COVPCSI TI ON FOR | MPROVI NG BRAI N FUNCTI ON AND METHOD FOR | MPROVI NG BRAI N
FUNCTI ON 5 Background of the Invention The present invention rel ates
to a conmposition for inproving brain function and a nethod for inproving
brain function. Background Art 10The synptons and di seases caused by a
deterioration of brain function include depression, schizophrenia,

delirium denentia (cerebrovascul ar denentia, Al zheiner's disease, and the
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j udgnment and thinking ability, and the | i ke. The forns of denmentia having
especially a |large nunber of patients are cerebrovascul ar denentia and

Al zhei mBackglicserief tHeolnvextiopl e, in the cerebrovascul ar dementia, damage
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whi ch may trigger cerebrovascul ar disorders, drugs for inproving brain

bl ood fl ow and/or drugs for protecting brai n nerve cells are adm ni stered.
In the I’E@{Eﬁ%ﬂ&ﬂ&ﬁg’t causes of Al zheiner's di sease have not been clearly
el uci dat ed owever, since a decrease in the |evel of acetylcholine, which
i s dOneur ot r angme syreptons ahe dinesises dasiseﬁ)sbgra/ddteirimraﬂiw phbiagémfunolipnh t his
di sease, a hypof unction of cholinerg 8d(Qeurons is assuned to be o e of the

causes (I pd@xaq!w@ss'geq eﬁE@ZOQ*W“*EHO s, 1 og@gntihdre %vasgu
i T T e e e e R e A
mai nst r egdpdigiort embaeat éﬂii"éty?és;ﬂéil%‘ t'ﬁiﬁrm@reé'sé@@%% number of dementia
patients is becoming a serious social issue. Dementia symptoms vary
16 depending on patients, but symptoms commaonly observed include dysmnesia,
disorientation, decline in judgment and thinking ability, and the like. The forms
of dementia having especially a large number of patients are cerebrovascular
dementia and Alzheimer's disease. For example, in the cerebrovascular
dementia, damage to the nerve cells in the cerebral cortex and hippocampus
20 caused by obstruction of the brain blood flow gives a rise to cognitive impairment
and dysmnesia. For this reason, in addition to treating pre-existing diseases
such as high-blood pressure, diabetes, and hypercholesterolemia, which may
trigger cerebrovascular disorders, drugs for improving brain blood flow and/or
drugs for protecting brain nerve cells are administered. In the meantime,
25 causes of Alzheimer's disease have not been clearly elucidated; however, since
a decrease in the level of acetylcholine, which is a neurotransmitter in the brain,
is observed in the patients with this disease, a hypofunction of c:holinrargicw
neurons is assumed to be one of the causes (for example, Science, 217,
408-414 (1982)). Therefore, a therapeutic strategy aiming at preventing the

30 hypofunction of cholinergic neurons by increasing the concentration of



Currently, as a therapeutic drug against Al zheiner's di sease,

acetyl cholinesterase inhibitors, for exanple, such as donepezi
hydrochl ori de, are commercially avail abl e. However, the

acetyl cholinesterase inhibitors, such 5 as donepezil hydrochloride, have
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that 15 admaidesd Ry ayodentad garief ehimendrgite Hsllr BARIBHRIMANEs an

i nducer Qf brain unct i.en | an s used in the production of
nodel a ?W%ss'f’%eg%%{f‘s %leeﬁ a?ﬁﬁgtaggggg%#gﬂﬁof t herapeutic drugs agai nst
Al zhei mer' s dipjeasiene| Bs’ 89808 Bn t ReoRIAPENRMG GnARMIRIsIE WiRld VRract i ons

agai nst brain dysfunction by the action of scopdlamne, their effects may
be denpnstanasieditinastisdeaviepoaied 20aipKBLRPRCO{ cepreaéntsdstisM, FuohVEs(SEQ- shaped
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passive avoidance test. Further, the effects of improving and/or strengthening
brain function may be demonstrated in the same behavioral pharmacological
tests with use of normal animals. However, all these peptides need to be
administered at a high dose orally, intraabdominally, intracerebroventricularly, or

25 the like in order to demonstrate their actions; therefore, they are not considered
to be orally ingestible substances capable of demonstrating a sufficient level of
effects. In addition, there has been no report on evaluation of peptides of the
present invention and their analogs; therefore, their actions for the improvement
of brain function have been hitherto unknown.

30 Thus, with the progress of the aging of the society, there has been



1"Ot he present invention are as foll ows. (1) An aspect of the
present invention is a conposition for inproving brain function, the
conposition conprising, as an active ingredient,

X- Pro-Pro-Leu-Thr-Gd n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-3 u-Y
(wherein X is absent or represents either Ile or Asn-lie, and Y is absent
or 15r eptrenght inckésiide tipmas8ES foDdbi@iopment 6f pharmasalitical lrgeadd, .which

(2) An aspect of the present invention is a conposition for inmproving brain
funct i orbrevery the syawiemsmreodispressgue iz agetadenalieniaigraidi fapetion and
Pro-Pro-Leu-Thr-d n-Thr - Pro- Val = Val - Val,- Pro- Pr o- Phe- L eu- Q n- Pro- (SEQ I D
NG 1) e AP OPRER B IS 359 ApLiR S RTE T A SRS e AP & a
22{7}382' itflrjlgﬁeergc?éevrﬁléﬂ?h%i S AEPESMPYNdY SxbelleRBifRIBBAHJikaflotONPr i sing, as an
|| e- Bro-Pro-Leu- Thr -A@ n-Thr-Pro-Val -Vval - val - Pro-Pro-Phe-Leu-@n-Pro-Gu
(SEQ ID NO 2) or a salt thereof. (4) An aspect of the present

i nvent i dummaryedripwentibon for i nproving 25 brain function, the conposition
conprising, as. an active in i

d » C .
ol 11 o p B RGSeRt el Pronees 2 CURpOSHPn WChiS INeestPe @Y. pro- @ u
(SEQ 1D NG 53) 4Qke f’orstﬁ%etporB?%efo mnﬁ?rg\\;'tlnﬁgbrgin fmYioAN RSRREL 105 g?é"seen?.r esent

invention 1S a cofrposition raln tunction, the conposition

conpri sijRgent®® Gdvitlds ¥ enstheteRi enbrovBty brain function. Several aspecis of

Asn-1| 1 e-Pro-Pro-Leu-Thr-G n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-@n-Pro-Gu
- Valo- Mehe (p8E@R it wWOtio)arerasdolials. t her eof . (6) An aspect of the
present invention is a conposition for inpraqving brain_fupction,,the
conposi tion cdhbAnsasRECtRf B8 RESPIkINVegHaR e composition for improving

Fepr esenti@ang 6oy 1 noPoEn” ey 48y i, ot e, ©
Leu- Thr -Ydmio Bib-1ROT hAlh-FPhe-PrélVl-Val-9aRPRRPYo Phel BRI-E18IHrS-Gfaly Met ) (SEQ
IDNO 7 to 16) or a salt thereof.

(wherein X is absent or represents either lle or Asn-lle, and Y is absent or

15  represents Val-Met) (SEQ ID NO: 1 to 6) or a salt thereof.

(2) An aspect of the present invention is a composition for improving
brain function, the composition comprising, as an active ingredient,
Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu  (SEQ
iD NO: 1) or a salt thereof.

20 (3) An aspect of the present‘ invention is a composition for improving
brain function, the composition comprising, as an active ingredient,
fie-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu
(SEQ ID NO: 2) or a salt thereof.
| {(4) An aspect of the present invention is a composition for improving

25 brain function, the composition comprising, as an active ingredient,
Asn-lle-Pro-Pro-L.eu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu
(SEQ ID NO: 3) or a salt thereof.

(5) An aspect of the present invention is a composition for improving

brain function, the composition comprising, as an active ingredient,

30 Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Glin-Pro-Glu-



(7) An aspect of the present invention is a conposition for inproving brain
function, the conposition conprising, as an active ingredient, 10

Thr-d n-Thr-Pro-Val -Val - Val - Pro-Pro-Phe-Leu-@ n-Pro-Au (SEQID NO 7) or a
salt thereof. (8) An aspect of the present invention is a
conposition for inproving brain function, the conposition conprising, as an
active ivaideli (&fQ ID NO: 6) or a salt thereof.

Pro- Leu- Thr-Gn Thr - Pro-Val - Val - Val - Pro- Pro- Phe-Leu-@n-Pro-Au (SEQ I D
15NO. 8) or a @bﬁn pRed Af the present UW”K%”&%@@PW@PS{*W@ for dawrevingvent i on

Is a co 8?1' tfu?p& iQ Iem%pr c\J/i"ntsll?o%' smé’n as "% he n-°g ?v%tin%?e OHP” sing,

as an a

Leu- Thr @%r-%rvammv%.ﬁ% DNal-chi- %&J@uﬂhe (Wiler&hn- Rr 013 WpgRQ 1P NO 9)

or a salt thereof. An aspect of the present i nvention Is a

conp@si trepredents i npramwl ng bf ai n Thr@ini-Div-Ptd)e coPpe&etd TUn-GlorDhi-Big)g, as an
active ingredient, Pro-Val-Val-Val-Pro-Pro-Phe-Leu-An-Pro-Gu (SEQ ID NO
10) or d_%a"i’hrﬁhkﬁéfri:ro and Pro, and (Y1ig)absgnhepeepresentshéalgieBdSEQ Wl ent i on

is a co ti for OVI g brain function, the conposition conprising,
as an aﬁ)@vz t9 ﬂg 88? EI -Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u (SEQ ID

NG 11) or a gﬂ)y\nt &ﬁf f the. %reged iRenfn "?§(%f%%)rlr@fosmb?yl%r‘?ﬁﬁ%\&hgvem I on

is also the c osi ti'on descri I n any one h the

conposi tiram | furfc@6nOr e | BE@BbEEOBN comprising, &4 3)arEsaewiedl IngrediBnaspect of
the present invention is the conposition described in any one of (1) to

(12)10 i nTwHGkRT hkigrd-Mak- dali- via)- Rnodfio-Poed eudhin-Bra i ¢Seat IhHiQnflesi a or
st rengt hseantl tﬂgren?m) y.

(8) An aspect of the present invention is a composition for improving
brain function, the composition comprising, as an active Iingredient,
Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu  (SEQ 1D

15  NO: 8) or a salt thereof.

(9) An aspect of the present invention is a compasition for improving
brain function, the composition comprising, as an aclive ingredient,
Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu (SEQ 1D NO: 9)
or a sait thereof.

20 (10) An aspect of the present invention is a composition for improving
brain function, the composition comprising, as an active ingredient,
Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu (SEQ ID NO: 10) or a salt thereof.

(11) An aspect of the present invention is a composition for improving
brain function, the composition comprising, as an active ingredient,

25  Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu (SEQ ID NO: 11) or a salt thereof.

{12) An aspect of the present invention is also the composition described
in any one of (1) to (11), in which the composition is for oral ingestion.

(13) Especially, an aspect of the present invention is the composition
described in any one of (1) to (12), in which the improving brain function is

30 preventing amnesia or strengthening memory.



(:14) An aspect of the present invention is also a nethod for inproving

brain function, the nethod conprising adm nistering to a non-human ani nal

X- Pro- Pro-Leu-Thr-d n-Thr- Pro- Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-Q u-Y

(wherein X is absent or represents either Ile or Asn-Ile, and Y is absent

or Srepresents Val-Met) or a salt thereof. (15) An aspect of the

present i nven{14nApsspesbohtheeprasent hventipn évialgp Braethddufastimerovintie net hod

conpri sing, adm nisterin 0 .a non-hunman, ani mal. .
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or i the net ho

a net ho roving-brain tunction, conpri si hg adm ni stering

to a nonuyhdr@aA RNsMsent or represents either lle or Asn-lle, and Y is absent or
| | e- Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-G@ n-Pro-3 u or

a sabt trbpresehts E(NIE) oha sedpihereaf the present invention is also a nethod

for inproving brain function, the nmethod conprising adm nistering to a
non- human ani f&P) An aspect of the present invention is also a method for improving

Asn-11e-Pro-Pro-.Leus Thr-Q n-Thr-Pr.o-Val : Val -Val - Pro- Pro- Phe- Leu-G3 n-Pro-G u
or a saﬁfa'ﬂ‘hEﬂ&BPF‘v the m&wogl%mwﬁ&agp%dgpl%bsfte tBr%s%oﬁ}"ﬁFﬁ\?Qn%’?'g}?li s al so
a met .hOQDI{JQF'Srdd@E-WIf—@n-2@1r-F%@Vé]-\H%Wé‘i-'P?&Préf%érﬁéﬂQﬂnW@Lﬁbang salt

adm nistering to a non-hunan ani ma

Asn- | | e4RegeoPr o- Leu- Thr- @ n- Thr - Pr o- Val - Val - Val - Pr o- Pro- Phe- Leu-d@ n-Pro-Q u
Val - Met or a salt thereof. $19) An aspect of the present invention
is dPso a net @) Abrasipept ef theypresent invention is especially also a method for

brai nfuncti on, t henet hodco i singadm nistering 25 .

X- Val - VAITIPUR1 %68 By THOBIRI T OB R UG ARRARISISTNg 1052 90ehHmap

repr ese%mgq_y of Thr-@n-Thr-Pro, Pro-Leu-Thr-d n-Thr-Pro,

Leu-Thr-G@ n-Thr-Pro, and Pro, and Y is absent or represents Val-Mt) or a
sal t t hg[epfo-Pro-Leu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu or a

salt thereof.

15 (17) An aspect of the present invention is also a method for improving
brain function, the method comprising administering to a non-human animal
Asn-lIe»Pro-Pro-Leu-Thr-Gln-Thr-F’romVaI-VaI-VaI—Pro—Pro—Phe—Leu-GIn-Pro-GIu
or a salt thereof.

(18) An aspect of the present invention is also a method for improving

20  brain function, the method comprising administering to a non-human animal
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Vai-Pro-Pro-Phe-Leu-GIn-Pro-Glu-
Val-Met or 5 salt thereof.

(19) An aspect of the present invention is also a method for improving
brain function, the method comprising administering

25  X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y (wherein X is absent or
represents any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-Gin-Thr-Pro,
Leu-Thr-Gin-Thr-Pro, and Pro, and Y is absent or represents Val-Met) or a salt
thereof.

(20) An aspect of the present invention is aiso a method for improving

30  brain function, the method comprising administering to a non-human animal



(20) An aspect of the present invention is also a nethod for inproving
30brain function, the nethod conprising adm nistering to a non-human ani nmal
Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro- Phe-Leu-A@ n-Pro-A@ u or a salt thereof.
(21) An aspect of the present invention is also a nethod for inproving
brain function, the nethod conprising adm nistering to a non-human ani nmal

Pr o- Leu-THHGE Thrlbro-Paiovalalai ab-Pal PRe-QebBrGhPhes-Giu o sallriefdof. or a salt

5t her eof . (22) An aspect of the present invention is also a method
for inproving (Bt pAn dapect obihe prasemttimwintioonpralsd agnathddfastiewiregngo a

non- human ani mal . - . i

Leu- Thr AR KHICHPR o IR rosiaPd \eR Ry ey FATPIRISIERTY dPre P31y, aBimad ¢

t her eof . S | thon | I a met hod
For 1 mprer Ton SRR AR ER R P TR TS B Bl e 4 387 0
non- BUMgRgayrmal  Pro-Val - Val - Val - Pro- Pro-Phe-Leu-A@ n-Pro-G u or a salt

t her eof . (24) An aspect of the present invention is also a nethod
for inproving (B2pAn dapect bbthe phesanttimoxhtioonpralso mgmathudiatieprogngo a

non- human ani mal_Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u or a salt thereof.
15(25) Analspagtions theengthed eAMprisiegt 2GRINIedng dot AdafehHE@Nd8RiIEH bed i n

(26) e e Tnipin-pt- B et Vob VeRBr s PR AR o i 68 e f i hod
e e no Ayt HIng Bl V€ i 8 hERRGY g unct o1
10 brain function, the method comprising administering to a non-human animal
Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a salt thereof.

(24) An aspect of the present invention is also a method for improving
brain function, the method comprising administering to a non-human animal
Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Giu or a salt thereof.

15 (25) An aspect of the present invention is also the method described in
any one of (14) to (24), in which the administering is oral administration.

(26) Especially, an aspect of the present invention is also the method
described in any one of (14) to (25), in which the improving brain function is
preventing amnesia or strengthening memory.

20
Brief Description of Drawings

Fig. 1 shows a prophylactic effect of a  peptide
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu
(NIPPLTQTPVVVPPFLQPE) against scopolamine-induced amnesia. Water

25 (control), scopolamine alone, or 0.05 nmol/kg weight, 0.5 nmol/kg weight, 1.5
nmol/kg weight, 5 nmol/kg weight, 50 nmol/kg weight, or 500 nmol/kg weight of
NIPPLTQTPVVVPPFLQPE together with scopolamine was administered to mice,
and their respective prophylactic effects against amnesia were evaluated in
accordance with a method described in Example 1. The vertical axis in Fig. 1

30 shows the percentage of spontaneous alternation behavior. The percentage of



20 Brief Description of Drawi ngs Fi g. 1showsaprophyl acti ceffect of apepti de
Asn-1| 1 e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@ n-Pro-G u
(NI PPLTQTPVWPPFLQPE) agai nst scopol am ne-i nduced anmesia. Water 25
(control), scopol anmine al one, or 0.05 nnol/kg weight, 0.5 nnol/kg wei ght,
1.5 nnol /kg weight, 5 nnol/kg weight, 50 nnol/kg weight, or 500 nnol/kg

wei ght fw&mwmmmm@gmm imiHehgrephne b thiaeomas grdupnthetered to

m ce, their respective propm,él actic effects agai nst anmesia were

eval uat atqpntammer damive  giaulp tﬂh@d\ikﬂ’&aﬂ'ﬁéﬂ\ﬂ\/ @@@E@mlnfﬁﬁ@’eﬁert i cal
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of the ¢ Pent d
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vei ght , theS|aHTo! hkgryg ﬂﬁtoonﬁnﬂmhé%r\’\@hﬁ%aa %w&&dé& Vi ggificaitd 500
nmol / kg weight in this order from5 the left. In order to confirm whet her
amesi a diffsranocdubetdieca Wiegscdpctamined cohteslegroepbiet waem stepazope aasne
control group in which scopol am ne was adm ni stered al one and the

wat er - adiiminétieresd alone: pod tbeo\u@te\wnaals&fﬁat féa*fﬁé.gfgugtwa%rﬁa*@li@teﬁest * %

di t P<0. t h t to t t L d A
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gr oups %&e#%%n%ﬁ@a%amceﬁtrspmab gr QUR g@ﬁcm' @bRbe UBbALE gtﬂ%tt S

mul tiple conparison test icates P<0.01 with respect tot

scop@ anNFEP|aT POVVRFRLIQPE gimidisiéreds groupsophy | thet seoppidretie obntesich of
pepti des
group was calculated using Dunnett's multiple comparison test. ## indicates

P<0.01 with respect to the scopolamine contro! group.

Fig. 2 shows a prophylactic effect of each of peptides

15 Asn-lle-Pro-Pro-Leu-Thr-Gln-Thr-Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu
(NIPPLTQTPVVVPPFLQPE),
Asn-lie-Pro-Pro-Leu-Thr-Gin-Thy-Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-Glu-
Vai-Met (NIPPLTQTPVVVPPFLQPEVM),
lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Vai-Pro-Pro-Phe-Leu-GIn-Pro-Giu

20 (IPPLTQTPVVVPPFLQPE),
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro
(NIPPLTQTPVVVPPFLQP) against scopolamine-induced amnesia. Water
{control), scopolamine alone, or 50 nmol/kg weight of
NIPPLTQTPVVVPPFLQPE, 50 nmol/kg weight of

25 NIPPLTQTPVVVPPFLQPEVM, 50 nmol/kg weight of IPPLTQTPVVVPPFLQPE,
or 50 nmol/kg weight of NIPPLTQTPVVVPPFLQP together with scopolamine
was administered to mice, and their respective prophylactic effects against
amnesia were evaluated in accordance with a method described in Example 2.
The vertical axis in Fig. 2 shows the percentage of spontaneous alternation

30 behavior. In order to confirm whether or not amnesia was induced, a significant



15

Asn-| | e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-3 n-Pro-d u
( NI PPLTQTPVVWPPFLQPE) ,

Asn-11| e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-d@ n-Pro-d u
Val - Met ( NI PPLTQTPVWPPFLQPEVM) , o ,

| | e- Pr o-¥eyeneq-batveen ihenvatpr-gdiyanisigied \waninpt e 2peldhe SEoePRMPB- G u 20
(I PPLTQTP PEL S . .

o |1 o aneb st brihicny ReoRglaIng. Vs, GAmiNigleres FIene WAk ISR, pr o

(N PPLTQRRYVRAGLER)s agiist seopaldbie: | Pyend amesictoeltt % ihe

(contro ol am neal one, or 50nnol / kgwei ght o

NI PPLTOMMeMBRMitieare@nigphirsigvwrbgbt of A2SigdiffAnt QERfévREd-LERédn SHennol / kg
wei ght of | PPLTQTPVWPPFLQPE, or 50 nnol/kg wei ght of N PPLTQTPVWVPPFLQP
t ogeherpaptide-aoipddtarsdngronas aadningiscoepaining apngie! genp wasicalqubaipect i ve
prophyl actic _effects against ammesi re,eval uated in accordance with a
et hod diued ity wadis BopPatRgh Jest | eindiertes <Rty Wih ¢ RaRES e
per cent agg S%P&%%;‘g%ﬂ%i @J_Obgr nati on 30behavior. In order to confirm

n

whet her "‘of "nof "amMmesi a was~” i nduced, a significant difference between the
wat er - adm ni stered control group and the scopol am ne control group to which
scopol am ne was adm ni stered al one was cal cul ated using Student's t-test.**
i ndi cat es P<0.Fid. wix h shespecs t praphylawiter etigeti nobt evasdh coft rgdptiglesup. A
S| gn1i0f ! Cﬁsnr}-ng-igr]:)%r%?feeu—l;llﬁ}-@ ﬁ-r'}'htr-rllz’?’o-VaI-VaI-VaI-F’ro-Pro-F’he-Leu-GIn-Pro-GIu
(NIPPLTQTPVVVPPFLQPE) and
Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Val-Met
(PPLTQTPVVVPPFLQPE) against scopolamine-induced amnesia.  Water
{control), scopolamine alone, or 500 nmol/kg weight of

15 NIPPLTQTPVVVPPFLQPE or 500 nmol/kg of PPLTQTPVVVPPFLQPE together
with scopolamine was administered to mice, and their respective prophylactic
effects against amnesia were evaluated in accordance with a method described
in Example 3. The vertical axis in Fig. 3 shows the percentage of spontaneous
alternation behavior. In order to confirm whether or not amnesia was induced,

20 a significant difference between the water-administered control group and the
scopolamine control group to which scopolamine was administered alone was
calculated using Student's t-test. ™ indicates P<0.01 with respect to the
water-administered control group. A significant difference between the
peptide-administered groups and the scopolamine control group was calculated

25 using Dunnett's multiple comparison test. # indicates P<0.05 with respect to

the scopclamine control group.

Fig. 4 shows a memory strengthening effect of a peptide
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu
30 (NIPPLTQTPVVVPPFLQPE). Water (conirol) or 500 nmol/kg of



5 peptide-adm ni stered groups and the scopol am ne control group was

cal cul ated using Dunnett's nultiple conparison test. 114 indicates P<0.01
with respect to the scopol am ne control group. Fig. 3 shows a
prophyl actic effect of each of peptides

10Asn- 11| e- Pro-Pro-Leu- Thr-G n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe- Leu-3 n- Pro- G
lu (NI PRYPRIPONRAARPE). PRl was administered to mice, and their respective

Pro- Pro- Leu- Thr-d n- Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu- d n- Pro- @ u- Val - Met
( PPLTQT PhviBRF @R RY thegdni gy stffestso peirandvadudtad uice dceomesia. witkh tae method
(control), scopol am neal one, or 500nnol / kgwei ght of 15 NI PPL;}STPVWPPFLQDE or
500 nnolgasgrieed prExampledrPRheperter)cbfein R 1 AW e RICIEONMe ni st er ed

to mce, _and their.respecti r cli f i ns mesia._were
cval uat Salon ACCUEAETeHEa BB P i o iBhE R e AR Tt e
axi s gl n ﬁé&c?lﬁu%@ﬁ:@st] SRRFHERHAEE, A tSPRNBRRROWRpRARI BeOmtiBehavi or . In
order to confirmwhether or not amesia was 1 nduced, 20 a significant
di f f er engeichesvRah 06 hvathwaispectidnihaivedter-edmistared cgntralpgrang. t he scopol ani ne
control group to which scopol am ne was adm ni stered al one was cal cul at ed
using Student's t-test. ** indicates P<0.01 with respect to the
wat er - adm ni stered control group. A Si ificantﬁdi fer?nce bet we n t he

&6 fde

pept i de- adni ni'$¥ere gr BUPES an t hé'Se %?téﬁn: n& tr& grdbup A&
cal cul atqg. ﬁ%ﬁr‘ﬂﬁrd?‘dfﬂﬂ%llt-VérF%LMoQitDﬁefoé'ng%LﬂﬁﬁPdldlﬁst- # 1 ndicates P<0.05

wi th respect to the scopol am ne contro r Fig. 4 shows a
Menopy  STCEMRNNePPRYQEHE \esdainét stopeprinide-induced amnesia.  Water (control),
Asn-11e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@ n-Pro-G u
30 (NI PRCOQBRWNERIOIGRE). Yanerolkgoneigbt pf dRQTHDOVVRBF LK B together with
NI PPLTQTPVWWPPFLQPE was admi ni stered to mce, and their respectjve nenory
st r engt FEOPAGRINE 1AS2 F@S@Oﬁ%ﬁw'i%dg%éﬁﬁﬁﬁmwﬁ Rfﬁpévfﬁgma eef8scri bed
in Exanmpl e.4 ertjcal iS4 N, Fi e r ol i ratio.
A'si on AN A FPE R el s Biudel Tchartalr St 2° afied REiBed i, oo
5Wfl_s cal g Abieds UsTRE vaHide xisSint Fie® shdws ties Herednthhe op>spbRtaicoos time
ratio. *

15  alternation behavior. In order to confirm whether or not amnesia was induced,

a significant difference between the water-administered confrol group and the
scopolamine control group to which scopolamine was administered alone was
calculated using Student's t-test. ** indicates P<0.01 with respect to the
water-administered control group. A significant difference between the
20 TQTPVVVPPFLQPE-administered group and the scopolamine control group
was calculated using Student's t-test. # indicates P<0.05 with respect to the

scopolamine control group.

Figp 6 shows a prophylactic effect of each of peptides
25  Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu

(PLTQTPVVVPPFLQPE),
Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu
(LTQTPVVVPPFLQPE), Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu
(PVVVPPFLQPE), and Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu

30 (VVWPPFLQPE) against scopolamine-induced amnesia. Water (control),



i ndi cates P<0.05 with respect to the water-adm ni stered control group.

Fi g. 5showsapr ophyl acti cef f ect of apepti de

Thr-d n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe- Leu-d@ n-Pro-d u 10 ( TQTPVVVPPFLUE)
agai nst scopol am ne-i nduced ammesi a. Water (control), scopol am ne al one, or
50 nnol / kg wei ght of TQTPVVWPPFLQPE t oget her with scopol am ne was

adm ni stsepgslahne sieneand S imoldgpewdighte ofr PUNQTRANPRFI@PES BQMi nst
armesi a were eval uated in accordance with a nethod described in Exanpl e 5.

The ver nmadikgaxivesight Fiof. ETQAGWS/\RRFIGEPEent 8668 ofimahbpt amedgld 15f

al ternation behayi rder to confirm whet t ammesi a was

i nduced P %léﬁ‘-@f’%&nf—” dﬁg@ e PEWHEI hWelEEN© mv&gﬁﬁﬂ—%@% e8BeedViddnt r ol
group a .o

aani ni orepbARaT iR 8RR SRR, el Hd Ll PR B Bt o
P<0. 91 \ygtakhé% eaﬁﬁﬁéélat\ﬂeﬁé“%v%%d adrHdebidATcedwiBNh ! @ktiliPdBscbed @ni ficant
di fference between the 20 TQTPVVWPPFLQPE- adm ni stered group and the

scopol amxaenert. ro”ﬂhegweﬂmalmaxxscal?ﬁgl @tshowss theg pStastiéage sf sportaheods

i ndi cates P<0.05 with respect to the scopol am ne control group. Fig. 6
shows a aiedatipndeahiavialt f é’cpfdﬁr t@ar@ﬁf B M@Sb%@é not amnesia was induced,

(Zlif%%rlﬁ%éh&@@ggﬂ%rence bg ee khevawlatflaarr—é)dne{n?stered contrccjI group and Yhe

Leu- Thr V8| s &S idh eLWé RiRefddal
(LTQTP QBE?Z’E@E?C%n 8\&?@]\/61?@ F P?o F%ro e- Lgu%daqn P?o Gaone was
( PYWyPPRa(FfRtednddinl - Saldevids - Prest.Pr - Iﬂhtﬁeéiee Bk0-(Pr avifl uesfedt\VidVRiREL QPE)
agai nst scopol am ne-i nduced ammesi a. Water (control),
water-administered control group. A significant difference ‘between each of the
peptide-administered groups and the scopolamine control group was calculated
using Student's t-test. # indicates P<0.05 with respect to the scopolamine
control group, and T indicates P<0.1 with respect to the scopolamine control

15 group.

Description of Embodiments
A composition of the present invention includes, as an active ingredient,
a peptide
20 X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
(where X is absent or represents either ile or Asn-lie, and Y is absent or
represents Val-Met) or a peplide X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
(where X is absent or vrepresents any of Thr-GIn-Thr-Pro,
Pro-Leu-The-Gin-Thr-Pro, Leu-Thr-GIn-Thr-Pro, and Pro, and Y is absent or
25  represents Val-Met), particularly a peptide
Asn-lle-Pro-Pro-Leu-Thr-Gln-Thr-Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
a peptide
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-
Val-Met, a peptide
30 He-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, a

10



scopol am ne al one, or 500 nnol/kg wei ght of PLTQIPVVWWPPFLQPE, 500 nnol / kg
wei ght of LTQIPVWPPFLQPE, 500 nnol/ kg wei ght of PVWWPPFLQPE, or 500

nnol / kg wei ght of W A/ PPFLQPE t oget her with scopol am ne was adm ni stered to
m ce, and their respective prophylactic effects 5 agai nst amesi a were

eval uated in accordance_with a nmethod described in Exanple 6. The vertical
axis in F?f?Rj‘.deeg OnDRRsL e d Niérinakt: d’@“%@"@%‘gﬁ' Hedure-RhedenEiroR beiHavi or. In

G 11 or er EORU Rt The et VAR AT PR GBI 0 ¢1 88001 ami ne
control EiOUR,-TAr- M- Tihr-FTERRIA/EI NRI-PRS- 6P HY- B EGIEIH-Blo0B R, tshriééantie@ cul at ed

using Student's t-test. ** indicates P<0.01 wth respect to
wat er - admswil bt-Slred ho-nd-\Val-Vai-dap PrévPso-gncHLemGIndrbf@iuencea betpegtideeach of
t he pepti de-adm ni stered g:r’é)u s and the scopol am ne control group was

cal c@l ate-ValiYa)-\el-riedtros~ieLestGingPionditcat es F0. 05 witt h r efisdditlet o t he
scopol ani ol ar ,,and,t indicates P<0.1 with respect to,the
scopol a&%’3’%’%&'?&?"Iﬁ%%b?“@?é?ﬁ%@ﬁbn of Enbodi maﬁlhg _ _ pepﬂdfa
gggggis:jtex..@ﬂ?ogfmtﬂ&_ﬁﬁﬁ@%ﬁrhy.wsma|.%L\/@ﬁbmﬂ.@?@-%-e&u.@mmsuer&wed' ent,
20X- Pr o-(Rireré exi-id habddnn-dregreseMal eitfsdr Val orPRenRle)- flite-Y eg-dBganPrap- G u- Y
(where X is absent or represents either Ile or Asn-lle, and Y is absent or
repr eserfepraggniavet ) or aVpebltstde and th peptide

e
e oA\ YRRl Bl Bherh ey P st (i tEcics StisRpf g represents
Leu- Thr ‘aqr\ﬁafTﬂ%r:cEanTrg@-ﬁPo, BB ANl IS TRERHL LEE-TAr-EIRPAESSI Sny@pMet)
particularly a péptide

Asn-1 | e;e_\?{jcp- Rr oid-eubEBAt Gop- TRiprésentyal valalietYal pBiURER, Plies Ledepie- Pro-G u
, a peptide
Asn- | | e-Asel&Ryotko-lRhr-T @-0l T hrro-Wadi Vel Rad-Fro 2 Hir-be @HEIntRo-Gun- Pro- G u
Val - Met, a peptide _
30i | e- PriB€Pr o- Leu- Thr - @ n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu-R@Pider o- @ u, a
pepti-de s . i B Bral o TheCla The Dra\fal sl \al. Dre. Do Dhe. Breut i
Pr o-Br o ARUIFAT O G R TBEE VAN VAP- A VA Bl Bro TR ke AR e, a
pept i de \Hirm& n- Thr - Pro- Val - Val - Val - Rrg- Pr o- Phe- Leu- G n- Pro- Gdgptigepept i de
Pro-Leu- Thr-d n-Thr- Pro- Val - Val - Val - Pro- Pro- Phe-Leu-G@ n-Pro-Qd'u, a peptide
Leu- Thr -l@-RroFRre-Pea- NalGival hivEFe-Mab Vel dal Hire- Peu PGE A-do-GirePug-Glu pdapti de
peptide Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
the peptide Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
20 peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Vai-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the
peptide Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide  Pro-Val-Val-Vai-Pro-Pro-Phe-Leu-Gin-Pro-Glu, and the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, which are active ingredients, may be
a chemically-synthesized peptide or a peptide derived from a natural product.
25 For the chemical synthesis of these peptides, a commonly-used method, such
as a solid phase synthesis (t-Boc-chemistry or Fmoc-chemistry) and a liguid
phase synthesis, may be empioyed. For example, these peptides may be
synthesized using an automated peptide synthesizer, such as the peptide
synthesizer (PSSM-8) available from Shimadzu. A method for the peptide

30  synthesis, appropriate reaction conditions, and the like may be selected based

11



5Pro-Val - Val - Val - Pro- Pr o- Phe- Leu-Qd n- Pro- @ u, or apepti de

Val - Val - Val - Pr o- Pr o- Phe- Leu- 3 n- Pro- @ u. Thepepti de

X- Pro- Pro-Leu-Thr-d n-Thr- Pro- Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-Q u-Y
(where X is absent or represents either Ile or Asn-lle, and Y is absent or
represents Val-Met) and the peptide 10

X- Val - Valyr Ml cdthemhrdendegl- tb@Hm@aﬂkrPd\Me@Eé'oYa( YE8bA SXilled iﬂﬁﬁé@i’t &the
represents any of Thr-d n-Thr-Pro, Pro-Leu-Thr-d n-Thr-P

Leu- Thr -deserelitin - & the @nolsd?r 0, Aamethtd Jomlpseifyingra r@m’reisam-symalesilzeti) ,
parti cul arly t he pepti

Asn- | | e-iERd ﬁrléﬁLS@dNQ*th@V‘himeﬂﬁr'G-ttyﬁla“val val - Pr o- Pro- Phe- Leu-@ n-Pro-Q u

, h d . .
L SAcn- FFEt by e AS: 0%, Fhr 10§ n SPRPTERIOR A WRAD . VEIETRG. % o 1PRe.RERYYES n- pro- G

l'u- >2F{¢ir BrB8_ REPh-88-Thr-Pro-Val-Vaj-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
Il e- g oOLeru Thr -d n- Thr’:Prr% \?al & ? V?ao Igcr)o Igroetlgr?enLerS Glun Pr o- d u,

the pept(ihere X is absent or represents eather fle or Asn-lle, and Y is absent or
Pr o- Pro- Leu- Thr - G n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pr o- Qu, the
pept i de rERres@Nts Thr - Pr o- Wal-Mgt) - val - Pr o-®r o- Phe- Lethed n- Pr o- Gpeptitthe 20

ptldeP Th r-.Pro-Val.- Val - \al - Pro- Pr.o- Phe- Leu-d n- Proo- Q3 u,
he peptiyar 'Vgﬂva*hﬁ’mg’w FRP-U SOV AP RPN WBFE. $r§ ABREDT BLIHRRHS. G .
the pept V ro:- Pro~Phe.L. ptlde
Val - Val :%/rgle Pro%l r %‘ro%éﬁﬁ G@%*‘ qh aﬁépgﬁlﬁvhé% Engl eﬁ’ts
be agchesAgalt y1§yrab@@at zed peprésintor \aam@@ﬂ)l deadriuiaRd fciﬁé)m;ﬂapiﬂdbura|
product. 25 For the chem cal synthesis of these peptides, a conmonly-used
met hod, mﬁeéérod:’rsdlaLdTblh@é@Twrhééaiéla(-ﬁlaBﬁ'ceﬁﬁerﬁm—tyu@!nFF?meGiuhem stry)

and a quuid phase synthesis, may be enpl oyed. For exanple, these peptides
may be d9PRthesized using an aut omated peptide synthesizer, sud¢Pidetnhe

Pert ! e AHLYAOEET (IR B YR AU VAL B e (RSOl 1

sel ect ed/laged on the conmon generalthgechni cal knova edge of adpgHson
skilled in the art at the discretion of the person. A nmethod for purifying
a chem did-Pye-#yod eesi imddnpEiptPade Vabk Val-'gal - bvel PrdcRbes eueGtrse-Gln, tthe art. As
used in the specification, when referrl\(ﬁg to the p

1.

5X- Pr o- FReRtdeUP PP ad- 8- TRF-Pho- i rovdal- Xl \abRso irg- F%%L@@ﬁ@%ma%ta u-Y
the peptide Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the

peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide  Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
20 peptide Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, or the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
"X-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
(where X is absent or represents either lle or Asn-lle, and Y is absent or
represents Val-Met} or X-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-Y (where X
25 is absent or represents any of Thr-Gin-Thr-Pro, Pro-Leu-Thr-GIn-Thr-Pro,
Leu-Thr-Gin-Thr-Pro, and Pro, and Y is absent or represents Val-Met),
particularly
Asn-lie-Pro-Pro-Leu-Thr-GlIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-L eu-Gln-Pro-Glu-
30 Vai-Met,
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(Wnere X is absent or represents either Ile or Asn-l1le, and Y is absent or
represent sval - Met) Ot hepepti de X-Val -Val -Val - Pro- Pro-Phe-Leu-A@ n-Pro-3 u-Y
(where X is absent or represents any of Thr-G n-Thr-Pro,

Pro-Leu-Thr-d n-Thr-Pro, Leu-Thr-d@ n-Thr-Pro, and Pro, 10 and Y is absent
or represents Val-Met), particularly the peptide

As?hl I e- EPe: chE’JP?olL@drTrﬁl{G@ -PhrlProRaf\MalaMado-Med-PRe0-&-Gifieol@y; G n-Pro-G u
: e pepti

Asn-1 1 e- Hi}roePRr-beua‘mfimn-mrrpthaIWzai-WJfPr‘dd?roVEhe-Rreu—GmeRhéSJlll,eu- An-Pro-Au
Val -Met, the p g ide 15

|l e- Pro- WTOGL"ET FRFo-EphVahYalfP e-Ree-PigrLagaBiePso 18- Phe- Leu- G n- Pro- @ u,

h

bro. B?f;tmw TheyGln-Hi-REpeYalYalyal-Ria PBr R s SRR G - Pro- G u. t he
d | P d

Do Bie s TR Rre-udt e - Fo-Rib e e G-l Po- & e "

the peptPﬁﬁV&E\ﬂaiNﬁf -PorProbiPhéd @uMB|r-Fead-c¥al - Pr o- Pro- Phe- Leu- G n- Prer- G u,
t he 20pepti dePro- Val - Val - Val - Pr o- Pr o- Phe Leu-GA n-Pro-Qd u, ort hepepti de

Val - Val -Valt Va\@l Pro-FehdRheeLe@ GInFre-Giuw and "the peptide
"X-Pro-Pr - Thr - Pr Pro ro Phe- L ro-@u-Y
(where XX 10Psr Seht- C?Pr‘rel 5@5&9@% \}/aﬁé{aY?’lr% F;JP A@%&?P@’n%@%n{ g absent or
represe I t \Y al r Pr.o- Y.(where X
25!05 abs eY%r ?ﬁé %a%%%ngé ‘?a‘énpr\é@% ﬁe't@é'ﬁ}gh?{ E@‘?\ Eh%r o%w t%Cérhrtl-qrﬁlr-Pr o,
Leu- 1'5hr ,@ PeddHtis Pro and \}%ﬂﬁMe@nd Y is agsent or repsesents V%e;M@Fe),

parti cul arI y
Asn- | | e-RAGRlab-ViaerdRreo-Ghe-Tdu-Fnd2ridaGhvVd [ (wWhiale Rris-dbrsenPloe répiesehts- Pro-d u

Asn- 1 | e-@mpobT BBl TrPre Rrotkeu-Shs-Qlar T rovkeuais:-@rol PhRr. &ndd i pro- @ u

Lo pr ol A - TR RBSEP ey IERUEPEVE) - VA BEISHIRY o ey RERISEG

o o A e Vel e TRy don P S
Pr o-1seu-fRar - A n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu- @ n- Pr o- d peptide
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-

Val-Met, the - peptide
lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the

peptide Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,

20 the peptide Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the
peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the

peptide  Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,  the
peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Giu, or the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu"  include salts thereof unless

25 otherwise clearly indicated or otherwise obvious within the context that they
should be excluded. Examples of such salis include salts, such as sodium salts,
potassium salts, and hydrochloride salts, which may exist under physiological
conditions. Meanwhile, the composition of the present invention may include

other peptide and a free amino acid or a salt thereof, in addition to the peptide
30 X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y

13



5Leu- Thr -G n-Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pro-d u, or

Pro- Val - val - Val - Pr o- Pr o- Phe- Leu-d n-Pro-Qd u, or

Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pro- 3 u"and"t hepepti de

X- Pro-Pro-Leu-Thr-G n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-3 u-Y
(where X is absent or represents either Ile or Asn-lle, and Y is absent or
113 repr | 5 r t i . i

XVl SVATTOR e BeTha. (e LR lowr ARnile 209, Yz Gheent o

repr eserrtépr@'emg)f Thr - A naFMetPro, Pro- Leu- Thr-d nifehr- Pro,  peptide
Leu-Thr-A@n-Thr-Pro, and Pro, and Y is absent or represents Val-Mt),

parti cul>&May-Vah¥abRBit-PaePhe-Leu-Gin-Pro-Glu-Y (where X is absent or represents

Te b B St EITRL AR, B e LR din iRmr s e TR B ey At 0 G
psn-L] e Bro- 9 01 eu Tty o Tofr Bdh¥alvalahedfa! pRHRuRSA Phes Lepefop- Pro- @ o

{ Ihe- Pr Oii_f’%rgilé—@#oT%=i§édﬁTﬁhGi@ﬂ“@nr-‘ﬁ‘&b:\)ﬂéaJVaVafai-Pﬁ"@-ﬂ?dsQ?HﬂlEexh@n@r@-—@&@- G u,
e peptide

Pr o- Pr o-theu- Thr - @ n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pisp@tda, 20
the peptide Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-G n-Pro-3 u, the
pept | de ASTUEEOTP e PG VAP- VA Vol YL P Fsp b ow Gl - Bl G .
t he pept,i u- Thr-G n-Thr - Pro- Val - - Val - Pro- Pr o- Phe- Leu- G n- Prio- G u,
t he peptY‘:‘ﬂg\A%fo- Val - Val - Val - Pr o- Pro- gﬁ -Leu-G n-Pro-Qu, or the p[&'ggt i de
Val -¢gal -né%l:rﬁw?ﬂreg:ﬁﬂe@inevhrqvfb-%pvéi-vaa-%ﬁvmﬁn@g.@@e@@%@@u,urthéss 25
otherwise clearly indicated or otherw se obvious within the context that

t hey shqudlideePexetasdechT heGinglhesPof Valdédl -\ Rre-ProcP el esebinsPresGoh  as
sodi um salts, potassiumsalt and hydrochl oride salts, which may exi st

S
under pHisi ob@Rfideal TOBRHN1INGTRYO-YWaladkival-EroFre-RsrbesiGindirao®!u, hethgr esent
i nvention incl ude., ot her ti r 1 No _acl r a,salt
t her eof 1pqgr}%éd%fq-l_glﬁﬁthg(gHéTfﬁ’gffﬂ-g%-%g/aqﬁm?ﬁro%em(l)_eu»éﬁjq-lgro-%lu,atlhe
X- Pro- Pros - Thrs G- &AL TR B Akt Val_vNab-PPa5. -iPhe e G, Pr u-Y
(where >59QT idéti%‘g)bs(I’ar‘r?tuq(-)i?r rég{)‘rr@;gﬁ%/?agytgt]g%{ﬁﬁd:pg? BR% n%%gwgﬁg@“i sotgﬁgsent or
r eprigsenigptidal - Meto-vairvValhegieptPidePhe-Leu-Gin-Pro-Glu, or the peptide
X-Val - Val - Val - Pro- Pro-Phe-Leu-@ n-Pro-A u-Y (where X is absent or
r epr esenval-\@hVabProtirod re-raw-Gind,ropedd, [whiclTHs e rachide -ipgigdient of the

Leu- Thr-d n-Thr - P:ing and Pro, 5 nd Y I'ns rglgagrqttoo{her %%gesneenx s Val - Met),

part i cul‘é{m‘@/o?'?‘n%” l’;ed@resen’t invention. invention,
Ast“;][a' g-etgggédgt@r L et NEinGdleliar -RulsVaha W pide! adtafo M o ent gendt4- Pro- A u

Asn- | | e-Biss ReRpkhewn tBrhédam ERe-t, 0- Val - Val - Val - Pr o- Pr o- Phe- Leu-d@ n-Pro-Q u
Val - Met, the peptide 10

| | e-2Pr 0- Pr o- Lelhel hffed in-ifprono -bvain- 'vakctiormiof Hre cempobtienLafitha prefe- d u,
t he peptide . .
Pr o- Pr 0-D¥8OHMHY-- G n- Thr - Pro- VAT - Val - Val - Pr o- P Phe- Leu- G n- PrREREAE, t he

pept | do Tergored Tt s N VAR PP b e e S G pr 0
E E: pept jyerbexd- iEhab&drt- dhfetelaNR! ifRér Y8l oPanBie- Bhe-kay-denra- G u,
represents Val-Met) or the peptide
25 X~VaI-VaI-VaI-Pro»F’ro—Phe—Leu-Gin-F’ro-Glu~Y (where X is absent or represents
any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-GIn-Thr-Pro, Leu-Thr-Gin-Thr-Pro, and Pro,
and Y is absent or represenis Val-Met), particularly the peptide
Asn-lie-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Gluy,
the peptide

30  Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-

14



15 peptide Pro-Val -Val - Val - Pro- Pro- Phe-Leu-G@ n-Pro-d u, or the peptide

Val - Val - val - Pr o- Pro- Phe-Leu-d@ n-Pro-Ad u, which is the active ingredient of
the conposition of the present invention. In relation to the present

i nvention, three-letter codes, single-letter codes, and peptide notation
follow the general rules well known to those in the art. 20The effect in

I mprovi ngaidMet, n functi on of the conpdseti on of the present peptide

i nventi on, ort hepepti de

X- Pr o- Prite-PeasPror-ear Thriin- BrioPxaxakial- Vel Enor BropPoe it BlurPep-@ler dhet u- v
(wher e ﬁ%o?@%?ﬁr%g%oqg?&-ﬁﬁ\réﬁiggﬁn% er'otZQéEIEVa.ll\?al$ro'—65rrclalr-l>l|1ee~’l_eﬁgglnYP}osiG?utzsent or

represe

X-VaI-V-V--P-____-__,,_Wr@___i__or

repr eseﬁ[ g 2#%}5@% Tﬁgf g?ﬁﬁﬁrgr%iwéﬁﬁgﬁ e - ‘ﬁ!“%r@-lgﬁg@e@u’ the

Leu- Bhr -gdpiid&hPrdPL eu- TR | R Thr-Rradv -V -\&h s 8t Pror Plieeas@int Brovalu, Mak) |
particularly the peptide

Asn- | | e-frpdider o-Lieet MhSHET he-Pre-Vel-yahdal-Reg-PyadPherlePadn-Piie-Glgu- dha- Pro- G u
, thepeptide .

30Asn- | | RERBIAS- erétq;}gﬁJ:WrVEﬂ;PﬁQﬂP: PrerLoxrCipaP oz Y pr Rpr dhehe-RERATYE n- Pro- G
e pro A QA APRRE e gk o Gineeie- G ey B SoBRITRRuTg. & IR a .

the pepti@d on an evaluation system for therapeutic drugs against Alzheimer's

Pro- Pro- Leu- Thr-d n- Thr - Pro- Val - Val - Val - Pr o- Pro- Phe- Leu-d n-Pro-Qd u, the
pepticde dibeasd, thdmystaro-Ugkig ¥al-sMapedmeder wsPhior lexan@le- Pepeddicailyt e 5
pepti de Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro- Phe- Leu-d n-Pro-Q u,

t he peptMEECATEUC MerartpantAgomish-sysh aggcopglarpng. pay-Ihdseeara@ i pr 8- a u,

\0e PP 5 4l Valso 0o BRI Bl ity STrbSRERt1 %
based onpanae¥Rv@MAResxal B fRentherapenkich iHEUGS 88RicaR! bNcalsnger ' s
brain dysfunction, by itself, or the composition of the present invention, or

15 X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
(where X is absent or represents either lle or Asn-lle, and Y is absent or
represents Val-Met) or X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y (where X
is absent or represents any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-Gin-Thr-Pro,
Leu-Thr-GIn-Thr-Pro, and Pro, and Y is absent or represents Val-Met),

20  particularly
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-
Val-Met,
fie-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Vai-Pro-Pro-Phe-Leu-Gin-Pro-Glu,

25  Pro-Pro-Leu-Thr-GiIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-Glu,
Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-Glu, |
Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, or

30 Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu together with such a drug; or, the rat

15



10 di sease, the systemusing a Y-shaped naze test, for exanple.
Specifically, a nuscarinic receptor antagoni st, such as scopol am ne, may be
used on a rat or a nouse so as to cause a hypofunction of the cholinergic
neurons. Then, either the rat or the nouse may be given a drug, which

i nduces ammesi a by causing brain dysfunction, by itself, or the conposition

of the pfapenholistyeRdy P& gRenlrior to the administration of such a drug, the
X-Pro-Pro-Leu-Thr-d n- Thr-Pro Val - Val - Val - Pr o- Pr o- Phe- Leu-d@ n-Pro-d u-Y

(where Konmoaimsent or radpresentiBeei t her présendr Asn- imeentighd v i s @bsent or
ts Val X- Val - Va| P P Gu-Y (wh X

.rEpéﬁiS%némﬁmewa?é@maw%‘r RO ik Vet VAP o PR G LGN RHY . The - Pro,

Iégga;l'[l Ir &W &4 9{ " Psedl'd Prre%resaéﬁ% LithSr 3RS BPT AGH-IECRINES 9IS alabntVBE ) »

Asn- L1 e+ Bt Qe PR LaumEhr 6rKIval Val R pYeIPryF ve/abu R51A- oG RAE- (wher&ha- Pro- G u

Asn-1 | ei€r Sodyne- bieUephaseBin- Aty -dFr ThxAEIR-Tair-Rral - Prook@u-d-hPidntie-REon- Pro- G u
Val - Met

|| e- Pr o-LRueThreGInFRne-Brar- BRE- Bire. Vand V4| isyabssng. pF oraphesqnds- ¥ehMeto- a u,
25Pr o- Pr o- LeLlﬁﬁE]r-Gn Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pro- Q3 u,

Thr - G n-PARY Val - Val - Val - Pr o- Pr o- Phe- Leu-d n- Pro-Qd u,

or 0 Leu- A&t Fb LT HALI T ERb\RY- 9T PF@PW‘:‘@-%LP@H-@Y@-.GIU

Leu- Thr - - Pr o- Pr o- Phe- Leu-d n-Pro-Q@d

Pr o-Wal -AGH-ialeho Prre- et Rheii-gur-Bro-\Bt-vald/al-Bro-Pro-Phe-Leu- G!n Pro-Glu-
30Val - Vval - vVal - Pro- Pro- Phe-Leu-A@ n-Pro-G u together with such a drug; or,

the rat VawMethe nouse may be given, prior to the administration of such a
e e o o o8 06 Phe bGP B o v
S PR b B P Bl bogaduy |, e, o
X i's_abspiGpl Tﬁrepfcﬁ%m/é;-%ypr@tpmnPh@lLreuT@rn-Pmead?ro Leu- Thr- G n- Thr-Pro,
Leu-Thr-A@ n-Thr-Pro, and Pro, and Y is absent or represents Val - Met),

15 Pro-Leu-Thr-Gin- Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Gly,
Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, or
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Giu.  Then, the rat or the mouse may be
subjected to a test using a Y-shaped maze so that the prophylactic actions

20 against amnesia of the composition of the present invention may be confirmed
by using the percentage of spontaneous alternation behavior to different arms
and the total number of entries into the maze as indicators.

In the tests, the negative control may be, for example, an animal
receiving only water. In an experiment to confirm the prophylactic action

25 against drug-induced amnesia of
X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y
(where X is absent or represents either lle or Asn-lle, and Y is absent or
represents Val-Met) or X-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-Y (where X
is absent or represents any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-Gin-Thr-Pro,

30 Leu-Thr-Gin-Thr-Pro, and Pro, and Y is absent or represents Val-Met),

16



particularly

Asn-| | e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-3 n-Pro-d u
, 10 Vat-Met, 15

|| e- Pro-Pro-Leu-Thr-G n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-d n-Pro-d u,

Pr o- Pro- Leu- Thr-d n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- Pro-d u,

Thr - G n-ghicdtagy Val - Val - Val - Pro- Pro- Phe- Leu- G n- Pro-Q u,

15Pr o- Leu Thr-G n- Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu-d n- Pro- G u,

Leu- Thr -A3mHtdirero-1\al- TMaGJNﬁIhr—FP}m—\Fai%PHeLEw%{PWMeLGGJn Pro-Gly,

Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu-Qd

Val - Val A;ssn P50 ire-lmibT DeGIra Thr Hir- \@!ﬁ/al ’r’ﬁ(;ﬁroﬁﬁ@-ﬁ%l-@w -GIrPrRdEse may be

subj ect a test using a Y-shaped maze so that the prophylactic actions
20 again %ESI a of the conposition of the present invention may be

conf isr My, byo B-0uITHE- GRL TIRIPROSARUAPPAIR0BRUSNBLIRLOH. PRAIghaVi o to

U
different arns an%the total nunber of entries Into the naze as indicators.

In the trglBro-L&e TheGihiTe-RoRvHloVal - Pbe—PrbdiPh@-Kaomm PanGani nal recei ving
only water. In an exgerl ment to confirmthe propra/l actic action
25agai nsthirGly-Thdbsedakvalsyaid?Pro-Pro-Phe-Leu-Gin-Pr

0P el T O T R YL o PPt G o
oo o Xl A pYBl ERAE g ko o v (anere X
10  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, or
Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, an animal receiving only a drug,
which induces amnesia by causing brain dysfunction, such as scopolamine, may
be included to be used as a control.
The effect in improving brain function of the composition of the present
15  invention, or the : peptide
X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-Y
(where X is absent or represents either lie or Asn-lle, and Y is absent or
represents Val-Met} or the peptide
X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y (where X is absent or represents
20  any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-Gin-Thr-Pro, Leu-Thr-Gin-Thr-Pro, and Pro,
and Y is absent or represents Val-Met), particuladly the peptide

Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,

the peptide
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-
25 Val-Met, the peptide

lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Giu, the
peptide Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
the peptide Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the
30 peptide Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,  the

17



30Leu-Thr-A@ n-Thr-Pro, and Pro, and Y is absent or represents Val - Met),
particul arly
Asn-1| 1 e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro-Phe-Leu-@ n-Pro-G u

Asn- | | e- Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-d@ n-Pro-d u
Val - Met peptide Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, or the peptide
Thr Pr o- Pr o- Phe- Leu- Pr o-d u,

Pr Lepf o o BTt Dot R Gl DT GTBHESEoRY. & ROFI
EP{) Leu- %}59@%8”@? %ﬁlgg %all%f 5[ g r@'.;l?segl?gr %?éf’ngn Sréa%cgcléli\‘.s ezth&r the rat

Leu- Thr - & ﬂTeTh{du@é%yél'bé@lve\/ﬁkhéa'&ﬁrdﬁro@rtl'heoﬂ—% ekt Aané@dition, or the
10Pr o- Val - val - val - Pr o- Pro-Phe- Leu-d n-Pro-d

Val - gal - paptider o- Pr o- Phe-Leu-d n-Pro-3 u, an an| rral receiving only a drug,
whi ch i nduces ammesi a by causi ng{éatiral n d sfuncti on, such as scogol an ne,

may be ifdiadde-ke-bher-Gied hedra- EraftheckeyGIndpodeithg br ai n

function conposi.tion of th resent 15|nv tlon rt.hepeptide

- Pro- prigiesh iR RSP0 g ook s\/ﬁath%ﬂ AP on @ o, 18 Fanb

(where )q.' ENt or I epyfs s ei t her cBrle or Asn e, and Y sent or
representel Val - Met) ort hepepti e X— Val - Val - Val - Pr o- Pr}J(\)é Phe- Leu- 5%)1%90 Gu-Y
(wher e XXivglaks&al-Par-PrePhesiesl-SidPrarGiudf (Wherd3Xnis BHvselit or represents
Pro-Leu-Thr-A@ n-Thr-Pro, Leu-Thr-A@n-Thr-Pro, and Pro, and Y is absent or
r epridsenary vl ety ThibBra.iRyetlseu-y htkangéptirdel.eu-Thr-Gin-Thr-Pro, and Pro,

Ao |1 & Bro- Ry o1k e T G T B gnye! vafabhad(™! pEHIARES) Pise okl Pro- v
:A‘S”'l | &- RE Q1B Skl T THH-E1 i 5 8- VA vaY a1 ¥2b b i e bEmbsty- & r- Pro- G u
the ' peptide
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-

15 Val-Met, the peptide

ile-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
the peptide Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
20 peptide Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, or the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu.  Then, the rat or the mouse is
subjected to a test using an experimental box. In the test, a training trial is
performed in which the rat or the mouse is allowed {o recognize two objects.
25  Then, after a lapse of time {o clear the memory, one object of the two objects is
replaced with a novel one. In this situation, if the rat or the mouse remembers
the object that has been replaced, the memory strengthening action of the
composition of the present invention may be confirmed by using an increase in
exploration time spent on the novel object as an indicator. In the tests, for

30 example, an animal receiving only water may be included to be used as the

18



25 Val - Met, the peptide

Il e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro-Phe-Leu-d n-Pro-Qd u,

t he peptide

Pro- Pro- Leu- Thr-d n- Thr- Pro- Val - Val - Val - Pr o- Pro- Phe- Leu-d n-Pro-Qd u, the
pepti de Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@ n-Pro-3 u, the

pepti de r@{gﬁhg@'ﬁh@fﬁ n- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu-Qd n- Pro-Qd u,

t he 30pepti de Leu-Thr-d n-Thr-Pro-Val - Val - Val - Pr o- Pr o- Phe- Leu- d n- Pro- G u,
the pepti dePridhevatorvaisitical -&Fr dheor prepiret Lisverdion Pndudes, g apejntivee

Val - Val - Val - Pro- Pro- Phe-Leu-A@ n-Pro-G u may be confirnmed by a novel object
recogni tiN@RA¥Yt using a rat or a noud®® for exanple. Specifi QAAUFe ejt her

e e SGprb g R Pl B AR Brd S VAR VERPREPbIFAHE-Lu IR AGSERAY | nventTon.

or the

X- Pr @- Prqune@d- XX hi - Shdtnt g Pémeyéﬁtsvéilthéfa}z? Pdroﬂlgthé?md—eﬂ'iQ Abdn®-dd u-Y

(where i's absent or represents either e or Asn- and Y is absent or

repr esenepréddntdet ) or t Naldégt)i de or the peptide
X-Val - Val - Val - Pro- Pro-Phe-Leu-G n-Pro-@ u-Y (where X is absent or
r epr esentdal-Val-¥alPur-ProrPher kreurfinBire;Glpr b (wearerkris @bsenh pr ppryesents

o iAo ThClerp Rt Pro:L AN iR ARG, LEL-THRRSR S Sro!Bha b
por |1 o-Fip & 01k e Gob- TnBasindl vafahelf) pEFRafisy P L s P o= u

, the peptide

Asn-pl e-A%e4ilBrirolRid- Téu-T 6 -G THThy FFro-Valt aldlat-Vab o P H-De RREINLR- Gl - Pro- G u
- 15 Vval - Met, the peptide _

| | e- Pro-tReo- Leu- Thr- @ n- Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu- G ¥eftigs- 4 u,

t he peptj de

Pr o- Pr o-ARIgIRrOR -kt TBr-GINAN e-\al VabNgl-Bre-Asnheshews GIngPie- @, ¢ he
pepti de \g][m%‘[ n- Thr - Pro- Val - Val - Val - Pﬁ‘g- Pr o- Phe- Leu-d n-Pro-d {dae

pepti de Pro-Leéu-Thr-d n-Thr-Pro-Val - \}a - Val - Pro- Pro- Phe-Leu-3@'n-Pro- Q3 u,

t he 20pepi-pae FreU-eliThiGhiw Thi-PRS-OaMah-Vall PMabrfPae - Bhe-PkeGIE nhir o- G u,
t he peptide Pro-Val-Val -Val - Pro-Pro-Phe-Leu-A@n-Pro-3 u, or the peptide
Val -¥al -pégitider BroPPo-Phe-Tihesl G ThrAr o~ @hldValtVed P rotre-iae-Leu-GhrePrioGde i s

Cri Al i ahger PORHERI TARITCIAE. VAl T A TREonasene s s Bugte- B cbbgni ze
two obj e;%psdde Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the
peptide  Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,  the
peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, or the peptide
20 Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu. Oral administration or oral ingestion
thereof allows achievement of the desired effects described above. The period
of administration or ingestion of the composition of the present invention may be
variously adjusted upon consideration of the age of a target of the administration
or ingestion, such as a human or non-human animal, and the health conditions
25 and the like of the target. Examples of the non-human animal include
non-human higher vertebrate animals, particularly non-human mammais,
including pet animals, such as dogs and cats, and domestic animals, such as
cattle, horses, pigs, and sheep; however, the non-human animal is not limited
thereto. A single administration of the composition of the present invention is

30 enough to demonstrate its effects, however, a continuous effect may be
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25 Then, after a lapse of tinme to clear the nenory, one object of the two

- objects is replaced with a novel one. In this situation, if the rat or the

nouse remnenbers the object that has been replaced, the nenory strengthening
action of the conposition of the present invention nmay be confirmed by
using an increase in exploration tine spent on the novel object as an

i ndi cat aypebfed Ny t@stiBuchiOringBstxdnplnich a8 antambr B6R) \d NNl Yheat er nmay
be |ncluded to be used as the negative control. The conposition of
t he presmmipdsitiencf the presénidegentas wheaastsedead mgdmm't@may b hegbinde
X-Pro-Pro-Leu-Thr-Q n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u-Y

5( wher e of dregs el %cﬁmmwaé@@m Fogiexample. taedermaiay be a tahigtya P, 8bsent or

Vel - vald gl 1 SbratedE b Hiencanaule @ paigrs aoraigsdovt o
repr ?fserthé Iﬁ'%Bi;r Whé?hﬁro@u@ea- oy rﬁé@imr@ thd-B8mpBEitichIbT the pREnt invention

Leu- an-T and Pro, and is absent or represents Val - Met)

parti culrasyybé hﬁrqmmaddm a unit dose required for commoniy-approved drug

10Asn-| | e- Pro- Pro-Leu-Thr-d n-Thr- Pro- Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-G
| u, the gsbpinisition by, for example, including a pharmaceutically approved material,

O;n :\/Lf sqcﬁeaprgﬁléﬁﬁ%r-r% eg;(cpplgnr- Pfrt%rvgn an ?sep\{tc apét(a)bili:?rzgr Féhbmlc'iS}J aG N Pro-Gu

Il e-Pro- rﬁ{)?mg?u 3 Wlirrel 8- thitieREP- YAe¥at - Y reBER=1E; BRE- 4% YinfoRidBhe- G U,

the 15

Pr o-1igr o- é@gra'hg}y@gha'éued?r o- Val - val -Vval - Pro- Pro- Phe- Leu-@ n-Pro-Q u, the
peptide Thr-G n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-Gn-Pro-Gu, t he
pepti de Pro- LeiheTtom@sitiahpf theoprgabnhavenidn may-#sobPhisellas anatenal- G u

t he peptide Ley-Thr-d n-Thr-Pro-Val - Val - Val r o- Pro- Phe-Leu-d n-Pro

the peptf pa@aﬁ%a'\ijér %dj AN PERRIRGS: ¥ B EB%' &f RNPPa- ‘Jéea PrtePi@”ﬁB[éf‘pu de 20
Val - Val | -P e u nistra n

i ngesti Jﬁ%t he“rfée%ggég F’gwsLoa(ielchlcﬂé'\@/erreF9r Ht thé q gg?ﬁled é%fe%% dgfeé);a %ed

above. Tgrga¥ o0k i hRGRThel T aVAVaPVai-PEe s b Iheof et @IngaopeRiYi on of the
present invention may be variously adjusted upon consideration of the age

of ast ar(geterefX tihealashritnors te@esentsosithergést drodsndle; harad “a s uatesenbror

non- human animal, and the health conditions 25 and the |ike of the target.

Exanpl es"68fe3&¥s non- hunman@i®ial i ncl ude®non- hunan g gher ver tR8PIEe

dogs. andSA Yo ShTPIEREE e IR SR Lo unY NEhEE KPRl Pdpgfel o°
sheep; Wt‘!ﬁfhr-—@hﬁ?‘ﬁppw%&éﬁ?ﬁﬁblhﬁ'kﬂ@m' L@ﬂ,llr%@dlﬁﬁlrkﬁ*tlmro Angimel e
admini stration of the composition of the present invention is 30enough to

denonst raie iMs ief faskest howernpresentsorivalivet)s ebftentarhpy (e peptide
20  Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,

the peptide
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-
Val-Met, the peptide

lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, the
25 peptide Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
the peptide Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GiIn-Pro-Glu, the
peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide  Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, or the peptide
30 Val-Val-Vai-Pro-Pro-Phe-Leu-GIn-Pro-Glu, which is the active ingredient of the

20



expected by continuous ingestion, which is once or nore a day. The
conposition of the present invention when used as nedicine may be in the
formof drugs for oral administration. For exanple, the formmy be a
tablet, a pill, a hard capsule, a soft capsule, a mcrocapsule, a powder, a
granule, a liquid, or 5 the like. Wen produced as nedicine, the

conposi taommpaditidrhef {heasrenént invemtdromamape wenpidededt adundticnalifbad, dosh
required for commonl y-approved drug, adm njstration by, for exanple,

i ncl udi g afonthionspetiied diseith aissr B&Lf&l‘ igegiEctive In MRRViRg BralhiuncEen. an
excipient, a filler, a nt.i sept.ic, a bhilizer inder . difier,
S bufter. ot madhss 37 AGuRERISS ordpGt R bf Hle rlitrd Bl RrbR
10accorqh%gly as needed. The conposition of the presenqﬁﬂﬂggntion
may al so be used as a material for material for food and beverage or a

mat esi al X Fes-Fasilal-Thedth-ThePrexaiyab Val-Peo-Pooifts-LéwiGlofProlelupr esent

i nvention, or the peptide ,

X- Pr o- Pr{piece-XHe - @ysenther- Feryesents\eithayalle o Aspdlephand ol 14 ahsenb-ad u- Y
15(where X is absent or Rﬁ@h&? nts either Ile or Aﬁp-lle, and Y L% absent
or reprd8BMREMNA| - Met) O tgepti de ©f € peptide

X-Val - Vi : - - '

repr esent VAR aF VR EPPE bR b SN P Y Ly e B8P Rébreents
Leu- Thr -£ayof T -BIPThaPeb, 8. LANThIX Gl 5 TabFe o] Lau-TheiBIs sk BroVahd Veb) |
particularly the peptide 20

Asn-10l e-dtrch- Bf 044 ewabBent Gan- Tiapresanty/al Valdiletyal pRricularty: Pilee Laeptida- Pro- G u
, the peptide

Asn- 1 | e-/%rbﬂmPJOL%r@:wJ o e e- Wk ValMal-Gsp-Fsp s be i@ ntRg-@un- pro- @ u
VaI-Ma\t,t the peptide epfide

Il e-Pro- B?o- Leu- Thr-d n-Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe- Leu- Glpn-plgr 0- 3 u,

the 25 pegi-li€8ro-Pro-Leu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-
Pr o- Pro-Leu-Thr-d n- Thr - Pro- Val - Val - Val - Pr o- Pr o- Phe-Leu-@ n-Pro-d u, the

pepti de Vdirivi&, n- Thr - Pr o- Val - Val - Val - Bhe- Pr o- Phe- Leu- G n- Pr o- Gpgptidke
peptide Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pr o- Pro- Phe- Leu- 3 n- Pro- G u,
t he 1ept iatBro-Eioteu-TmGirm i bipPea-Val-VelayahBio-PrsPhed-ashein-Eie-GH- #h6- G u,
t he peptide Prg-Val - Val -Val = Prg- Pto- - - & n- = Ok 1R peptide
e oD B BBl VPl e o e S G B
of the &aMPAShEdLN TRF-GIASH - VNBINF 8 IProlBYe-PBUSDIRSPREGRY athe
functi on@? f@o%t, such as a foo or specified health use, which is
ef f ecti vigeptitlel Pro-DeUThriBlai ThriRmeValovial-Val-Pro-ProkRh el se-@h-BrbvGhi, stheat i on or
i ngestion of the present conposition, or thepeptide
peptide  Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,  the
20 peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, or the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu in order to obtain desired effects is
preferably 0.1 ug/kg weight to 1 mg/kg weight per administration or ingestion in
general, in terms of the amount of the peptide
X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-Y
25 (where X is absent or represenis either lie or Asn-lle, and Y is absent or
represenis Val-Met) or the peptide
X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y (where X is absent or represents
any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-GIn-Thr-Pro, Leu-Thr-Gin-Thr-Pro, and Pro,
and Y is absent or represents Val-Met), particularly the peptide

30  Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Vai-Val-Pro-Pro-FPhe-Leu-Gin-Pro-Glu,
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5 X-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val - Val -Val - Pro-Pro-Phe-Leu-G@n-Pro-d u-Y
(where X is absent or represents either Ile or Asn-Ile, and Y is absent or
represents Val -Met) or the peptide

X-Val - Val - Val - Pro- Pro- Phe-Leu-A@ n-Pro-@ u-Y (where X is absent or
represents any of Thr-G n-Thr-Pro, Pro-Leu-Thr-d n-Thr-Pro,

Leu-Thry@d n-Thr-Pro, and Pro, 10 and Y is absent or r epr esent seplale Met ),
particufarly t he peptide '
Asn- | | e ABRGHEP - Pas Ebv B BT Tin-ProoValaValvéa -Rrgr Prr-Bherleupl-Perllin- Pro- G u
, the peptide .

Asn- | | eMal-blelr o- Leu- Thr - G n- Thr - Pr o- ¥4 - Val - Val - Pr o- Pr o- Phe- B8PS pro-a u
Val - Met, the peptide, 1 Bhel enCinPra.

Il e-Pr OHPT%-OL'%@-‘ H@H"?@f '%’-i'?TTrh-rlgrrcqf\@elT\{E\iiéflal'@g?—-PﬁPon!Il-?r I(S?\ighee!rl LFérS- ur’l- It:breo- d u,

the pepti _Pro-l eu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,

Pr o- gr otpl‘fgﬁdei'ﬁrm gr(r)]-Lﬁt]JrT rr(OB_Ir{/;il'lh_r \F/ng(l} -V\a/gilv?iP\r/gl- FI;Foo- Phe-Leu-@ n-Pro-d u, the
pept i de (&I -ddpfdEhr T GinVathr-Ped-VidbNaPval-ProoP Riehiedue6Gin-Piro-Glliu, thée

pepti de Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro- Phe- ngy- g_:‘n- Pro-Q3 u,

the peptieptide droTrau-ThrGimThpRsodal-VakiVakBra-Bre-fisleol er&Indiod i #19- g u,

t he 20 tide Pro-Val -Val.-Val - - Pr.o- Phe- = - t tid
(e 20 peptide Doyl val Vol CL o i B ARGl o L i pent | de
i~ gg;teif HeY ggﬂpgﬁe{nlﬂ%a%\w&-ﬁ@- B GIHEBrahEIRer RIMTRG St papies of

I'n terns o e anount of the peptide

X- Pryg- Prgg heyvinprdakro Fie-Pse-ClialPryabiuVaihidh ¢ Bro-akties liegreGant Prbhd u- Y
25(where X is absent or represents either Ile or Asn-lle, and Y is absent

or repr afaatser\ingedter) inoa fodd veiphiigidor example, a functional food, may also
X-Val - vVal - Val - Pro- Pro- Phe-Leu-G n-Pro-Q u-Y ere IS I
oo o )b arar-thn Tk AbaY 8-dosp it [Rvely G andtig SpiRS Fled: of
Leu- Thr-G n-.Thr-Pro, and, Pr Y I r i ,
par t i cul BEPSIANPH AN dgm L8ordtdte’ dbie WIEGEstRn MERTES Aittrer \aljudtBE)

30Asn- 11 es B2r 05 ¥ fs (a@ i HatorBrae-décrivat aalve Pr o- Pr o- Phe- Leu- G n-Pro- G
| u, the%eﬁ%@%g%ﬁm:é?t%e l'fhepegp{ti de _

| | e-r o- Pr o- LétheTmiusrEomal tral@nae, VBdvors) avdl ther dkerof ph&cqdeusi@hnaer 8- G u,
the 5 peptide , _ . . . h de

Pr o- Pr o- fugational f@ch imaludipg dhegrmpasitign of 8he PEFSENSINYENERN PHBREPEE, t he
peptide Thr-Q@ n-Thr-Proa-Val - Val -Vah; Pt or BrorPhesl eu- G- Ba-& uy the

pepti de dQTC_E’éE??W‘T%'ﬁ;‘-‘q’ﬂjmﬁr&\éj]\@\i/é@[ 5&?%&? ro(-a‘gﬁjelp?é@- Ulr:YPr o-Qu,

the pept| -iThs Qi3 dhe Yal sieér Wal oPreniie- 2he-Y dy-dBgenPrar- G u,

t he pept %Vﬂ-ger%’re%-' a%t-)%arﬁ- er?%eg-ePr oiﬁJEPhett Leu-A n-Pro-3@ u, or the peptide 10
Val - Val - NgJred¥rfts Pr 0- Phe- Deéal-NBet)- Pro- G u, omhi ch is the active ipaptidai ent .

The dose per ingestion in a food, which is, for ex_agql e, .a functional food,
may 20 soXBéali\ahdakBré-Frotive-tautlnHaoblby e (wBeEs s FISENE T 'eRIE8RRSng on

the nunber of _i ngestions per day-, A appr.opri 581,01, i may be
further aay QEFEﬂg\ﬁbgh“ 695?%E3¥ﬂ%‘%f‘%§%&’1ggﬁéﬁc}z(fg!sn O-gglj 'gg)g%ﬁqugg "above.
and Y is absent or represents Val-Met), particularly the peptide

Asn-l1e-Pro-Pro~Leu-Thr-Gin—Thr-Pro-VaI-Va!-VaI-Pro-Pro»—Phe—Leu-Gln-Pro—G!u,

the peptide
25 Asn—lIe-Pro—Pro»Leu-Thr»GIn-Thr-Pro-Val—Vai»Vai-Pro-Pro-Phe-Leu—Gln-Pro-—G!u-
Vai-Met, the peptide

lle-Pro-Pro-Leu-Thr-GlIn-Thr-Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-Glu,  the
peptide Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu,
the peptide Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,  the
30 peptide Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
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15The nutritional bal ance, flavors, and the like of a food, such as a
functional food, including the conposition of the present invention, or the

pepti de
X- Pro-Pro-Leu-Thr-d n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-d u-Y

(where Xpbgti@dsSendy 86 tenqesest.S 8\, W e or n- 1| d Y is absent or
fepresents Eli ? Vot %??Egﬁﬂgﬁgﬁbw VAT lF"ro~F90-i§%e~Leuﬁ3ln~algrowC\giu, the

X- Val - Vabeptde Pr erivat-Raeviiemrdbis-Pha:-| e Obesg X b5 agsent jor.
represents any of Thr-A@ n-Thr-Pro, Pro- Leu-rjl'hr- Iﬁ’- Th&r)'-sprg?e D&S’ﬁde

Leu- Thr - €ahValhyalftro; Prardh@leu-GhrdP6-lu albient isOthe! @RIVeSRRFSdidA ofVBld -
particul arl % the peptide .

Asn- | | e- BPEPRRYOD e TBVhPE dMpraved, e negrdeyaby \additvrm-ofran Buditiveueien- Pro- G u
, the pept Vat - Met . t.he t hepepti de . . o

Il e- gr o- rg-gﬁoefu%?%ﬁb%%%ﬁ%rqsﬁpdp%&%q\% a [SPgChRRH RPN R HipRh 6- G U,

t he peptii@emin, a mineral, ich i i s

Pr o- Pro- Leu- l'il:}hra- glrr}fr'lghr?%? oa- \f}gl\l?@a\llvbf%l i?grug?P\{%‘E%ﬁegf@l?-hédFﬁtﬁ’?’oﬁfaﬁjﬁ’, t he
pepti de WikamiGsn-Mimerds 0-Sedet¥akrsyaflarsrigPr=eeiie - k8ibrivgn- e
30peptide Pro-Leu-Thr-d n-Thr-Pro-Val - ?;agr- al - Pro- PZ@Phgfeﬁgsug- %Xrtlﬁ%r 0o-d u,
the pepEhftRNases;-amt g Wkarnfarpexanale; il myee -0 @Rk @htekanf- GARiRE0- G U,
t he peptj Pro- Val - Val - Val - Pro- Pro- Phe-Leu-d n-pro-GQ u, or the peptide
Val - Val f\‘?z%ﬁ ﬁPgt-aﬁ}‘%g P%&- CMAGSHI} dlfdr}l?, RIBSH inventenac e i prptidei ent of
t he @ONPRPHLLMA.| IR ) Fproved,. as, Reeded addi tiqn of dditive
either: 5 h;rgd%%o%é[gmge”? @?ﬁ?%ﬁlqﬁég@aﬁggﬂﬁ?h% ‘3%’@9“’%%@@6 aride, a

prot i . (vharépk ds sbstritagh Représah@Cbher ABCRAShAN andy G0 dfihids vari ous
carbohydrates, lipids, vitamns, mnerals, sweeteners, flavoring agents,

col ori ng CRERSANS texture\@MMers_, and d@rhe |ike, fmr exanpl e;peptiggrde of a
|mn§tem f O)%R%E—%[—H@f%'@g?qujéﬁgﬂ.guqnd rzaiJPrH%n uE\P ?ng rr;pgsils talbggn? for trehperegériz et
any of Thr-GIn-Thr-Pro, Pro-Leu-Thr-Gin-Thr-Pro, Leu-Thr-GIn-Thr-Pro, and Pro,
15 and Y is absent or represents Val-Met), particularly the peptide
Asn-t!e—Pro-Pro-Leu~Thr~GIn~Thr—Pro-Vai-Val~Val~Pro~F’ro«Phe-Leu—Gln-Pro-Giu,
the peptide
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu-
Val-Met, the peptide
20 He-Pro-Pro-LewThr»Gin~Thr—Pro-Val-Vai»Val-Pro-Pro—Phe-Leu-Gln-Pro-Glu, the
peptide Pro-Pro-Leu-Thr—Gln-Thr—Pro—Va!—VaI-VaI~Pro-Pro*Phe-Leu~Gtn«Pro-Giu,
the peptide Thr-GIanhr-Pro~Va!-Va!—Va!~F’ro-Pro~Phe-Leu-G|n~F’ro~Glu, the
peptide Pro-Leu~Thr~GEn-Thr—Pro-Vai~Vai-VaI-Pro—Pro-Phe«Leu-GIn-Pro-Gfu, the
peptide Leu«Thr»—Gkn-Thr—Pro-Vai—Vat-Val-Pro-Pro-Phe—Leu-Gin—Pro-Gfu, the
25 peplide Pro—Vai-Val—Va!-Pro-Pro-Phe-Leu-Gln-Pro-Glu, or the peptide
Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu, which is the active ingredient of the
composition, may be prepared similarly to food for human consumption.
For example, the above-described functional food may have the form of
a solid, a gel, or a liquid, may be in the form of, for example, any one of various

30 processed foods and beverages, dry powder, a tablet, a capsule, a granule, and
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10X- Pro- Pro- Leu-Thr-d n- Thr - Pro- Val - Val - Val - Pr o- Pro- Phe- Leu-d n-Pro-Qd u-Y

(where X is absent or represents either Ile or Asn-Ile, and Y is absent or
represent sVal - Met) ort hepepti de X-Val -Val - Val - Pro- Pro-phe-Leu-@n-Pro-d u-Y
(where X is absent or represents any of Thr-G n-Thr-Pro,

Pro-Leu-Thr-d n-Thr-Pro, Leu-Thr-d@n-Thr-Pro, and Pro, 15 and Y is absent
or reprdaberiks, &l -fiviingr, rrpafrhze‘ auyaxf Vgriolebesrapde, yogurt, a liquid food, jelly,

Asn-11e-Pro-Pro-Leu-Thr-d P -Val - Val - Val - Pro- Pro- Phe-Leu-G@ n-Pro-GQu
_ the peq)tc,e\a@y, a retort pouch ood a tab et confectionary, a cookie, a sponge cake,

\}Asaln :\/L'? br?%g gibs[lﬁuﬁe-r%égc%late dt‘hgh}@l Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G3 u

![Ihg Eregt Ipélg Leyndhra Guicdbral PresdvabudfplasVal 188 -1bF addefrdeehein- fso- A u,
Pr o- Br o-dcatiaifing- Benedrpedition \Gil th¥abreVaht iRventis iPheardactGred, RilivoGgh, t he
peptide Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-A@n-Pro-3 u, the

pepti de dmmgmgqrhho@thevﬁmw%mawaeewaddw @nﬁmmk@fp@dﬂwtalmﬂg G u

t he pept de Leu-Thr-d n-Thr-Pro-Val,- Leu-

the "2 BERITAPPBL GTeVAT At ASPEISh SEcHB(IdOR B RSN 1 pept i de
VaI-VaI -f4@l - Pro- Pro- Bheshau- G n- Pro- @, which i he active | iigdi ent  of
the conposition, nmay be prepared simlarly to food for human consunpti on.

For examplreo-Rroc aAbTreaiesariFred/dluzt-VabPed-Prodthe bByuiEMeProb@l b vr m of a
solid, a gel, or aliquid, may be in the formof, for exanple, any one of

var i16us (S\Gmt’@c)éstSeabeétﬁtbcw enrebenisr adesy, ldrgr ﬁ@wdér ard 1G5 eabseat G)ipsul e, a
granule, and the I|ike, rther, may be any of various beverag

yogurt, r&rvr@%?mf% f ood, jgﬁ?we candy, Pretort potlh food, a Repy
cont oct | ORA e GaLBRKbFo. PRSPANE, F 1 b FiflersiXELSBER oPrGliaclal e and

the | a functiona such™as ood for speci eal'th use,
5 cont ai Hynef TREGHITREPH, | 8-18u-TRe G 938 Mol DT LBIni Thropdu bagtribed,

al t hough dependi ng on how the conposition has been added and how the food
cont ai niangd t he ¢omadsent orori srmewﬂsasva-l\dek)du@artlmm urtiee i qredtideood i s
prepared so that the anpunt of_ th

X- Pri§- prissn-da-FrarPrerirurfpr- ﬁ*%*T\VéTPYVaYa*\)%ﬁl-VPFB’I prEopme-Ley-G@nPrerglig u- v

the peptide
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-FPro-Pro-Phe-Leu-Gin-Pro-Glu-
Val-Met, the peptide

lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-lLeu-Gin-Pro-Glu, the
20 peptide Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,
the peptide Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, the
peptide Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-l.eu-Gin-Pro-Glu, the
peptide  Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu,  the
peptide  Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, or the peptide
25  Val-Val-Val-Pro-Pro-Phe-Leu-GlIn-Pro-Glu, which is the active ingredient of the
composition, to be contained in 100 g of the final product may be 1 g to 10 g,
preferably 10 ug to 1 g, more preferably 100 pg to 100 mg.
The composition of the present invention, or the peptide
X-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y

30 (where X is absent or represents either lie or Asn-lle, and Y is absent or
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10(where X is absent or represents either Ile or Asn-lie, and Y is absent

or represents Val-Met) or the peptide

X-Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-3 u-Y (where X is absent or

represents any of Thr-Gn-Thr-Pro, Pro-Leu-Thr-d n-Thr-Pro,
Leu-Thr-A@n-Thr-Pro, and Pro, and Y is absent or represents Val - Mt),

parti culrgphtesehfte peptideyq) Met), or the peptide

15Asn-1 1 e- Pro- Pro-Leu-Thr-d n-Thr-Pro- Val - Val - Val - Pro- Pro- Phe-Leu-d n-Pro-G
i u, the >p&pt-VdkVal-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y (where X is absent or represents
Asn-1lie-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-Gn-Pro-Gu
Val - Met ,arvnel BepgeindEhr-Pro, Pro-Leu-Thr-Gin-Thr-Pro, Leu-Thr-Gin-Thr-Pro, and Pro,

{Ihg Pr28 o ti d&s“%b?eﬁt - I?"'égre}éaelnts VaY%Jletg)ropaPmculgrﬁ/ LE% Gprcleplt:l.(ri(e) au

Pro-Pro I el = - , the
pept |Ede /%%Pﬂél'lﬂro? ro- IEUT@; ) f\r ﬁz‘{’})é?é{a ro[ EF}%)PEQ% %e regt]grg, tuhe

pepti de tRgo- Leu- Thr-d n- Thr - Pr o0- Val - Val - Val - Pr o- Pr o- Phe- Leu- Ggaplige- G u,

t he peptide Leu-Thr-d n-Thr-Pro-Val - Val - Val - Pro- Pro- Phe- Leu- 3@ n- Pro-d u,

t he peptAstell@Ryo\Rib-Deal-TMaGHPT br-Prro-\Rivd/al-¥al-BrovPRo-2ha-ueu-6ilnifre-@lept | de 25
Val - Val - Val - Pro- Pro- Phe-Leu-A@ n-Pro-@G u, which is the active in di ent of
t he conﬁ{?j"lM‘F ton, to be contained in ? g of the final productpe%?ﬂgebe 1 pg

to 10 g, DhEL FF@ESM-TW A Br oL A RS &%%%%(e-ér,%%-@%ﬁ?o%ﬁ’@ e The

COITDOSI thon © resent 1 nventlon,

X- Prg- P ﬁ}BEP@E\eL}EWhr—@@-TV@JPMa\VaIWAi ’\B!—@TB’M{)% I:éu =Ehpirenfd u-Y

30(where X is absent or represents either Ile or Asn-Ile, and Y is absent
or reprrsenpeiiale VEDL)-Giri-iap&pd+\ta-Val- Vai Pro Pro-Phe-Leu- Gln Pro- Glu the
X-Val - Val - Val - Pr o- Pr o- Phe- Leu-d n- Pr o- ‘Sﬁ ere X is_absent or

r epr esermeptigfyPerLaunt heGin ifﬁ\ffiﬁpoVaW&B NL@énE’f rodhe-frap-Ging,ro- G‘u the

:52;],[ TELlpaﬁ,qngle_[] L é.ebtag]ra(glg 'Fhr—Pro-Q/ejtl Val @aialproefgro Bhe IR &?neﬁ'ro G u '\{ﬁt)
ﬁ,AS“ I &sepiidePT Oretlal MY VA-Prd IBro b Re-VaL-MALPNRGIET 0-dfr 0-tRBe- [k n- Pro- G

15 Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu, which is the active ingredient of the

composition, may improve brain function, thereby being capable of preventing

amnesia and strengthen memory. Further, the composition of the present

invention or any one of the above-described peptides, which is the active

ingredient of the composition, may also be used for treatment or prevention of

20 the symptoms and diseases caused by a deterioration of brain function, the

symptoms and diseases including depression, schizophrenia, delirium, dementia

(cerebrovascular dementia, Alzheimer's disease, and the like), and the like.
Hereinafter, the present invention will be specifically described by ways

of Examples; however, the scope of the invention is not limited to Examples.

25
Example 1.
Prophylactic activity of
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-
Glu (NIPPLTQTPVVVPPFLOPE) against amnesia

30 Male mice (n=15 to 75) of the ddY strain (approximately 7-week old)

25



t he peptide

Asn-| | e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-3 n-Pro-G u
Val - Met, the peptide

|| e- Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-d n-Pro-d u,
the 10 peptide

Pr o- Pr o}a- Jddd, Gt Théy REQev@ 1064 MRl wBi?- & dbPhaebeyodBnBsousky, the
pepti de Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-d n-Pro-3d u, the

pept i de vifre- 0&E el Bonwlght Ri0ot \(ad/kiyalveidat); FY.6- fmol/Ripevdight Gt nidkg- A u,

the peptide Leu-Thr-G n-Thr-Pro-Val -Val - Val - Pro- Pro-Phe-Leu-G n-Pro-Q u,

t he peptweightpr b5vamokka weight (3 vofgoveighhL 8 iaplfkorrveiodt (110 Be/keeeighlt i de 15

Val - Val - Val - Pro- Pro:- Phe- ] eu-Q3 n-Pro; 3 u ich is,the actiyve.,ngredi ent of
Uhe comRLriuka Haint rapdisTkd weiShinandordS s, it BobaR &S

prevent ivﬂQ ﬁqnesi a and strengthen menory. Further, the conpositionyof the
pr esent |n9e tion or any one of the above-described peptides, which is the

active imgrpdirestPrefl  NEheGPIBIFPrenalay-val-Peo-PeoErRdl £0/GlhsRraternt  or
prevention of 20 the synptons and di seases caused by a deterioration of

brai n f driet itest, sulisasgaspiene adrdiniiteress bx theighigei agcel eyaks S0ominutes
schi zophrenia, delirium dengentia (cerebrovascul ar denentia, Al zheiner's
di sease,Pedpi¢ thee expriion gﬁanﬁ%app&emaf_’@rtg% e @yalugipn B& SPRtANENYENt i on

will be if1c desetr | l.es:. b V! ope of
the inve @?ﬁ%twnsgér’\ljé%{w&? mﬁdg@%go%nﬁ@p@ggef%ﬁ@aeﬁ%% @%\;ﬁgep?l’y%@g? |80
actiqpi t Yyn&e test, 1 rvng/kr%I weéc[;ht of scoBo!amine was subcutaneously administered on
Asn-11e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val - Val - Val - Pr o- Pro- Phe- Leu-d n-Prod u
( NI PPLT@R&\H NRBFAfQRE) mixgainnsitd e rtn éadace Gkéihed yaferction=(dyshonedy aofl/arhe ddyY
strain (approximtely 7-week old) were used, and they recieved food and
wat er adcagnBiveTEERaigneRy dAcHe (ueRr wiy B Yoshanesl Mmayewasine YehePrsg/ kg

weight), 0.5 nnol/kg weight (1 pal/k i W‘ 1 nopj./ [ ni pg/ kg

wei ght ) ‘maze e s LRt 8#"??%&5%&%@‘%&? ! i%]othgrjr%@ﬁ?g&%eq\%h% ¥88 pg/ kg

vei ght) ,spn¢ BRORBIERE HFKGWehIINEs (3088, P/ Wit oP@iedtor vids 3 cm, and the

Asn- 11 e-Pro-Pro- Let- Thr-d n- Thr - Pro- Val - Val - Val - Pro- Pro- Phe- Leu-G n-Pro-G u

The t esititrsobipleanpes pasneasatidicni, sinertackd armthevens cenoacted oo abtly o6(krni nut es

before the execution of a Y-shaped naze test for evaluation of spontaneous

al t er natatem aeaiaicr20 degrepsr , Egoh gff thg siceupsrdacerbabibectin PbANBLNEHe

& shapedof the arms of the Y-shaped maze, and then let go to freely explore in the maze
for 8 minutes. The sequence of the arms each of the mice entered was
recorded. The number of entries by each of the mice for each of the arms

20  during the measurement time was counted {o be the total number of entries. In
the sequence, the combination in which three different arms were selected in
succession (for example, with the three arms respectively called A, B, and C, if
the sequence of the arms entered is ABCBACACB, the count is 4 inclusive of
overlapping) was investigated, and the number of the count was used as the

25 number of spontaneous alternation behavior. The percentage of spontaneous
alternation behavior was calculated by dividing the number of spontaneous
alfernation behavior by a number obtained by subtracting 2 from the total
number of entries, and multiplying a resultant number by 100. The percentage
of spontaneous alternation behavior was used as an indicator. A higher value

30 of the indicator suggested better maintenance of short-term memory. The
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10 maze test, 1 ng/kg weight of scopol am ne was subcutaneously adm nistered
on the backs of the mice in order to induce brain dysfunction (dysmesia
and/or cognitive inpairnent) in the mce. In the Y-shaped naze test, a
Y-shaped maze was used as an experinental device, in which the |ength of
each armwas 40 cm the height of the wall was 12 cm the width of the
floor wWagess GBY vaNskd Werclaxpedidy ff tHdRrvRirahe AR stdRgarklekdh foRRACh NI ee
arnms were connected to each other at an angle of 120 degrees. Each of the
m ce wagyrplipced signifitenttdifferehcabgtween tfe theirargreupfantibe $cebal@ednernze, and
then et go to freely explore in the maze for 8 mnutes. The sequence of

t he ar mecagich @huphwagi ealcdatast agingasStrdenlrsdddestTha withasera gigrefigantes by

each of the mce for each of the ar 20 during, t,he neasurenent tjinme was
count ed ‘i"gerﬁéc?he RESWEEN huntBEr &CO@%'PE@. ﬁo'?ﬁ[.@ se¥Pfce, 2tfe ctbﬁbi nati on

in whic A j HOR; | e,
it nd F SR N PERS TR RITRITAAT s REFRBH i CLOREREE of e
arns entfilgid SorBERAFACEt attdveortual drailykid otlarknce. OReRVEE bapBhogh Was
investigated, and the nunber of the count was used as the 25 nunber of
spont andnu€g.al .t elt meetsi supdestar frat NIPRETRIFIEVMY BBELEIPES pedtaapemiwlatticer nat i on

behavi or was cal cul ated by dividing the nunber of spontaneo alternation
behavi oradilyity agaiNSERMHSE S Waen Bg“’%dﬁ?@rﬁéﬁtﬁ OFefIABEING E‘)mg}t(ﬁnﬁ’@r’ggr of

entries, i [ - I 1 .pencent age of

spont ane%%gﬂgﬁéé%gwgggg%ﬁg@igr{ @g’tskgﬂ’é’%@ﬁg%‘}jﬁ%é‘?ﬁ%@?%‘gﬁbA hi gher val ue
300f4qt he i ndicator suggested better maintenance of short-term nenory. The
measur ed val ues were expressed in the formof nean standard error for each
group. /Exargpld Ecant difference between the control group and the

scopol am ne control group was cal culated using Student's t-test. Further, a
si gni f | dBrephylaetic agkeity@fween t he scopol anine control group and the 5

NI PPLTQT, PPELORE- adni nj. USi NG ~ADUnN
mul 1 pl chsaseprabroddllth SEndy Qi st
shown i ngfj g : PiikRBEdad a

pr ophyl & VT Ty ANNEST o iat a dose ranging
froms0. 05 nnolMikle mdeg (vi=15 td OB ) ofothekdd YWastighvt (& 0brbxingdtiety Vesgdit otd) 1000
pg/ kg weight). 10 Exanple 2 Prophylactic activity of

Asn- 1| e-weis Peed,Letd They ceeeived fopd-ansl water. salibpr gept subsi@nces -Use- Pr od u
( NI PPLTQTPVVVPPF, E)-rel at ed pe\Bt,i ggs a%q%{ﬁst amesia 15. | e mfce (n=15
to 45) o¥€he d stra’i‘rﬁc’?}%ﬁ)prom ly *WEek oMY Swer e &Y and't hey

i d L I : Lk
\rNgfg'h;’eﬁ%r%ﬂ%ﬁr@?ﬁﬁlf_%@ﬂgih-brhrﬁélvé-%lﬁﬂ-Wé-Wéﬁﬂwé’l’Eéﬁ-Giﬁgﬂﬁ?aﬂ@id, g

Asn- | | e-55 0- Pr onk@Wkdhr - G neldtit- Pr o- \(apa Val - Vaig/igy o- Pr owBiydrt)eu- Gaf- Pro- G u
; 50 nnol/kg weight (120 pg/ kg weight) of 20
Asn-20 e-Rsrod|PrRyot - Téw-Tar -l THihriRtro-Wal Val/al-Fap-Hro 2 R-be PHantRie-Glun- Pro- d u

e e Y B TBA R P Sl AP Bl vt o
hen- 1 05 o- T oauo EREHY Her o VR VG EL AR B Pk M Bro G o
(IPPLTQTPVVVPPFLQPE); 50 nmol/kg weight (100 pg/kg weight) of
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-l.eu-Gin-Pro
25 (NIPPLTQTPVVVPPFLQP) (SEQ ID NO: 18); and 50 nmol/kg weight (50 ug/kg
weight) of Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe (TQTPVVVPPF) (SEQ 1D

NO: 19). The test substances were administered to the mice once orally 60

minuies before the execution of a Y-shaped maze test for evaluation of
spontaneous alternation behavior. Further, 30 minutes before the execution of

30 the Y-shaped maze test, 1 mg/kg weight of scopolamine was subcutaneously
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25 (NI PPLTQTPVWWPPFLQP) (SEQ ID NO 18); and 50 nnol/ kg wei ght (50 pg/kg
wei ght) of Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe (TQTPWA/ PPF) (SEQ I D
NO 19). The test substances were administered to the mce once orally 60
m nut es before the execution of a Y-shaped nmaze test for eval uation of
spont aneous al ternation behavior. Further, 30 m nutes before the execution

of 30 tHsinynisteipddondbe backs ofl they/migeviei gisterod KEbEs| isim slyaigction
sub_cuta ously . adni.ni ster.?d on the backs,of the ngc%ng rder, to_i nduce
brai n dySYRRRESBENHGS FRARIIYe RBALFEEDG I8, @1FSpaly FshtyoNARCEHS%E ce. I n
t he Y- - 'S, A neri devi ce,
i Cubi oneeng VEREhed Razevls BBASE dREmeliieiBPRoite i BHRRINETIGN C°T5°°

cm the diedich Hf WA 40 @9l tHe neighBof e wal widie1 Dice, hih@wititheofppelogpart was
10 cm and three arns were connected to each other at an angle of 120

degr 6es.wdadhcrof antidhei widltwas thée appdr gtart wast 1(p cof, amy tlywe afng Werar ns of
t he Y-shaped z

i nut o5 SO Re gl & ﬁ&%@ﬁ?rg “adarehb coEanb il HEe webr dea
he moadtreeat e oAy AT B R0 R Y- Phorkth FRRR.Pha 1 B BRAS) "0 e

sequencgyediBxSIBFINALIRAzd for Winffutedlr ephelbbhGs e oPthBTarMBI dachedrarbed in
succession (for exanple, with the three arns respectively called A B, and

C, if theiceesnterssbwals tdverdeds B euater OfABGBAEAGBeatheof dbanhidesfod
i nclusive of overlapping) was investigated, and the nunber of the 15 count
was Gsecasd ohthenarperdding Puhtmersnismant émeatvasncodnadi br be the o8l cent age

f | t ernat on behavi Lcul at ed by .di v di he .nunb
of spontRGRISoGFYEERR: i SREVREe. LTS SRralaPO Ti Ak P Lt ng 2
fromt hearhﬁﬂﬁére%@&%?% sGBLEdHon g@F"@xé‘MhFé, Wit H@% tRrdeSSMhd @égpe%gva;gr by

100. The percentage of spontaneous alterhation behavior was use an 20

i ndi cat asalied Ai Bhend\@| tfiehefsebhencadif tad armsuggesdd s PECEBACAGR ttheance of
short-term menory. The neasured val ues were expressed in the formof nean
st andar dcoeint 6% 4 Biclusdiceh ofloyaepapringl gras inveatigaers anénibe pempeemitthe control

dth |, am trol | cul at ed i ng. St t
0 B e e B G e BN 4t PeB Bt ERO ", CRBBNER: nd Bont o

group a rEg‘ﬁ’taéé F o @éﬂiéhsﬁcﬁﬁjbEﬁQ\HPPV\)%S%aﬁédﬁ%téoa‘t‘)gg!_i#@gggp@’””ett' S

mul ti pl € conparison test after one-way analysis varian ts are

shown i murhiler f kpongsesuggeaitedtivhatbeb@viorobi ke weinghdr Cb@8ngd/ g wei ght)
of N PPLTQTPVWPPFLQPE, 50 nnol / kg wei ght (120 g‘g/ kg wei ght) of

NI PPL TQRRrepirg @Fvvthatadaistumben gfiaptues . gimd mubiolybeg kgesdiaginymifer 30
| PPLTQTPVVVPPF E had a prophylactic activity agai nst ammesia. As to 50
ol / Kg Qe {0 OSHE IEISEN GHON AIPONS TSNP QARG 60 Bl kg
0oL B, o FRGRRE Ol il ATRAIT Rl Syl 6O I NHEPEE 915, s
any propfhdreethitmagicry| tTheBrizRsteAUEBES dver® expressed in the form of mean
+ standard error for each group. A significant difference between the control
group and the scopolamine control group was calculated using Student's t-test.
Further, a significant difference between the scopolamine contro! group and the
25 peptide-administered groups was calculated using Dunnett's multiple
comparison test after one-way analysis of variance. Results are shown in Fig.
2. It was suggested that 50 nmollkg weight (100 pg/kg weight) of
NIPPLTQTPVVVPPFLQPE, 50 nmol/kg weight (120 ug/kg weight) of
NIPPLTQTPVVVPPFLQPEVM, and 50 nmol/kg weight (100 pg/kg weight) of

30 IPPLTQTPVVVPPFLQPE had a prophylactic activity against amnesia. As to 50
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Exanpl e 3 Prophylactic activity of

Asn-1| 1 e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val - Val - Val - Pr o- Pro- Phe-Leu-d n-ProG u
(NI PPLTQTPVWWPPFLQPE) - r el at ed peptides agai nst ammesia 10 Ml e nmice (n=14
to 15) of the ddY strain (approximtely 7-week old) were used, and they
received food and water ad lib. Test substances used were: 500 nnol/kg

wei ght | { ;

Aan 11 o ERarer Aeiol I geion of NEPLIQTRIYVRRELGR 2BST 0ol pro- ar o
, and 5%@@'(66%%&!}9%@?&9% Ta KoV VPR )n®fsignificant difference was

15Pr 0o- Pro- Leu- Thr-d n- Thr- Pro- Val - Val - Val - Pr o- Pro- Phe- Leu-@ n-Pro-Q u

( PPLTQT PRI IBRE)mp st aith thalsoantes nemos trat giros tarde did bot $feowi ce once
orally 60 m nutes before the execution of a Y-shaped nmaze test for

eval uat i RIPPRYIBRiGALHIfY a0aiRs @RNeHa-behavi or. Further, 30 ninutes before
t he execution of the Y-shaped naze test, 1 ng/kg wei ght of scopol am ne was
20 stlbcut aneously adm ni stered on the backs of the mce in order to induce
brain dﬁ#ﬂﬁg #n (dysmmesia and/or cognitive inpairment) in the mce. In
the Y-shaped maze test, a Y-shaped maze was used as an experinental device,
i n whi clProphvisrtis bcipéiteaéh arm was 40 cm the height of the wall was 12
cm the wwdth of the floor was 3 cm and the width of the upper part was 10
cm and Asn-de-Bro-Brork eyel br- shﬂ-Brm-Va!-HakvahPMrmPheer&;&m 0420
degrees. . Fach. aof _the o ce Sy H ed at the tip of any one of the arns of

t he Y- shdped SRoRET LA L e S Shss =Lt & maze for 8

m nyt,es. The — 1 - rded.
Theqhunber of %tgﬁlmebg y@a?ﬂhag gﬁg&%ﬂsgrgﬁu moglw$%T2%%§an t he
neasur engéfle Lsd AW teaU PéRvdd fhist 3Ruhwateptad IiBuniest elibstahtéesisedin t he
sequence, the conbination in which three different arns were selected in
successivwere( f or 58Ranpl emolkg h t heeight ee &10RD r espigdtd vel weight)ed &f B, and

Tl usi VASTBC ORI AR ULl TSt A Y BYA ST T e B O B e Ebcount  vias
used as ér{&e nu%‘@ﬁr of n%g}géaneowgﬁlltter r‘ta}bpgnl 551t %gﬁgaw OW@&QTH%S pergent age

of spontaneous "al't er nati on”behavi was ‘cal cu y divi t he nunber

of sBoNtEREPSL Ab-TAF-THk I TOR-Fehay e -\RY-Fao F8iric-DBL ABIRERk @I Ubt ract i ng 2

fromthe total nunber of entries, and multiplying a resultant nunber by

100. ThePRTEIM\AGEPBFLERE addeueshsubstaratasonetssddivinisterastodbednias an

i ndi cator. A higher value of the jndicator sufg%ested better 10 ma# nt enance
e Y

of shor tQNGEr ATHHNEP yMinkAes nRafels dbe vanarstiofeple deNpiapesy maze; RSt 19 m of

d _ i gni £ P f £ h
cont ol Sr e PheHesddea i adhalieh, st b BIREEEAEES 1
St udent’ gdeuti6flof fid Yidaped &30l tdgant ggntg SIAGRE heicepBrhiie waepol ani ne

control group and the peptide-adm nister groupS was cal culated 15 wusing
Dunrpet t ' subautdniepluelycadmimistsma bedhe dbtks obite: wiye dmaldexite inllusabraince.
Results are showmn in Fig. 3. It was suggested that 500 nnol/kg wei ght (1000
pg/ kg wedyghdnction (ysMIESET PNYPPRAOPHIVENHMBAIOTRADI IkdheeMigt: ( irodbepg/ kg

el o) P EDLT QUEVYEPEH AR Rabl QR b8 ALl AGRILe, AT &

which the length of each arm was 40 cm, the height of the wall was 12 cm, the

pAS. .0

NNesid

width of the floor was 3 cm, and the width of the upper part was 10 cm, and three
25 arms were connected to each other at an angle of 120 degrees. Each of the
mice was placed at the tip of any one of the arms of the Y-shaped maze, and
then let go to freely explore in the maze for 8 minutes. The sequence of the
arms each of the mice entered was recorded. The number of entries by each of
the mice for each of the arms during the measurement time was counted to be

30 the total number of entries. In the sequence, the combination in which three
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20 Exanple 4 Menory strengthening activity of

Asn-1 | e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-@n-Pro Qu
(NI PPLTQTPVVWWPPFLQPEI 25Mal e mice (n=14 to 15) of the ddY strain
(approximately 7-week ol d) were used, and they received food and water ad
lib. A test substance used was 500 nnol/kg wei ght (1000 pg/ kg wei ght) of
Asn-11 e'ﬁﬁ&éﬁgg'&\g%g@ &Ll ﬁ@ée}@lo‘nvﬁhf ¥3bafg r!é"\'ﬁftﬁ'tﬁgetrﬂ@é" ff8-Pro-Gu
. The t &1 SUbEIARCE Wad”'8dM ni STEred to the mce gnce oral y 66 ' nut es
bef ore 38tpectReBCUhiion Af B BAYEC, objtRet sé Q&AW of Ot ephsf Bntepy@liwat i on of
menory mai ntenance. In the novel object recognition test, a 30 cm x30 cm
x30 cm KKBCRASAGRdhascoant ex4éndlusEne alf odevamreng Fees atadstigataco@anddgbeh of the
m ce was placed in the experinental device with floor bedding for 5

ni nut es,NUWEARET REAhG| sunthwaa skl P95 gydumkamal rspestgngays ﬁgeﬁ'@vpee. On

t he next_ day. of e 5 acclimation, tr n t L al ni i

por t 8r neE Ais nNE peTedtiaes AT sPoRnsSdhang P bR S BB e o

sel ecte @GS p j h j a iti i8Pj arranged
a ong. £ B B Oy S 1 <
on two siifigisedand subeagor)j Ri oo they evtdlesumbat ed eried, andl @)iplyMat e t hat
the objects to be disposed were selected randomy in 10 advance in such a
manner dsstitardveingbarant H80.onEhapeneeriage ahsprintenaads BEemEdRNPeha@y®r The

et i A R S R B
t | . ) . o mnute
0 WﬁaS%&mié}ﬁantde@i %ﬁﬁﬁ@gﬂﬂf@gﬁ@b gnfrhghﬁeég\ﬁfed%%@s Wépé%rgbr&s%aqﬁ obj ec

by approaching w retention trial was perforned

48 hour shaffoeh dhenddnaiknstaadard @rror'ﬂ&rtd&hrﬁm@.i Q0 sidriidant taierRlpicect s wer e
di sposed in the experinmental device as in the training trial, but one of

t he two Eijveen shaeontreplgaces anict theaschfdiamiset comif@cgrofpoves asbjudatey from
the objects used in the trainj ng trial, ,an_g t he @%si tion the novei9 obj cet
was desi4fiad edtudenys ftG?Stexan%P hek, n 2y diguiEicapler TFENNS eRetWeeNs WPsposed

o ; . o . D] f
obj eot - CoRBitbE Koptiol Sroutbaly WRE PEHIA adiNRrOF d{BIThAY celdftred Pl
ret eBt i qQRsifd i{[ﬂnne@ﬂw ndlenIBOSdhbaRse 1ok sedr &é%ﬁ(l@%hﬂ%tsedf 3&rifdee.l N the

training trial and the retention trial, the time (seconds) the m ce spent
expl or i rMgewdishamebirestn by Fap@. odt Masgsuggeisiat thad rh0Chemet/kg mweiglst (7888ur ed
(except the tine mce were ridipﬁq on the object). For each 25 of

wh h
Lhe ¢ 1 aina/kg weoBD ahaIPRLTCORAYVERFLEFE anth 50PpnBllkgoietante 1080 o

he. ob) i €0 8RBT FEERLIETE PP PR R TR ABEPIMAET 4P adaac), "

group. '%rﬁﬁ@%].hfi cant difference between the control group and the peptide
group was cal cul ated using Student's t-test, in terns of the exploration
timporati o of the novel object (the

Example 4
Memory strengthening activity of
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-
Glu (NIPPLTQTPVVVPPFLQPE)

25 Male mice (n=14 to 15) of the ddY strain (approximately 7-week old}

were used, and they received food and water ad lib. A test substance used was
500 nmol/kg weight (1000 Ma/kg weight) of
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu.
The test substance was administered to the mice once orally 60 minutes before

30 the execution of a novel object recognition test for evaluation of memory
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300bj ect disposed at Y) in the retention trial and the exploration tine
ratio of the object having been disposed at the |ocation where the novel
obj ect was disposed (i.e., the object disposed at X1 or X2) in the training
trial. Results are shown in Fig. 4. It was suggested that

NI PPLTQTPVWPPFLQPE had a nenory strengthening activity at 500 nnol / kg

wei ght (| @(ﬂ%{g i ; Y. i tdVi

Asn-11 e- g@- ro-C%’eu\-ﬁ‘ei'H%{q@an %ﬁ%r@é@a{ﬁ“ rgfé?{ﬂ/a% §gﬁdg‘? I’;?g_d%é‘_%?e(ﬁ EIO >r<1 Prod u
(NI PPLTQIR/ VYEPRIsQRiRexpetidicathl phpidale Rgaadtdimaaione sagh dltheMaloe wase (n=27
to 40) of the ddY strain (approximtely 7-week old) were used, and they

r ecei vedplécertiraihe axpesmeathlddyiceawite dlioos bbddingder baeittiuiess abd thevlallag wei ght
(80 pg/ kg wei ght) of , .

Thr - G n.1Rer SRIEIYAP. ga) 2xpndpfigely 40 Bhe. device n-@h dhe Bexr &pvVOUBBRLQPE) .

The oSt Rt AN R R ARG 5, 48s WREcE, OB Tpd S B b, Sl nut e

bef ore t&h execution o Ze‘te of eval uati on spont aneous

al t er natdfAgnd el Rhds bAltbiRts wilde Mdledied RS BlsPobie i8S Wbennrhtd he

Y-shaped maze test, 1 ng/ kg wei ght of scopol am ne was subcutaneously

adm ni stdaveck (ne thipchkaskie afratded along tha centiet lineoof thddloer bt positidys8unct i on
(dysmmesia and/or cognitive inpairnent) in the mce. In the Y-shaped nmaze
20 t est ,Cra ayaynEpEdhravisRly tWe siflass agf tag pasitiang weregdesigeated sl ch t he

| h of 4 -t he hej ght._of 1] 12 he wi dth
of ‘the AT5bAlne o aG s BhiSqly dbrbEtiemid et® s YA AR ot ¢ hr e
ar Img o WerL4,CRRBeRt 8o & %?ém\%?t Q@rtoaévéiﬂf B akRhd8H ehFmalkdaRgol the

m ce was placed at the tip of any one of the arnms of “the Y-shaped naze, and
t hen | ethegwebn @bups.eeThye exgtl sutsstamcd be waterewberor8liyriadutinisterdbiedoshguence of

the arns each of the mce entered was recorded. The nunber of entries by
each of mige. @ndedd drinuteshiatar, eaeh fnibediidenyas hdaeeh dutkerexperimestalas
counted to.be,the total nunber of entries. In e sequ e, the conbination
o wni R e SRk Rl BB e PRI R aL e ahe (PGP Sipl o
}[thahaﬁ ng‘e@%@fgegégﬁ ok%%@i&%%ﬁbtéﬁﬁiﬁg%ﬂtﬁiﬁq Bm Prer@fdnC A fetbRfors fffence of
15  was performed 48 hours after the training trial.  In the retention trial, two objects
were disposed in the experimental device as in the training trial, but one of the
two objects was replaced with a different object (novel object) from the objects
used in the training trial, and the position the novel objcet was designated as Y
(for example, in a case where an object A is disposed at X1 and an object B is
20 disposed at X2 in the training trial, an object C is disposed as a novel object in
place of the object A in the retention trial, and the position of object C is
designated as Y). In the training trial and the retention trial, the time (seconds)
the mice spent exploring each object by approaching within 1 cm therefrom was
measured (except the time when the mice were riding on the object). For each
25  of the training trial and the retention trial, an exploration time ratio between the
two objects was calculated. The search time ratio (%) between the objects was
expressed in the form of mean + standard error for each group. A significant
difference between the control group and the peptide group was calculated using
Student's t-test, in terms of the exploration time ratio of the novel object (the

30 object disposed at Y) in the retention trial and the exploration time ratio of the
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count is 4 inclusive of overlapping) was investigated, and the nunber of
the count was used as the nunber of spontaneous alternation behavior. The
per cent age of spontaneous alternation behavior was cal cul ated by dividing

t he nunber of spontaneous alternation behavior by a nunber obtained by 5
subtracting 2 fromthe total nunber of entries, and nultiplying a resultant

nunber bjdd0having Be&s edbpesedfats pantlacsns v&iér@rfhﬁln@ﬂebeib?éﬁtOWaws used
as an |nd| cator A higher value of the indicator suggested better

][nal nt enairsmosed (slaorthetobm disposed afhe apXdlinetievieaivisg ek e Regitsssed in the
orm of nean ndard error for each o] i fference
bet ween Sﬂ"ﬁé\’fbd{ht rigl 4. 10t gvesusugegstaske ﬂg"ﬁ Sﬁ?PﬁﬁiWé}Mﬁﬁ?L@E&smg

cal cul at erence

bt ween B0 SPeTalE A A BE Soauiolte vt AR G ot er ea
groug was cal cul ated using Student's t-test. Results are shown in Fig. 1.
It was suggested that TQITPVWPPFLQPE had a prophylactic activity agai nst
ammesi a BtarbPiendol / kg wei ght (80 pg/ kg weight). 15 Exanple 6 Prophylactic
activi ty of

Asn- | | e-Hrophmiactie actiity &fn- Thr - Pr o- Val - Val - Val - Pr o- Pr o- Phe- Leu- G n- ProG u

to 40) ;
recei vedsf 0Qfip
wer e: 50l R ; ) Of

Pr o-beu- Thr - GMaléhimidd (h=\26?| td/alDa \(ﬁlthBrdH\Prsﬂ'aﬁheamxﬁ)aﬂeRr 3-v@ek old)
(PLTQTPVWPPFLQPE) ; 500 nnol / kg wei ght (850 pg/ kg weight) of 25

Leu- Thr -v@ne-Ued, Bng-thay ramlweciaﬂoopramhwateplaé it@euﬁdeﬁt sylstaneg LRI PaYVPPF

LQPE); 500 nnol /k i ght g/ kg ght)
Pr o- Val -3 - val nﬁ%ng’ro Ph&‘/q_@[‘] GI u (FQ/WPPFLQﬂE‘?‘QhQnd 50 ol / kg

wei ght I dfhe-Leu-G n-Pro-G u
(VWPPFL-@%}P‘%'QP&E;@ h&%‘b\g%lae@egﬁpgq'aéﬁl ni s ere to the mce once 30
or a: | yt q&quvf pPrelaPE). t et blibstaned wasadihiapasroteoant efite fodice

eval uation o

15  orally 60 minutes before the execution of a Y-shaped maze test for evaluation of

spontaneous alternation behavior. Further, 30 minutes before the execution of
the Y-shaped maze test, 1 mg/kg weight of scopolamine was subcutaneously
administered on the backs of the mice in order to induce brain dysfunction
(dysmnesia and/or cognitive impairment) in the mice. In the Y-shaped maze
20 test, a Y-shaped maze was used as an experimental device, in which the length
of each arm was 40 cm, the height of the wall was 12 cm, the width of the fioor
was 3 cm, and the width of the upper part was 10 cm, and three arms were
connected to each other at an angle of 120 degrees. Each of the mice was
placed at the tip of any one of the arms of the Y-shaped maze, and thenlet go to
25 freely explore in the maze for 8 minutes. The sequence of the arms each of the
mice entered was recorded. The number of entries by each of the mice for
each of the arms during the measurement time was counted to be the total
number of entries. In the seguence, the combination in which three different
arms were selected in succession (for example, with the three arms respectively

30 calied A, B, and C, if the sequence of the arms entered is ABCBACACB, the
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spont aneous al ternation behavior. Further, 30 m nutes before the execution
of the Y-shaped nmaze test, 1 ng/kg weight of scopol am ne was subcut aneously
adm ni stered on the backs of the mce in order to induce brain dysfunction
(dysmesi a and/or cognitive inpairnment) in the mce. In the Y-shaped maze 5
test, a Y-shaped naze was used as an experinental device, in which the

I engt h Qfop@cd ArBvase 40 o@@riapﬁﬂgm\i@tnv@étig@@d\!@m s ndmbemoftthe Wi dth
of the floor was 3 cm and the width of the upper part was 10 cm and three
arns wereunbnmes tusedt as ethehnober it spentangdes oflterpatiate grebsaesiorEadheof t he
m ce was placed at, the tip of any one of the arnms of the Y-shaped naze, and

t hen | etPajeenigge®frsnostanesus diesnatpn Rehayoe Wasr calcwpiag By divigiggdBguence of

the arns 0 i n WAs 1 r de h er enteies by
cach o WRE5H & PaprEERuST HRERYBRS HarrRE he AR e B Ba
countsed étﬁ’)tl%%tiﬁ%? fith ¥he HARRIMISEY &rlirftﬁ@é-arﬂd\ﬂhh%lyﬁﬁ@&?%@taﬁt%nﬂﬁ’r‘b' nation
in which three different arns were selected i n succession (for exanple,

w th thepyt hd@e Theperestiags iof sbpntbbhecak |ad@ratids, bainalitl wab udeel segnence of
the arms entered i s ABCBACACB, the count is 4 inclusive of overlapping) was
i nvest i gatdieatorand higbepudies chfthenimdicalen suagesisddbeléer: maimgnpage off

spont ane(?‘lijazgfal ternati on pehaviaor. Thel gercenéﬁz)i(%e of Sﬁ?nt neous alternation
behavi orSTRASSER TEMALd bYF BISASHIGHVETHES HFTE SPPLTe S8R tn Sy U5 B8P nat i on
behavi or I 2 : tdy r nber of
entri es,i lag%adr@jr?u {gl? g{ry@ﬁg%gﬂféggg?"t a%téﬁﬁﬁ%%?t %,3@ i%oc{e @'ﬁﬂe&%@r %:r%tntég%tg& of

s ponfpanegdsp alridethead dopdl rginaviartrohasows edsacal enlatetdiisiag Gtudéntty gleet. val ue
of the indicator suggested better naintenance of short-term nenory. The
measur edFwriiares signikcant slifearence betwérn ther sewiolamine contaplduodp @énddnef or each

roup. Lani fi t difference between the contral 25 qgro nd the

Lo A LA QB AR e e ponea el dustro Soddnd Creblr  her . a
signifi iff petween .t i ch of
b hep s AreHERFIER! o D1 Es SGage B FATRLUNREAPE R FRC!

Resul ts Etiviflyl &hailst drindas 288 Slad) Weriht I&ighyyei ght (900
pg/ kg m%ﬁ??tagwgﬁgp A PPFL(?DE, googgﬁgl )ﬁ%g m@gg?p%ggkg pg?k‘g)e gf 3(()
LTQPBVWPPFLQPE, 500 nnol / kg wei ght (630 pg/kg) of PVWVPPFLQPE, and 500

nmol / kg wei ght 8580 pg/ kg) of VWWPPFLQPE had a prophylactic activity
agai nst BFHBBIY® References 51. Japanese Patent No. 3898389 2. Science,

217, 408-gJ 44982 ¢ activity of

Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-
Gliu (NIPPLTQTPVVVPPFLQPE)-related peptides against amnesia

20 Male mice (n=11 to 40) of the ddY strain (approximately 7-week old)
were used, and they received food and water ad lib. Test substances used
were: 500 nmol/kg weight (900 pa/kg weight) of
Pro-Leu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu
(PLTQTPVVVPPFLQPE); 500 nmol/kg weight (850 pg/kg weight} of

25  Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu(LTQTPVVVPPF
LQPE); 500 nmol/kg weight (630 pg/kg weight) of
Pro-Vai-Vai-Vai-»Pro»Pro-Phe—Leu-GIn-Pro—Giu (PVVWVPPFLQPE), and 500
nmol/kg weight (580 ug/kg weight) of Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu
(VVWVPPFLQPE). The test substances were administered to the mice once

30 orally 60 minutes before the execution of a Y-shaped maze test for evaluation of
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Clainms 1. A conmposition for inproving brain function, conprising, as an
active I ngredi ent,

X- Pro- Pro-Leu-Thr-d n- Thr- Pro- Val - Val - Val - Pro- Pr o- Phe-Leu-@ n-Pro-d u-Y or
5a salt thereof, wherein X is absent or represents either Ile or Asn-lle,
and Y is absent or represents Val-Met. 2. A conposition for inproving brain

funct i onspop@iAYduS di@rmaforAPeR§libl € FLRHRE 80l Alites before the execution of
Pr o- Pro- Leu- Thr-d n- Thr - Pro- Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-d u or a

sal t t hdheof-shapek! ceageotdsti brm@ikg weighdwif sgopekintingé umas isohcut@orpuslyi ng, as
an active 15i ngredient, S i ) ,
| | e- Pr o-3HBIN[SErEFhP0 CNR- Fdrksppb I migg) invardesy 9. dycpnraire slyefuncbps- G u or
2 52t RFEEREaa P TR L e imd P WS TiBE 2! T (N drbeCRBE! S1 O
5 test, a Y-shaped maze was used as an experimental device, in which the length
of each arm was 40 cm, the height of the wall was 12 cm, the width of the floor
was 3 cm, and the width of the upper part was 10 cm, and three arms were
connected to each other at an angle of 120 degrees. Each of the mice was
placed at the tip of any one of the arms of the Y-shaped maze, and then let go to
10 freely explore in the maze for 8 minutes. The sequence of the arms each of the
mice entered was recorded. The number of entries by each of the mice for
each of the arms during the measurement time was counted to be the total
number of entries. In the sequence, the combination in which three different
arms were selected in succession (for example, with the three arms respectively
15 called A, B, and C, if thé sequence of the arms entered is ABCBACACB, the
count is 4 inclusive of overlapping) was investigated, and the number of the
count was used as the number of spontaneous alternation behavior. The
percentage of spontaneous alternation behavior was calculated by dividing the
number of spontaneous aiternation behavior by a number obtained by
20  subtracting 2 from the total number of entries, and multiplying a resultant number
by 100. The percentage of spontaneous alternation behavior was used as an
indicator. A higher value of the indicator suggested better maintenance of
short-term memory. The measured values were expressed in the form of mean
+ standard error for each group. A significant difference between the control
25 group and the scopolamine control group was calculated using Student's t-test.
Further, a significant difference between the scopolamine control group and
each of the peptide-administered groups was calculated using Student's t-test.
Results are shown in Fig. 6. It was suggested that 500 nmol/kg weight (900
ug/kg weight) of PLTQTPVVVPPFLQPE, 500 nmol/kg weight (850 pg/kg) of

30  LTQTPVVVPPFLQPE, 500 nmol/kg weight (630 pg/kg) of PVWVPPFLQPE, and
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Asn-1| 1 e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@n-Pro-Gu
or a salt thereof. 5.A conposition for inproving brain function,

conprising, as an active 25i ngredient,

Asn-1| 1 e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@ n-Pro-Gu
Val -Met or a salt thereof. 6.A conposition for inproving brain function,
conpri sialg, nasl/ag veaighty B0l difeVYVPPFLQPE had a prophylactic activity

X-Val - Val - Val - Pro- Pro-Phe-Leu-@ n-Pro-A@ u-Y or a salt thereof, wherein

Xi sabsem9eHStprEwsft-sanyof Thr-d n- Thr-Pro, Pro-Leu- Thr-d n-Thr-Pro,
Leu-Thr-A@ n-Thr-Pro, and Pro, and Y is absent or represents Val-Met. 5 7. A
conposition for inproving brain function, conprising, as an active

References
5 1. Japanese Patent No. 3898389
2. Science, 217, 408-414 (1982)
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I ngredi ent, Thr-d n-Thr-Pro-Val -Val -Val - Pro-Pro-Phe-Leu-@n-Pro-Gu or a
salt thereof. 108. A conposition for inproving brain function, conprising,
as an active ingredient,

Pro-Leu- Thr-d n-Thr- Pro-Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u or a salt
thereof. 9. A conposition for inproving brain function, conprising, as an

active IHhipey edi ent,

Leu- Thr-d n- Thr- Pro-Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u or a salt

t her eof 1. 10. AAcooppsisiotifon ifrprovingrraim @urmtiaing domngrisiog, asarpEcivélg, as an
active ingredient, Pro-Val-Val-Val-Pro-Pro-Phe-Leu-G@n-Pro-@u or a salt

t her eof ingr@diert,, A conposition for inproving brain function, conprising, as

an acti i ngyedi e | =.Vak- Val_: Pr.oq,Bre-Phe- -d n; - sal t
her eof SCpb Moo Gt T PR Yo VP RUATrcin R g oty B
ergin on is for oral ingestion. : e conposition
wher gi n 4 £ RRCQNPARbEGEN 1S i i 13. Th it
according to any one of clains 1 to 12, wherein the
X is absent or represents either lle or Asn-lle, and

Y is absent or represents Val-Met.

2. A composition for improving brain function, comprising, as an active
10 ingredient,
Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Vail-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu or a sait

thereof.

3. A composition for improving brain function, comprising, as an active
15 ingredient,
lie-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a

salt thereof.

4, A composition for improving brain function, comprising, as an active
20  ingredient,
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu

or a salt thereof.

5. A composition for improving brain function, comprising, as an active
25 ingredient,
Asn-lle-Pro-Pro-Leu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Giu-

Val-Met or a salt thereof.

6. A composition for improving brain function, comprising, as an active

30 ingredient, X-Val-Vai-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y or a salt thereof,
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I mproving brain function is preventing ammesi a or strengthening nmenory.
3014. A nmethod for inproving brain function, conprising adm nistering to a
non- hurman ani nal

X- Pro-Pro-Leu-Thr-@d n-Thr-Pro-Val - Val - Val - Pro- Pro-Phe-Leu-d@ n-Pro-3 u-Y or
a salt thereof, wherein X is absent or represents either He or Asn-Ile, and
5Y i s ap¥Befeilr represents Val-Met. 15. A nethod for inproving brain

function, conpgisipg stelng |

Pr o- Pr o- Leu- [IT'%-G'% Taérj‘i%?’ " ré%%@g Ph%ﬂﬂ’?ﬁ“ﬁ”ﬁ?@fﬂ% or a
sal t 10t gy Lefi-Thrtin mrmbhaéufmﬁ@mwmvmg a'PaHaF’r% hHgction, conprising
admi nistering to a non-human ani mal

| | e- Pro- Pro- LeYiisThisse@t oy TéprePeots\\adl-Wed. - Val - Pr o- Pr o- Phe- Leu-A@ n-Pro-G u or
a 15salt thereof. 17. A nethod for inproving brain function, conprising
admi §i stering to a

7. A composition for improving brain function, comprising, as an active
ingredient, Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a sait

thereof.

10 8. A composition for improving brain function, comprising, as an active
ingredient, Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Giu

or a sait thereof.

g. A composition for improving brain function, comprising, as an active
15  ingredient, Leu-Thr-Gln-Thr-Pro-Vai-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a

salt thereof.

10. A composition for improving brain function, comprising, as an active
ingredient, Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu or a salt thereof.

20
11. A composition for improving brain function, comprising, as an active

ingredient, Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Giu or a salt thereof.

12. The composition according to any one of claims 1 to 11, wherein the

25 composition is for oral ingestion.

13. The composition according to any one of claims 1 to 12, wherein the

improving brain function is preventing amnesia or strengthening memory.

30 14, A method for improving brain function, comprising administering to a
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non- human ani nal

Asn-1 | e-Pro-Pro-Leu-Thr-d n-Thr-Pro-Val -Val - Val - Pro- Pro-Phe-Leu-A@ n-Pro-d u
20or a salt thereof. 18. A nmethod for inproving brain function, conprising
adm nistering to a non-hunman ani nal

Asn-1| 1 e-Pro-Pro-Leu-Thr-G n-Thr-Pro-Val -Val -Val - Pro- Pro-Phe-Leu-@n-Pro-Gu
- 25Val - Met-homam awEimal t hereof . 19. A nethod for inproving brain function,
conprisin admnlsterln X-Val - Val - Val - Pro- Pro-Phe-Leu-d n-Pro-3 u-Y or a
salt thefdgPPimneplAr-Seind hér&@ﬁ{awrah\/@bi?&é’ﬁ@sp%yeleﬁIrﬁ?rfo@lﬁ YRF - Pro,
30Pro-Le Thr-Pro, Leu-Thr-A@ n-Thr-Pro, and Pro, and Y is absent
or repre Sépéh‘ggf)f n‘?z}e"e’“ 20. A method for inproving brain function,

conprising adnym étf:%dt’bGré&eéeﬁl%rb;MB #hdMRlle, and
Thr-d n-Thr-Pro-Val - Val - val - Pro- Pro- Phe-Leu-@ n-Pro-d u or 5a salt thereof.

21. A nmet hod fvis abguroor ngpresants \falmMét. on, conprising adm nistering to a
non- human ani nal
Pr o- Leu- Thr-d n- Thr - Pro- Val - Val - Val - Pr o- Pro- Phe-Leu-d@ n-Pro-A u or a salt

15. A method for improving brain function, comprising administering to a

non-human animal

Pro-Pro-Leu-Thr-Gln-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a salt
10 thereof.

16. A method for improving brain function, comprising administering to a

non-human animal
lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Vai-Vai-Pro-Pro-Phe-Leu-GIn-Pro-Giu or a

15  salt thereof.

17. A method for improving brain function, comprising administering to a
non-human animal
Asn-lle-Pro-Pro-Leu-Thr-GIn-Thr-Pro-Val-Vai-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu

20 or a salt thereof.

18. A method for improving brain function, comprising administering to a
non-human animal
Asn-lle-Pro-Pro-Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gln-Pro-Glu-

25 Val-Met or a salt thereof.

19. A method for improving brain function, comprising administering
X-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu-Y or a salt thereof, wherein
X is absent or represents any of Thr-Gin-Thr-Pro,
30  Pro-Leu-Thr-Gin-Thr-Pro, Leu-Thr-Gin-Thr-Pro, and Pro, and

38



10t hereof. 22. A nmethod for inproving brain function, conprising
adm ni stering to a non-hunman ani mal

Leu- Thr-d n- Thr- Pro-Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-G u or a salt
thereof. 15 23. A nethod for inproving brain function, conprising
adm nistering to a non-human ani nal

Pro- Val - Val - Va} nspé&%éa 8F ﬁ:ﬁsé@h’ts@eﬁ‘!\}?éto Au or a salt thereof. 2024. A

met hod for inproving brai unction, conprising admnistering to a

non- hurman ani nmal Val - Val - Val - Pro- Pro- Phe-Leu-@ n-Pro-d u or a salt thereof.
25. The nethod according to any one of clains 14 to 24, wherein the

adni ni st2f.i ng A gethed fadmprdving ataiofung®sn, zempnﬁmgmrmmtaen@mang to any

O O o B a2 o Eh P2l VBLOX1 B B LB b b Sorgp ot o

5 asalt thereof.

21. A method for improving brain function, comprising adminisiering to a

non-human animal

Pro-Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a salt
10 thereof.

22. A method for improving brain function, comprising administering to a

non-human animal

Leu-Thr-GIn-Thr-Pro-Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a salt thereof.
15

23. A method for improving brain function, comprising administering to a

non-human animal Pro-Val-Val-Val-Pro-Pro-Phe-Leu-Gin-Pro-Glu or a salt

thereof.

20 24, A method for improving brain function, comprising administering to a

non-human animal Val-Val-Val-Pro-Pro-Phe-Leu-GIn-Pro-Glu or a salt thereof.

25. The method according to any one of claims 14 to 24, wherein the
administering is oral administration.

25
26. The method according to any one of claims 14 to 25, wherein the

improving brain function is preventing amnesia or strengthening memory.
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