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The present invention relates to pharmaceutical compositions for treatment of neurodegenerative
disorders, wherein comprising: D-cycloserine or D-cycloserine-related derivatives. The present invention
also discloses dosages of said compounds to treat symptoms of neuron-degenerative disorders, including:

suppression of neuroinflammation and neurodegeneration, as well as improvement of cognitive functions.

HEREE



TW 1544923 B

1544923

#

i

S

,-f;w

»um m»m; SW }kmn

fi

m.\&“wvm

m\mxn =
- -

-

.
m

-
wm’m’?"-ww? -

- ﬁ

-

-

is

-
-
.

.

.

-

-
-

“. -

Tl
. mw“m“.w.“mm...k -

. -
. “%.\anﬂa . -
.iaiﬁ - ‘"i...i.el.&: .‘... -

-

-
- aav»‘“.m

e

ve‘v:&‘:

‘.‘ - - .i

.‘ ‘.»‘.»‘. -

i
- %'

- »ﬁuﬁf..“..
i mﬂ mmx 5 %..‘mﬁ‘. - rnmm -
f\;ex\»m‘ H - - 3@3..
. »»m.&m .
- ‘.H...‘".‘“...u.m‘«.w -
;w{‘.

.

,:,,ﬁ ﬁ rﬁm

m“.v - ammmm »

.‘.H.H.H.ea“w.u‘?mm“ W m

-

-
.




1544923

ik
\5iﬁ‘%%$ﬂﬁ%%

(ARAERK - HAF HOEELS  XERFIFVHAE)

e pwgw: oY) Adlk ﬁ%tj

N4 2E : - N4 A3 . ' (2006.01

X*o}ia 98.12. 29 XIPC ﬂ;ﬁﬁ 60’79216%% )

— ~BEHLME (PR 2¢ 1728 (2006.0;,
- f °®  (2006.0,

B oA s & 4 & R M kB2 B B 4 45 4/
PHARMACEUTICAL COMPOSITIONS FOR TREATMENT OF
@ NEURODEGENERATIVE DISORDERS

s PXEABE |

ABHGHNARAN BT ELRILEERIBEE AL
M B4 K D-B 4 8k (D-cycloserine) RESTA W -
TRENE B BB ERAEE > AN ERFELEBIAEN
BEREMR G HFEE R R A& TERAL S A

RFo Ty AE ©

@ = EAXHFAHE:
The present invention relates to pharmaceutical compositions
for treatment of neurodegenerative disorders, wherein
comprising: D-cycloserine or D-cycloserine-related
derivatives. The present invention also discloses dosages of
said compounds to treat symptoms of neuron-degenerative
disorders, including: suppression of neuroinflammation and
neurodegeneration, as well as improvement of cognitive

functions.
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~ 25 BA 3R B
[ %877 B 2 B HT4a 5]

ABEPHALMPANGHFTEERIEEERZIERZALY
BREFEABE B2 &wabhErELSAE D-B 4 KBk
(D-cycloserine) s E 474 4 -

CNIET D
® MRBHEIESL BB SL %2 4% (glutamatergic
system) @ E FEibx N-F A-D-X X8t 8 (N-methyl-D-

aspartate» A A FHFEFHM NMDA) R B HREKS >
BHELBRNBLHBEBMFMN (excitotoxicity ) 3] A& 4P
% iR 16 M & % ( Javitt. Glycine modulators in
schizophrenia. Curr Opin Investig Drugs, 3: 1067-72,
2002)c Bl s A 4 LA E NMDA BB X F M » TAHA T U
PS RENGSRLREMIROGFESE BRI REESR -

-9 A-4-%%-1,2,3,6, mBaotb R (AERAFHEF
B4 MPTP) RS EHBHALERE—MHEF  eHRBEEEIREE
& (substantia nigra pars compacta; £ K P FE P
#% SNc) Rz S5t @mie - NAPTP ¥ AN S H EEH B
AEERBHHWAELEC L AKE (Ferro, Bellissino,
Anselmo-Franci, Angellucci, Canteras and Da Cunha.
Comparison of bilaterally 6-OHDA- and MPTP-lesioned

rats as models of the early phase of Parkinson’s

"
&
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disease : histological, neurochemical, motor and
memory alterations. Journal of Neuroscience Methods,
148 © 78-87, 2005) - MPTP F 1% & & s i %) o) At FE 48 91 B4
BB BRIt bR RAFEE XA £ NPTP
RER oS B4 MBNL L %®EEI (Robinson,
Freeman, Moore, Touchon, Krentz and Meshul. Acute and
~subchronic MPTP administration differentially
affects striatal glutamate synaptic function. Exp
Neurol, 180 : 74-87, 2003) - & # Rk g1 & M B Bl BT 2
NMDA % #2 & & fF » i BETREITH @ HEGEBEETRANG
e o Bk MPTP R % > e RAKBBEEKR » 5l &
A MR HF M B & et~ (Raju, Ahern, Shah,
Wright, Standaert, Hall et al. Differential synaptic
plasticity of the corticostriatal and thalamostri-
atal systems in an MPTP-treated monkey model of

parkinsonism. Eur J Neurosci, 27: 1647-58, 2008,
Chassain, Bielicki, Durand, Lolignier, Essafi,
Traore et al. Metabolic changes detected by proton
magnetic resonance spectroscopy in vivo and in vitro
in a murin model of Parkinson’s disease, the
MPTP-intoxicated mouse. J Neurochem, 105 : 874-82,

2008) -

D-3% 4 Bz & (D-4-amino-3-isoxazolidone; D-cyclo

serine X B DCS) R —HRBMEREF (BBBLB

“

o
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F)e BATC4o o D-BF4REM TN A4 NMDA £ Ex
BREL s A o & NMDA £ 8w " B & # , (partial
agonist) - D-B 4 B AR R BEN B EMSHIE > T
U ERF S RER &6 AMEK (negative syndrome)
(Goff, Tsai, Manoach and Coyle. Dose-finding trial
of D-cycloserine added to neuroleptics for negative
symptoms in schizophrenia. Am J Psychiatry, 152 :
1213-5, 1995) ¢
£B &A% US 6,551,993 B & D-BH4METHELC

A REEFH »REZXTEERENFREEK
(inattention) MmE&FH & % BB LTI AL ZH
WA EHE X - WHERRBRILAB i fesin - 59 AR FA
F5 US 7,160,913B2 8 E X D-R &4 BRBL HF A 2 ¢
(levodopa) R #& 3 # 8 (benserazide) T A ¥ £ %% %
EERECEAREZI R LERKALER S CATI AL
R > Bl ALk 1R 2 E (dystonia) A & & B #
(dyskinesia) AR B EHM 2T —REB —FZHER
D-B4MEAHARSERETSHMTURELZRSZ EZ

HMR AERBZIARERRIABRTEMACPCZER I
FHRTFD-B4HKBEIER REEL ZEBH - FTHETEHEK
FACPCZHRRMILEZH/ F ALK S E levodopa LXK
B BUBURTZLTAACERBEMEHEEAF D-K
KRBT RLEEHELARENERBRBLEZR
ﬁ@éﬁ\&fﬁ%%@ﬂj%éﬁé’vﬁdbﬁﬂklﬁdiz‘v P E BT AE

tes -
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A HERBEMN A EEF SRS - AoBBEE
%7 % % (Neuropsychological deficits in Parkinson’s
disease patients with visual hallucinations. Mov
Disord, 21 : 1483-7, 2006)-
B > US 6,974,821 $2 US 6,667,297 2 HEFHE
" BHBBETURREERBH I RERTEHRBRIE > 2
AREREBELRXEZEHFAEARNMTEER > MALM
i Mz claim PERREME  BARRECHFEHEN &
@ o .US6,228,875 ER D-Ba4mBEA AN S REEN S
 HRBRTRERMA L E R EAKKE 0 2R LA
RARGHREREREBGMTEENR - USO,668,117 3% % D-
Pk 4 Bk B #1 carbonyl trapping primary amine agents 4
AT RERNEER EXZERANAECRFEERIITHE
JE Ak o US 5, 486, 763 #2 US 5,087,633 X5k D-3 &k AR 8 =T
UHELFAN - MEZBRRKERARETAZZE AR
#Hry o US 5,468,763 #2 US 5,061, 721 & % D-3k 4k Bz 8%
% bz D-alanine AT UK £ 2 ¥ ~ 2w B R4z
- US 5,187,171 ¥ & D-R 4k Bz 84 T tA 6 % PCP mrsf i &
mA S RE °

FERAAERARAFLFRFATERAEABP EIAZ
%4 4. D-cycloserine # MPTP & ¥ 4% = Wistar
REHNBEFRLREBIBE. £ HER, BEHEX:
35, 2009 » Wang, Huang, Ho, Huang, Liou and Ho. Effects

ey
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of D-cycloserine on MPTP-induced neuroinflammation
and deficits in episodic-like memory in Wistar rats.
Taiwanese Psychology Association 48th Conference,
2009, Wang, Huang, Ho, Liou and Ho. Effects of
D-cycloserine on MPTP-induced Neuroinflammation and
Deficits in Episodic-like Memory in Wistar Rats. The
22nd Biennial Meeting of the ISN/APSN Joint Meeting,
2009 X & Wang, Liou, Pawlak and Ho. Involvement of
NMDA receptors in both MPTP-induced neuroinflamma-
tion and deficits in episodic-like memory in Wistar

rats. Behav Brain Res, Online publish: 2009 -

[#ANE]
BB E sk D-;, 4t (D-cycloserine)
REMTAEMERGE S RN EIL T AN LE

X @RI ERAEEBZA B -

B MPTP RE2 X QEHEL2 %2 H AR
BB RACAAREAS BRANSEGAAL > BkE R D-5
GRBAELE PP HEZIA AN EARL N LA &

FD-BRGBRBRETAEDBAANNGCRC L ARKERLST]

BHAERE - A MPTP A3l B A EEBEREABRL
FRAZEMH SR ERZIFRELAERG AN > B EH
RBABEIRN B oRATCZIR S LB ER TV
> Bt T A AH e LRBRIEMERZHE KX (nodel) -
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RO KRR A NES MPTP ;U3 B i 2 i @R
kA RBEET D-R4BE LR WRAMELIES
RABEXLPEUEED-BYGBBRAAEMTAMERT ERTE
RIGMERZHE - MAEAETRED-RGMEL R EL 47
AYHHPRBIEMRERZIVAR HREFXL —ABE

S AEABWMARNRBE - HANGRITEBIHY
# 5% (neurodegenerative disorders) z%%ﬁé\% »
4K D-3 4 8k 8 (D-cycloserine) s E4T74 4 -

ABERAIEZ LRI ERIEFLE XN E
B BAERABRPELARE - MESBRKE B
R~ PR~ $8MELbE BHIREBEATE BEUX

EBEAEMER XA -

AEAmMBZD- BG4 BRBITEDOTRET - B - EH
T ik R EZ R Hlde D-B4 B B#(salt)
#m - B (ester) H A ~ A (alkylated) ® # -
D-# Bz (D-alanine) & D-# Bt 8 (D-serine) > 12 Rk
T MBEHRECEMITRERIARBLARZ AR
AR -

AEAZB R bW EERTIRAREZINLN > &2
Bh - Bigr - BARIBRE FTTHEHESZESR (o
FB) RBFR > TEANRT -

BHE AFAIBL U YR ERRBERALLER
BMASHIRE - MAEKAOR -~ FFo ik (4o FHFIRES
5P % (trans-mucosal )~ F T % ~ BHAERE - KH

B

uf
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BAE % % (intrathecal) RALAES %) WA
REHEER -

AEHZH— B éﬁ&ﬁ"%&#aui%ﬁﬁﬂ/\%Z&Fﬁ il
FEOAPD-B4BEBIBEARERS-I0 (BE/2F)-

AEHAZLF—BHUANLBE A SYANEHRMNER
LR RERZIAE e HHEE X TRAEZEL
BT - HER IR W ERRE 48 B
JE AR e

AU 2 A 45 A R 45 0 BB P R f B0 b K,
H AL A &2 X E AR -

RBRZWV i fethbthis - 2E Mk~ LR HE -
B Ehse - s (object recognition) ~ 4
2 M Pk zh 8 (visuospatial recognition) R # AT H
(executive function) R EMBE U ThFELETE ©

AEAIBFHERGERTOERBEMER > #ldo !
ROB - BOBRELRERNE -

[E#%F ]

THZERFARBARAEAZITE - TG RNA > &
TG ARAEAREZT RS > AR UARALER > K3k
Rl REHZHE -

B 2% —

AEHE A 39 Bk Wistar A& (2% 306.2+0.9
g; BioLASCO Taiwan Co., Ltd.) 2 E % &4 - FFA X
FiEHFASE %M (the NIH Guide for the Care and Use

9
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- ' . o =5,

of Laboratory Animals)’ # i@ i@ ¥ LLJ %‘?;—1 ;;ﬁz WK =

# 5] (IACUC approval No. : 434) - Fr A S #r 4 5 31 B2

R Fi #F MPTP A2 AL ERBEFE AEIE S

AREHHHEKX - MPTP REZLBRAALBXTHF 18: 00 &

HEEENETFTD-B4KEHBI-DRI0FBHR/2F/X (@

MEBKFE A BmaX (MPTPHAE LB kE ) Fkha

— (MPTP+DCS 5) #a R E¥ 5 4 — (MPTP+DCS 10 48 ) - 18 ¥

frda (BPiEdl @) XHHABIHEBEIHLAEZRBE L (1

Q 4/07/R)(MBEHEK Shant2 B A B k) &

FREIBR - UATFoainEsa FREL -THE— K
e —_fz -

a3 F4H C MASN TR YA U AEES Zoletil (2

% %/ Jr; Virbac, Carros, France) #4788 1% ¥ 56 3L

MM FH A MPTP-HCI (F 2 AL ERBARS I ME

H MPTP; Sigma, MO, USA)(Gevaerd, Takahashi, Silveira

and Da Cunha. Caffeine reverses the memory disruption

| induced by intra-nigral MPTP-injection in rats. Brain

Res Bull, 55 : 101-6, 2001, Da Cunha, Gevaerd, Vital,

Miyoshi, Andreatini, Silveira et al. Memory

disruption in rats with nigral lesions induced by

MPTP : amodel for early Parkinson’ s disease amnesia.

Behav Brain Res, 124 : 9-18, 2001) A ®E A Bk (2

WA) UABEEHZTEIARBBMPELLTHRBEE (SNe) -

EEEeERsHk (Episodic-like memory test)

10
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MPTP & ﬁ&?lSkﬁﬁﬁF &5 0 £ — 18 H
HZER (60 x60x40 A% ETBEFERATEE IS BER
BEZHRE) ZPEAT MAKZREAEIRS AR 9 B K48 FE
HER ' RABPBENHAAZR P LS 160 &%
R AREITHARBNITAE - FAAREARERLE XE
BHRZUHERERKE  ZHHEEEEAH 950 2 Bk
REBEREEHBGZDH  HEAREL - SE - BEE KA
FomBREFRRE  Ev e B AEAERE (AR 6.5 2
R Ay BREAERBAF) EBHHANART
(A @mA 1.5xb A4 -~&loas-~kamakkER)-
RIBRAT— R B RBEEANLRHAZM 2R AL adiR
Eo o BRO N2 KRMBR4 G FHLBRIDRBREE -

BHERLEABRLIBAATXKAREZF E#H 4T (LI
and Chao. Electrolytic lesions of dorsal CA3 impair
episodic-like memory 1in rats. Neurobiol Learn Mem,
89 1 192-8, 2008): % ¥ % & & R @R AW E — 18 R 5
Hox (test) A% —MAHBRRBRF  HL2EF—8 (A)>
HREBEANHAZHM Y AvYREw@ERRZHHE (FH
g —B (A 22FB) BXREAK LKL 4 - MK 60 %

%  RERBREAZER  2&EXE M@ KREAHL (5

) BB ERRS —EYUF LR EEEZHOKE
BmE (FREE—B (A 2ATFTH) H— R 60 454650
fafk > #ATRIBRAR > AT AE - BHRI/RARAEEZ HME
itk BAR—@ (1) BF AR EZHEY

11
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HoBmAERF @ (2) AmE—@m(l)RE—@ (2) ¥
SHE—ENRMEZRMEHM4 (11)-(21) % —a (1)
BRE=—@ (2) PEA —ENHOMEXHMLEDH (12)-
(22) (H#EEmFE—B (A) 2A5THEH) 2% RKAKESE
My 4 P fe Z B fa] o

UEBERFEAEMS># (one-way ANOVA) » B R BT 4
F—EAF —_EARRERY  RAHYGHEEREH T
BREEZE (P>0.05 HEKREZR) ARRART &
BABRZLEYHRETFRTRER > 44 0 48.048.2
# s Eem K 5H8.8+14.7 # -~ FEm— 54.445.9 #
o — ' 25.444.3 # > @ k] £ & ( between-group
differences) (F (3> 35) = 2.397> P = 0.085): 1=
TRADCAREZBEMS - 0L 2x2 % B HH[2x2 Brip#4
HBF% B (object recency) XL B ] a4 B F
AREENN BRBET I ARNAYRAEAFENEREL
& M LB “object recency by location” Z R &
e o dEHlm (F(1 9) =13.747> P = 0.005) %
Bam— (F(1> 9) =5.795> P=0.039) et —
(F(C1>» 8) =22.252> P=10.002)- 2R AF®HAX
(F(Cl> 9) =1.516> P =10.249) P A BB IX T4
M oo

FLEEF B (B RBEATFTEAARKE R M
HPXP<0.05>*%xP<0.01-#1P=0.066:#%#2P=20.065"
3P =0.051 siirdlaMmi  EREHEAFHELLE

12
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2T 4% -8B (B) Y FREATZEFHAHHBZEE

#% B (maineffects)(F (1> 9) =6.736> P=0.029):

EREGE A BV ADHZEIEZZE - BIAMAEGY

e E (location) T X2 HE - UEH t BHE S

oo & RBrEHAE (d.f. =9 t=3.051> P<0.05)-

Emae® (df. =9 t=2.897 P<0.05) e €%

— (d.f. =8> t=23.249> P<0.05) 2 AERiLBRES

. MEEM»E—@a (1) xBaEHH (11) (B8R FE xR

® nwnEes-mewuEme (12) mE) LATR

B ZREEFAPEARAMLESE — A (1) R EHH

(11) 2 M ENFEERANFRENE —BZHMEY

# (12) zeFf (d.f. =9 t = 2.101 » HBMENER

H2.69)(%—B (B)) - X BHtHhEsHETESHEA

(d.f. =9 t = 2.614> HaiEPeEfE (2.69) &2 §F

a4 (d.f. =8> t =4.028 P < 0.001) jt&

o RZBHRRFHEGHENE — @ (2) ML EHH (22)

(BgngE—a (1) 2BaEHa4 (11) mE)- 2%

BRETHTHRE - ZHHABILTHER - '

THGERBTENCGHTRAERRA B BH RN &

T AEHH A E m#H (what and when)» £ T A&

itz mE (where)' 22 MPTP E 2 & F3& L7 4 -

&8 D-3R4E (10 B/ AF/KR) %K% T L4 MPTP
REZHHHHKEFHR TR E -

13
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F 3 —

a4 o#  (Histological assay and image
analysis)

BIFHaeEARALRR K REA R CO: R E M E %4
o BB K FEEE H5-6 B KA R %= R F e

(paraformaldehyde) ( A% 8 4 %% 75 % PBS e & ) # 47
BER MBRREEERE £ 4°CRA%=ZF FRRZ 20%
RBAEARME T ARARZIBEWA (30 #4kK)- %A K
E8 % %ar 2%k (Wang, Wu, Liou, Wang, Pawlak and Ho.
MPTP lesion causes neuroinflammation and deficits in
object recognition in Wistar rats. Behav Neurosci,
(inpress) , 2009) > #ATR A F E& > U AR BKRE K
iL B ( tyrosine hydroxylase, TH)(1:2000; Zymade, USA)
ZhREHRRAEA 4CHEEREERR UL A MAC
class II 12 (0X-6; 1:200; BD Biosciences Pharmingen,
CA, USA) #fT%# & - 485 58z akm > UERKESL
# (Nissl stain) kB HQ@ P H L -

kB A CCD ( Optronics, USA) == 8 #4 4 ( ZEISS
AXioskop2, Germany) #2 #:# ( Image Pro Plus Software
6.0 (Media Cybernetics, CA, USA)) B » U =B E X
&k (36,477 ~18,769 82 2,354 % FF k) = "tk
2% E | (relative optic density) 4 % T T Xk 82 &
TH %7 R & » XA B £ SNc #1 4% 5 3@ CAl & 3 (hippocampal
CAl area) 2 W@ mpEE - B THLERGEHRLE R

14
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oAl E R OK B RS E KRS @R 4 (DAergic
projection) I FE - R EF EZFRBFRABRZIKREE E
BREMBENE LR TR ZIFT ZREHME RF2HTHA
ABRRBHBAEZ "HHALEEE - A —F R E SNc &
SRV EERERE  BMRLEXIZHEIKLAESIHLE
BERZ HEAFTHARRBONE B ROBE - 5 5>
S BIXBAEBZI T EMERE B mpeEE (Vang,
Wu, Liou, Wang, Pawlak and Ho. MPTP lesion causes
neuroinflammation and deficits in object recognition
in Wistar rats. Behav Neurosci, ( in press ) ,
2009, Sugama, Yang, Cho, DeGiorgio, Lorenzl, Albers et
al. Age-related microglial activation in
l1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine ( MPTP)
-induced dopaminergic neurodegeneration in C57BL/6
mice.- Brain Res, 964 : 288-94, 2003) > H A h £ %
FEEEME TR 3 ELE SNe &K @EA s VR FILLZ
MBEwpsEE (AEERSH A 18,769 ~ 36,477 &
18,769 P HK) - B BT CAl ENH B @B F
£ Bb#E U HLBRANERY L@ (pyranidal
neurons ) Z # ¥ . B A EHMNA ¥ 2 & F %
( semi-quantitative method) # E W E B W $ L & K %
R mBEtERBRLES AR ERZIRERE -

IR Z AR EEARREECHERDE_BHER
B Ao

A5
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Bt D-%E 4 meeg (DSC) ¢ MPTP & # 2 K & B§ 3
BRBEZEOBRTERMOEE - F-8 (A) £ (D) KK
B& Bk B ¥¢ b8 ( tyrosine hydroxylase; TH) # % & Bk 4
eaRxHre - F_B(E)hadtezat s ®FE(0.D.
) &% %P <C0.05

¥ =B D-E 4 meis (DSC) ¢ MPTP & ¥ 2 K B B 3f
SNc el E - F=8 (A) £ (D) B
B ¢ b8 (tyrosine hydroxylase; TH) # % & k4 & =
e - F=B (E) A e OB BB ERYE
FoooBmEHAEXP <005 %xx P <0.001 - 2FE4a
Zre&gd P <0.05-4#1 P = 0.081-

PB4 D-% 4t (DSC) # MPTP R #ir E s & ik
BAMB@apEttzE  $wEl (A) 2 (D) #EX
B mpm A 0X-6 2% - FwhH (E) A2 B e E
);‘-{ °

£ R B4 D-3E 4 pk8k (DSC) # MPTP & ¥ £7 ¥ 2 SNc
NMB etttz Pd - 28 (A) 2 (D) ¥EL2H
Biapil 0X-6 2% - FA2B (E) ATz MB =EE K
Sy R 44 R XkX P < 0,001 -

¥ X B D-34nrek (DSC) $ MPTP A EmE R E S
WA BB el TzyE - Fx8 (A) 2 (D) FiELLX
WBtapm ik 0X-6 2% - #xE (E) AF 2B wEE
B Sl fmAn okl P o< 0,001 -

Bt D-E4 et (DSC) # MPTP R E# /G 5HE

.16

¢

sl
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CAlE# kBB EERI>ZIPE-F B (A)E(D)
BE58 CAl B R EmB > AR K% & (Nissl stain)
zwmB B £ tB(E)A A ¥ < & FH%(seni-quantitative
method) # HFEHARREEH N E @RS BRZIE S
b0 $LiE ] Al b Xkk P < 0,001 -

£ SNc 8RBl THSERNAEY THERARE -G
AT 2B ER AAUAEALBEMET TURHERL
EBRANSEETLEeBBEOEE  UFEEXTTUHER
MPTP R ¥ 1% » A& KHBER TH xR EHEH LS
TH[P=20020%#eE—8 (B) #2# (E) ] RARL
SNe e mir@mpFERE THIP<0.00]l > FEERE=H
(B) 2 (E) ] > D-m#4peeg (b 81 10 B/ 0F/R) R
i TrmE MPTP REmERILLE S EBRMHERILZ
BRE[#FL2EE =8 (C)~(D) &£ (E); F=8 (C)~(D)
#(E)]-$2BAf EEATMPIPRESHE W AKAHEN
SNe ey EMBeal FEEXRAIHEBTL
SNc[# 4+ %28 (B) 2# (E) #4458 [#4FFXHE
(B) &# (E) JzZitaBwpEERENaEas (P <
0.001) A D- 4 pcdt (52 10X/ A/ R)RE > &
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< MPIPRE €K KESEBVCAIER&ERTF LI EE

A7



1544923
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RETUWH LESCRALRILAESLFTAHELETZIH
S AR THEABLENHHMBapB T LIwE&EXRE-

MR D-B4mEair s MPTP A8 2 % B

Pt B m iRt s B eEFE/L - A5 Rk -
B D-B4msbT s MPTP Bz BB aaRHBmBA
PSS  c MATENLTRPAEREAERAZLHE
RRHESHM UAHE@PARS T > RER T RITHERER
A F A ABEMER - FERREAYRERRESR
HEHZENALEBARNEN Rio b BRI ATHRAEARF
BAXAEZERRGEE G- T EUEATREZR
EERFANE  LFRBRFARNFHAZHE - Bhotb AR
ZFEHABTAMBE SIERAAR ST RHBELAY
PHROLAAEASTAZIHEHAAN  EREEAEAMMZE
FFELKBAMEZRZBERN -

QEENSR XL

F—B (A) ARG —XBEHERLRART 4L
MAZRHOKEME - (o Bt 0 Mehiptt)-
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. 18



1544923

%ﬁ?%#zﬂfrfﬂ o
5B (A AEhRp_FEHaz KABTIUKESR
el - (F—_—8B (A) 2 (D) Itk &8 KE A LE

ZNBEMRRBELE S0 RBEMERE mMBE F— © LB

R 2 200 #¢3k - )
5—B(B)AE®RG —FFTRETZ KA KE
MErER -
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lLfFS‘ﬂq - 2016 £4 A 19 B4 E
P [
£ PR EAHE NE N

1. —# D-3& #4 Bz (D-cycloserine) AN & 14
GBS ER G @At T AR X RS AT B K - A
BLRCADZ oStz B usbhaiAg L v
D-Z 4 met 2B EABRS - 10 (BRL/AF )

2. P FEMNRBE 1B AR AV ZB4&a
Sz HTREEAOHE UK FARES - FEBEK
# (trans-mucosal )~ & T4 % ~ BEAEIR % - A 28
prg 4% # (intrathecal ) RALA E 4 -

S FEMEBR | ARG EY bk S
B B AP 42 fa L JE T P 5] AC 2 B 3R A KB K 1R 45 e H] AP

L P FREANGEE SRAZIAE - H PP
4238 R AR 35 Hp ] BE S B te R E AL o

S FEMNLBEF | ExRAE APREekh %
B, B AP 48 4m fB, ST < PR G| AR 2 A A2 iR Ab 44 45 Hp H) P 8 AP
BRILKAFLERT -

6. B HEAHGEEF | BEx2HE Ptk %
AP mB L TSRV iEsrPatads L&D

%o 3 Rt B G BOAF AP R AK e

TP FEANGEEFE 6EXIAR  EYaoy
fEERe A E B O C 2B A LEYRE - FBER
hie ~ s (object recognition) >~ B %E
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20164 R 19 BHI2 A
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8. wHFEAMNEBEAF O6BAXLAR  HPZBMHE
kg ds s % -

. ¥ FEHNREBFESBEZAHE APz EE
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