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ENHANCEMENT OF COGNI Tl VE FUNCTI ONS AND THE ALLEVI ATI ON OF L FATI GUE
* 159159+ FI ELD OF THE | NVENTI ON The present inven ,ﬂmﬂ, m to a
“novel use of a G nkgo conplex for the enhancenent of cogni n and

mental fatigue functions. BACKGROUND OF, THE | NVENTI ON -~ “:Fhe*lﬁw.*ﬁau_ml of
-a lactone conpound C15111808 fromthe Ieaves of G nkgo biloba, to which the

ngme bi | obal i de9vvas -gi ven %?1 bgée E\r}% F%‘lﬁ] gby R T. Mjor
ci en 157 (1967 d
f)l I Iogalclede wag al r)ea%@"ﬁ& % é’)rfci T\' h& {;? thi'élEOSrBBS?lg?l)', p.

3544-3546) and is as fol | oA-LE\JATION OF NTAL FAT

FIELD OF THE INVENTION

The present invention relates to a novel use of a Ginkgo complex for the
enhancement of cognitive function and mental fatigue functions.

BACKGROUND OF THE INVENTION

5 The .isolation of a lactone compound C;sH;303 from the leaves of

Ginkgo biloba, to which the name bilobalide was giveﬁ, was first mentioned in
1967 by R.T. Major (Science 157 (1967), p. 127.0-1273). The structural
formula for said bilobalide was already proposed in 1971 {d. Amer. Chem.

Soc. 93 (1971), p. 3544-3546) and is as follows:
10 : "

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.

15 Bilobalide, a-sesquiterpene, and ginkgolide, a hexacyclic diterpene, are the

| only known naturally occurring compouhds 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 bzloba at
concentrations below 0.01%.

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

'cerebral and peripherél arterial blood flow. The contained ginkgo-flavone
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0 » The active main conponents of G nkgo are al kyl ated phenol es such as
gi nkgol and 3-(8-pentadecenyl) phenol, and phenolic carboxylic acids such

as 2- hydroxy- 6-(8-pentadecenyl) benzoic acid, ginkolidé and bil obalide. 15
“Bil obalide, a sesquiterpene, and ginkgolide, a hexacyclic diterpene, are
the only known naturally occurring conmpounds having tert. butyl groups.

. Sai d substances may be isolated fromthe | eaves and ot her organs of the

- G nkgo biloba tree, e.g. bilobalide is4ound in the | eaves of G nkgo bil oba-
at concentrations below 0.01% 20The known extracts have been used for the

treatment of _dj.st; e rehr i ol d flow.
The contai negwgc?%]llk(%%adﬁ P_at\}gggoﬁlﬁl%ﬁ 1%??%???@{03&6@%%5%25“3%3

t er penoi ds akgchdigWdedroadigy ropasiies! dbyl mhinnfhdivadosd GadwhichcGaikgy idecr easi ng
properties. The main indications for which Gnkgo is prescribed in Wstern
countries, spegscribed-imesterndcaBatrinanyuchi gs dsanslrand Gesngny, ds eawpralrur t her
G nkgo bil oba has .been _extensjyvel sed. for various indications in

Chi nese medi AAHEICIFRFY; & “Hé'g’é r¢’8g‘if}/ Pf?"?‘hgaﬁ E’Sﬁﬁ F’ftS‘i‘FéYeEfUﬁsﬁc?eg‘ét Bitfitacy.

|0 recent syefcalhQ iiCRhEA RREIGHR AN dLAbedln BENHRRbG RAfiSARO! | pi ds
~and bil obalide, as well "as preparations thereof, "have been 1 nvesti gat ed.
The US pat entphbimdry043, 323, for exanple, discloses conplex 10 conpounds of

bi of  avonoi ds wi t h phosphol i pi ds, including G nkgo biloba conpl exed with
phosphat i dyl serilme.recent -yGanst ladsonogamplexes WStwyeeme matuygl 5o osyngdeticsuggest s

their therapeuyti ication as antiinflammtory agents and as, agents for
the treatment B?P%(Y?lggiﬁd@} bél‘QE%l’ﬂeataédw Li 5 P’FPPI"‘%%‘HQ?&E °B€r}larv8u ic
neuritic pro S5Ok {1k Kk ef fects
on-cogni | ve FiAdE ek THETA HEnCLR GBS R Aok SxahBlc ARk DR o'
0 (1993), pp- EoApbidds OF BibNs@nbiaat with eptospitslividi, 2ecludingr @nikgo Obilddanax

.ginseng, G nkgo biloba and a conbination thereof inprove the Iearned
behavi or of ywoumplexzdavith phasphistdylserm@Accordi ng to the t'eaching of WO

gé/nﬁ?zg? [ éﬁ Ian ex ‘r‘rfél%’glgbé’ nthc] :i’%lfe\{‘gféégtn&?t’%]%tn§%‘gh§£ig;therﬂggﬁt@aves of
K0 D11 23S stk AR pE SR TF o ik, srarpl
disorders associated with inflammatory or traumatic neuritic processes.
15  Moreover Ginkgo extracts are known to 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 yéung and
old rodents. 7
- 20 According to the teaching of WO 01/43753 A2 ‘it was found in
| cognitive fests 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.
25 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, Sc,_ﬁoley et al 1999,'Kennedy and Scholey 2000) that Sdme

demanding cognitive tasks may be facilitated by the simple augmentation of



~25Furthernore, - there has been a variety of studi es on the influence of

gi nkgo bil oba extract on cognitive performance. I't has been suggested (Mss
and Schol ey 1996, Schol ey et al 1999, Kennedy and Schol ey 2000) that sone
~demandi ng cognitive tasks may be facilitated by the sinple augnentation of
3 delivery of netabolic substrates to the brain. As an exanple, a previous
study fromthis |aboratory (Kennedy and Schol ey 2000) investigated the

“rel ationship between heart rate, blood gl ucose | evels and perfornmance on a
"demandi ng" nental aritlunetic task (serial verbal subtraction of 7 froma
gi ven nunber deléverp of ndsbaiccsubfipdips toathe besia. Aeanrdample, apnévddbusagtudyhnet i ¢
task (serial subtraction of 3), and a long termverbal nenory task. It was

f ound t hat nW%mlwlabét@m@dﬁcanew%S&lpledr?OLOQ); Ké’eéﬁ@éﬂh@ﬁéda@@ﬁhm i cant
ncr ease n, heart rate e t der omat i cal | nt|cal
Count toe’t hokamash hentigatedlced Bkt BREID SnA RRETRRLS G <CLHARGRE DG
t.ud f )
Poct or ance. Sichidl dftniiefbdadk HEASE vdal SURLSARH A lot? § BEEd HhAREES

inproved By B8e@Vdeaosm dnd FlK)OODL& “WR§ demanding? ah&dalt srithamtic sk eakial r at e.
However the effects according to the use of the inventive conplex are

superi or andsaftractioowd]3)t gpda loBSUNVIARYbORNTHETY IVMENT IVEN found thahawpect edl y,
it has been found by the gresent inventors that, a G nkgo bil oba extract

conpl exed wi ORISR ﬁPFd%h fragtion %&smewr%aamfna@nﬁaﬁe@ssm Beart rdéant | y
above the 'e‘éﬁi)ée Rﬁé’c %eﬁld%dt %?S “%tﬁc%ﬁg e ‘i‘xé %gC@%E“, tzl'a}{etfi‘”c“ on

and ment al I gue, m. Nni s | on 3| canent

and/or a di ebefmnﬁmlﬁrmﬁ wal A1sdi relafd t@tﬁ*ﬂl@%mlfhdef‘tﬁfﬁmml)%&%lﬁ&ﬁén The
G nkgo conpl ex may be used for the enhancerment of cognitive function and

ment'al faoi glevels dneiagtthsk perfpimancen Ppefotmanckaon ¢lie ntsenlenrangiagngsladul ts. -
Anot her aspect of the present invention is the possibility to prevent 25 -
det eri or at i ofsesfal Fﬁbewgpeléa ngt o iHPLovieR by dogipeosgidrinkg et wascdep tedried ti ve

- functions’ ang to co§nt atct cognitive fatigue. A further aspect of the
present inve Q FEHREde éa fai nt enance of healt hy cognl tive functions and

 del ay of age-rel aﬁﬁ@re{? bteTféGtsg&E él?kf‘grtonth@‘lﬂﬁ %en&r@e%ﬂfexcﬁl&?i PEOP' e,

particul ar| y healt | e-age heal t d peopl e
anot her aspe@ﬁpeﬁortalnd aimes@sl typevention i s the pOSSI bility of providing a
medi canent or a dietar Ad%%%‘éerne\nt for the treatnment and prevention of a

di sease rél ated wWWUM JHEINVENDENI ti ve function 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 abo_ve the levels _provided by the non-complexed . extract
cognitive function and mental -faﬁgue which cOmpﬁses' the administration of a.
.20 medlcament and/or a dietary supplement contalmng Gznkgo in the complexed
| form. The Ginkgo complex may be used for the enhancement of cognitive
function and mental fatigue in healthy people, in partlcular children or young
adults. | ' _
. Another aspect of the present invention is the possibility to prevent
25 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



5 nental fatigue such as Denentia, e.g. Al zheinmer's disease. It is
therefore a primary object of the present invention to provide the use of
an active conposition to enhance the cognitive function and nental fatigue,
i.e. toinprove the factors related therewith such as to inprove the speed
of menory and nenory quality, to increase accuracy and attention in .10
.activities in normal, healthy subjects,,to prevent deterioration of the
speed and quality of nenory in people m#th decreased cognitive functions
and to counteract cognitive fatigue, also having an influence on the nood,

parti cul ar | yndfpridd peenlecpartigularly healtrymadileeged andfar bealhuoldnegrle. ol d
people. It is a t her ,obj ect of .the present invent.ion to provide_.the use
of an 15 active gﬁhpag?tlh%r?‘sf’?ﬁi Pﬁﬁgﬁv&@e“‘go’é‘ﬁfnﬂtﬂ% ’§k{ﬂf’l E(’%}}i’dlll%’r fent al
effort by taki -for ] 1+C I S [ i hgi n,
wher ei n theaﬂggg%tnlgé) u%@g%&%gﬂ%cﬁﬁr dsgfﬁglgﬁgﬁ?%ﬁ%ﬁe gtgénat%%}ltl ghaprocess
that preservgevédiRonColl b AikelstAtdldte@ Wit a ldREreafObL HeLldghitivd funStiSh lahd @
-further object of the present invention to provide the use of 20 an active
conposi t i5on memp} fatigng sucinat Dementis eof. Alaheimzl’salisegser and havi ng m ni'mal or
no side effects and thus being safe for internal consupption. | It is a
further object oft isHaersferschprimaye objesh of shqpiesenidnyemtionsie prpvids thet i ve

conposi tion for ft’:he t r.eat ment and lpre entign of a,.disease related. with a
decrease of Weok BB AT SOMARETIOBoaFRRaRER i Comiiye Juaciion snd mentaly i o,
.g. 25 Al zhgj. 's. di - ; ' | t
oher maceut | (A B dpSHiGue the fotdl bR fenit SUTUERS iitPrEl AEP> 10 2

~ conpl exed widpRe@MFSREAbIYINMA &ﬂﬂ&?,qualigl,easﬁcrem adcufdy ndoftten€ibalihy one or

nore mnerals and trace 5 elements and a pharmaceutically or-dietarily -
accept able cativitéss. inFionmbl, \healthne subjeets ttb preveat detesiotadioa ofitinkgpeetiiandba
extract conplexed with.a certain phosphatidyl serine with a defined ratio
of di f f er entquakity yofaérmquDExschppi% Bithodeqregser NoeBwitivy functions and to.

counteract cognitive fatigue, also .having an influence on the mood,
particularly in healthy childrén, young adults, mid'rlle-aged and/or old.people.
It is a further objéct of the present invention to providé the use of an
15 active composition for improving cognitive skills and/or mental effort by
taking formulations comprising ingredients of natural origin, Whérein the
constituents are manufactured pursuant to a' controlled process that preserves
thr: curing qualities of the ingredients.
. Ttis stil.l' a further object of the present invention to provide the use of
20 an active conrpoSition comprising constituents 'df natural 'or_igin'arld'héving L
| minimal or no side effects and thus being éafe for internal consﬁmptibh.
Itis 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.
25  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



5The present invention refers to the use of G nkgo conpl exed with

phosphati dyl serine for the manufacture of a nedicanent or dietary

suppl ement for the enhancenent of cognitive function and nental fatigue.

- The G nkgo used is derived fromthe plant G nkgo bil oba, and represents an

extract or extracts thereof and/or the principal active substances thereof.
.10Under the term G nkgo phosphati dyl seri ne conpl ex or abbrevi ated G nkgo-PS
is nmeant a conpl ex obtainable froma regction of the active ingredients of

an extract of G nkgo with a phospholipid containing from1l0 to 50%

preferably fgRmer 4nd %&%m@@éﬁwﬁﬂﬁ%%%@éﬂy%@c@ﬁébl@Bél%ieiﬂat' dyl serine. Under
the term"extract” is neant that the plants or "plant conponents 15 are

extracted with aFRinallygtheimehtientelhick e waigkgo mdbarmh,actacdmpqewdavtther eof,
oils or any other suitable solvent well known in the state of the art of

extracting ptgentain phpephatidyl scaieswitlan dofined etioas diffetent fattyleaidsacol ogi cal | y
acceptable or th sultin solutlons is renoved .and the
residue is used g%ﬁg{;ﬁpﬁ?&ﬂb WIXF' Q%4 up, for exanple after

resol vingg or re- p g; %Q I i g I sui tabl e sol vent.
Under t hgs term" ;s)llr‘hl%ngll%gg acti {cllgn ?SE‘J’??atgg@g" &?’s ﬁe(%l\ﬁl{cg‘{ ﬁgmgietxle@ it

i ngredients %ﬁ&?h@tﬁ@l@h@ Bor I’tl@esmﬂ@ﬂabduee 504 nfeBR 2RRA! SBGOlaBP Rl eridiect -
Preferably the fornul ati on conprises all those ingredients of the plant of

i nterest thaforathe enhapcemeds| &f Eéegnitive f@ectionadmiumeital [foti ge0tThenGirkgo
preferably at 25 | east about 90 &grcent of the pharnmacol ogi cal effects.-
These acti veusadgisedgriredstramy thsep th’@gﬂ f"debéplfmdt EPPIRSCRty rATh exFach o
“chemcally. ed . herein.a har mac i call ccept abl e" conponent
is one that PETaS @%fﬁo 8}] rﬁ%"ep'\'}\i“flﬂ rﬁ‘fﬁé{ﬁé‘?%tag?’f%fhei/ﬁ?g e adverse side

ef fects gych as Gnd @it fokm (il BRpRRTREE Sofrf| S RRTSroigtEgrensur at e

with a reasonabl e ene risk exes ween nat ur al

synthetic phgs PsnldSmamﬂ Bi é@b@bkdﬂx%@bl@nﬁm hr Ravtn OfF @Betadt®ed. US
5,043,323 and US 5, 202, 313), as well-as the 5 preparation thereof and

‘their ther apmgréchelapplflaumlraut anGmkIgn-wa b phospholipidogemdisingrflorad Odgent s f or
the treatnment of disorders associated with inflammtory or traumatic

neuritic proé@¥%spesferablyofsam; 2bto4%smoge nrefonady RBY ?ﬁmsmd&bﬁﬂbﬁnds
which XVt s dljenglt bl sesallatt LY GOt A, ok ot e and
15 are extracted with a suitable solvent like water, ethanol, a mixture thereof, oils
or any other suitable solvent well known in the state of the art of extracting
planté. 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 resolvmg or re- suspendlng
2.0- ‘ina pharmacologlcally suitable solvent.
Under the term “principal active substances” is meant the ‘acﬁve
ingredients thdf are mainly\ responsible' for the pharmacological effect.
Preferably the formulation cdmprises all those ingredients of the plant of
interest that are responsible for at least about 75 percent, more preferably at
25  least about 90 percent of the pharmacological effects. These active ingredients
may be won from the plants or synthesized chemica]ly.
As used herein a “pharmacologically acceptable” component is one that

is suitable for use with humans without undue adverse side effects such as



The conpl ex between the flavonoids . from G nkgo bil oba and
phophati dyl serine is prepared anal ogously as described in exanples 6 of US
5,043, 323. Preparation of G nkgo biloba extract soy phosphati dyl serine
-conplex. 15 1.87 kg of 20% phosphati dyl seri ne were suspended at room
tenperature in 17.5 L of ethyl acetate. G nkgo 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 70-75C and the not her

li quors concentrated at anbi ent pressufe until a soft residue is obtained.
20The residue was dried at 40C for 48 hours. Yields: 2.23 kg of G nkgo

bi | oba ext r esxiciph oisgitasioh dyds ellerpic aespohsy. commenstbaté efith & réagendbds mat i on of
G nkgo phosgholi id conpl exes enabl es the preparation of new biologically
active conpbenefitisk rali¢y fact, they possess physi co-chemical and

spectroscopi ¢ characteristics which are rked 5. differe .rrom those
of the original CORPEKENPEWERR nadural,er, Sﬂ?ﬁ@tlfcahgwiollﬁ@ar Grlezalits et ve
principles |nt i laki 1 t affinity
for phospho%l{}pll81 S, r@ﬁﬁ%ﬁﬂ%é't @@%@?Q?Pgh%%g’g@%ﬁg@%%ﬂ arrs?gir;I edly

modi fy tye ?_fep&fdiﬁncﬂﬁfédfahncﬁﬂﬂeiﬁQﬁ@ﬁaﬁaﬁﬁoﬂ?ﬂicaﬁoﬁh@r asfi iflfhmeerpf the new
nol ecul es. The formation of the conplex will be confirned for exanple by
‘nucl ear magagents areb casaragentandby sthe, tredtineht eofabdisrderse assdeiatad iwigh i on of
the interaction between the reacting nol ecul ar species and the portion of
the nol ecul EMfigMmAtorys phy HRYBAtE n nEWdiG cprocessas. Slrbalide cformp, Wikl conpl ex

of the presept Lnvention conprises her.hal j edi ) r. ex derived
by an_ext r aBEPBTONPI Bk SORPRTGE, hRE iRl of ket YiaRiRR oy

~other subst @%ﬁ&eﬁi REEO HAVARBaBY CARI ARS ﬁﬂ@bfe_erf&eﬂﬁcdrﬁ@ﬂaﬁﬂﬁsim&mt her
possibility is'that the fornulation conprises dried G nkgo | eaves or other

pl ant codrpopraxintacetitici] foxpiilatersl y are powdered. 10 Under the term "plant"
is understood the plant itself as well as plant parts conprising the active
ingredients. LiKEhg oporenlaxpbetvesaydhs Bavomsidst fiam s Gérkgood¥lebas apént i oned

above. Preferahly. the .plant_or pl.ant  conponents. are .dried, tionally, the
moy be pondePaebaigeuRe e pRbuB SN iREo S Badite EmR o Fhnown 1o
have 15 ph@fg”@’ggg,ggi%cal activities; the range of -their pharnmacol ogi cal’

actions has not’ yet been fully elucidated, but in-vitro studies indicate

that sonme of thepidpavaticinés Gm'kﬁamlow &iRidt 65 pResphhtiayisdrivee/conipleni t
pl atel et aggregation, while others exert an action on the oxygen uptake in
the cel 1§ and ot h87 keaf&i0fo phgsphsiedilsesineiwrrn aninended aftropy tempenghire

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 émbient pressure until a soft residué_ is obtained. o
20 : Thé residue was dried at 40?C for 48 hours. Yieldé: 223 kg of Ginkgo |
biloba extract phosphatidylserine complex. |
"Therefore, the formation. of Ginkgo phospholipid complexes enables the
preparation of new bioldgically active compositions. In fact, they possess
physico-chemical and spectroscopic characteristics which are markedly
25 . different from those of the originai 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 speétroscopic



20l n a preferred enbodi nent the G nkgo -extract used contains anong ot her
subst ances gi nkgo fl avone gl ycosi des and terpene | actones, preferably
contai ning at |east about 20% preferably about 21.0 to about 30% in
“particular about 22.0 to about 27.0% gi nkgo fl avone gl ycosi des and about 2
to about 10% preferably about 4.0 to about 8.0% in particular about 5.0
.to 25 about 7.0% nost preferably about 6% terpene | actones. Preferably

t he nedi canent and/or dietary suppl ema?'t conpri ses G nkgo extract
-containing at |east about 24% gi nkgo flavone glycosi des and about 6%
terpene | actones. .Ln I cul ar G nkgo,_extract . disg¢losed in EP 0360556 is
useg as bas?h&r%%efﬁt{?ap eﬁ‘eg‘ef"hglc’gﬁ‘r‘lsq%e ?‘e frormaﬁ%ogﬁ%%ﬁwlﬁﬁi@ B&ed for

the or epar ol iuilndls (16 SR ISAEM AR e L LIS IBLHER B ARIREL ©-  The

nat ur al phosﬁ’h s are no e extra oy-bean~or from

ani mal  or gafhe.id MIETRAESH lolf theSnbdrA@idnChawbdiPiR BRAdt Rl dBolbaM S dpesegemneous acyl
chains and are prepared according to nethods described in prior art.

Accor di ng tthetpoetigor efthetmolemdetwhich itshiavglined phibleirpactionel ect ed for the
preparation of the conplex is a phospholipid containing from 10 to 50% of
phosphatd dyl ser iSméGIfwgﬁy,eFf&bwnpﬂé gﬁé@pmsmﬁ investionisenprises herbab 40% and
10 particul ar ed_abo j

.ef er t .20%.0f phosphat.i dyl serjne of for a C-12-0R

Gk OR | ot TGS GB 5RRE: 4 by G re Rt B {EHABA 15 obhsant an

C6. 20 acyl @%B’e)ﬁfa%{ oftins among other substances ginkgo flavone glycosideé

| and terpene lactones. Another possibility is that the formulation comprises
dried Ginkgo leaves or other ‘plant components, .that optionally are powdered.

10 Under‘ the term “plant” is understood the plant itself as well as plant parts
com_prisihg the active ingredients. Like for_eXample leaves, stems, fruits or
roots as mentioned above. Preferably the plant or plaﬁt components are d'ried..l
Optioﬁally, they may be powdered. _ | ' B |

| While all these substances present in Ginkgo .are_known to have
15 pharmacological activities, the range of their pharmacological actions has not
- yet been fully elucidated, but in-vitro studies indicate that some of 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 -
immuﬁomodulating action. | | | : | .

20 In a preférred eml;odi'mentﬁt'he ankgo_ ’extractr used contains among
other substances ginkgo flavone glyéosides and terpene lactones, preferably
containing at least about 20%, preférably 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

25  about 7.0%, most preferably about 6% terpene lactoﬁes. 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



15 an- acyl noiety selected fromthe group consisting of palmtoyl, oleoyl,

I i nol eoyl, linolenoyl, in particular which conprises, on an average, from
15 to 25% of saturated fatty acids, fromb5 to 15% of nono-unsaturated fatty
~acids and from 60 to 80% of pol yunsaturated fatty acids, based on the total
~acids; and 20R2 represents the residue of serine. . The reaction of

.G nkgo wth phosphatidyl serine under appropriate conditions results in the
generation of a product whose physico-ch&nical characteristics are
conpletely different fromthose of the individual constituents. 25The
resul ti ng comgbleexmpdex.i pophilic in character and is soluble in nonpolar and
aprotic solvents, in which the individual conpgnents of the 9 conplex are
normal |y i nsol ubl &he phosphelipide ¥5¢4 forgtheprspantion 9f ihe §°51pqus%lmyng%t ivity
as conpared tg,.,G nkgo in free, for nd_are suitabl.e. for incorporgtion into
the nost. comgiesrisinmabet PEhe, T 2eRisf PhosrRRliBish i ATHHRECAoREa | n

th om . i > h
e present | Eédom&fﬁh&?g%ﬁ&?ggggﬁﬁnfﬁﬁ%f gg,'n'lvd%r"ré’a‘ée'ihes% x‘ﬁglr@ﬁé suc

as hot cyclic ether; aromati ons, ha Ivative

met hanol - net hyha@phRolipide hiate hamolgeficbus ldcyl shdifie afd ai€ ppopated sdrdib@tio t he
rati o between G nkgo and the phospholipid used to prepare the conplex is
about 0. 5-1: 2nsthodp dewarigdyin prigr gtw,. The final products are 10 then

i sol ated by evaporation of the reacti.on solvent .or by. precjpitation of the
Conpl ex i Lh appr AHCPHIEE 48] BEAESeHigvestip B whaypastisBl selefied olor dfe by

| yophi l'i zi ng . ' . L.on. ) s in
d ovane. - The RREAILER S uf e RUIEEH b HobIBIGRE el ki 1 ARRRE e

i nvention 15 pREphatasy| Sorites PetferaOe tHaf pmﬁhaiiﬁar@hmm fioni 26i16k0% ahde
princi pal active substances or extracts thereof. The possibility of

pr oduci nglthevpaticulat preferred aboudi20¥gef phaspbatidylsenine lof fetmila unal t ered t he

" structure -of the basi cconpound but exhibit a several-fold increase in a
specific activity represents a significant advantage for the novel use

whi ch certainly -could not be prediPd&e®®0 beforehand. Due to the
enhancenent in the specific activitggueegdOHt is possible to reduce the
dosage havi ng-t he known benefits. IgEFQﬁ_%ég&funexpectedly found that the
conmpl ex used according to the- 'é . . o '

wherein _
R and R! each independently represent an Cg.5 acyl group, preferably
15 an acyl moiety selected from the group conéisting of palmitoyl, oleoyl,
linoleoyl, linolenoyl, in particular which comprises, on an average, from 15 .t_o
-25% of 'saturated_fatty acids, from 5 to 15% of mono-unsaturated fatty acids
* and from 60 to 80% of polyimsattirated fatty acidé, based on the total acids;
~and
20 R? represents the residue of serine:

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

25 _ The resulting complex is lipophilic in character and is soluble in

-nonpolar and aprotic solvents, in which the individual components of the



present invention has a direct influence on the cognitive function and
mental fatigue. The expression "cognitive perfornmance” involves but is not
limted to 25 inprove factors related therewith such as inproved speed of
"menory and nenory quality, inproved reaction tinme and working nenory,

i ncreased accuracy and attention in activities in normal, healthy subjects,
.to prevent deterioration of the speed and quality of menory in people with
decreased- 10 cognitive functions and tg counteract cognitive fatigue
havi ng an influence on the nood and the physical well-being, particularly

in healthy chil dren ng,.adul.ts, m ddl e-aged and/or old people. It could
be denonst raf%%ﬂ?ﬁﬂ'e%ﬁén%}ynll?g%lugﬁt)sphati dyl serine conpl ex used according
~to the present | myeek@fing cBADIAAIGR!d Sohict Mth§NERoBpdreRlth ¥Bhkgd tY ON

cognitive function and nental "fatigue and the related cognitive factors
such as qual it yreef fornoand aspeaitabie fornicprpoaatitbr hetontheomiosy cofnnidie

activities concerning attention and accuracy. The general context will be
cl ear from t Rearsragentieat formHatipnisn t he experinental part. 10The conpl ex can

be used at dosag rangi from.about .20 to about ,.240 da r.ef erably -
about 60 o about ME2BoE e AEHPRE I it hrSost SRLHER ehs RSBARAE Lo abou
100 ny/ day 'Pea%tiﬁ?'iﬁ _F?Bpéi"%!l\ﬂ;%%, dadt ¥s ﬁgﬂbﬂlﬁtétﬁéﬂ, AR KFRESGHRRL Oor as a
di etary supplenent. The nedi canent or dietary supplenent rmay be in the form
of tablets, hilogandesivhtivdseds meiadblimethylgreveitosdde poxties. dt iin tierefd es,
syrups, solutions or suspensions for exanple-on the basis of water, ethanol

or a m xt ur ePreAeredothat dhe gatiosbetyeen Ginkgoeand; tha Phesrhalipidoysed to Prenagd| e

N to the skjll _.Th t dni ni stered
e B g ot B bl 2D SR TS SO BB LSt
~applicatipgn, tﬂi‘eanolg‘éEdt\E;geﬁ@‘b‘?a{ti&lyototfhetrE‘é’c/cigflt’sgﬁJeﬁgbPﬁix pf&i}ﬁiahbﬁ?reﬁfgﬁé ng

treated. Preferably, t di carnent and I etary supplenent

adm ni st r at edomplea {withnmappropradit esotventsorThle explak shayahisorhe prephredsbygr anul es,
t abl ets, capsules, drops, syrups or others. The term"dietary supplenent”
‘as used her eilyppbiizang fhe Hupdpgipehteiped from the reaction of the components in

dioxane. o
. The 'prodﬁction of the complex used according to. the present invention
15  provides é useful mode of administration. for Ginkgo, the principal active '
substances or extracts thereof. The possibility of producing new structures
with Ginkgo extracts which retain unaltered the structure of the basic
compound but exhibit a several-fold increase in a specific activity represents a
si.gnificant advantage for the novel use which certainly could not be predicted
20 béforehand. Due to the enhancement in the specific activity ﬁse_d, itis 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

25 improve factors related therewith such as improved speed of memory and
memory quality, improved reaction time and working memory, increased
accuracy and attentioﬁ in activities in normal, healthy subjects, to prevent

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



25 includes a conposition which may be used without prescription by a third
party, for exanple a physician. The conponents may be taken together with
neal s or separated thereof, on a daily basis or only sonetinmes. Dietary
"supplenents are primarily inportant for those having inadequate diets, 11
individuals with a reduced ability to utilize or absorb the essenti al
.substances fromfood, particularly the elderly persons. According to a
preferred enbodi nent of the present inviéntion the G nkgo phosphati dyl seri ne
conplex may be used with a suitable or 5 pharnacol ogically acceptable

anount of ad@ghitiestunStiéds afitiot douaterid@)cobRitive Yhti@lecha\@hg hh MflwHcé 6n
m nerals, vitam ns, sweeteners, flavors, pharnaceuti cal%y accept abl e

carriers, auhe mayd/amhthebphydal agdrbeng, epaciipilanty $n healthy oltildrers yoegeof . The
m neral s used may be for exg}gml e selected fromsalts of calcium 10 copper,

magnesi um i49yHs, middle-ag5d; ard/ox Old megrie. Fhrfgukb e, demonstiated thoh thei um
| ybd i t ' hl ori d d m.xt th . Additi I
mineral s whi SR eopBReRR7lspibe Enmie Gl iebrding U ot HHERL Ve BP o,
cadm um 4 eaghs Jd tREIBt tihfluentenadi &&%C&P%%niﬁ% tindith M |
thereof . The m neral sources are usually present In nutritionally rel evant

15 anmounts. fatigusand tke edlatelicoghitiedhctdnd sivhuseghality b€ nesmorSf sgebé ofel |
known salts such as carbonate, oxide, hydroxide, chloride, sulfate,
phosphat e, dghemonatand thamaionty efctheactyities eanearaingoittentive andmateiracy.ami no

acids and t i ke for the cationic mnerals and sodiym_  potassium

cal ci um nagﬁ?é’s;gm%}n“t?“f% W‘ﬂh’@ ‘Q?ﬁr f{'n%t ityAY EXWPH’@Pa{Pé}.‘J)q’WSE‘E‘?WI led in
the art are fapiliar with the 20 preferred ranges for infants or adults,
dependi ng sonewhat on age and physiological state. It is clear that the:

dai l'y inte@ke of miheescthsleRtn Y ¥sedl dthddsagesUFizineOfiohPhbdl@ BXarhbslasages
may be nentioned. According to the present invention it is nost preferred
t hat the fol240wngdday, peefetablpabadgnd0 tonabdwe 128dngapnparticuldilgtprefersdppl enent
may be selected fromcal cium fluorine, 25 phosphorus, copper, potassium -

_ mang anese, n@@m@q%SQépa@pumO(} mgédaéfnl(g qlpg}ﬁ or djyided daily administrations

-as medicament or as a dietary supplement.

The medicament or. dietary supplement may be in the form of tablets,
15 coatéd"tablets, granules, powders, powders in capsules, syrups, solutions or
sﬁspensions for example on the basis of water, ethanol or a mixture thereof,
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 applic_ation, e.g.
20 the severity of the pathological condition being treated. Preferably, the
medicament and/or dietary supplement is administrated ih a form suitable for
6ra1 administration, sﬁch as granules, tablets, capsules, drops, syrups or

others. -
The term “dietary supplement” as used hereinabove and hereinbelow.
25 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 the_redf,' on a. daily basis'_',.(')r only sometimes. Dietéu;y

suppleihents are :primafily . i'rriportant for those having' inadequate diets, -



e.g. L- (+)-ascorbic acid, calciumascorbate, potassium ascorbate,

6- pal m toyl L-ascorbi-c acid; Vitamn Bl e.g. thiam ne hydrochl oride,

t hiam ne nononitrate; Vitamin B2 e.g. riboflavin, riboflavin 5 -phosphate
“sodium Vitamn B6 e.g. pyridoxine hydrochloride, Vitamn Bl12 e.g. 5 °
cyanocobal ami ne; Vitamn He.g. Dbiotin; Folic Acid; Vitam n PP (N acin)
.e.g. nicotinamde, .nicotinic acid; pro Vitamn B5 e.g. panthenol (d and dl
forms) ethyl panthenol and cal ci um D-papjot henate; and fat-sol uble vitam ns
~e.g. Vitamin Ae.g. Vitamin Apalnmtate, Vitamin A acetate, Vitamn A

propi onat e, {hv}cffgﬂswft &?lhce \gﬂlﬁﬂ)cﬁotﬁll?zegor %Cﬁkce!séeﬁﬁggeué)'stances

chol ecalcifero ero estero itamn

al pha-t ocophe¥eth fod, ?mmﬁmgglpmereydergc g, al pha to copheryl acid ,
succinate (d and dl forms); Vitamn such Vitam n Kl e.g. phytonenadi one,

and Car ot ene (proficcadimgnio e grefesred pemgdimentx @it thie nprebertt einmention the
al pha- carot ene, beta-carotene, apocarotinal, ganma-carotene and

bet a- cr ypt oxaﬁ‘t”ﬁg‘h Pl}f’éphax;’alﬂﬁﬁéglearﬁ?n}ﬁ?& u‘F‘éIé fiePesk Wrmealgli\tﬂbllean’i’rns may

be pr esent, nut I i U n

physi ol ogi calphgfrg%cotl(aggca ra§§8§ta %n%l% g3§%5$r ea;a?le vﬂ Xﬂ% hls)mar e
vitamn A Vidr@Hob Sinttel tan%lﬁél‘ilﬁjﬁﬁarﬁ{ﬁ Wé&t&iers\/ 'f‘lafi"”o”hi1 PRArmadeaREdIRAM de,
cal ci um pantotenate, rutoside and vitamn E. Fart her additives in

nedi canent s iccefitablar gartierpplapixiiivirs avid dindery agtgpéxcdpiehts yamhe mikesent
bel ong to basic know edge of the skilled person and shall not be discussed
in detail. Adberedfng to the present invention it is particularly preferred

if.om I d/ t. t f

'themgnﬁrkgpspﬁgspﬁi#hyﬁér“g ECRG PR 1oh s el o s A E Rl or 25
mneral s Pkrcuhﬁ%%ééuﬁﬂr“ (R0 © 2 IFQ a'sﬂ'eﬂ%n?‘”ﬂ{a‘ﬁgaﬂe%@t Gid e,

_ cogn|t|ve fun ons and | ngrovi ng physica el’ng, for exanple

el derly persaigomiunpahbBbichungsdiutn) g ofissiugn ﬂﬂﬂiﬁ&l@&ndﬁ(mihtméﬁjthuédf a
mul tivitam n/mnerals fornmulation may be tailored particularly to the needs
of el derly pehdditionalhminerds f whicho ererdess P@f?ﬁf@d/@m aawq,emak@d sgiconi ne of

cognitive functions and p wel |- bein a |n :
combi nati on cforeRnfafBIURy %‘ﬂogﬁha’ﬁ d’ﬂ’s@qaﬁﬂm? r‘i‘nfi g&rﬂﬁ"éwr%l chis

Do T ve 1 ur bBaE" T DhRbraP Adurt el QPeV‘ES\%ﬁfyoﬁgesQEP% Riorally S vafly

cognl tive function or nence nm cr eased tives such

as mnerajs adid@its. Vl‘Headﬁhft% mmmmaieeals@meaiseal n@dwedmsyajf the ealldkmgvit 0 t hei r
potential of maintaining and restoring cognitive functions and inproving

physi cal wel |saltei suph pair¢arbenate) yoxide, ehyibrokidepeoidonide, wtifate,pphdsphated i s a
combi nati on Cé’ ?chl)rlsattel qgctaetg Saﬁ:réttzlatgl Iﬁ}/marate citrate, malate, amino acids and the like
for the cationic minerals and sodium, potassium, calcium, magnesium and the
like for the anienic rninerals. Those skilled in the art are familiar with the
20 - 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 preserit in the
medicament or dietary supplement may be selected from calcium, fluorine,
25 phosphorus, copper, potassium, manganese, magnesium selenium, zinc and
iron. | |

V1tam1ns Whlch may optionally be used according to the present

1nvent10n can be but are not 11m1ted to water-soluble vitamins e.g. Vitamin C



a conpl ex of G- nkgo extract and phosphatidylserine 10 Vitamin A Vitamin Bl
Vitamn B2 Vitamn B6 Vitamn Bl12 15 Vitamin C Vitamin D2 Vitamn E

Ni cotinanm de Cal cium Pantotenate 20 Rutoside Folic Acid Fluorine

- Cal ci um . Phosphorus -

12

-e.g. L- (+)-ascorbic acid, calciﬁm ascorbate, potassium ascorbaté, 6-pg1mitoyl-
L-ascorbic acid; Vitamin Bl e.g. thiamine hydrochloride, thiamine
mpnonitrate; Vitamin B2 e.g. riboflavin, riboflavin 5'-phosphate sodium;
Vitamin B6 e.g. pyridoxine hydrochloride, Vitamin Bl12 e.g.
5 cyanocobalamine; Vitamin H e.g. D-biotin; Folic Acid; Vitamin PP (Niacin)
e.g. nicotinamide, .nicotinic acid; pro Vitamin B5 e.g. panthenol (d and dI
forms) ethyl panthenol and calcium D-pantothenate; and fat-soluble vitamins
e.g. Vitamin A e.g. Vitamin A palmitate, Vitamin A acetate, Vitamin A
propionate, all trans retinol; Vitamin D e.g. ergocalciferol, cholecalcifefol,
10  cholecalciferol-cholesterol; Vitamin E e.g. alpha-tocophefol, alpha-tocopheryl
acetate, alpha-tocopheryl acid succinate (d and dl forms); Vitamin K such
Vitamin K1 e.g. phytomenadione, and Carotene (provitamin) e.g. lycopene,
zeaxan'thiﬁ, 'liltein, alpha-carotene, beta-carotene, 'apocarotinal, gamina-
carotene and beta-cryptoxanthin, derivatives and ‘mixtures thereof. The
15 vitamins may be present in nutritional relevant amoﬁnts depending on age and
physiological state as already mentioned above. Preferred vitaxﬁins are vitamin
A, vitamins B1l, B2 and B12, vitamin C, vitamin D2, nicotinami.de, calcium
- pantotenate, rutoside and vitamin E.

Further additivcs in medicaments or dietary supplements which vmay
20 optionally be present belohg_ to basic kndwledge of the skilled person and

shall not be discussed in detail. '

According to the present invention it. is particularly preferred if
minéralé and/or vitamins are present as additives. Such a combination of the
Ginkgo phosphatidylserine complex and selected multivitamins and/or

25 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 wifh a multivitamin/minerals

" formulation may be tailored particularly to the needs of elderly persons who



25 Copper . Potassium Manganese Magnesium 1.4 Zinc Iron Lecithin
Therefore, the conplex according to the present invention nmay be used 5 for
t he i mprovenent of cognitive functions in healthy young people and the

- mai nt enance of healthy cognitive functions and del ay of age-rel ated
cognitive decline in healthy m ddl e-aged and/ or ol d people. However, :
.according to a further enbodi ment the conplex may be used for manufacturing
a nedi canent or a dietary suppl enent ;Qr the treatnment and prevention of 10
di seases related with the reduction o cognitive function and mental
fatigue. further as resent.inventign.is directed to-
the use of fﬁenq{d%anég {eé/%taa%-{eﬁﬁgﬁggg O&gga}ven@n?tbqnst gpﬁlﬁfﬁ? cture of
a medi Cam%ll%elﬁgz%%éﬁﬁ{eaih FH&ﬂBm% BntolPQ?z%kg&‘BH@@hoﬂﬁt%t 145 i on of

Denenti a hei nmer di'sease is preferre e nedi canent
or dietary 11$ﬁl$tﬂ:{ eNeRbmp Whiehaik lproeninathe expefiitenfabpai it Gald strapcept abl e
anount of at |east one additive which may be selected fromthe group
conpr i si ng benefimidl neffects nercagsl,tlm/\émcmmihe foeefoumancepinay rtmcianteasea |y

accept abI e garrje iliary i nder agent s exci pients and m xtures
t her eof ? adl @é@xﬁsmﬁﬁﬁwgaer %)ail op Vi, Waigh b selerigh and desedonpl ex of

the pr esentacécm{ﬁlgttlootﬂeﬂnﬁ/otentlal of maintaining and restoring cogn;tlve functions

and improving physical well-being, particularly of elderly persons. Most
preferred is a combination consisting essentially of: |
» acomplex of Ginkgo extract and phosphatidylserine
10 e Vitamin A
e Vitamin Bl
e Vitamin B2
o Vitafhin B6
e Vitamin B12
15 e Vitamin C
e Vitamin D2
e Vitamin E
e Nicotinamide
e Calcium Pantotenate.
20 e Rutoside
e Folic Acid
o Fluorine
; Calcium
e Phosphorus
25 e Copper
e Potassium
e Manganese

o Magnesium



al so be used in conbination with an additionally active conpound, i.e. the
G nkgo conplex may also play a role in the conbination treatnent -of
Denentia such as age-related Denentia, e.g. Al zheinmer's Disease. An active
“conmpound in this connection nmay be a pharnaceutical conpound or another 25.
active substance used for the treatnent and prevention of the disease to be
.treated, e.g. a conpound which supports the treatnent and curing of

Al zheinmer's Disease. 15 conplexed wih phosphatidyl serine of the
invention as adjuvant therapy in the treatnent of Denentia particularly

Al zhei ner' s disegs .in conbi nation with acetyl cholinesterase inhibitors.
The | eadi ng acetyl i nesterase inhibitors in the treatnent of Denentia

are Donepezil (Agi¢gpt(r) available fromPfizer), 5 Rivastigmne (Exelon(r). ...
avai l abl e from Novartis) and Gal antam ne (Rem nyl (r) avail able from Johnson

& Johnson). Ther ef Gkeithihe conpl ex of the present invention may be
co-administered with such a known acetyl cholinesterase inhibitor. In this
context under t h&herefare. the comnpiex; ascordiriecte the presenininvenion maxhe gfed he two

t I dict | | iy 10 | b st d at
Thesans 11 niet op° SopRPde 8o (eBfheREhidmr R BT e BRI, =

further enbogaiestandedst HeARhy 00ENi IS filnBB6ROMANILIEY bhegd-RYRed Lot Pl ex and
an additionally active conpound is the conbination treatnent 1n an

age-rel at ed G=hmatia deslthyhmiddlélagbd iandpt oldpsadecHbwevdre acardidgitaiastrati on
15 of the conplex of the present invention and g&nPlexed rape seed extract
as addi t i onafurthen cemiedimgity thedcomplena@ageds fUsEHhd I h MRS EHgited use of

the nvent i VacsRIRLR*oARiBArf WbbieRBR 't AR IEnfAIRAUNGLGRIR bp Supertor

results int prevention or curtng suc ses and supports to

al I evi at got hgiséassPietit®@d Rt tHeOre@¥étRMUT cOghiflioe Canbtion aafl nidneal diti@ase i n an
extraordi nary 20 way. DETAILED DESCRI PTI ON OF THE | NVENTI ON In a pilot

study in form of Ssllraafirther genect @bt prepent iavensiondp ditgeted de s/ use of udy t he
i nfl uence of ver al g%egﬁralhonﬁ O£_$§ﬁnitiv% s&klls wa ﬁpndu ted. In
this study, 88t FYBPSX%hdVithe PHRRERUBHSAINGi 1R oS5 HRBLSHET | &y1%hol i ne

conpl ex, . gi 'nmﬁicaﬁelgp&arai B¥ls £ yBPIcRRAPITG the) HoaliEP! daCHreILiHEAOoANT. an
inert placebo have been conpared and eval uat ed. I't Wil be readily
apparent to Demssftiglid. lAdzheimei’ disaast. t hat vari ous changes and nodifications
of an obvious nature nmay be nade wi thout departing from .
: 1 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 coinprising vitamins, minerals, sweeteners,
flavors, pharinaceutically acceptable carriers, auxiliary and binder agents,
excipients and mixtures thereof, as already described. _
20. 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
25 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



16 the spirit of the invention, and all such changes and nodifications of
an obvious nature may be made w thout departing fromthe spirit of the

i nvention, and all such changes and nodifications are considered to fal
"Within the scope of the invention, as defined by the clains. Wile the use
of the 5 conplex of the present invention has been set forth in what is

. believed to be preferred enbodi nents, it is recogni zed that departures nmay
be made within the spirit and scope of the follow ng clains which,
therefore, should not be limted excepldwithin the doctrine of equivalents.
BRI EF DESCRI PTI ON OF THE FI GURES 10Figure 1 shows the effects of individual
t asks with rcemplated ovith plosphatidylfeirigpgrad tRe stvention he adjufentttberapy sipthed of
menory; Figure 3 shows the effects on tinmed menpry tasks; Figure 4 shows
the eff ect s HsAtmRH 9ftlementipoppytigularly Alzheimerfs disease m compbigatioe Wity ect s on

picture recqgnitl accur -1y Fiagyre 6 .and the effects found on
ood - cal i SoEenB i Y i RE oL o e P RE s Pl B 6 e <
under gr aduatyg, Y&Lh&f@n@%ﬁDéxﬂ@ﬁ‘@a%@ﬁJmﬂeMﬁ%ﬁceﬁt@ NAROR fFoMephiathHon 4.1
years) took part I n the study which was approved by the Joint Ethics

Conmi t t e6s ofRiNestigaghe ¢Esrich™Naviilubly fieai Neovhien) tahd ARdlainine Reningl® carri ed

out in accordance with the Declaration of Helsinki. Prior to _
' available from Johnson & Johnson). Therefore the complex of the present

invention may be co-administered with such a known acetylcholinesterase
inhibitor. In this context under the term “co-administration” is meant that each
of the two components (complex and additional active compound) - are

10 administered at the same time or separately but within a close timely
relationship.

A further embodiment for the combined therapy with the - inventive
complex and an additionally actlve compouﬁd is the combination ti'eatmenf in
an age-related Dementia such as Alzheimer’s Disease By the co-administration

15 of the complex of the present invention and complexed grape seed extract as
| addi_tionally active compound. It has been found that the corhbined use of the
invenfive 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 tﬁe disease in an extraordinary

20 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

25 vphosphatidylcholine 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 \;arious changes

and modifications of an obvious nature may be made without departing from



participation each volunteer signed an informed consent form and conpl eted
a nedi cal health questionnaire. Al participants reported that they were in

good 25 health, and were taking no illicit social drugs. Additionally they
"were free of any "over the counter” or prescribed nedications, with the
exception, for -sonme femal e volunteers, of the contraceptive pi-ll. Regular

.snmokers were excluded fromthe study. Al participants abstained from
al cohol for a 17 minimumof 12 hours grg or to the first testing session of
the norning. Cognitive Drug Research (CDR) conputerised assessnment battery

The Cogni t | vy DX iiREs 8 GlchERR)ar SOIPYEh T 0 A° 359 HRAEARM Sy pias_been

used in hundreds ropean and nerican drug trra has been

shown to be s@fygddsi ¥Eubd rGUDLE mAENIwithutl TBYLHESTERéM (R JpirftDSs thE al
1998; Scholey et al 1999) as well as inpairnments with a wide variety of
subst ances ( engentiobeand &l swh chagRs atd Meidificaitons arel@dSidered to fallwtithin or ed
version of the CDR bajtery was used. This has previaously been fqund to be
sensitive to BBAGPRR PhHhciaverm, o5 fsfingd &y By ¢laims. (\Whilp the ysefdber acute

i ngestion of | i ffici ' nn e 0 i,.nkgo. bi| oba
(Kennedy € a‘%\&%%g?f %Oéf%egglnng%ﬁgonaxasgl?%esn estneé?‘%%ﬁ%g%‘?? iestl%éllev%a)llé? 2002a),
and acute andrefthRnl énboddiiems, St (safecOghifdd hatidefaieurbs HPmaaX withis eng

conbi nati on (Kennedy et al 2001b; 2002a; Wesnes et al 1997; Wesnes et al
2000) . I n t hethe apwitandt seepe of thenfollowingy claims addch,i thexsfore aghialdl Gotvbs ual

i nformation progcessin 1 P) task included in the battery. The
sel ecti on of %ﬁﬁ‘i?’@r&ghé!%ﬂ“cfi‘? é%?t?%"s\,\@eqq‘?ﬁﬂ?‘ftﬁ'e system was adni ni st ered
wi th randomy Ordgﬁﬁ@FpﬁES‘biﬁi’Tf(?N@FQ‘ EMacesks being presented at each

testing session. Presentation was via desktop conputers with high

resol utiopp VGA colFgitire M8RoWOhS effadtsl of ddlibi dukletaskeeiph tepardio aitehtibgn wor d
recal | tests, all 20 responses were recorded via two-button (YES/ NO :
response boxes. THiguwaZishewsteetfe¢tsanspeedeikmemonk approxi mately 20 nminutes

to perform Figure 3 shows the effects on timed memory tasks;

F iguré 4 shows the effects on quality of memory;
Figures 5 shows the effects on picture recognition accuracy; and
15 = Figure 6 shows and the effects found on mood “calm”.
METHOD
Cognitive Assessment
Participants
19 fémaie and 9 male undergraduate volunteers (mean age 21.4 years,
20 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
25 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 Qvere

excluded from the study. All participants abstained from alcohol for a



Tests:were adm nistered in the foll ow ng order: Wrd Presentation:

Fi fteen words, matched for frequency and concreteness, were presented in

random order on the nonitor for the 25 participant to remenber. Stinulus

“duration was 1 second,. as was the inter-stinulus interval. | nredi at e
Wrd Recall: The participant was allowed 60 seconds to wite down as many
-of the words as possible. The task was scored as nunber 18 of words '
correct and the resulting score was con%%rted into a percentage.

Picture Presentation: A series of 20 photographic inmges of everyday

obj ects and scenes we Bresent eg? ntlhe noni t or, at hge rate of 1 every 3

seconds, w t honaRymar f2 B prioffo B ArsCiedting sespigh of FE WAMNg] pant to @
nber. 5 Sinpl 3t RUE. N G : j

the "YES' responscCliynud RiFear FHICORY ARG RudeBEHIHARALD P ()

- was presented on ttie Oogities Drig Riegedith (CDR)vedhtpuberisea Hsesbsinehtbatery
inter-stinulus interval that varied randomy between 1 and 3.5 seconds.
React i on ti nedapbeen vseddndewdieds of dowopendDingi Nowth ghheniesn dimgitrials, and get

Ton o1 Scco RRIGHPYS 10oedryiiCe Whacr SoBhSn N RruRBend e ssihe
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o cos the v Db ooyt B AL by TnBRELLRGRTM, & i B OF 1D,

seri es mat chedubdighcka (O BRI bl 1998 G°askll kgt Bspne 15 nminute and there
were 15 stinulus-target nmatches. Task neasures were accuracy (%, reaction

time (msecs) and nﬁrtbiéqred)fvffSémisef thaORR battery wahoseb Héadias guevipwsdy Ei t her
bar 1 0l pant. %R cifin] o b6 pRSEEer b BBRAIEGEBNE BRI BB y as
Fandont y vict h-Saigpehe? & sphfifieeslbon N il tchodiy RdiBal Rt oy Bt ie"
interval of  bet; iloba T eBndily 2 @PRU60; F9D2ET ANPaAIFESnL B YR endél aGEUr acy
(%9 were recorded. Spatial Wrking Menory: A pictorial representation of a
house was pregéftad 20A20)heastr saie wiand thiniof-admpistiationwofdensGinkge The
-pér t_ ' ¢l pant V\%?loba/Panax. ginseng combination (Kennedy ef al 2001b; 2002a; Wesnes et al
1997; Wesnes et al 2000). In the case of the current study the additional-rapid
15 visual information. processing (RVIP) task was included in the battery. The
selection of computer controlled tasks from the system was admi_nistered with
randomly ordered parallel forms of the tests being presented at each testing
seésion. Presentation was via desktop computer§ with high resolution VGA
- colour monitors, and, with the exception of writte.n. word recall fests, all
20 responses were recorded via two-button (YES/NO) résponse 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
25 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



25 instructed to nenorise the position of the illum nated wi ndows. In 36
subsequent presentations of the house, one of the wi ndows was illum nated
and the participant deci ded whether or not this matched one of the |ighted
“windows in the original presentation. The participant nmade their response
by 19 pressing the "YES' or "NO' response button as quickly as possible.
-Mean reaction tinmes were neasured in nsec, and accuracy of responses to
bot h original and novel (distractor) stimili were recorded as per cent ages
whi ch were used to derive a "% greaterg than chance perfornance" score
(percentage 5 of original targets + percentage of novel targets correctly

i denti fied o 48R correct anb ekt E' .r@%gg@méftedﬁhi’(ﬁa Eél%ﬁtﬁ gere present ed

sequentlally for the partici pant I n nmenory I'S vva foll owed by a
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response bupbjsﬁtsa@dme@qspwwrpramt%omln%mlosut@g %dbglrbileeOf Thiversnds repeated -

t furth t t Ko { t
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novel (disst ract aihyt REMon " Ph: IBROpHRKiFAS, RACSIARRR WipillsWgiee used 10

derive a "%greater t han chance perf score as abov 15Del ayed Word

Recal | : The“YBBY resppasetbutias aaganclalyglsqmmﬂ@ evecotife the word F¥ESOWmasas many of
the words as possible. The task was scored for nunber of words correct and
the resul ti Bepsetied enkesmephioe Fifdy stilm’elb werp pressptedgweith an mteoéumyw Wor d

Recogni tion. ,The 5 ract o resent ed one
at a tine i H‘tgv?ﬁﬁaé)%%egda%&)&gy b} é%ﬂ%ﬁ&"?‘ﬁ% %a%%?f‘ﬁe ' f’ll'te i ndi cat ed
whet her or pol,-f ih §Eeani sed it as bel ng included in the origi naI list of
words by pressing the "YES' or "NO' button as appropriate and as quickly as
possi bl a0 Mean riigort VegilantereFasherse msuchgnﬂ wasneaciondAn dsedexted g of
responses to both original and novel (distractor) stinuli were recorded as
per cent ages SOty disRlaysdda the right phthe mondior sereeBy Atserigs ehdigdls wes

per f ormance pre%gn 6§ if %héle l(J:gntree of the screen at the rate of 80 per minute and. the

participant was required to press the “YES” button as quickly as possible
every time the digit in thé series matched the target digit. The task lasted one

15 minute and there were 15 stimulus-target métches. Task 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 parti'cipanf ‘was required to press the
corresponding button as quickly as possible. There were 50 trials, of which the -.

20 '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

25 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 fhe lighted

windows in the original presentation. The participant made their response by



Del ayed Picture Recognition: The original pictures plus 20 distractor
pictures were presented one at a tinme in a random sed order. For each

pi cture participants indicated whether or not it was recogni sed as being
fromthe 20 original series by pressing the "YES'" or "NO' button as
appropriate and as qui ckly as possible. Mean reaction tines were neasured
.in msec, and accuracy of responses to both original and novel (distractor) _
stimuli were recorded as percentages whi ch were used to derive a "% greater
t han chance 5 performance” score as above. Primary cognitive outcone

measur es res-ﬂ?xgntgg OREESEFP UND> I‘é@ﬂoﬁltsg %lu{'tglﬁ sa%d%l%igﬁlge%" 6%; 8#9' Mteg% of

Menory" measure five cognitive outcone fact romthe battery

by a factor resvbiol Stirfies Hed! Gicadurey iNGRARS afid RlcufadPOSD) respbes toBIMT €S have
been 10 utilised in a nunmber of studies, including a several assessing the

cogni tive eforigina anfl nveb4listractenti sinylKeere dycardedilas edGMtaged Othich 2001b;
2002a; 2002b; V‘ésncgs t.al, 1997, ZBOO). The original factor analysis of
data from t WETHAE qriye o o STEAler than glangs perforiarces scare @preentsed) .
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times of the three attenti‘ona SI e reaction ti1ne, choice
reaction tine anNuglege tWorkgig Memer( WiNd 8igits averdipregentad ddqaempgsfokor the 3
t asks). "Accuracy of Attention" factor: derived by cal culating the
conbi ned pertbepaigivant tuheldin seenayy. Thie was follewed &yt d eeriesi ofe30aprobeli gi t

vi gi | ance t agk. 0 with.adjystnent, for false, alarns fromthe |atter test.
108% accur ac‘@glgscfo&eéw}f REW & PREICRgt ﬂeﬁ‘i‘?ﬂe?’ﬁ?g’e& OR Rt m%sl?ﬁ??én of 100.
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times of the Tour” conputerised nmenory tasks - nuneric ng nmenory,
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recognition (units are sumed mlliseconds for the 4 tasks).

- different stimuli and probe digits. 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.

15 Delayed Word Recall: The participant was again given 60 seconds to
write down as many of the words as possible. The task was scored for number

of words correct 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
20 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

25 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



“Quality of Menory" neasure: derived by conbining the "Secondary Menory"
and "Wbrking Menory" factor scores (see below). 21 "Secondary Menory"
factor: derived by conbining the percentage accuracy scores (adjusted for

- proportions of novel and original stinmuli where appropriate) fromall of
the secondary nmenory tests - delayed word recognition, delayed picture
.recognition, imediate word recall and delayed 5 word recall (wth
adjustnents to the total % correct for 20rrors and intrusions on the latter
two tasks). One hundred percent accuracy across the four tasks would

generate a mootiginah seeios by Qires$g tha “VBS? orMED™ button as \WppioprigteMaitDasy "
factor: derived by conbining the percentage accuracy scores fromthe two
wor ki ng menor Quield¥t as possiblei dvieagoreaction 1tomese vty , mepshredirinr meecornd ng
menory. One hundre [cent accuracy.across, the t t ask uld generate a
mexi mum scor " 612 Ocqﬁrr?s?%'!sgs ??1@58&‘. X%%‘Pf‘la?ndsQoﬁﬁldw?aacg‘ﬂﬁrsgg’t‘ﬁlbﬁgﬁeas ks A
modi fied conpricided @S peR¥eataBés Rhich MerSaldddto RRURNS “degleatdpthant daheed. The
original verbal Serial Sevens test (Hayman, 1942) has appeared in a 15
nunber of §orpeformantaidcoy aasbpart of the Mni-Mental State Exam nation

(Fol stein et al, 1975). It has been used to assess cognitive inpairnment
during hypogl ycaekV#qrs cagnitipg eutgamexpreasyps?: Tayl or and Rachnman, 1988), and

gl ucose. | cvel's and Eomel¥ ks ubieCediEh Al 3 M8 AT He BRRSREE, © o
Schol ey et al me2éhr2Q0d ;fiveCEuspn@ive @flbdme fadlork hEerbiedr 8ot GkUshtREy by a
conput eri sed versions of. seri al
factor analysis conducted by Wesnes et al (2000). These measures have been
10 utilised in a number of studies, including a several assessing the cognitive
effects of herbal remedies (Kennedy et al, 2000; 2001a; 2001b; 2002a; 2002b;
Wesnes et al, 1997; 2000). The original factor analysis of data from the
battery is described in detail in Wesnes et al (2000).
Attention
15 “Speed of Attention” factor: derived by combining the reaction times 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
20  with adjustment for false alarms from the latter test. 100% accuracy across the
' two tasks would generate a maximum score of 100.
Memo
“Speed of Memory” factor: derived by combining the reaction times of
the four computerised memory tasks - numeric working membry, spatial
25 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).



subtractions were inplenented (see Scholey et al, 2001 for details), here
using tests of 2 mnutes duration. For the Serial Sevens task a standard

i nstruction screen inforned the participant to.count. backwards in sevens
"fromthe given nunber, as quickly and accurately as possible, using the
nunmeric 25 keypad to enter each response. Participants were also instructed
.verbally that if they were to nake a m stake they should carry on
subtracting fromthe new i ncorrect nunber. A random starting nunber between
800 and 999 was presented on the corrpijt er screen, which was cleared by the
entry of the-first 22 response. Each'lthree-_di git response was entered via
“the nuneric keypad with each, digit being represented on screen by an
asteri sk. Pressi niecondargntenoneyiasiogndetied bheombining Badereeatagense and '
cleared the thr ri I e..screen. The task cored for total
nunber of su%nl{&rn%g ?‘és)o%gsa agfﬁ%tﬁgriﬂggr[%%?org?I?so?efgn.ovflna %hoer 13%1\23@%[}“?% ‘%fé%rf rect '
‘responses, Sups@iad)t fro®S RUNSEL StheedeRomdady afendsy PRSIst i-V@elafed RFdWEr €

correct in relation to the new nunber. The Serial Threes task was

i denti cal t oresesnitign, delaseds pictire egrogritign, immedinie Wertirecatli and delgyedact i on of

t hrees. Subjecti ve .nmpo. asure 10The pd- Lader. Vi sual Anal oque Scal es
(Bond and® Ladeid "Fe5vath ERERER ° B 0BT Yosiites Fafirord aaf S8 L8 ) oq
anchored by a0iHRMYAS - @sksN G ht@fd@éﬂsﬂercehﬁﬁét%f?a‘lz%'c%rtﬁ@%&’taﬁc"sc) wer e
conbi ned as recommended by the authors to formthree nood factors:
al ert ness, cwbwidgseseraind naxitnamiseera @f 400 Ju thistindext s '
“Working Memory” factor: derived by combining the percentage
accuracy scores from the two working memory tests - spatial working

10 memory, and numeric working memory. One hundred percent accuracy across

the two tasks would generate a maximum score of 200 on this index.

Serial 3s and 7s Subtraction Tasks
A modified computerised vefsion of the Serial Sevens test was utilised.
- The original verbal Seri.al Sevens test (Hayman, 1942) has appeared in a
15 number of forms, including as part of the Mini-Mental State Examination
(Folstein et al, 1975). It lhas been used to assess cognitive impairment during
hypoglycaemia (e.g. Hale et a/, 1982; Taylor and Rachman, 1988), and :has
also been used to investigate the relationship between increased blood gluco_ée
- levels and. cognitive performénce (Kennedy a'nd Scholey, 2000; Scholey et al,
20 2001; Scholey, 2001). In the current s;tudies, compuferised versions of sefial'
subtractions were implemented (see Scholey et al, 2001 for détails), 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
25  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 randbm starting number between 800 and 999 was

presented on the computer screen, which was cleared by the entry of the first ..+ - -



150n each study day participants received two capsul es that were of
| denti cal appearance on each occasion. The individual capsul es contained
either an inert placebo, 60 ng G nkgo bil oba extract, 180 ng of G nkgo
" biloba extract conpl exed with phosphatidyl choline (eqU|vaIent to 60 ng of
. G nkgo biloba extract, in the following referred to as "PC'), or 240 ng of
- G nkgo 20 bil oba extract conpl exed mﬁ%g phosphati dyl seri ne (phospholipid "
cont ai ni ng 20% of phospatidylserine e conplex is equivalent to 60'ng of

G nk bi | ob t d the foll f dt "PS!

oo v hoessee Bith Breroms wﬁpce%ew%é“”gqreiaiaﬁgfﬁ%\?@gn%|@wa{y 7 that -
per LT ot or G il b%ﬁ#&?%s'eﬁa%s‘”n S8R b SRGESR BB e R o e
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treat Iment SAMéZd?i:l mrhevmadleebvd%ysdomi fandfad GluribRF dfrsubﬁaaﬁmc&hdhﬁmbaed»fat i ne
capsul es

5 errors. In the case of incorrect responses, subsequent responses were scored as -

positive if they were correct in relation to the new number.
The Serial Threes task was identical to Serial Sevens, except that it
involved serial subtraction of threes.
| Subjective mood measure
10 -The Bond-Lader Visual Analogue Scales (Bond and Lader 1974),
consisting of 16 100mm visual aﬁaloguc scales anchored by antonyms (e.g.
Ale.rt-Drowsy,' Lethargic-Energetic, etc) were combined as recommended by
the authors to form three mood factors: alertness, calmness and contentedness.
Treatments
15 "~ On each study day participénts received two capsules that were of =
| identical appearance on each occasion. The individual capsules contained
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
20 bzloba extract complexed with phosphatldylserme (phosphollpld 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),
25 120 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



disinterested third party was then responsible for preparing treatnments as

per the study's Latin Square. The code remai ned unbroken until initial
statistical analysis had been conpleted. Al treatnments were identical in
" appearance and scent. 5Procedure Each participant was required to

~attend a total of five study days that were conducted seven days apart, to
-ensure a sufficient wash-out between conditions. Testing took place,
conmencing at the sane tine on each day, in a suite of |aboratories with
participants visually isolated fromeach other. 10 On arrival at their

first sessigg; A : (1 1.Gh Ak I dto a
Lreat mont - r SgrRatel fhrd Bl o BHGL LGRS (ACRRAATE UEIEL BRTE" 1o 7
order of tratseedits Latih Symafel@hé @ote adthaived dabmkeh uhtie iffiald¥atistiealfi rst -day -
was identical to the follow ng four, éexcept that no 15 treatnent (active or.
.pl acebo) waanabysishati beanocambpleted f Altithéagmentatwere iddntical inmppestndatnndry and
procedure. Data fromthe four sessions of this practice day were not

i ncl uded i nS%4RYy anal ysis. Each active study day conprised four identical -
testing iessi on Th(f: first was a pre-dose testing session which

est abl i shed basél"PR&"P&r f or mance for that day, and was i mmediately foll owed

by th lay's 2 ; trestd [ b
y the clay’s 2@gh q’gﬁ%@%&%%sg’%ﬁ fdoEcPaécnd: Wb bf RR s‘%ﬁlgrhcza%i;&"isﬂs egan

at 1 hour, 3 hours, W ng consunption o

treatment. were ctﬁﬁlﬁhtddeﬁvieﬂglaag bR t€ @ARIre S duffvigit evasBrowd fbetieeBond- Lader
vi sual anal ogue scal es, and the test battery. Statistics 25Scores on

t he i ndi vi decuditiensk Testinggnek plactecoirpnencing atethy sime tigresoregdct dayiein ao menory -
sub-factors were, anal ysed as "change from baselipe" using the Mnitab '
statisti cal SP%Hdd .raérseaww@cpae%wp%ﬁﬁ@lsaaw bspgﬁ?@gomﬁm@&ns, an ANOVA
(Ceneral,Li near ~ 24 Nbdel Wi terns fitted to.the nodel for dose, visit,
dose x \ll/Qsi t ancP ) L%il%%t a( erﬁ(tdqf§6§3s,s‘1°\?/agn c@?rflﬁ% (gqft p?‘%‘c}p&@ﬁt i‘ﬁ;emai n
effects andrandbRlRaibOReEld & Hedtniht GEARRCU AL N DARCS (ke d&igh WoRicRach
measure. The primary statistical analysis of the "change from baseline"

data for eacéumerbslaneedvie omler iof dreatthentsiacgoss theafonedciverdaysi sdnthe

utilising t tests with the nean squares for "Dose*Ti me*Subjects"” from an
omi bus ANOUpd®s an error term (Keppel 1991). At each time point (1, 2.5, 4

and 6 hours post;dose) data fromt.h | acebo condition was c ared to that
for each of theLJ{br‘?r %‘égtt H%Yat"?‘ﬁ?nf‘gn%ﬁﬁn%gg,ﬁe gf?’HR‘dH‘gf fl?’éf except thalt no

(phosphggi dykGhht (‘a%}ive ot Biﬁggooj was offered, to allow familiarisation with the test

battery and procedure; Data from the four sessions of this practice day were
not included in any analysis. Each active study day comprised four identical
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
20 treatment on days '2 to 5. Further testing sessions began at 1 hour, 3.hours, and
6 hours following consumptioh of the day's treatment.
Each testing session comprised completion of the Bond-Lader visual
analogue scales, and the CDR test battery.
Statistics
25 - 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 Linear



*0 (phosphatidyl serine)). To ensure the overall Type | error protection

| evel only those planned conpari sons associ ated with neasures that
generated a significant main effect or interaction effect on the initial

" ANOVA are reported. Furthernore, all testing was two-tailed, conparisons
were strictly planned prior to the study, were restricted to the nunber of
-conditions mnus 15 one at each tinme-point, and only probabilities '
associ ated with these pre-planned congéri sons were cal cul ated. RESULTS
Cogni tive Assessnent Baseline scores 20Prior to analysis of change from
basel i ne daviadel)ybaith perersdfisel toathve el ifedssepviBR, Hove akisitl andrstgacti ti ons

(pl acebo, ginkgo, ginkgo + PC, ginkgo + PS) for each outcone (si.ngle task -

. out cones, -dEdrk 1968), waz carried out tsidentify moieffet endsinteractjonndifects wj ect ed 't o -

~ a one-way, repeated-measures ANOVA foldowed, for neasures generatjng a .
~si gni fi cantchaBg’,from Bgyseling flata for siagh meashre. Aheprimay stafisticalandlyss out come
dfat a. Severz%J si‘ngl e tﬁ_sk 8Ut on;e§1 %ﬁgoerat ﬁd Si gni ficant, re-tdose basel i ne
di fference otrtf_et_ﬁ A B PPN (C8En PP IPCAE™ NERSATTT Bt HidEdays
treat ment ﬁ)?é dfﬁl[ P&;@%risgnahgggisgﬁ%ob%%% cQadi tion np%f osrd;sglcg@ ggp ficantly

| ess accur and nore
“Dose*Time*Subjects” from an omnibus ANOVA as an error term (Keppel

1991). At each time point (1, 2.5, 4 and 6 hours post-dose) data from the
placebo condition was compared to that for each of the three treatments
(ginkgo, ginkgo + PC (phosphatidylcholine),- ginkgo + PS
10 (ghosphati_dylgerin-e))-. To ensure the overall Type I error protection level only
those planned comparisons associated with measures that generated a
significant main effect or .interaction effect on the initial ANOVA are
reported. Furthermore, all testing Was two-tailed,' comparisons weré;éltrictly
planned prior to the study, were restricted to the number of conditions minus
15 one at each time-point, and only probabilities associated with these
pre-planned comparisons were calculated. |
RESULTS |
Cognitive Assessment

Baseline scores

20 Prior to analysis of change from baseline data, mean pre-dose raw
baseline scores for all four conditions (placebo, ginkgo, ginkgo + PC, ginkgo +
'PS) for each outcome (single task outcomes, cognitive factor scorés, and mood
scale scores) were subjécted to a one-way, repeated-nieasures ANOVA -
followed, for measures generating a significant result, by planned comparisons

25  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



slowly [t (81) = 2.75, p = 0.007] than placebo on the Digit vigilance task.
The sanme condition performed significantly slower on the Wird recognition
task [t (81) =. 2.11, p = 0.036]. No other planned conparisons proved
“significant for any other neasure. 5Individual task outcone neasures:

Ef fects and performance data on the i ndi vi dual task outconme neasures from
-the CDR battery are shown in Figs. ésand 5. Results of planned

conpari sons of individual task outcone that generated a significant result
on the initial ANOVA (statistic not reported) are_described in relationship

to the 10 oV&P¥lM [t1(§1:)t Be- 7t5®Pvﬁlp@97]H7é9Pé%ﬁ?P?|°BlIb%Dd&‘Fdwl apeatrskathe i ne and
h f b I I d. Tasks are
PR T BB H B B RS S R B B BRERERRa o T °
zﬁzzzaﬁzn?e JEaHL % pLOs 0 St pU Dl ‘58%8%‘1‘&59%5“%&’8?&1 SMRET ) 0
FrRE KK (roegﬂﬁoﬁﬁrm&eed to placebo). Cognitive fact or outcorre
rreasures Effects of the treatnents on the primary outcone cognitive

factors derived findividund t@ilowEbmermesuirevmes are shown in Figs. 2 and 4.

Mean basel i ne and change from baseline scores (wWwth standard errors) are
presented, 20 wi ﬁﬁfeatsg%ralpmr&.ﬂnan@%ﬂé@ém ﬁ'@llﬁﬁ“’éﬂ“aﬂ ﬁ%?kf%‘f%?% “{féﬁgﬁ%ltl ng

conpar | sons Fom’ {ecCHT el g’ dagrhin BE, 05 end ORI, o pfEER 09
conpar ed to wnf’%?g? S oﬁmdﬁl t‘ggﬁ 915“:61893 {h%f’ %a{erétggg m%rllﬁxgl‘lt réguli &F re was

no si gnlfl cant erence on the primry out a sin

conponent t alk igigiat QRO VA gtatusvibgaot adpoeted et desbribddi) refiRvaERipad the
significant differences on the initial ANOVA and subsequent planned

conpar i sths. ovBualh fagiterikigowlich tirey3jontritutd below. MéarOBelinaard ¢haniggdroaPS | t
bet®) T 2 2% Bline Scores (with standard errors) arc presentod. Tasks re diaplayed in -0 o
order of completion, with a graphical representation of measures generating
 significant differcnces on the initial ANOVA and subsequent planned
' comparisons (*, p = 0.05; **, p = 0.01; *¥*, p = 0.005, ***** p = 0.0005
15 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 Fi,gs. 2 and 4. Mean
baseline and change from baseline scores (with standard errors) are presented,
20 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 Sfactor (Fig. 1)
Whilst there was no significant difference on the primary outcome
25 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 fasjcer than placebo at



2.5 hours post-dose with the latter condition also performng faster at 6
hours [t (243) = 2.5, p = 0.013]. Accuracy of Attention factor (Fig. I|)
Wil st there was no significant difference on the primary outcone 5 factor,
"two single conponent task outcone (digit vigilance reaction tine) generated
significant differences on the initial ANOVA and subsequent planned

. conpari sons. Accuracy of performng the Digit vigilance task was
significantly inproved for the ginkgo 26ps condi tion at both 1 hour [t
(243) = 2.58, p = 0.0111 and 4 hours [t (243) =.2.14, p = 0.034] post-daose.
In contrast 2.9 hawrs host-deise withrtbe laftes @ondition dsd pryéoraring fastérrat bHwusE cur acy

oL, P U o 05 49 58 o e ek vih s effect Being edent
2.66.p.= 0.009) apd 6. oW bbbk W )
Whilst there was no significant difference on the primary outcome
5 factor, two éingle compdnent ‘task outcome (digit vigilance reaction time)
generated significant differénces on the initial .ANOVA and subsequent
planned comparisons. Accuracy of performing the Digit vigilance task was
significantly improved for the ginkgo + PS condition at both 1 hour [t (243) =
2.58, p = 0.011] and 4 hours [t (243) = 2.14, p = 0.034 ] post-dose. In contrast
10  to this all three doses evinced decrements in the accuracy of performing the
| Choice reaction time task with this effect being evident for ginkgo at 2.5 hours .
[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 ] post-dose, for ginkgo + PC at 4 hours post-dose
[t (243) = 2.86, p = 0.005], and for ginkgo + PS ai: 4 hours [t (243) = 3.45, ...
15 p=20.00117and 6 hours [t (243) =2.46, p=0.015 ] post-doée.
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
20 points followipg ginkgo + PS (1 hour [t (243) =258, 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].
25 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



2.56,» p = 0.011 ] post-dose, for ginkgo + PC at 4 hours post-dose [t (243)
= 2.86, p'= 0.005], and for ginkgo + PS at 4 hours [t (243) = 3.45, 15 p =
0.001 ] and 6 hours [t (243) = 2.46, p = 0.015] post-dose. Speed of Menory
“factor (Figs. 2 and 3) The initial ANOVA showed that there was a
significant main effect of the treatnent on the Speed of Menory factor [F

- (3, 405) = 15.76, p < 0.001]. Planned conparisons showed that performance
was enhanced at all tinme 20 points folbemnng glnkgo + PS (1 hour [t (243) =
2.58, p =0.011 1], 2.5 hours [t (243) ="3.19, 0.002 ], 4 hours [t (243).

| ‘;oﬁt rgst_ '?00 rﬁ}‘gs &B@Nshtgurs tﬁ@\é?@%‘ﬁf‘n[tf (Zég)u Ibs 001&%5@3#@%@1@0 + PC
condi tion at gﬂgi}@grﬁ@?s -d@5el h@lzlgéﬁ-lcnc%vori?in rﬁgrgr]tas Eﬁfﬁé fce to Fhe |

. ANOVAS of 'the | e “out conmes contributing to t t or that
~perfornmance \[@@43) ¢339, pandlopl parié aved [0(243) z‘swr, pt=a6k04); Rleawoedl

conpari sons showed - ‘that fol | ow I nkgo + PS performance was faster on
the Spatial mespgnifiondask agil I@unditud%ég} T 2(2487 09251,235, hepree @t @27 < 2wt h 27
5 p =0.006], and 4 hours [t (243) = 2.77, p = 0.006], with a trend towards the
same at 6 hours post-dose [t (243) = 1.91, p = 0.057]; and the Picture
recognition task at 6 hours [t (243) = 3.12, p = 0.002], with trends towards the
same at 1 hour [t (243) = 1.75, p = 0.082].and' 2.5 hours tt (243) = 1.82,
p=0.071].

10 In contrast to these marked irﬁprovements both of the other conditions
were associated with the occasional decrement, with ginkgo evincing slowed
performance on the Spatial memory task at 6 hours [t (243) =2.56,p = 0.011]
.and the Picture recognition task at 4 hours [t (243) = 2.25, p = 0.026], and
ginkgo + PC evincing slowed performance on the Numeric working memory

15 task at 4 hours [t (243) = 2.15, p = 0.033] and the Picture recognition task at 4
hours post-dose [t (243) =3.8, p <0.001].

Quality of Memory measure (Figs. 4 and 5) 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,

20 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 ﬁend 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].

25 Reference to the contributing single task outcomes showed that
performance was oﬁly significantly improved on one indiyidual task outcome
task, with ginkgo + PS outperforming placgbo 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,



trends towards the sane at 2.5 hours [t (243) = 1.8, p = 0.071],) -and 4
hours [t (243) = 1.92, p 0.056]; the Nunmeric , working nenory -tAsk at 4
hours [t (243) = 3.29, p 0.001] and 6 hours [t (243) = 2.944, p= 0.004];
“the Word.recognition task at 1 hour [t (243) = 2.2, p = 0.028], 2.5 hours
[t (243) = 2.75, 5 p = 0.006], and 4 hours [t (243) = 2.77, p = 0.006],
-wth a trend towards the sane at 6 ho'uri8 post-dose [t (243) =1.91, p = -
. 0.057];-and the Picture recognition task at 6 hours [t (243) = 3.12, p =
0.002], with trepnds towards the same at 1 hour [t (243) = 1.75, p = 0.082].
~and 2._5’_-hourE’=[9-O€ézp§) SPIQ%E‘?I‘?&OEH@PE‘F&#E: 10l n contrast to these narked
i pproovenents botv%of—‘}’he, ther condi tions were associated with the.
occasi onal decr eméRPOKY e'&f’ﬁkfﬁf Vi nci ng sl owed perfeormance on the

Spatial nenory t g \ Al 0 bt @a01 : Picture
recognition taskal':lt{té _éﬁlﬁtﬁ%ms i?AE Eﬁ%ﬂéhthfﬁfﬁgfé‘eto".ro‘g%f),j“%n%ﬁgﬁﬁi‘gg-+ PC
evinei ng sl oyfgsbtoeby tHepewteatl t he Nuneric working nenory 15 task at 4
hours [t (243) = 2.15, p = 0.033] and the Picture recognition task at 4
hours posi-dose [Woflad@MemarySfactor<0. 001]. Quality of Menory neasure (Figs.
4 and 5) The_initial ANOVA showed that there was a significant nain

ef fect of treatngie itialh ANPY¥Basuggesied: thaprhigelestoy yandet sigmficantlyso5) =
3.33, 20 p = .02(1 Pl anned c?npari sons showed that ginkgo + PS resulted in
i mprooved chaffdeete B EEAtMSBE per f or mance at 2.5 hours [t (243).= 2.35, p =
0.02] and 4 hour = : = 0.0 with a trend towards the sane
at 1 hour [t (24?38['}:‘11%%3?1S&rédé?d'f&]m‘ggos t]a 6se. Performance was al so
enhanced for gi nkae il ANGVA Sigsiol thii2hlc Fasks Sore ot Fe:18Binty
25Reference to the contributing single task outcones showed T hat

per f or mah@e uffsctedby tlss weathiensnt | y i nproved on one individual task outcone
task, with ginkgo + PS outperform ng placebo at 1 hour [t (243) = 2.39, p =
0.018], 2.5 hour Mpod @ssegymen®. 24, p = 0.027] and 4 hours [t (243) = 2.43,

28 p-= 0.016] on the Picture recogpition task. K Secondar nory factor
P ] .”Ithe changes from gas%ﬂne scores i%r the tﬁree mo)c/)d actorg/ (alert,

content, calm) are evaluated. Fig. 5 illustrates the effects of the treatments on the
mood factor “calm’ derived from the Bond-Lader mood scales. Mean baseline

15 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;
¥4k p = 0,005, ¥+¥* p=0.001,***** p=0.0005 compared to placebo).

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

20 “ The initial ANOVA suggested that there was only a main effect of treatment
on the “Calm” factor derived from the visuai analogue scales [F (3,405)=295,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 = Q.OO3] and 4 hours [t (243).= 3.02,p =

25 0.003], ginkgo + PC ét 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 phosphétidyl-serine complex used



The initial .ANOVA suggested that this factor was not significantly
affected by the treatnent. 5Wrking Menory factor The initial ANOVA
suggested that this factor was not significantly affected by the treatnent.
“Serial 7s and Serial 3s subtraction tasks ~ The initial ANOVA. -
suggested that these tasks were not significantly 10 affected by the
~treatnents. Mod assessnent The changes from baseline scores for the
three nood factors (alert, content, ca?ﬂ) are evaluated. Fig. 5 illustrates
the effects of the treatnents on the nood factor 'calm derived fromthe
Bond-Lader ragsoerdéngaltesthe Mpronensainyentien s aard csitstanding r bightrasfbétivityscor es
"(wmth standard errors re- presented, ,with a graphi cal representation of
the factor t%&%Pa&’éin@f‘t}a‘tth'%heéﬁPﬁtF‘iéH?"l?ﬁ ieepeineumplsred ginken;origmkeavovA and
subsequent- pl.anned: .c0 risons (*, p.=.0. 05 **, p = Q,0L; * *. * = 0. 005,
*REE P o= -O.IB’GEM@%&%%% _69@8&%’06?&?5&83 t%uwt%célgo)q\.deﬁéf%‘- I?é%fg% nood
scales (cf. fd hnl bl &) 3?@% d t ly a

mai n ef f ect %%‘&g?%%l n‘gﬁgﬁgﬁﬂtﬁe@épm m' épé@?gﬁﬁigg M/Jehg&ryr g%k'?h%%\s/_it%al

anal ogue 5cahgjsrifyFof{tBe tddkS)cofice?ning attentio). 032] . Pl anned conpari-sons
revealed that all three treatnents 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 = 25 0.003], ginkgo -
+ PCat 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 serine
conpl ex used 29



according to the present invention has an outstanding higher effectivity
conpared with the other tested species, i.e. not conplexed gi nkgo or ginkgo
phosphati dyl chol i ne conpl ex, regarding Quality of Menory, Picture

" Recogni tion Accuracy, Speed of Menory, Tinmed Menory Tasks and the mgjority
of the tasks concerning attention. 30 CLAIMS 1. Use of G nkgo conpl execl
-with a phospholipid containing from 10% 0 50% of phosphatidyl serine for the
manuf acture of a nedicanment or a di eta({/ 5 suppl enent for the enhancenent =
_of cognitive function and nmental fatigue and/or for the treatment and
prevention . ease related with the reductioon of cognitive function
and nental fatigue. 2. Use according to claim1 wherein the phospholipid
contains from20.to 40% of phosphatidyl serine. 10 3.Use according to clains

1-2 whereinqthe atVa> ' Use
accordi ng to cl a@ﬁﬂ%%g@hk%nereﬂ%&ﬁ%ﬂé@@%@g@‘%@??%ﬁiﬁg%ﬁ éoél ant
G nkgo bi | ol38% eﬁPh@sphsud)h@érmf foRAld fanGfiRn@e of el Redichmentod a divtdrye

substances thereof. 15 5.Use according to claim4, wherein one of the
princi pab asupplemsotbfaratheesnliagcémentobiicogeitive. fusetion: eod dhnengak fatigusi m 4,

characterized jn that t he G nkgo extract is _used contai r}bn aéul east about
20% gi nkgo PRAPEAR heyregtmentandpaeventign of aidiseass oelated gxit v%gﬁ QtiQ8t ones. 20
_ 7. Use accor%fcggm%vgrﬁ}'nc%r&ﬁaﬁﬁrr?én?alrfgng%et0 6, vvherel n the ratlo bet ween

2. Use according to claim 1 wherein the phosphohpld contains from 20 to -

40% of phosphatidylserine. ' ) |
10 3; Use according to claims 1-2 wherein the phospholipid. contains 20% of

phospatidylserine.

4.  .Use according to claims 1-3, wherein the Ginkgo is derived from the

plant Ginkgo biloba, extracts thereof and/or one or moré principal active

substances thereof.

15 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. |
20 - 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
25  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



_ G nkgo and the phosphatidyl serine used to prepare the conplex is about
0.3:1.5. 8. Use according to any one of the preceding clains 1 to 7,
wherein the G nkgo conpl exed with a phospholipid is |ipophilic in character
~and is soluble 25 in nonpol ar and aprotic solvents, in which the individual
conponents of the conplex are insoluble. 9. Use according to any one of the
-preceding clains 1 to 8, wherein the G nkgo conpl exed with a phospholi pid
containing from10.to 50% of 31 phosphatidyl serine is obtainable by a
~-process conprising the steps of (a) by_gﬁacting an extract of G nkgo with
phospholipid-cbntaining fron110 to 50% o phosphatidylserine in a suitable

.sol vents selec rou |st|n of hot. cy her, optlonally'
hal ogenated 5 P3F gaha rlgc%r@Sﬁl‘sg%né]tr?lanofomn%rfsh% e@f‘lf’ ride mixture or

al i phatic esters at) %b%@&ﬁg ah QARSI TiRkgo Witle ﬁas@hbuplarc&&hx%%gtﬁorﬁooc and
(b) evaporation of -the sol vent, and c) drying the soft residue

obtai ned fromstep (0P tatSO‘t/oeofnéDaihatléylie@mangarsg1tihlom13¢ht$ sel&ded from 24 to 48
hours. 10. Use accord to one of. the precedin clains 1 to 9, wherein
t he nedi canent or d| ea?%"“é’uﬁ?ﬁgb‘%ﬁtﬁ hotehefin ethery @gtippallyhhalpggngieds
tablets, granules, paydifiit hi@RBEHbER, MHEHREmCARIY BiBras (RRERS| NS,

rops C

dragees, gels, injections or cording to any one of

clainms 1 to 10, wher aliphdtite estrdi stactevdted ertpcbtares, prgfarablyefbm 30fw@r nul at ed
for oral adm nistration. 12. Use according to any one of the preceding
claims 1 to 11, wherdR°&MadG nkgo phosphati dyl serine conplex contained in

t he medi canent or a su s to be adm nistered in an anmount of
about 20 to about g’h ﬁ%%%fggtﬁ%liﬁlve%’aﬁ% cularly about 60 to about 120 ny
per day. 13. Use @9@&1ﬂgnﬁet§bfﬁ'?¥sx&lfbeoﬁfalﬁebefr9ﬁ1e§i%g' ) & fdnPeratute0 12,
wherei n the medi canent” or dietary supplenent additionally contains a

pharmaceut ital |y acceptgind fomrfdunt50tE fat24/tedsthoorse addi tive sel ected from

the group conprising mnerals, vitam ns, sweeteners, flavor
phar maceut i cal ]|0y agéeemcgbqlgg écé?.py Y of the preceding claims 1 to 9, wherem the

~medicament or dietary supplement is administered in the form of tablets,
granules, . powders, capsules,‘ syrups, solutions, suspensions, dragees, gels,
injections or drops. | |
15 11. = Use according 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 thé ‘
. Ginkgo phosphatidylserine complex contained in the medicament or dietary
supplement is to be administered in an amouht of about 20 to about 240 mg
20  per day, particularly about 60 to about 1.20 mg per day.
| 13. Use according to any one df the preceding claims 1 to 12, wherein the
medicament or dietary supplement additionally contains a pharmaceutically .
acceptable amount of at least one additive selected ﬁom the group comprising
minerals, vitamins, sweeteners, ﬂéwors, pharmaceutically acceptable carriers, -
25 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,



25 auxiliary and binder agents, excipients and m xtures thereof. 14. Use
according to claim 13, wherein the additive is selected fromvitam ns,

m neral s and m xtures thereof, particularly selected from cal cium

" fluorine, phosphorus, copper, potassium manganese, magnhesi um sel enium 32
-zinc and iron, vitanin A vitanmins Bl, B2 and Bl12, vitamin C,  vitam n D2,
-ni cotinam de, cal cium pantotenate, rutoside and vitamn E. 15. Use _
according to any one of the preceding.clains 1 to 14, wherein the speed of
menory and nenory quality is enhanced 38y counteracting cognitive fatigue in
normal , heal thy persons or by preventing deterioration of the speed.of
menory in pespd endvirbh, vidamieal evitamnigsiBili B2 dndnB1 2,ovitamin 16, vitdadnd¥2;0r di ng to
any one of the preceding clains 1 to 14, wherein the disease is Denentia. -
17. Use accdHeqtingmide. cplsivym appfotgpaie.gntasiie a9d vd@mimE- claims 1 to 14 wherein

he dis 15 Al zhei.ner,' i . 8. .. di - of
the. preced - cl BPAECHBSRE 1 oS3 B Bieprosig FefiSE T shaPnubstl el Conpound

used for thesbifat iRMorPR Re@BNGhdily ¥ edfifcd BEaamtdraC d rel ated
with the redScti on of _{:}ggni tieveia'%{]gnciti'}l’one andc rrel?lfal farfg‘i:tg%e"forgﬁgﬁ%g Use

accordi ng t dfatigwd im id@malytieakhynpdrkens pirdrynmreearting aleteriongimmnaf the sjpeedect ed from
the group consisting of acetyl cholinesterase inhibitors and conpl exed grape
seed ext r act¥ . memoryan ppopyf Arithetestspsednogpitivgifarctions.conposi ti on conpri si ng

pospnat |yl S 1 Tae arbsPae38 g ke oF nE R A Togil4: RASER Rear 1y o

dietarily acfigRtal Bek@iiial €F . 21. A conplex of an extract of G nkgo with
a phosphatidyl serine of formula ?1-12-0R ?1-1-ORl OH CH2-0-tOR2 O
17. Use according to claim any one of the preceding claims 1 to 14 wherein .

10  the disease is Alzheimer’s' Disease.

18. Use according to any one of the preceding claims 16 or 17 in
combination with a pharmaceutical compound used for the treatment and -
prevention of the disease to be treated related with the reduction of cognitive

_ fu'ncti.on and mental fatigue.

15 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.frc_)m 10 to 50% of phosphatidylserine and at

20  least one vitamin and a pharmaceutically or dietarily acceptabie carrier.

21. A complex of an extract of Ginkgo with a phosphatidylserine of formula

ﬁ:Hz—OR
(I:H—OR‘ (PH
c1912—o~—lri-~0R2
o
wherein

25 Reand R each independently represent an écyl moiety selected from the fatty

acids consisting of palmitic acid, oleic acid, linoleic acid, stearic acid, and



wherein 25 R and ‘Rl each i ndependently represent an acyl noiety selected .
fromthe fatty acids consisting of palmtic acid, oleic acid, linoleic
~acid, stearic acid, and 33 R2 represents the residue of serine. 22. A
“conpl ex according to claim21, which conprises from15 to 25% of saturated
fatty acids, from5 to 15% of nono-unsaturated fatty acids and from60.to
- 80% of pol yunsaturated fatty acids, based on the total -acids.

R? represeﬁis 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 polyunsaturafed fatty acids, based on the total acids.



