar and aprotic

sol vents, in which thel d(g x:orrponents of

t heconpl ex are normal I'y % nsol bI The resul ting
conpl ex exhibits a greater ac®ivi ty as conpared to
G nkgo

wherein

R and R' each independently represent an Ce.pp acyl group, preferably
an acyl moiety selected from the group consisting of palmitoyl, oleoyl,
linoleoyl, linolenoyl, in particular which comprises, on an average, from 15 to
25% of saturated fatty acids, from 5 to 15% of mono-unsaturated fatty acids
and from 60 to 80% of polyunsaturated fatty acids, based on the total acids;
and

R? represents the residue of serine.

The reaction of Ginkgo with phosphatidylserine under appropriate
conditions results in the generation of a product whose physico-chemical
characteristics are completely different from those of the individual
constituents.

The resulting complex is lipophilic in character and is soluble in

nonpolar and aprotic solvents, in which the individual components of the
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in free formand are suitable for incorporation into

t he nost common pharnmaceutical fornul ations. The
w@ovphess described in the present invention PENERPM®05/000738

prepared by reacting in progfr sol vents, such as hot -

cyclic ether, aromatic hydrcocarbons, hal ogen

derivatives or nethanol -nmethylene chloride mxture. It
complex maearasmallyr istsetuldg. t hat the ratio between G nkgo

and_t he phospholipid used to prepare the conplex is

abdiie rsylting complewfeahibits a greates activity dsiemmpared to Ginkgo
) roducts are then isol ated by evaporation of the
in feacfoun esdvane witahlepferiipromarations inthe thonpbsix common

wi th appropriate solvents. The conplex may al so be
phaﬁné%ugaalbg)mydphpm-zi ng the product obtained fromthe

reagction of the conponents in di oxane. The production
of E‘ﬁ?e coppiexss deudibesk it dhepresentHavpntiernay beeprapened by
rovides a useful node of administration for G nkgo,
reaﬁﬁ’é R BIOPRKISORYa t8esualh 88 dint eay cdic @&wra@t@n@th@mgfocarbons,
The possibility of producing new structures with .
halogem srisatives: & MathRnskmsthylgnsl ehlpBde; maxare.li i therefore

e OB el A al 0\ v
the B 3 SR %] hreban D e W76 e B repducts e
e JEUSTHERS FEektod A BRSEALAmIS AN BB litn of e
benefits. Lt h b tedly f d that th
confE! i, ebhrGRTa Ry A PFES SR Bty ib o Srepared by
tyotifig e, e, BREGHrteBalaifed dabim thS deRiion i A combonents in
di ihvolves but is not limted to inprove factors rel ated
IO)H#&‘ ewi th such as inproved speed of nenory and nenory

O Yo BLA E SERHATP D AL R i
o Ty ) g S HARDA s
subdahEEasHd Egg?b{s' LOACTHE Ek?cl)s%ﬂﬂlljltgz chlo gg&ﬁ{c"i‘ﬁé new structures

cognitive I gue having a
with Ginkgo extracts which retain unaltered the structure of the basic

compound but exhibit a several-fold increase in a specific activity represents a
significant advantage for the novel use which certainly could not be predicted
beforehand. Due to the enhancement in the specific activity used, it is possible
to reduce the dosage having the known benefits.

It has been unexpectedly found that the complex used according to the
present invention has a direct influence on the cognitive function and mental
fatigue. The expression “cognitive performance” involves but is not limited to
improve factors related therewith such as improved speed of memory and
memory dquality, improved reaction time and working memory, increased
accuracy and attention in activities in normal, healthy subjects, to prevent

deterioration of the speed and quality of memory in people with decreased



10

15

20

25

the nood and the physical well-being, particularly in
heal thy children, young adults, m ddl e-aged and/or old
w@ewphesdt coul d be denonstrated that the gi NRODEP2005/000738
phosphati dyl seri ne conpl ex H ed according to the
present invention has an excellent influence and
effectivity on cognitive function and nental fatigue
coguifiy e Aenqtiang el o gannieyect eegritivefatiguadayirg ianyinfience on
menory, speed of nmenory, and the majority of the
the gaqd, ppddbcasieali wellhaing: paviamarlxdsdiesdthy thiddren, young
energ{ context will be clear fromthe study expl ai ned
adul%h tpldderngednandiar pld tneophe Eopeudd hardeseongieiedtthat the
. ,dosages rangi ng fromabout 20 to about 240 ngy/day, . .
gmligoeﬂ%mﬁhytl b@%ﬂnsoccfrapb%wedmwgdmyto she tpreséndr inyention
referred from about 80 to about 100 [day in_single
has f;,n greriaeRt Wl%‘dﬁnﬂi%ﬁf@caimh@rhgogéngn@aﬁ@mtm and mental

.dietary suppl ement. The di canent or dietary
fatiglg, gndrtbe lpeﬁ%ffgeb%)gmﬂvﬁéggmrﬁnsafshtaeﬁbq@lsty ebmamory, speed of
tabl ets ranul es, powders, .powders ipn capsul.es,
mendony, And g magHLy 8? tﬁ%&ﬁ@?{éﬁl%ﬁﬂﬂ%ﬁfﬂ% eatigy angeaccuracy.
basi s pf ter,..ethanol or a . mxtuyre thereof, dragees,
Thegietal hodEid Sl Toe Sty Bemanesindhereliiasnas theprperimental
known to the skilled person. These products may be
adm ni stered al so as topical fornulations, at variable

B Ut TR

240 BB rolihR TR R B0 250 B PBRL A bretered
ronf3l S Y 5980 45 BB 0GR o BRLERR 0ER bRRistions
as ngeo%rirggﬁl%{]bla%rr%rha %yﬁg?w@gﬁ]%@ghpbel ow i ncludes a

osition Whic ‘Wi t hout prescription by

= WL RRhhent BF XARP MR G e THeu G TRA BBt
coated %bqasl’ ygrQﬁﬁje§, %B“p&'ry’ BSW&HE'CQSSIG%[ ysyrups, solutions or

suspensions for example on the basis of water, ethanol or a mixture thereof,

part

dragees, gels, injections or any other suitable manner well known to the
skilled person. These products may be administered also as topical
formulations, at variable dosages depending on the desired application, e.g.
the severity of the pathological condition being treated. Preferably, the
medicament and/or dietary supplement is administrated in a form suitable for
oral administration, such as granules, tablets, capsules, drops, syrups or
others.

The term “dietary supplement” as used hereinabove and hereinbelow
includes a composition which may be used without prescription by a third
party, for example a physician. The components may be taken together with
meals or separated thereof, on a daily basis or only sometimes. Dietary

supplements are primarily important for those having inadequate diets,
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suppl enents are primarily inportant for those having

i nadequate diets,individuals with a reduced ability to
wa@Ri0s0ze560r absorb the essential substances freon/EPmds;/000738

particularly the elderly persons. According to a

preferred enbodi nent of the iresent i nvention the

G nkgo phosphatidyl serine conplex may be used with a

indsadunalblveition redarcwdcatitigy calitilias oepbaditetlnedsehtial substances
additives. Such additives may be, but are not limted

fromdoodnpamicalarly ttheielderlppees@ner s, flavors,
phar maceutically acceptable carriers, auxiliary and

bi ddwordipentcs, aepréfpiredt Snﬂmﬂlmerttuabﬁahbhpf&@ﬁt ihention the
m nerals used may be for exanple selected fromsalts

Ginbgoc ghosphatidydseeine negnpkixunmalyr e asett, withdi e suitable or
sel eni um manganese, fluoride, chrom um nolybdenum

phasmdtologiqailyasss eptabbhhmoude ofmd diti ke rSascht dtitiots may be, but
Addi tional mnerals which are | ess preferred are

are arasehiingtednicc keinersls, i dtaminsoroweetenersi ftavdreagharmaceutically
[ithium tin, vanadium and cobalt salts and m xtures
accepiabbofcartiens, nangilidrys andc bindare agsotsl, | gxqipsesntarid mixtures
nutritionally rel evant amounts. The source o f the
thengioher al salts used maybe any of the well known salts
such as carbonate, oxide, hydroxide, chloride,
sulFhet mingralsswRed anay hec foracxample seleetedatrenatselts of calcium,
fumarate, citrate, nmalate, am no acids and the |ike _
COPPEF, RRLHSUBNI drof, neint.s igding odieleniupnt asanganese, fluoride,
calcium magnesium and the |Iike for the anionic
chromgeng maol yiva@@,@nskwqh@mﬂ potaseivans chlarideaandi mixinres thereof.
.ne preferred ranges for infants or adults, depending
Ad‘i‘&ﬁ@@bd{llf@ﬁa Iggavhich gRg siess deficferredt aree arsqnips niekely silicon,
that the daily, intake of, mnerals may vary wth the

bora%epa Htfﬂa!efwb Eliilaéltm,d%ad@@a#ﬁvnb@dr@ PBngalts and mixtures

thef§pE dMieodipRE SABRGSI P %%ﬁy'n%EséeimL?@mnmnaumrelevant
o G5 A Wy, AR BB 8 B Lo
salts D 9geh ascar naeI U lemchjlroxizde cl?lrg)ncie sulfate phosphate,
gluconate, lactate, acetate, fumarate, citrate, malate, amino acids and the like
for the cationic minerals and sodium, potassium, calcium, magnesium and the
like for the anionic minerals. Those skilled in the art are familiar with the
preferred ranges for infants or adults, depending somewhat on age and
physiological state. It is clear that the daily intake of minerals may vary with
the user so that no exact dosages may be mentioned. According to the present
invention it is most preferred that the following minerals present in the
medicament or dietary supplement may be selected from calcium, fluorine,
phosphorus, copper, potassium, manganese, magnesium selenium, zinc and
iron.

Vitamins which may optionally be used according to the present

invention can be, but are not limited to water-soluble vitamins e.g. Vitamin C
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Vitam ns which may optionally be used according to the
present invention can be, but are not limted to
Wo108/074966 ubl e vitam ns e.g. Vitam n Ce.g. L- PCT/EP2005/000738

(-t-)-ascorbic acid, calciumascorbate, potassium
ascorbate, 6-palmtoyl- L-astorbic acid; Vitamn Bl
e.g. thiam ne hydrochl oride, thiam ne nononitrate;

¢.g.\li+ @nirasceebix geidy pbkﬂiumvasmprbatbppbmssmlﬁ aspiudsipdiag-galmitoyl-
sodium Vitamn B6 e.g. pyridoxiné hydrochloride,

L-asgarhia nagik eVitamipan8dobalg@ni théamine arhymlrbb}elogzde thiamine
D-biotin; Folic Acid; Vitamn PP (N acin) e.g.

morfiibete;aMitamimi B3t erg. c riboflayipr eibdflarinn SBphesghate sodium;
pant henol (d and dl forns) ethyl panthenol and cal cium

Vit qmﬁbntBﬁhenfage aptidoxing ol bpdwohlotidens Vigmivi t 12 e.g.

. Vitamn A palmtate, Vitamn A acetate, Vitamn

cyalm%hﬂé@ram,ew@mm Hapeg. fathiatin; Palicasicid;DVétagnin PP (Niacin)
ergocal ciferol, chol ecal ciferol,

e.g. cmp&l@amdﬁemotm@ agiderprio, Vitamim B 5 ceg gpanthenol (d and dl

pha-t ocopherol, al pha-tocopheryl acetate,

fornaqi)pﬁtm davshengl) and |ca1<§unbﬂwaa@to(d@|ermtq, a@ndffatssejuble vitamins
Vitamn K such Vitamn Kl e.g t omenadi one, and

e.g. CXrl‘@%l@ﬁeA( p%-8vi YHAIMR A @almyétﬁpe{(étaml@aﬁarﬁqﬁtate Vitamin A
l.utein, gl pha- car,ot ene, beta-carotene, apocarotinal,

ProRjQRfitce AlbtteMs aRdnebit Yitenyip: By ar-hevgocadeiferali ehelesatriferol,
choffgh ol iFohsiol GF ek kb & BebiBlieriagoBhore alhe-tocophery!
acetBlR.rUPhEGOs PR ecinos WaaRion (G and ChrioRgom Vimig® such
ol K e AR LSS e
zeam‘tﬁe FR{F e pAGhE e nd e BRSIBoknaRpEdgEngl, (summa-
curclie, BB BEBLSH IR, B SpbesC iy The
s FES S NGRS BF SRR 3P
o BREAAIAE B A5 TBH I3 A 0 A0 i T i
A, ViRddR B P%?Qﬁjlldoﬁ 1&?§1i9a%i%gc?‘%9{‘dlﬁin"%2, nicotinamide, calcium
pantotenate, rutoside and vitamin E.

Further additives in medicaments or dietary supplements which may
optionally be present belong to basic knowledge of the skilled person and
shall not be discussed in detail.

According to the present invention it is particularly preferred if
minerals and/or vitamins are present as additives. Such a combination of the
Ginkgo phosphatidylserine complex and selected multivitamins and/or
minerals is particularly sﬁitable for maintaining and/or restoring cognitive
functions and improving physical well-being, for example in elderly persons

or patients. Thus, the Ginkgo complex combined with a multivitamin/minerals

formulation may be tailored particularly to the needs of elderly persons who
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functions and inproving physical well-being, for
exanple in elderly persons or patients. Thus, the
W@RWRQDI9sO NPl ex conbi ned with a nul tivitam n/ nPCEER1085/000738
formul ation may be tailored3particularly to the needs
of elderly persons whoface or want to prevent age-
decl i

el TR R 8B i S D BISR S pysica
el R P R B SH RS Sl 5 X P oY oty tserin
i G055k oaT, 50 28 55984 e [BFH-Ryal Bt ive srong
vendh ) BB B RS AFUROA ) 08 Rsed
wit] GRARSP L, A9 B AG B0 VREPY P SRR B aoea
sccUFIELY e AERANE e HE S EETRR P nccons
o YRy S 8 Tk T VL U, A o
prefifted it AR ALARA ondTUIRE bifentlaty 6/ ¢ I uorine

e acomplex of Ginkgo extract and phosphatidylserine

e Vitamin A

e Vitamin B1

e Vitamin B2

e Vitamin B6

e Vitamin B12

e Vitamin C

e Vitamin D2

e Vitamin E

e Nicotinamide

¢ Calcium Pantotenate

e Rutoside

e Folic Acid

e Fluorine

e Calcium

e Phosphorus

e Copper

e Potassium

e Manganese

e Magnesium
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Copper Potassium Manganese Magnesium Zinc 1lron
Lecithin Therefore, the conplex according to the
wWEe@sontosé nventi on may be used for the inproveP€EPHD5/000738
cognitive functions in heali y young peopl e and the
mai nt enance of healthy cognttive functions and del ay
of age-related cognitive decline in healthy
m @dl£ingged and/or ol d people. However, according to a
further enbodi ment the conplex may be used for
martuflgenuri ng a medi canent or a dietary supplenment for
the treatnent and prevention of diseases related with
t he rleekithinon of cognitive function and nental
fatigue. Still a further aspect of the present
i nudgrefone.i thedioraplexdaceording ts ¢hofpre&ent gnventiph aned be used
wi th phosphat i d%ll serine for the manufacture of a
for thelimarerement af diagnitiye Suppliensnn Healthyhgoung gieoph¢ and the
.and prevention of Denentia, e.g. Al zheiner's disease.
maiptenagep odthaalthy epgnitiviecsfumstiona mad dolaydifeage-yelated cognitive
:uppl enment addi tionally contains a pharnmaceutically
decaa@ dpt healthyamidailewedt anddas toldnpeepldi tHawever, cdecording to a
e selected fromthe group conprising vitam ns, )
furt he?@%é),dl@ﬁ}é%t@’#@r sommplex omay phear nissdut foralmgnufacturing a
cceptable carriers, auxiliary and binder agents, )
me‘ﬁ%‘inﬁmerﬁrs aafietalyk tuppiemert dor | thes tegatagat anek prevendion of
. In a preferred enbadi nent the conpl ex of the present
disqaRpBHIREA Wit the S60BEII08 6F GOEnElNS fweqtiomansl thesial fatigue.

i 8cfUpiky 2abieSt oF| HeUHES e isaticBni AASisEnto e use of
Gin gﬁg:})hg}lgg&g gvé g%hkgﬁ@%ﬁ%dggrqgg t ifg’r the" manufacture of a
medicament or a dietary supplement for the treatment and prevention of
Dementia, e.g. Alzheimer’s disease.

It is preferred that the medicament or dietary supplement additionally
contains a pharmaceutically acceptable amount of at least one additive which
may be selected from the group comprising vitamins, minerals, sweeteners,
flavors, pharmaceutically acceptable carriers, auxiliary and binder agents,
excipients and mixtures thereof, as already described.

In a preferred embodiment the complex of the present invention may
also be used in combination with an additionally active compound, i.e. the
Ginkgo complex may also play a role in the combination treatment of
Dementia such as age-related Dementia, e.g. Alzheimer’s Disease. An active
compound in this connection may be a pharmaceutical compound or another
active substance used for the treatment and prevention of the disease to be
treated, e.g. a compound which supports the treatment and curing of

Alzheimer’s Disease.

One example of said embodiment of the invention may be to use Ginkgo
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conmpound in this connection may be a pharnmaceuti cal
conpound or another active substance used for the
wo e@anmsé and prevention of the di sease to bePtT/2P1068000738

e.g. a conpound which supports the treatnent and
curing of Al zheiner's D seak®. One exanpl e of said
enbodi nent of the invention may be to use

com@l éxegowdrippleospth atldyls@ies phaié thweridmes alijivigt therapy in the
I nvention as adjuvant therapy in the treatnent of

treafbeemindf Danaentis Yaticylakly Peliziveimer’di dieesr i combination with
conbi nation wth acetyl cholinesterase inhibitors. The

acetly bdrdilimg steradey indhivlitores Thedsadinghhbetlydeltoliestérase inhibitors in
treatnment of Denmentia are Donepezil (Aricept(r)

the éneatheht off DemeRitiz ard , DBhepstil (Airiept Exsvaitdbile from Pfizer),
avai |l abl e from Novartis) and Gal antam ne (Rem nyl (r)

Rivastigmiate xelon? Jotwikdie &rdmhNovajtis)Tied et alagtannee (Reminyl®
conpl ex of the present invention nmay be

avaitabladfriom Sohneah Wit folsnsdn)a Krereforacttey lcohlexesf diagresent
inhibitor. In this context under the term

invehtionadmiynibet catddministeredawitht bath eadnosin tdvetytleholinesterase
conmponents (conpl ex and additional active conpound)

inhibiter.danthis sorteati wder ke senme “correloinisteptiont & mebnt that each
wthin a close tinely relationship. A further

of debdsiomernmpenentie (compleredandeaddiyional hattiree i compounéd) are
conplex and an additionally active conpound is the

admiwmistaradt abriher sameerfimen oanseppratady abutl Wéthémt # acksehtimely
as Al zheiner's Disease by the co-adm nistration of the

rela‘@gmﬁp@x of the present invention and conpl exed grape
seed extract as_additionally active conpound. It has )
beén faghey ambedimentc dobithedcembingd ttherapyy #vith be inventive
conpl ex and an additionally active conpound |eads to )

COUWE% angrany aditionally a4iev ¢ cep@erngrisdhe Gambigagipnstzeaiment in
di seases and supports to alleviate the synptons and to |

an aggrightst DeRETEBGHISh A5tAIAERE SdiscaRe By the co-administration
ext raordi na}nﬁ way. DETAI LED DESCRI PTI ON 5]: THE

of thawermnlex qirthg Riesent Y RIfIQmand Gongplexed grapfissed extract as
doublle- bl i nd,

additionally active cor?l%lo%%%?qt has been found that the combined use of the
inventive complex and an additionally active compound leads to superior
results in the prevention or curing of such diseases and supports to alleviate
the symptoms and to extenuate the course of the disease in an extraordinary
way.

DETAILED DESCRIPTION OF THE INVENTION

In a pilot study in form of a randomised, double-blind, balanced
crossover study the influence of several preparations on cognitive skills was
conducted. In this study, the effects and influence of a ginkgo
phosphatidylcholine complex, ginkgo phosphatidylserine complex, not
complexed ginkgo and an inert placebo have been compared and evaluated.

It will be readily apparent to those skilled in the art that various changes

and modifications of an obvious nature may be made without departing from
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crossover study the influence of several preparations
on cognitive skills was conducted. In this study, the
webdosot®sand i nfl uence of a gi nkgo phosphat i dyPcrBPion&000738
conpl ex, gi nkgo phosphatidilserine conpl ex, not
conpl exed gi nkgo and an in ot pl acebo have been
~ conpared and evaluated. It will be readily apparent to
the spise ofkibe! tvdntiohheand hllt Bathvehawiess ahanaRwifiostions of an
nodi fications of an obvious nature may be nade w thout
obvideRamhtiie moNte mpde | withouthdepareny | fom ah@ Rlplirit of the
such changes and nodifications of an obvious nature
inveigionbantdedeswélt tivinged @apdrhoddfitanwons hee spngidered td gl within
i nvention, and all such changes and nodifications are
the sooysd ddT @ irovehdbh, wktddéfinddebys shpeclaims. hWhiby ahei we of the
as defined by the clains. Wile the use of the conpl ex

complest of the ggesdntiinventiorohabdsediesst feth innhat 13 bélddvddsto be
elieved to be preferred enbodi nents, it is recognized
prefehet elapadimewrts, iteis feeognideedithati depareurspimay Bndhade within
scope of the follow ng clainms which, therefore, should
the spiritband iscope dfetke cpllominpi oldiims whidl,i therefore, should not be
equi val ents. BRI EF DESCRI PTION OF THE FI GURES Figure 1
limis¢tbescdgtevghiretheglantrine dif eigpuahlentsks with regard to
attention; Figure 2 shows the effects on speed of
meBREIEF DESCRIP HONOFHEEEE T BGYRIESt | ned nenory
tasks; Figure 4 shows the effects on quality of
meligwye IFshewe sheseFoetaoftindieiduat tasksrwithategard to attention;
recognition accuracy; and Figure 6 shows and the
ef Fégurs 7 shows dire eifoets amadped VETHODOGHgNi ti ve
Assessnent Participants 19 female and 9 male
unfégupeatislaows o @‘ﬁ%@@t@rogl timethmegeoryltaskyear s,
Standard Deviation 4.1 year sf. took part in the study
whiégurgek shpye dveeftbets mequalift oEnmersGommi t t ee of
Newcast | e and North Tyneside Health Authority
Figures 5 shows the effects on picture recognition accuracy; and

Figure 6 shows and the effects found on mood “calm”.

METHOD

Cognitive Assessment

Participants

19 female and 9 male undergraduate volunteers (mean age 21.4 years,
Standard Deviation 4.1 years) took part in the study which was approved by
the Joint Ethics Committee of Newcastle and North Tyneside Health Authority
and was carried out in accordance with the Declaration of Helsinki. Prior to
participation each volunteer signed an informed consent form and completed a
medical health questionnaire. All participants reported that they were in good
health, and were taking no illicit social drugs. Additionally they were free of
any “over the counter” or prescribed medications, with the exception, for
some female volunteers, of the contraceptive pill. Regular smokers were

excluded from the study. All participants abstained from alcohol for a
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and was carried out in accordance with the Declaration

of Helsinki. Prior to participation each vol unteer
waer@setoan i nforned consent form and conpl et edP@I/EP2005/000738

medi cal health questionnairg7 Al participants

reported that they were in good health, and were

oA AR g A R
AT HE 0 o b
e S TMANTE L C

B T BT

S g 5 o ML
shown to %32 sensit |9\?g§§ o acute c%gnh | vevﬁﬂbﬂovéﬂ%ﬁ{% y

S R e Tt A s & el RO hces (erq.
S 58800 LRy g 8 s

beefl yidiSty Reefensad 1@ RREEATHL | Y€ L& MR aLLeRoRT as 4
& es

cogni tive function as a consequence of atute i ngestion
conséqudplce Sraactité liggdt@lors of Haenady o ciﬁblgs %ﬁ%%medy Qs 9002b),
bi [ oba (Kennedy et al 2000; 200 an a;;sx gi nseny
Ginklge bikdy: (endled? Q9 b2:2 AN 2800229 W d0PHA S 8Mhen B ®Mrfhedy ef al
mg(g?ri ni stwr(atei or? gf a G nkgo bi Iagba/ Panax % nsee%g(?&l cdyeta
200¢amb0aza)pn apderaady eindl cRESHIL: ahfRAstrsHC St AlGinkgo
1997; Wesnes et al 2000). In the case of the current
bilodlaiRyndshgiraedi contbahationi(Wetined$ el Y WOTRE DO02a: Wesnes e al
processing (RVIP) task was included in the battery.

199ThaVesles et iad 2000) clonthy essecontliobhaent s&HS ﬂareoaadiﬁ%nq rapid
system was adm nistered with randomy ordéred paralle

vistfadrimforafatidre prestssinge (RYIP) etaektwds dhclded ireShd 'Fﬁtttﬁry. The

session. Presentation was via desktop conputers wi

selentigh afexmhprtencok@élled tasks frohtthe sysens wad admifBtered with
exception of witten word recall tests, all responses

randgnly ptesedquirailel fovonbuiftthe (E¥ESHBDg HESRARSE aAb®4ER - testing
sess-irgr(i lgrnetslerrltittion was via desktop computers with high resolution VGA
colour monitors, and, with the exception of written word recall tests, all
responses were recorded via two-button (YES/NO) response boxes. The entire
selection of tasks took approximately 20 minutes to perform.

Tests were administered in the following order:

Word Presentation: Fifteen words, matched for frequency and
concreteness, were presented in random order on the monitor for the
participant to remember. Stimulus duration was 1 second, as was the inter-
stimulus interval.

Immediate Word Recall: The participant was allowed 60 seconds to

write down as many of the words as possible. The task was scored as number
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sel ection of tasks took approximately 20 m nutes to
perform Tests were admnistered in the follow ng
w@r@en749%r d Presentation: Fifteen words, nmatcP€dEPNS/000738
frequency and concreteness, were presented in random
order on the nonitor for tﬂa% partici pant to renmenber.
Stinmulus duration was 1 second, as was the
of wiortle cotrcothn thatesultahg stomBhsitenYérdd Rewah erddigage.
partici pant was allowed 60 seconds to wite down as
meRyjctofe Phresamntionad pedess bf 20 fhetdgrabhiasmages ef asryday
nunber of words correct and the resulting score was
objectsvadt sdnentwere pesseatddaga. thei moburitorPatshatrate @f: 1 Avery 3
series of 20 phot ographic inmages of everyday objects
secomald, sditnestinerles doeant efl 1 gacoid; fowrthegrartitigane to atmember.
of 1 every 3 seconds, with a stinulus duration of 1
seSomple Renctibe Paneéi dheaparticipasnewhsr insGugpéd to press the
Reaction Tine: The participant was instructed to press
“YESTeresyasie bettomias guicklyms possihle ekleyy dsmpdabeivobrl SVES2 was
time the word "YES2 was presented on the nonitor.
presehfetdy on tthenmoniber. & ifryestemubidwere pregeritad evithtamintas-stimulus
interval that varied randomy between 1 and 3.5
intesed dhatsvartRehcanidomlbyi betsvaesr band 3of degonds nBeastiomitignes were
Vi gilance Task: A target digit was randonly sel ected
recogded domseant |y di splayed to the right of the nonitor
screen. A series of digits was presented in the centre
of Digié digidenceat Tatke Pattargdt gigibeivad nigngloatly tsetected and
participant was required to press the "YES' button as
conﬁantzlwq;smy%ég ithe él&htecrfytm menitee seregn. Arseries eledigits was
mat ched t he target dig The task | asted one mnute
presgated perthevgandre; 9f s&hienmrggn tahrigetratgt ehd) pergrinute “and the
Mreasur es were  accuracy & reaction tinme (nmsecs) and
partrﬁ;mfr V‘&‘S ¥eeﬂ1§@daF%1rH¥§SS i CeERe Reiton as miicleyt pwpossible

t he wor was pr sented on t
eve%ﬂmeo?hea%ﬂt weﬂwftri%sl @&Fﬁheﬁe@ etagert digit. oﬁé‘? dask Pfﬁéed one
. correspondi ng but gn as UICk| as %fSIb e., There
minyte ean% E?‘ieal ;1 watE pﬁéarg t matc ask measures were
accuracy (%), reaction time (msecs) and number of false alarms.
Choice Reaction Time: Either the word “NO” or the word “YES” was

presented on the monitor and the participant was required to press the

corresponding button as quickly as possible. There were 50 trials, of which the

stimulus word was chosen randomly with equal probability, with a randomly
varying inter-stimulus interval of between 1 and 3.5 seconds. Reaction times
(msec) and accuracy (%) were recorded.

Spatial Working Memory: A pictorial representation of a house was
presented on the screen with four of its nine windows lit. The participant was
instructed to memorise the position of the illuminated windows. In 36
subsequent presentations of the house, one of the windows was illuminated
and the participant decided whether or not this matched one of the lighted

windows in the original presentation. The participant made their response by
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stimulus word was chosen randomy w th equal
probability, with a randomy varying inter-stinulus

w0 niosnvase of between 1 and 3.5 seconds. React i POI/EP298S000738
(msec) and accuracy (% wene recorded. Spatial Wrking
Menory: A pictorial representation of a house was

pro 9 4008 1 SRR, S, RIS LIS e
e, 0, S b e o B SAESERE o o
o oS 80k A PR he b
AR AR A —
ot R HLt5 pBEERRL oy ATRL R FaBSHATERCABE g0

o MRl R e 2R, B SR 1S BRIy o
e PRI EIEL LORIBNGS. (3005 AGTONIAP o' O 9 probe

digilsI8H &dchedl sitORkne gﬁﬁ?ﬁb%‘c\/ﬁ%&rﬁ?ﬁe&@ar of o8 8CitHel bEen in

were presented sequ I Cl pan

the WMdlnbll SRR ¥nd ThHs P Smbo S 8 OO kedatlse SBytan as

probe digits for of " whi he partrci _
. of I B
srp MR s 0Pl § HISSORE AL 2 FERRIT Rl T (HEs it

diffMRRE ORFfrh @l €arfp ,Pé?"’% kéth%ngls eén?iéb@tioﬁhfi@ééﬁvérsp@g%%ed in

two further ti erent stinu pro

mse6] ghd accil¥day JraeshomRs ith Hoth W%?nﬁ?éﬁ hgﬁ/gi Edi@ﬁ%%tor?@ﬁmuli

accuracy of responses to both I gl na ovel

weré FebrdRat & pepddrtbidds Which WRGRI Gl 38 RIFEN 8“3363‘3g1'eater than
whi ch were used to derive a "% greater than chancCe

chai®y pEfomASECe S0t € agabapeve. Del ayed Word Recal | : The
partici pant was again given 60 seconds to wite down

as DebiedoWdrde Rees s Tag masiciging. whbeadads kgives GFeEesnds to
for nunber of words correct and the resulting score *

writeaioveoay efdedof owar@ens potsbl. Teé avdkdwWérsdored for number
Recogni tion: The original words plus 15 distractor
of wwwdsisorrect and the resulting score was converted into a percentage.
Delayed Word Recognition: The original words plus 15 distractor words
were presented one at a time in a randomised order. For each word the
participant indicated whether or not he recognised it as being included in the
original list of words by pressing the “YES” or “NO” button as appropriate
and as quickly as possible. Mean reaction times were measured in msec, and
accuracy of responses to both original and novel (distractor) stimuli were
recorded as percentages which were used to derive a “% greater than chance
performance” score as above.
Delayed Picture Recognition: The original pictures plus 20 distractor

pictures were presented one at a time in a randomised order. For each picture

participants indicated whether or not it was recognised as being from the
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were presented one at a tine in a random sed order.
For each word the participant indicated whether or not
wheooseTeghi sed it as being included in the oriBCTEP2005/000738
list of words by pressing tZQe "YES" or "NO' button as
appropriate and as qui ckly“as possi ble. Mean reaction
times were neasured in nsec, and accuracy of responses
origimalbsariesoby giresdingritie foWBS” (ati ‘Y OdC buttpnsas appiopmate and as
recorded as percentages which were used to derive a "%
quigkipaaer podsiblec islven peadttomeimes veweenmmsabmlein msec, and
Del ayed Picture Recognition: The original pictures
accylagy of respnses ttor bpihc oigisalnené poeele (distraster) agtimuli were
time in a random sed order. For each picture
recqyded iasi panestagasiivdrch dvonecudask toodenive & t%wegreater than chance
recogni sed as being fromtheoriginal series by
perforaxscegsedre as\ab®veor "NO' button as appropriate and
as quickly as possible. Mean reaction tines were
nmedEimety ¢ognitve oueninadwr@mssatés of responses to both
original and novel (distractor) stimuli were recorded
as 1%@r aboiye greasyps W oker eollgpsed dnterthee “Qualityr ebtMemory”
t han chance perfarmance” scqre as above. Prinmary
measyhiandy HVe ueQaHt Veeauicpme Tardorsh dhesiviedaiipre sthgebattery by a
collapsed into the "Quality of Mnory" neasure and
factpr palysin ronductsd o Mesngs b ad (d8P0Vedhesemeasures have been
pattery by factor _anal ysi s. conducted by Wsnes_ et al | .
utilised oy 2 mHERE REauudiEs Mcding SRYIALSUSPIRRE ihateqgnitive
I ng| udj sever

of studies, g a a S i Ng e
effeee)sgﬂf hethal spmedics (rehmedyaat %2%@5@55!@%@&%;&0%@; 2002b;
2000; , 2001a:..2 ; 02a;, 20Q2h; Wesnes et al., B 1997;
Westisoft nd 037, &%@)'f Srisdoed ?asqtgroan 4t pf dAtEngom the
battery i escyi bed in detail i nes et al (2000).
battgry ésnii%/’i?ﬁﬁ)egd@é{ft%ﬁ “AW gstassal {2@&6? derived by
coﬁi nitng the reaction tines of the three attentional
ta nple reaction tine, choice reaction tine and

gi ??@E\é!&’ %iflfﬁzne%?io%un jj”atc?or"?rd%risvlégq)%'dC(r)nfnlblihlsnegcﬁmnedrseafcggntt?r%es of
the three attentional tasks - simple reaction time, choice reaction time and
digit vigilance (units are summed milliseconds for the 3 tasks).

“Accuracy of Attention” factor: derived by calculating the combined
percentage accuracy across the choice reaction time and digit vigilance tasks
with adjustment for false alarms from the latter test. 100% accuracy across the
two tasks would generate a maximum score of 100.

Memor

“Speed of Memory” factor: derived by combining the reaction times of
the four computerised memory tasks - numeric working memory, spatial
memory, delayed word recognition, and delayed picture recognition (units are
summed milliseconds for the 4 tasks).

“Quality of Memory” measure: derived by combining the “Secondary

Memory” and “Working Memory” factor scores (see below).
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"Accuracy of Attention " factor: derived by
cal cul ating the conbi ned percentage accuracy across

wWao b®spos€e reaction tinme and digit vigilance PEEKBR2005/000738
with adjustnment for false glarnms fromthe latter test.
100% accuracy across the t tasks woul d generate a
maxi mum score of 100. Menory "Speed of Menory" factor:

derSyeshduryc Mdhoiny fubrrk edetivah By wemisihit fetHeopercentage
conput eri sed nenory tasks - nuneric working nenory,

accwpay issbree(mijysted doayedpunichs’ eLognélt amah origidateliajdid where
pi cture recogni tion ?ﬁnl ts are sumred mlliseconds for
apptdpriate) aftlon) . all Qodll thy sécokblapy yhemagutests der idetayddy word
conbi ni ng the "Secondary Menory" and "Working Menory"
recdgnition, delayed gistmebmicoghitidsg ciandeadintdvivordyi-edalt taad: delayed
derived by conbi ning the percentage accuracy scores
worfladicaH t(edth adjystmeats totise 6dtahdy eormed for enroxal and intrusions
stimuli where appropriate) fromall of the secondary
on theniatter ttext tasksyleDaydindved peecad rdcucaty det@gsethe four tasks
pi cture recognition, imrediate word recall and del ayed
wouldrggnesata lal mawirhbmastjore tofeh®Oson this eddsot al % corr ect
for errors and intrusions on the latter two tasks).
Oné Warkdng dMeemargrit factorr adgrisied obg tombiminrg t ek percentage
woul d generate a nmaxi mum score of 400 on this index.
accunagy k seerene fitomy " thiea dway - wodking ethenyoryodtsi ng spaidal working
percent age accuracy scores fromthe two working nmenory
memesyt, and Bwactial wodkikg memennr Yne dwadredrperoe niordeiunacy across
menory. One_ hundred percent accuracy_ across_the two
the twe K@slmapukbemrateea marnuny sreisor a2 opdbivmdey. s
|ndex Ser| al 35 and 7s Subtract| on Tasks A nodified
DELiAe OB QAL ASapU tign fRgkSerj al Sevens test was
utili sed The ori |naI verbal Seri al A Sevens test
( HAY i lfémmwa@rlﬁsé@@r%@mqf the Maxind rSeaensotest was utilised.
i ncl] udi ng rt. of. the Mni-Mental State Exam natlon
The( poiednali Meé%ala erialg psyens tte%éHB)é‘@ﬁnuslg 2y dhag sappeared in a

0 I mpai rnment duri
numcb % form nTi)nclurdmng as part of the Mini-Mental State Examination

(Folstein et al, 1975). It has been used to assess cognitive impairment during
hypoglycaemia (e.g. Hale et al, 1982; Taylor and Rachman, 1988), and has
also been used to investigate the relationship between increased blood glucose
levels and cognitive performance (Kennedy and Scholey, 2000; Scholey et al,
2001; Scholey, 2001). In the current studies, computerised versions of serial
subtractions were implemented (see Scholey et al, 2001 for details), here
using tests of 2 minutes duration. For the Serial Sevens task a standard
instruction screen informed the participant to count backwards in sevens from
the given number, as quickly and accurately as possible, using the numeric
keypad to enter each response. Participants were also instructed verbally that
if they were to make a mistake they should carry on subtracting from the new
incorrect number. A random starting number between 800 and 999 was

presented on the computer screen, which was cleared by the entry of the first
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hypogl ycaem a (e.g. Hale et al, 1982; Tayl or and
Rachman, 1988), and has al so been used to investigate

W@ b@s0ed9sd | onshi p between i ncreased bl ood gl ucCPGEEP2005/000738
| evel s and cognitive perfo&gance (Kennedy and Schol ey,
20Q00; Scholey et al, 2001; “Schol ey, 2001). In the
current studies, conputerised versions of serial’

respooke.r Bach tmeendigit respbrsemnsentered Sahiticegurterad ke with
for details), here using tests of 2 mnutes duration.

caclrdigit fheiige repitesSatednen saiskn by banakdensk .nBressitg dne enter key
screen infornmed the participant to count backwards in

signgted ridef emdnatheaddi veaponseriaad, clasregutlok thremdsterisks from the
accurately as possible, using the nuneric keypad to

screent &rhee@@{i wesponsed featatakinparhes ofsubtiastionnand metnaloer of
verbally that if they were to make a m stake they

erroghdul thecase pidnceubetr iesponrgss suhnequenheesponses mere scored as
nunber. A random starting nunber between 800 and 999

posifijye ipthermese correchin talapon to thenewmumhberth was
cleared by the entry of the firstresponse. Each )
t hiBe- dewEak Theegso Wwas idgndeeldteiSeriale Saviems,i except that it
. keygad W th each digit bei ng represented on screen by
invedpedsedpl subtragtinsphthreefe enter key signall ed the end
of each response and cleared the three asterisks from
t h&ubdeetive mond measukps scored for total nunber of
subtracti on_and nunbey of errors. In the case_ of
in%?ﬂer eﬂdré%%an gsuals yhwdegienh S eaden @33m@ Ladergl974),
as.positive 1 f the re correct in relatipon to the
conﬂéuﬁm%ég.léémnsﬁ%éf apglagdle seades pashPErshbycantonyms (e.g.
i al Sevens, exgept that it involved serial
Al s bRtk Btectisy sfQcwels CRIINRIsAL Fecommended by
Bond- Lader Vi sual Analoque Scales (Bond and Lader
the 3gPhiys To.Gora SRTGRgBPa T6°T0R0 AR AP ANAF Dot Sohieptedness.
an:‘[hor d béhantonyms (e.g. Alert-Drowsy,
Let H&RUPEMBher getic, etc) were conbined as recomended

02 SN AR5 P T BEES HERERA SRS el WpEGGrere of
iden(%ia'c\élp rﬁeia%ﬁ)c%ntosﬁ e5CK i&’c%%sito\ﬁp TRE Sllrjlldiavcidtug?tca\f)%{lFesOfcontained
either an inert placebo, 60 mg Ginkgo biloba extract, 180 mg of Ginkgo biloba
extract complexed with phosphatidylcholine (equivalent to 60 mg of Ginkgo
biloba extract, in the following referred to as “PC™), or 240 mg of Ginkgo
biloba extract complexed with phosphatidylserine (phospholipid containing
20% of phospatidylserine. The complex is ‘equivalent to 60 mg of Ginkgo
biloba extract and in the following is referred to as “PS”). Depending on the
condition to which the participant was allocated on that particular day the
combination of capsules corresponded to a dose of either 0 mg (placebo),
120 mg ginkgo, 360 mg ginkgo complexed with phosphatidylcholine, or 480
mg ginkgo complexed with phospholipid containing 20% of
phosphatidylserine. To maintain the double blind, coded treatments were

provided by the manufacturer in identical hard gelatine capsules. A
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i denti cal appearance on each occasion. The individual
capsul es contained either an inert placebo, 60 ng
W@RWRQDI9RG | oba extract, 180 ng of G nkgo bi | obBCEEP2088000738

conpl exed wi th phosphati dyhgholine (equivalent to 60

ng of G nkgo bil oba extract, in the follow ng referred
..toas "PC'"), or 240 ng of G nkgo biloba extract
disindergsiteck sairdinatypwas phen iraspensibleeforprsppriogi tpeaiments as per

cont ai ni ng 20% of phospati dyl serine. The complex is |
the sydy\saletin Yenae. Mjeqiods iemaringd |uhaoken vast initialstatistical

the following is referred to as "PS"). Dependi ng on
analypis hashbeen spmpdetadi Ml tnsatmpents i weisaistentigal i pereprarce and

on that particular day the conbinati on of capsul es
scengor r esponded to a dose of either 0 ng (placebo), 120

gi nkgo, 360 ng gi nkgo conpl exed with

phoE YKyl chol i ne, or 480 ng gi nkgo conpl exed with

phasphol i pid containin 0% of phosphati dyl serine. To

rrggﬁ&hipﬁi‘ 16928b YAseragined, tocakierd ahegtflsvwa@y days that

rovided by the manufacturer in identjcal har
Wer*gaomuﬁ@£aﬁ%qﬂ &ays Anagh nioe P@%@r@datqﬂfjﬁ&%rwﬁmgt tisERveen

condFRRS" b e B St FEM i 5 ok Bhcers i
.. initial statistjcal .analysis had.b | eted. Al
st B4 R b SRR Rl SRR Sk
BB CEHVF o LRy ahyestipts Ohells dBEUIDed EayBRLs were
randB ER35kea B BB R B 8Bh A ShuE S i
ti d [ it f _laborataori Wt
couysPyBRpR e Sl of, Fr &t Porp SEhd dRbb ARt Gy of the
stud rrival at their first session on the first day
gartl ci pants were randonly allocated to a treatnent

re@h?‘;ﬁgé{ g% a ticﬂan URrd, the iﬁﬂlo 4Ingh four gx?eipé that no

coun al ance he ‘order of Treatnments acrads

el GBI SR A BB o1, B Al IRtRi e
battery and procedure. Data from the four sessions of this practice day were
not included in any analysis. Each active study day comprised four idemtical
testing sessions. The first was a pre-dose testing session which established
baseline performance for that day, and was immediately followed by the day’s
treatment on days 2 to 5. Further testing sessions began at 1 hour, 3 hours, and
6 hours following consumption of the day's treatment.

Each testing session comprised completion of the Bond-Lader visual
analogue scales, and the CDR test battery.

Statistics

Scores on the individual task outcomes, the four primary factors and the
two memory sub-factors were analysed as “change from baseline” using the

Minitab statistical package.

Prior to carrying out planned comparisons, an ANOVA (General L inear
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treatnment (active or placebo) was offered, to allow

famliarisation with the test battery and procedure.
w®2108/074966n t he four sessions of this practice BPEHER®OIF000738

not included in any analysis. Each active study day

conprised four identical t &4t i ng sessions. The first

was a pre-dose testing session which established

Mo@@l?,ewiiﬂhetemﬁﬁm’t&hﬂ@ ¢hd afodddbr daye, wbid, dase knHEidiaatied ybject
foll owed by the day's treatnment on days 2 to 5.

(Kifkut 968y, wassédrrigdsagsbddentiBomainkeffectyoatid indeRuion, efésécks on
6 hours follow ng consunption of the day's treatnent.

chakge firdmsidsetine atuta dor eaolp mheetire OThe girimaryoktatistical analysis
Bond- Lader vi sual anal ogue scal es, and the CDR test

of that‘tabayge Sram dhselimeScdatasfamneddie nigadund duasl cdréigd out using
outcones, the four primary factors arid the two nenory

plamed- f acinpasisons.e atilibingedt asestchanigle fthomresel isqeidres for
usiag the Mnitab statistical package. Prior to

“Daosef TitmaySobjects afroad anoomaibhiso AN OFA ANCMA efféenteral (Keppel
Li near Model ), with terns fitted to the nodel for dose,

199¥).siAtt, eabhs ime pioitt (Bn2.5s ubjaadt 6 (Wourk dd6losewalata from the
carried out to identify main effects and interaction

plagsbie conditiore vaasgeompamed doe thate fatarack wf dax threeatngagments
The primary statistical analysis of the "change from

(girkgoe! i rginkgat a f or Pdach (nhasphatidydshddine)i ed gkgasi ig  PS
pl anned conparisons, utilising t tests with the nean

(phesphaticylgesine) poEe embwits* theuds eratlsTyrfer berran pootsictios level only
ANOVA as an error term (Keppel 1991). At each tine

thogsoi planpnad gompanisensl asdesiated paeith dmseyungat 4hdtr ganerated a

. pl.acebo condition was conpared to that for each of the

significaet trpay raflRe g hikeractignngiect grc the initial ANOV A are

(phosphati dyl chol i ne), ginkgo H PS . .

repfqrps%sﬁﬁﬁbpﬂypgeeralhéygt.lngrova;sr@apetatlﬁ@, eo@parisonry peerp strictly
error protection_level only those planned conparijsons

planpedoprigr d the shdve SR elicckestmeied Jeribe stueabyr of gonditionst minus
mai n eféect or i,nteraa:)i oq ef f ect ,i),n the initial A A

oneyd €aFhr tEBE-DAIRE hap Y alProbahifitiny @esociafedt ayitleg, these
c?nl]j)ar' sons were strict

pre-plann

I
ed comparisons were calcﬁlated.
RESULTS
Cognitive Assessment

Baseline scores

Prior to analysis of change from baseline data, mean pre-dose raw
baseline scores for all four conditions (placebo, ginkgo, ginkgo + PC, girnkgo +
}PS) for each outcome (single task outcomes, cognitive factor scores, and mood
scale scores) were subjected to a one-way, repeated-measures ANOVA
followed, for measures generating a significant result, by planned comparisons
as per the cognitive outcome data. Several single task outcomes generated
significant pre-dose baseline differences on the planned comparisons. Prior to
ingestion of the days treatment participants in the ginkgo + PS condition

performed significantly less accurately [t (81) = 2.32, p = 0.022] and more
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pl anned prior to the study, were restricted to the
nunber of conditions m nus one at each tine-point, and
wo@iog/oprosbabi | iti es associated with these pre- pCHRP®05/000738
conpari sons were cal cul ated.. RESULTS Cognitive
Assessnment Baseline scores“Prior to analysis of change
from basel i ne data, nean pre-dose raw baseline scores
slowkyr [t(811) o7 5¢ pridi0 0@ Tisthp| leedbm ogithk Ghigitgvigkgace t&R, The
- ginkgo + PS) for each outconme (single task outcones,
samgoepnditive perfouned sigrificantiy showdr snathe ﬁ&nrde&):ognrtmn task
subjected to a one-way, repeated-neasures ANOVA
[t (§1) Fo@védl pfor0. ﬁéé};uNeso@len@dmnadgcam@agaoms paoved significant
resul t, by planned conparisons as per the cognitive
form&eﬂr@ rmgasureSever al singl e task outconmes generated
ni fi cant pre-dose baseline differences on the
indsddu@hmli euitomemensuresi ngesti on of the days
treat ment part| cipants in the ginkgo + PS condition
peEftacieandippifenmansel gatneans thec indisiduay t{lstk ()Btppn:e measures
= 0.022] and noresl oWy [lt (81) = 75, =

2.32
from, @@7635%%%@30@% shawnhin Higs.t lyidgiandnge RQSBHS dﬁ}@lanned
sane condjtion performed significantly slower on the
Conmwoné@é“glﬁfiwéhalt task quicqraey thatgenpratgd-a gigoEigant mesult on

e S ANEROR SRR DT o e Bpubn oo o
el B RS AT SRS B Vo Ul e o
o G0, S S 05 s
reslt o e initial ANOVA (statistjc nqt reported)

ordy° 8 soubleliBh. it o1 SrAPHRAN TEPIo CRTAH G BF dnFadaes gehemting
e o B B e, SRR SR N Bhannca
confoBRSHS 7, eSS, RO Pl B L Loho0os
compared to placebo).

Cognitive factor outcome measures

Effects of the treatments on the primary outcome cognitive factors
derived from the CDR battery outcomes are shown in Figs. 2 and 4. Mean
baseline and change from baseline scores (with standard errors) are presented,
with a graphical representation of the factors generating significant
differences on the initial ANOVA and subsequent planned comparisons (¥, p =
0.05; **, p=0.01; ***, p=0.005, **** p=0.001 compared to placebo).

Speed of Attention factor (Fig. 1)

Whilst there was no significant difference on the primary outcome
factor, a single component task outcome (digit vigilance reaction time)
generated significant differences on the initial ANOVA and subsequent

planned comparisons. Both ginkgo [t (243) =2.45, p =0.015 ] and ginkgo +PS
[t (243) = 2.25, p = 0.026 ] performed significantly faster than placebo at
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significant differences on the initial ANOVA and
subsequent planned conparisons (*, p = 0.05; **, p =

wW@2®307495¢, p = 0.005, ***** p 0.0005 conpar epCT/BP2005/000738
pl acebo). Cognitive factor ggtcome neasures Effects of
the treatnents on the primary outcone cognitive

factors derived. fromthe .battery ouytcopes are
2.5 i POAL g WIgt Htaiter woariths afSorRerdpm M fagestrat fihours
el i,ng sco fvvith standard errors) are presented,
[t ( h—g'gr%ﬁhé'gi@ ‘representation of the factors

AN AEY ol sBRAa 5 HE drpar  sons (+ b - 0. 05:

¢ o WRilSLEBSTE ssehiobyieAtient giftersebon Ahg. Driuany, pwicome
taclgh T £ e gl SomE T sk BB b B r e i fime)
ol RAPILEEN M- S SO i s
e IR
sigfEieh T3t o80L b R wbuePit P OB S P Rotk 1 243) =
25838 GraT T8 pct BRe g R RRY 52y B G0 polt-Fo 8 htrast
to thfe LS S08ks Sl iroBl WG EeBols 6 Bl FRGaly (TG forming the
Chfb P reR AR GRRCLE it IS PR B 108 Luclleo ac 2.5 hours.
[t (%’%131%62’.4‘69?;@0.@?5@]' 4PR6 sagﬁgﬁ?)fl—e 2‘;%&9%}6?5&@1@'6 hours

ance’task was Signific n% 0
' P i1l { t t =
¢ Y ST6ED LR iy Lip RS g e
= . ce
¢ 3651 OO, 1 ® SO0SL 28 9 LIS AES Mo iaEep pUIces s,
p =106661 | aAdtd HBuﬂﬁgﬁ rk.%&vt)tia 2146, 16,685 1hishaosyi dent for

gi nkgo at 2.5

Speed of Memory factor (Figs. 2 and 3)

The initial ANOVA showed that there was a significant main effect of
the treatment on the Speed of Memory factor [F (3, 405) = 15.76, p < 0.001].
Planned comparisons showed that performance was enhanced at all time
points following ginkgo + PS (1 hour [t (243) = 2.58, p = 0.011 ], 2.5 hours
[t (243) = 3.19, p = 0.002 ], 4 hours [t (243) = 3, p = 0.003] and 6 hours
[t (243) = 4, p < 0.001] post-dose). In contrast to this, performance was
significantly slowed for the ginkgo + PC condition at 4 hours post-dose
[t (243) =3, p <0.003].

Reference to the ANOVAS of the single outcomes contributing to this
factor showed that performance was significantly modulated on all four tasks.

Planned comparisons showed that following ginkgo + PS performance was

faster on: the Spatial memory task at 6 hours [t (243) = 2.23, p < 0.027], with
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[t (243) = 2.46, p = 0.015 ], 4 hours [t (243)
2.66,p = 0.009] and 6 hours [t (243) = 2.56, p 0. 011

w0 2pemt498ose, for ginkgo + PC at 4 hours post - BOBEPI005/000738
(243) = 2.86, p = 0.005], for ginkgo + PS at 4
hours [t (243) = 3.45, p 04001 ] and 6 hours [t (243)
2.46, p = 0.015 ] post-dose. Speed of Menoryfactor

trendsi tgwards thred s@hne Tdte2 Srivaural [t ARCYA=s h@ypd=t(haT 1], h@h& 4 hours
was a significant main effect of the treatnent on the

[t (Bh2ea df92vemoeT V.05 dhe Nufierict®orkingl méthoryp task at 4 hours
0. 001]. Planned conpari sons showed that perfornance

[t QD) =B32hqed (M)Oa‘a]] landirhoyrs [tt(§489)H 2OMAgpaE GKIImH'FtlféSWord
(1 hour [t (243) = 2.58, p =0.0111], 2.5 hours [t

recqgnitipntask a0] hour [0(:04)31) ¥.2.2, p&uOS)Z[Sl] 234180urs B (243 )= 2.75,
0.003] and 6 hours [t (243) 4, p < 0.

P =gb806Houmed) 4 howrs gh(243) —t2)7t7hps= Qo@@ﬁ]ommhmaetrm towards the
significantly slowed for the ginkgo + PC condition at

samg by hyes tpeibsiospt [t £243) = 31.9p, 9 6 O0R]7]; RefdrthacBicture
to the ANOVAS of the single outcones contributing to

recagiiton datkont € homess [t (43 ) et 12, mardb00Rk veitly tiehids aowiayds the
nodul ated on all four tasks. Planned conparisons

samehaivddhewalt {243 o hJ Sgimky®.08Hsapd X drimans tvi@43) = 1.82,
faster on: the Spatial nenory task at 6 hours [t (243)

p=8.97H3 p < 0. 027] V\Athtrends towards the sane at 2.5
hours [t (243) = 0.071],) and 4 hours [t
( 24m)contrasigto these mad%j lmph@vmwﬁs|h9thmfkﬁh|¢gotﬂn@mppd1tlons
task at 4 hours [t (243) =3.29, p =.0.001] and 6

werg gssecipted v, g?; the ocepsiong] deqrement,t W@hvwm&igpe@agmmgu gowed

perfp??n’(‘a@%‘%)oni suéxya[nqa TaemOBO&K dinh h&?uh“o[}rd"fpﬁ S 3% ?»L 0.011]
a trend towards the sane at
,andh@gr}gwglggt re&ggg tEqn (@2(35& 4 hogrs [t\g(a243@ 03733, A Qg@] and
(243) = 3.1
ginkid oBE SVRIE Hlodifeb PEoRRRAScE K8 GarRluieric Houking: memory
. 243
tasky S hoRts1 It (PR sopntsabe D et ths Rictrbiise bgaision, gk at 4
houpsO f)gstQéoster[% (QJ@)GL 3‘?9,”8' g 6%‘6%]

Quality of Memory measure (Figs. 4 and 5)

The initial ANOVA showed that there was a significant main effect of
treatment on the global Quality of Memory measure [F (3, 405) = 3.33,
p = 0.02]. Planned comparisons showed that ginkgo + PS resulted in improved
change from baseline performance at 2.5 hours [t (243) = 2.35, p = 0.02] and 4
hours [t (243) = 2.46, p = 0.015] with a trend towards the same at 1 hour
[t (243) = 1.78, p = 0.077] post-dose. Performance was also enhanced for
ginkgo + PC at 2.5 hours [t (243) =2.67, p = 0.008].

Reference to the contributing single task outcomes showed that
performance was only significantly improved on one individual task outcome
task, with ginkgo + PS outperforming placebo at 1 hour [t (243) = 2.39,
p = 0.018], 2.5 hours [t (243) = 2.24, p = 0.027] and 4 hours [t (243) = 2.43,
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were associated wth the occasional decrement, with

gi nkgo evincing sl owed performance on the Spati al
woreiwenyds@sk at 6 hours [t (243) = 2.56, p = OPOWER}005/000738

,and the Picture recognitiqgn task at 4 hours [t (243)

= 2.25, p = 0.026], and gqi rzlggo + PC evincing sl owed

performance on the Nuneric working nmenory task at 4

p = DAU6] drt theZ#i3iure r&cdPnitiontadk 033] and the Picture
recognition task at hours post-dose [t (243) = 3.8,
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i nproved change from basel i ne performance at 2.5 hours

[t Wark3ng Mendpy factor0. 02] and 4 hours [t (243) =

2.46, p = 0.015] with a trend towards the sane at 1
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Per f ormance was al so enhanced for ginkgo + PC at 2.5
affebtmdr sy fliie {r2dB@nent. 2. 67, p = 0.008]. Reference to the

contributing single task outcones showed that

peSediahds axdnSeriahBy sabtyactionanshsy | nproved on one

i ndi vi dual task outcone task, with ginkgo + PS

outlperimdtial ANPNAetuggested thatrthpse (25k3) were @9, significantly

0.018], 2.5 hours [t (243) = 2.24, p = 0.027] and 4
affentagr by fhe (reaBpe®s43, p = 0. 016] on the Picture

recognition task. Secondary Menoryfactor The initial

ANMpod agsgssmhtt hat this factor was not significantly

affected by the treatnent. Wrki ngMenoryfactor The

i nilbe afhangowaliony deaseline t seares Hpws thecthsee vmgodofactors (alert,

significantly affected by the treatnent. Serial 7s and
contggf,i calm}are gvnlpated Big.tnblustrates theeticats gfNboAreatments on the

suggested that these tasks _were not significantl
mood %agctor ‘calm’ éerived from the Bond-Lader mogd scales. Mgan baseline

and change from baseline scores (with standard errors) are presented, with a
graphical representation of the factor that generated significant differences on the’
initial ANOVA and subsequent planned comparisons (*, p = 0.05; **, p = 0.01;
*x% p=0.005, ¥*** p=0,001,***** p=0.0005 compared to placebo).

Bond-Lader mood scales (cf. Fig. 5)

The initial ANOVA suggested that there was only a main effect of treatment
on the “Calm” factor derived from the visual analogue scales [F (3, 405) =2.95, p
< 0.032]. Planned comparisons revealed that all three treatments resulted in
enhanced “calmness” in comparison to placebo. This effect was evident for
ginkgo at 1 hour [t (243) = 3.05, p = 0.003] and 4 hours [t (243) = 3.02, p =
0.003], ginkgo + PC at 1 hour [t (243) = 2.87, p = 0.005], and ginkgo + PS at 1
hour [t (243) = 2.1, p = 0.036] and 6 hours [t (243) = 1.99, p= 0.048] post-dose.

Summary of the effects

It has been found that the ginkgo phosphatidylserine complex used
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405) = 2.95, p < 0.032]. Planned conparisons reveal ed

that all three treatnments resulted in enhanced

"cal mess"” in conparison to placebo. This effect was

evident for ginkgo at 1 hour [t (243) 3.05, p = 0.003]

and 4 hours [t (243) = 3.02, p = 0.003], ginkgo + PC

at 1 hour [t (243) 2.87, p = 0.005], and ginkgo + PS

at 1 hour [t (243) 2.1, p = 0.036] and 6 hours [t

(243) = 1.99, p = 0.048] post-dose. Summary of the

effects It has been found that the ginkgo

phosphati dyl seri ne conpl ex usedaccording to the

present invention has an outstandi ng hi gher

effectivity conpared with the other tested species,

i.e. not conplexed gi nkgo or gi nkgo

phosphati dyl chol i ne conpl ex, regarding Quality of

Menory, Picture Recognition Accuracy, Speed of Menory,

Ti med Menory Tasks and the majority of the tasks

concerning attention. CLAIM5S 1. Use of G nkgo conpl exed

wi th a phospholipid containing from 10 to 50% of

phosphati dyl serine for the manufacture of a nedi canent

or a dietary supplenent for the enhancenent of
cognitive function and nental fatigue
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and/or for the treatnment and prevention of a disease
related with the reduction of cognitive function and
woreisar49f@t i gue. 2. Use according to claim1l wher/&pPmwos/000738

t he phospholipid contains ggom 20 to 40% of
phosphati dyl serine. 3. Use~according to clains 1-2
wherei n the phospholipid contains 20% of

CLANEYat i dyl serine. 4. Use according to clains 1-3,
wherein the G nkgo is derived fromthe plant G nkgo
bi | oba, extracts thereof and/or one or nore principal
active substances thereof. 5. Use according to claim

1. 4, UskheofeGinkge complagedrvitle i ahospholiridsemaingsrom 10 to
bil obalide. 6. Use according to claim4, characterized

50% of phasphatéddisetine fox thecpanufagiuwe afommedicagent or @adictary
about 20% gi nkgo fl avone gl ycosi des and about 2 to )

supplsment 109, ther gahancemenief. Cognitize Buwsioni agdt@enta) fatigue
one of clainms 1 to 6, wherein_the ratio between G nkgo .

and/gidfor fike preetprat ard Pseysnion,eba discasedstated prth dmgrdietion
is about 0.3:1 .5. 8. Use according to any one of the

of cpgabiing twgction; and mentalfatigher ei n the G nkgo conpl exed
with a phospholipid is lLipophilic in character and is

2. solisslaccrrdingigctiaimal whepeis: the Ripsphelipid cantging om0 to
0indi i dual , conmponents of the conplex are insoluble. 9.

40% 6k phesphaihgsed%any one of the preceding clainms 1 to

8, erein . the G nkgo c exed with a phospholipid
3. oSk ReREIPEGR U0V 150D brisHo4Bh AoapRATh HrontBins 20% of
obt ai rlabl.e by a process conprising the steps of (a) by
PhosRafidylsefiter extract of G nkgo with phosphol i pid

containing.from10 .to 50% o hosphati.dyl seri,ne i
4. caloretginet Stubhedrianbebin Be Gitkes SLHergb om the
plar?tf d}l(’)l}(g(g: ybci%bca,eé)z]t%dtso telrgoqalalnwoqaloﬁ e(r)]ratn%jre principal active

substances thereof.

5. Use according to claim 4, wherein one of the principal active substances
is bilobalide.
6. Use according to claim 4, characterized in that the Ginkgo extract is

used'containing at least about 20% ginkgo flavone glycosides and about 2 to
about 10% terpene lactones.

7. Use according to any one of claims 1 to 6, wherein the ratio between
Ginkgo and the phosphatidylserine used to prepare the complex is about
0.3:1.5.

8. Use according to any one of the preceding claims 1 to 7, wherein the
Ginkgo complexed with a phospholipid is lipophilic in character and is soluble
in nonpolar and aprotic solvents, in which the individual components of the
complex are insoluble.

9. Use according to any one of the preceding claims 1 to 8, wherein the

Ginkgo complexed with a phospholipid containing from 10 to 50% of
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aromati ¢ hydrocar bons, nethanol - net hyl ene chl ori de

m xture or aliphatic esters at el evated tenperatures,
woe@berably from 30 to 1000C, and (b) evapor at POGNEPR$005/000738

the solvent, and (c) drying the soft residue obtained

fromstep (b) at tenperatufd ranging from 30 to 500C

for 24 to 48 hours. 10. Use according to any one of

phobpigatidyds@dn® & 6bRiNELIE by Procebs tehiprisieg MRslsepswft or
ietary supplenent is admnistered in the form of

t abd)eby, regeting laasextRRMDE GinkgaPFithgshospbUPR] containing from
sol utions, suspensions, dragees, gels, injections or

dr ops 10%d.50% e fasianzptatidykseriadin @nguitdblé Isalvihtsl séleocttd. from
wherei n the nedi canent or dietary supplenent is

f or mutted %ioﬁ?r cerisastimg rofihst rafclien ethkz, d{ﬁi&)n@m@oml’d@nated
to any one of the preceding clains 1 to 11, wherein
t he Gardgatiphlvgdiozhiliyss emetieinodmeidyl@mntohilmiede | itthee or
medi canment or dietary supplenent is to be adm ni stered
i n anaklphati¢ eftesbatitel@Cated winopdrafldA@s preferallgy from 30 to
particularly about 60 to about 120ngy per day. 13. Use
accor dDAYCs andny one of the preceding clains 1 to 12,
wherei n the medi canment or dietary suppl enment
ad(} cvapddayionatt therseleerghamdaceut i cal » accept abl e
anmount of at | east one additive selected fromthe
gr Gep deyimgr itlse ngpfii residales , obtainadi fisym ssiept €bprat, temperature
flavors, pharmaceutical™ acceptable carriers,
auxi | rangingrdomi Ity 5SQYedos24 dadiSph@nss and mi xtures
thereof. 14. Use according to claim 13, wherein the
10. ad&isei aecardingeieang dorfe ofmthe paeceding dlaimallstaafid wherein the
m xtures thereof, particularly selected fromcal cium
medipgoenher girdapheppplemesppisr adpunisseriednin riheglomes of tablets,
magnesi um sel enium zinc and iron, vitamn A5 vitam ns
gramles gpoaiiery1 gapsulesndyrups, \Wolwiens, Duspengismisnalagess, gels,
. . calciumpantotenate, rutoside and vitamn E. 15. Use
injegteds @F fl§oPD any one of the preceding claims 1 to 14,

wherein th
11. %se accorging to any one of claims 1 to 10, wherein the medicament or

dietary supplement is formulated for oral administration.

12.  Use according to any one of the preceding claims 1 to 11, wherein the
Ginkgo phosphatidylserine complex contained in the medicament or dietary
supplement is to be administered in an amount of about 20 to about 240 mg
per day, particularly about 60 to about 120 mg per day.

13.  Use according to any one of the preceding claims 1 to 12, wherein the
medicament or dietary supplement additionally contains a pharmaceutically
acceptable amount of at least one additive selected from the group comprising
minerals, vitamins, sweeteners, flavors, pharmaceutically acceptable carriers,
auxiliary and binder agents, excipients and mixtures thereof.

14.  Use according to claim 13, wherein the additive is selected from
vitamins, minerals and mixtures thereof, particularly selected from calcium,

fluorine, phosphorus, copper, potassium, manganese, magnesium selenium,
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speed of nmenory and nenory quality is enhanced by
counteracting cognitive fatigue in normal, healthy
wWEerson®seor by preventing deterioration of thePGPERWODH00738
menory in people with decrﬁgsed cognitive functions.
16. Use according to any o of the preceding clainms 1
to 14, wherein the disease is Denentia. 17. Use
zincamdidim gvitamid A, witanyinsnd 1pB2 hed B E2 editamic |G vitarhin D2,
to 14 wherein the disease is Al zheiner's D sease. 18.
nicotinenmddepealichiyn tpantotgnateerutbsidecant eitamiimd.cl ai ms 16 or
17 in conbination with a pharmaceutical conpound used
15. f oUse laecordiagrtenanyande pfehepreoediog ¢lhimslilstmdé, wheben the
treated related with the reduction of cognitive
speefduat memorynandemembryt gualgiyeis dithanged by cownfienacting cognitive
claim 18, wherein the pharmaceutical conpound is
fatigel scnexmalk, drealthy nprsons eohyipreventing deterioration of the speed
acetyl cholinesterase inhibitors and conpl exed grape
of maseeryeitt pernle with deproshed gageiliviechincsiondi et ary
conposi tion conprising G nkgo conplexed with a )
16. phﬁgpwwﬂmgd@nw ana@ffthgrpreoedingseedms 1 to 14, wherein the
. phosphatidy| serine and at | east one vitamn and a
disepsratnReBfitidal |y or dietarily acceptable carrier. 21.
A conpl ex of an extract of G nkgo with a_ . .
17. phbspreeridingdpi dhaimp any oneueftbgaecpding dammyi teakhwherein
i, ndependent|y represent an acyl noiety selected from
the @ﬁéaqeat%l%\ﬁl@@r’gd%r:@&q-ng of palnmitic acid, oleic
' linolgic acid, stearic acid, andR2 represents

18. ¢ nSbeapeRiding Guranie ong) of At npiess s ey 1o of 17 in
compyforhaish o1 PfirafcelicabeeORRARG. Sehi Wl teappgnt and
prev}%}t@i 8{:&%%@?5:?&9% ﬁ(té%{: 3?%"[8&5%@/& r\}\fsl’?ﬁ the’ trgcflucftfiotnt of cognitive
function and mental fatigue.

19. Use according to claim 18, wherein the pharmaceutical compound is
selected from the group consisting of acetylcholinesterase inhibitors and
complexed grape seed extracts.

20. A pharmaceutical or dietary composition comprising Ginkgo complexed
with a phospholipid containing from 10 to 50% of phosphatidylserine and at
least one vitamin and a pharmaceutically or dietarily acceptable carrier.

21. A complex of an extract of Ginkgo with a phosphatidylserine of formula
CH;—OR
I

cIJH—OR1 C')H
CHZ—-O—~|PI-—-OR2
0

wherein
R and R' each independently represent an acyl moiety selected from the fatty

acids consisting of palmitic acid, oleic acid, linoleic acid, stearic acid, and
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R? represents the residue of serine.
22. A complex according to claim 21, which comprises from 15 to 25% of
saturated fatty acids, from 5 to 15% of mono-unsaturated fatty acids and from

60 to 80% of polyunsaturated fatty acids, based on the total acids.



