Z®X |2 BDNF #EHERMA~MHET 5 2 &L BKRE Sh 5 —77 M BDNF EEEERES

AR RERRERMES LAY b RV E S T3, Nibuya 5 (1996) 1€/ 7 I ERY
ABMRER A ESTEEOR S >EORYR5IC LY, #E T CREB X0 BDNF mRNA
DOREAHML, 5> CREB @ CRE EII~OFKE LM LIZ & 2WE LT3, Zh
5O S SEIZIE, BEBSIC X 0 EEEREICIT B MEHT A OREER R LM RED
REFALRAET S LV I PRBRVEEN TS,

GDNF
GDNF & ¥ /- i iR 2 T T iR R F Ch Y, PRI VRO ERF LML
BPREL. FARIVEDALESEEZEET S (Lin et al, 1993), MEHEEE~ Y 2EF
JUCIE. GDNF RREEIC L ARERE ZEEIT I Z ERRVIEShTY v% (Boucher
‘et al., 2000), '
f%iz GDNF %ﬁiﬁ'ﬁ‘é Lizky Mﬁ%’r&%%m’*ﬁ%ﬁ SRHNRRENTNS,
Tomac & (1995) i GDNF %2 v 7 X DB H R B EHKICEAT 5 &
l'methyl'-4'phenyl'1,2,3,6‘ tetrahydropyridine (MPTP) {2 & - TR Z % F3I AEEE
MR RS RN MBERIME SND Z EERL, N—% U Y URBROWEREZ R LTS,
GDNF % LU F U A NARY F—THBRAR, 7S—F v Y VIHET NN Offi~ GDNF
AEITHT L TW%’T'T&%EBEQ L BEARRETS 2 bBESN TS (Kordower et al,
2000), £72. b MCBIBRAL LT A—F 1 Y VREE OKXMEER (#ea%) ~D GDNF
DOEERER T, GDNF #5015 18 » A% bR RS U ERIT 28%EML
TRy BE51EELEACBWERITBESh Ao L BESh T2 (Gill et al., 2003),
Z Dk H i Bi~0 GDNF OB F TR EEBOBRICED THD Z LR EN TS,

BDNF ¥ X (8 GDNF ### ¥ 5 Leulle DR |
R RET P EERYT DWE L LT, REHIRATHS FK506 (57 1Y hR) B4,
EANTWS, FK506 iZMEMBEMZEBL, TADAREMIZLDF A -V bRER
%+ 75 (Phillis et al, 2002), —%. FK506 1EH4RT v MEFHET A hryA b
(Zawadzka and Kaininska, 2003) < 7 ZfH#EEICB VT BDNF EEEZHETD
 (Tanaka et al,, 2003) Z & %6, FK506 23R IéR#1EMIZ BDNF 24 LTV L EXD
nB, Lol FK506 RBiiEt 2 fom . Be@RBORREL L TRRANS
BLEXLND, LI TCRVWESREZOR, GEMEERORVA L) 74V VY HUE
GPI1046 2 ¥ T 5 (Tanaka et al,, 2001); —%. Nitta & (2004) i, FK506 DA 5/
T4 VBB A M LA 2 OBUKME DR TF R LeuTle #3YRE di s FHE
#IKZ 35\ C BDNF 3 L0 GDNF ORBEBET S = & 285 Lic, InbORRFY
A% = A BB LT, Lewlle it CREB DML/ L T THRBET ORREHFHT L
BRBENTVS (Cen et al,, 2006), A Y FF LT F— b TFUv LI Lewlle 254%
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FAEMIA~E D AN B 2 &b, ISR T Lewlle L HEERT 5 EAE REY u~v
FNTFT7 4= AART ML KRBREFA I 0ARTFTURAT v B ICIVBRRLIZED
5. heat shock cognate protein 70 (Hsc70) 25 Leu-Ile & 8 RRICHEEA TS Z LR
72 &t (Cen et al., 2006), %7z, Leu-Tle I3 Akt % CREB 0 U L EL & RET HHEN 6,

Hsc70 & OAREVEM %A L T heat shock protein 90 (Hsp90) & Akt D54 Z{E L. Akt
DIEMAL L & HIZTHO CREB OFEMH(LEBEL TWH EEX OB,

In vitro T Leu-lle i35 4R < v X B3R Ml O B RHIB85E % Hl 45, BDNF $ 7203
GDNF O~7 B RB~ T ZAHROMETIIZOL S REERIRONRNI &0
Leu-lle D#MRRFEEAIIINOD=a—n bua T4 B2 ALTWEEEZ NS (Nitta
et al., 2004), FEIZR~ X 51z, GDNF iX k33 /**ﬂix@ll%sm’*ﬁﬁ CHEREREEDL,

FANIVELY 1&&%’[‘&%%@‘?‘5 &G TS (Linetal, 1993), In vivo BT

ImﬂhwiﬁﬁﬁiGtbn%/bﬂ~/®ﬁ*¢«®&$ i@%%btbﬂ~/WV
ROBERL,AZ 728 IVEVFERINDTHRE LM TS (Nitta et al., 2002),
AF VT =B IURENE R EICKT DEEHRITMBS K U BO R L Eb Y2
BNz G, Lewlle 12 &3 GDNF DOEAFENEY ~OEFECERELIETH 0L
5 BT OVT HBRE SN TWS (Niwa et al., 2007a; Niwa et al., 2007b), A X7z # I
VRELE R L BEMEFET A~ DA Lewlle ##51% &, GDNF OEESEKA
L. A2Y 728 IUBLOELERICE D BRSNS MABTOMBA K/ > BOB
IRIGHPET Lz, S bi Imdh&%??XTi%%ﬁﬁﬁ#ﬁbewé &%ﬁ
EhTW3 (Niwa et al., 2007a; Niwa et al., 2007b),

7 v FUHENCE B LI AR R IS REE O AT RRME

BDNF # £ Ut GDNF O#RERBIZIE. Zhb0ERTFO TR TR S 2EE0MREHET -
SRBORELEFEZRILL TS, ZOHEBEO 1L LTHLNTVIOA, X
FY DT BEFAMERA F LR EDEMIC LD X7 LY — AOBENEL LEEEER
FAGEND 7 u<F L VEFY U7 ThD, BIFTit. histone deacetylase (HDAC) D
—%h_J: SrusFUET ) > 7% BDNF $li#iz X 5 CREB OEH L% TTHE L, Eh72m
~ﬁTT®ﬁﬁ iéﬂ%mﬁ%ﬁDOM%wﬁﬁkO&mé kmréhfwé
(Tsankova et al., 2006; Fischer et al., 2007), B4/ T HDAC O#EEHIEZ T CB LE
25N TV BEF O~ nitric oxide T& Y . BDNF o 7'+ VRE O T ¢ HDAC % §-
=haiMbT B ETraeF o ORTEFLE2E L. CREB _LCJ: DEBEETLHEL
TWEZ LARRIN TS (Nott et al., 2008) ., ZD X HiZ, BDNF DEAFY LIz
anv%/)%rj/ﬁ@ﬁ@ﬁ@ﬁ#ﬁﬁ%kﬁ#é%ﬁﬁﬁ%kﬁt&ﬁﬁ%%<&
Exbhb,

R
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BDNF # X Ut GDNF DEATF BT« REEHREAOBRRICEN THD Z L BPHRFS
., Bk TS R Lewlle tiﬂ“’m'é‘:znB@lﬁ%ﬁ)fééét%téﬁ:éﬁﬁ BRMETH D,
Leu-Tle i2 & 5 GDNF OEA#IAIL N3 AHEROREOHAERE 2FHE L. 7 BDNF
DREEABRIIIMP ORIFIETER S T 7 A B OREICBIET 5 Z &35, LeuTle iLE#H -
B OMRE MR BIC BV TAEDRE R ARERH D, El, O &5 72MA BDNF &
L U% GDNF O n#k & HDACER ¥/ u~F ) 7Y vy %'M@(‘: DHRATED
kﬁﬂﬁ%ﬁ%m%%énéwritw@k%ﬁéné
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Abstract: Yoko HIBI!, Atsumi NITTA% Toshitaka NA‘BESHIMA2 and Kiyofumi |
YAMA.DAl (t Department of neuropsychopharrrvxacol'ogy and Hospital Pharma-cy,ANagoya
University Graduate School of Medicjne, 65 Tsuruma-cho, Showa-ku, Nagoya 466-8560,
Japan, 2 Department of Chemicai Pharmacology, Faculty of Pharmacy, Meijo Unibersity,
" 150 Yagoto-yama, Tenpaku-ku, Nagoya 468-8503, Japan) A possible relation ofBDNF

and GDNF to neuropsychiatric disorders

Structural abnorma_lities are demonstrated in various neurdpsyéhiatric disorders,
include Alzheimer’s disease, Parkinson’s disease, and even in major depression. On
the other hand, recent studies have demonstrated the struct;urai and functiqnal |
modifications in adult brain that is associated with synaptic plésticity and neurogenesis.
Acgording_ly, reguiation of synaptic plasticity and neﬁrogénésis may lead to the
dévelopm‘ent of -noyel treatment for neuropsychiatric disorders. Brain-derived
neurotrophic factor (BDNF) and glial cell line-derived neurotrophic‘ i"actor (GDNF) have
important roles not only in the neuronal survival and differentiation, but also in the
formation and‘maintena‘nce of neural ciféuits and synapse plasticity. Accqmulating

evidence suggests that these neurotrophic factors may be applied to the treatment of
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negropsychiatric disorders. In addition, compounds that increase the expression of
BDNF and/or GDNF in the brain should have potential therapeutic values. We have
demonstrated that systemic administration of dipeptide Leu-Ile increases BDNF an&
GDNF production in the brain, and has a protective role in methamphetamine and
mofphine dependence. In this review, we discuss about’the potential role of BDNF,
GDNF and their inducers in the treatment for neuropsychiatric disorders.

Key words: BDNF, GDNF, neurodegenerative disease, Leu-Ile, Chromatin remodeling

(Reprint requests should be sent to A. Nitta)
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Abstract

Leu-Ile, which induces neurotrophic factors, could be a novel
therapeutic agent against not only neurodegenerative
diseases such as Parkinson’s disease and damage of the

" spinal cord, but also drug dependence by inhibiting drug-

induced place preference and behavioral sensitization.
Moreover, we have found that Leu-Ile inhibits
neurodegenerative diseases and drug dependence by
activating Akt, since Leu-Ile activates Akt signaling.

Novelty and Originality

There are few efficacious medications for drug dependence.
Since we have found that Leu-Ile inhibits methamphetamine
and morphine-induced dependence, we will investigate the
effects of Leu-Ile on nicotine, alcohol, and other drugs of
abuse-induced dependence in subsequent studies.

Abstract

We have identified novel molecules from the nucleus
accumbens of mice treated with methamphetamine. We have
named one of the novel molecules “shati”. The other has
been identified as a diabetes-related protein, although there is
no report of the physiological role it plays in the brain.

Novelty and Originality

We have found important molecules related to drug
dependence. These molecules reduce dopamine release,
which blocks drug dependence. We will investigate the
relationship between these molecules and
neuropsychological disorders.

Keywords

Applied Research Collaboration

Leu-Ile, a hydrophobic dipeptide, is safe, since mice show no
toxicity for receiving 1g/mouse of Leu-Ile. Leu-Ile is contained in
milk, salmon, red wine, etc. Leu-Ile would also be useful as a
functional food as well as a medical drug, if Leu-Ile inhibits
nicotine and alcohol-induced dependence.

{___siniditory eHects of Leuhe on drup-ndured sependencs

RS BmeRTPCR
erease i expression.
Tevels of THF .o mRNA

Applied Research Collaboration
We are considering the application of diagnostic kits for several
psychiatric diseases, based on the concentrations of the new

proteins in blood.
i Frotes of shadi in METH.

CSF:oerebrospinal Rudd
SC: scrmmbla oligorucioodde
AS: antivusas chgorrcivovde

Ioxensor netieiy (rouns 120
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Leu-Ile, which induces neurotrophic factors, could be a novel
therapeutic agent against not only neurodegenerative
diseases such as Parkinson’s disease and damage of the
spinal cord, but also drug dependence by inhibiting drug-
induced place preference and behavioral sensitization.
Moreover, we have found that Leu-Ile inhibits
neurodegenerative diseases and drug dependence by
activating Akt, since Leu-Ile activates Akt signaling.

Nuvelty and Originality

There are few efficacious medications for drug dependence.
Since we have found that Leu-Ile inhibits methamphetamine
and morphine-induced dependence, we will investigate the
effects of Leu-Ile on nicotine, alcohol, and other drugs of
abuse-induced dependence in subsequent studies.

Abstract

We have identified novel molecules from the nucleus
accumbens of mice treated with methamphetamine. We have
named one of the novel molecules “shati”. The other has
been identified as a diabetes-related protein, although there is

no report of the physiological role it plays in the brain.

Noveity and Originality

We have found important molecules related to drug
dependence. These molecules reduce dopamine release,
which blocks drug dependence. We will investigate the
relationship between these molecules and
. neuropsychological disorders.

Keywords

Applied Research Cellaboration

Leu-Ile, a hydrophobic dipeptide, is safe, since mice show no
toxicity for receiving 1g/mouse of Leu-lIle. Leu-Iie is contained in
milk, salmon, red wine, etc. Leu-Ile would also be useful as a
functional food as well as a medical drug, if Leu-lle inhibits
nicotine and alcohol-induced dependence.
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