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i &

PrF R
B2 X o & w @4 F|(Serotonin reuptake inhibitors © SRIs)&_A
FipR R T EF S 10 F i 40 - 60% & ik i gk IS

IS E SRR AV RS GEr Y L R TR S
AR P R B ends g BB BT H i A B g i g andp B o
N-methylglycine (sarcosine) #_- fa p 2 e+ 5 fhi& ﬁg‘] =+ Fr ] A
(Glycine transporter I inhibitor) » €% % $s 3 B4 55 ¢ (glutamatergic
synapes):} & NMDA % #8045 @ 8| o 277 7 {4573 sarcosine &_%

R

pLABEE AT T ¢ 0 NP * sarcosine Jp o 3 18 %,—"F‘f o 4=
WA EE P 1000mg > H 4 3 F B 2000mg £ i L ik o IR G H

BUELA FAEREA CENRAHEA 2 RAFHE TR TRA R

1t ARk LK ¢ £ H pIRY sarcosine §¥7 & (= ¢

v

ok v e A 0 B LA @B s ) 0 sarcosine & & ¢

II



P SRIs Fr L o FEBIFELIIIFIKRELERBERLF o
sarcosine ¥+ A % * X P B LR s LB R P RERO P oK
P EAGN T PR o AR BR A SRIs inp 2 BE o
sarcosine 2 i »<R| 7 — 3 1 & * SRIsipfw =@ > f xd FF vk
Fr 4| &8 # 3] (SRIs-refractory) I % ¥t sarcosine # F? g f 3%, ¥ — =&

SRIVo B % o™ &a Fp sp gk Ty AT - e AJREHE R

CERITE TS S

B
A RT UG R $RRFT L vt $& sarcosine ¥2 SRIs e 2% 0 I T
FRrFfo fRlFE AT A e 6 AF LR F R EH KB
Fr g iE- 0 fRdc g A B4 g 2 IRp FIE In R DR

% -

Mats:
5¢ 18 &, N-methylglycine(sarcosine), %% % f&(glutamate),

F

N-methyl-D-aspartate receptor (NMDA-R), % - 3|4 % pai&

=

(glycine transporter-1)
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Abstract
Background : Although serotonin reuptake inhibitors (SRIs) are the

medications of choice for obsessive compulsive disorder (OCD), only
40-60% of patients respond to a single trial of any of these agents.
Usually, the maximum response is only partial. Hyperactivity in
cortico—striatal -thalamic circuits of the brain in patients with OCD may
be due to an imbalance between tonic and phasic glutamatergic release in
striato-pallidal pathways. The associations of glutamatergic transmission
with OCD had been implicated by evidences from families’ studies with
genomic scan and genetic polymorphism studies on
N-methyl-D-aspartate receptor (NMDA-R) subunits. N-methylglycine
(sarcosine) is an endogenous antagonist of glycine transporter-1, which
potentiates glycine's action on NMDA-R glycine site. In this open label
study, we investigated the efficacy of sarcosine in treatment of OCD.
Method : Nine psychiatric outpatients aged between 20 and 63 with a
primary diagnosis of OCD had completed 10 weeks’ treatment with
sarcosine. Five of them received sarcosine as mono-therapy and 4 of them
as an adjuvant to their current SRIs therapies. Yale-Brown Obsessive
Compulsive Scale (Y-BOCS), Hamilton Depression Rating Scale
(HAM-D), and Hamilton Anxiety Rating Scale (HAM-A) scores were
obtained biweekly.

Result: Y-BOCS scores improved significantly over time in two
drug-naive patients and a patient with combination treatment. There was
no significant improvement in Y-BOCS scores in patients who failed
more than 2 standard treatments with SRIs. For responders, the time

intervals to achieve criteria of response (more than 35% decrease of

v



Y-BOCS scores) were within 2 weeks of sarcosine treatment at relatively
low dose.

Conclusion: In the future, double blind, placebo controlled trials
comparing the clinical efficacies between sarcosine and an SRI, in
combination with genetic studies focusing on the glutamatergic
neurotransmission, is suggested.

Keywords: obsessive compulsive disorder (OCD),
N-methylglycine(sarcosine), glutamate, N-methyl-D-aspartate receptor

(NMDA-R), glycine transporter-1
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() BEFEFPRELE FhHERNDE L 2

5 38 (Obsessive compulsive disorder > OCD) & - #&
Hie 27 =L TR OREHM AR - R EREFLHE
mHEEEEFNL 2-3% (Weissman et al., 1994) - g2k 2
2 BEEF R A BiTe BB ERE A A A
(Rasmussen and Eisen, 1994) o v*d=— 424 » 2538 5 & ¥
R R~ R Ak e S5 4FF 32 (Hollander et al.,
1997) > » 2 Ak ¢ 35w o B H DRILF F 7 5 0F A o
Bldc7ds ~ P R B E R X R o RBEEAY F ORI o
v B 2IRA R f 4 F 9% -+ (Lopez and Murray, 1998) > H e

I PE N2 1 R

g k¥ F H e % m(comorbidity) o ¥ LB B H
s ( major depression) ~ 4% & {#x (social phobia) ~ &5
7t (panic disorde r) ™ % # % & * (Rasmussen and Eisen,
1994) - 8228 % 33 <z (Tourette’ s syndrome) ~ 4 & 5 &

(eating disorders) ~ £ 5 (trichotillomania) ™ % £ %8



%27k (body dysmorphic disorder) = £ 5z i8 ;3 B (Pigott
et al., 1994; Hollander et al., 1996) > # ¢ i1t & 7 5
F R ety 30% 3 60%% g B F E e Rl (Pigott

et al., 1994; Rasmussen and Eisen, 1994) -

(=) RUEREDHRAELREIRE T

77 5% i L (obsessions) it {75

bt

g 18 JE B 5
(compulsions) &t BH PR o P B 7 HTE A &
Fag A TR X o B EFIRAIFLEEF P e
E T RA SRR RPN BITF B LR r R
PIR e ot L BMREe R T0E 4, > TpkaiR
g, TPy MaR %, > TR RHFESRAR ) - TaFL
B4 T2 A (sexual) | B0 8 A3 - 4 F Lo

B FARG TwA o T, o T » TZ R A

%E
[

FERL >~ A fE o THfEfedrE, > 12 T % (hoarding) |
( Rasmussen and Eisen, 1994; Sasson et al., 1997) -
WAy < SRR EARS H- Bp T W (disease
entity) (Bannon et al., 2002) o %/ *+ B & cup k fr iR
EIR > BHNRE - BRI F L b g GikT

S EER

gx’{

g o

St

¥
b
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M3 @ % %]+ & 47 (factor analysis) = F s e 2 53515

-

B £ 350 (1) e 2 LRAp B chai i & J8 gtk & i

o

(2) #iEfotm gz P &k 2 £ § 2R

2L, N2 = Y
iR

AL

FRSNTL (DB REAG A FLFETHLF L (1)

”ﬂl"

EHAr R B s (75 o (5) PfeR Foehm i 1 f8 (Bacr, 1994;
Leckman et al., 1997; Mataix-Cols et al., 1999) -

wEhR AT S R E G F A P ik Fli#YE(Grado et al,,
2001) ~ % 52 (Hana etal., 2005) 14 2 $¢ Z 4 5 f chr Ji o 28
7 7 5 28 o en® B2 (heterogencous) £2AFFEfE 5 4 K pr A AT
T F TR L A R g R Fleniak (McDougle et al.,
1990) o 3¢ 18 g cp! (54 3 B LA ey g d A 5 fE23)
( Baxter et al., 2003) » 4! (& 232 &8 (Zohar and Insel, 1987) » #¢ 5
4 19 ¥ (Savage et al., 1994) » 4~ 7 5 22;% it &£ (MacLean,

1978 ; Baxter, 2003 ) - 2 % # 52215 (Baxter etal., 1988;

Baxter,1992; Baxter et al.,1996; Saxena et al., 1998; Saxena and
Rauch, 2000; Saxena et al., 2004; Pujo et al., 2004; Maltby et al.,

2005) %75 0 AEH AR o

(2) BEpEFioadIaANREFEREF L
BE 7R 5 % W dr | (serotonin reuptake inhibitors » SRIs)

P Hia iR E EES 0 0BT B 40-60%:0E K #
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SRIs e 52 % 55 (Greist et al., 1995; Kobak et al., 1998 ) > @ * %

B KR 2 2 2 ¥ f3(Goodman, 1999) - % & ) gk F o7

H_

AR O AAFEEINE LN I NI R S TES LT

o

St

7 »%(Greist and Jefferson 1998) -

VUHE AR A AL h#E e 0 (A 42 @ lithium (McDougle et
al., 1991; Pigott et al., 1991) > buspirone (Pigott et al., 1992) >
tryptophan (Mattes, 1986) > pindolol (Mundo et al., 1998)14 %
clonazepam #f s 5% w {4 | #|-7 3] (SRI-refractory) & # 1%
v 58 0 (augmentation) 0% R A 7 BT o }ﬁa{z? & &g

enzz & (McDougle, 1997) ©

R Py op 8 g 02 R ORI ELEL - McDougle ¥ £ (1990)3% %
5% 38 IE T 2 2 7 5-HT(5-hydroxytryptophan)f- dopamine =
JFT o 12 dopamine receptor antagonist & *+ SRIs 734v 38 Fx /2 $3°
H oy sEaE A 2 A 1A R (schizotypal personality

disorder)(McDougle et al.,1990) & Jf‘f & 3 B4 #5 g ( chronic

tic disorder)(McDougle et al.,1994) 75 & Jx B, ﬁ PG T

2ot AU A o & 4 5 SRIs A 43 (refractory) & 1% 4

5% i 787 1 iSaxena & A (1996))4 risperidone ¥+ SRI-refractory



& 'fqz AR IR R P T R g ook X > B H R
S 37 ¥ B ZB(Erzegovesi et al., 2005) - 12 risperidone ¥+
SRI-refractory wte 38 inf ~ BB X &z =LY > 5 50%
RH 7 whmigcd (FF# 25 0%) (McDougleetal,

2000 ) ° 12 quetiapine 1% 4v 38 j o F 70 > P & — R 2% (Carey et

al., 2005 ; Denys et al., 2004 )

(2) B SR FHEE PRI R FS
Yo E & R P 9T BLitde ok ( chronic tic disorder)iz -

B 7z (McDougle et al., 1994 ) ° 3 % 73 Jg % (hoarding syndrome )

gh’i

SEERUE S0 SR RCTE S e PR SRR LR S A
- BIFAEF AR e Pt At ie A BME Rl ¥ H
HEFRFED 37w 84oF LB AR MG B (Saxena et
al.,2004 ) - g2 7R3 E 973 B F Ty B % ﬂ};rsig%?— & oo e g
< IR A ey B T 58 18 g B + wrff 4 7 (orbitofrontal

cortex) > @ 4o (anterior cingulate) » & % +% (caudate nucleus) » 14
% AR % (thalamus)#7 & eHCSTi% B (cortico-striato-thalamic circuits)

FRA oA RS A SR8 g gk G AR ML o Do

orbitofrontal cortex e7/E M Ain kDTl s 8§ 0 A S FIoR



FFOREA T A BRI PR T EE B o Caudates &
AR i ehFA) e 5 L8 R dp 31 ] Sorbitofrontal T 3 £ %5 18
SRR N LR cnF & B o ¥ Anterior cingulate B2 X7
T %% - Ro4 5 APE IR or & 5% 18 4R B o (Saxena et al.,
1998; Saxena and Rauch, 2000)

AT L LA 0 A R A RS T P o

ﬂ’l_zi?{, Mo /'}:LT? 2 IR - T I »)g ;ﬁ;ﬁig‘?ﬁ' 5 ﬁﬁlff *

() %7 paAd 5 1% ¥ (Glutamatergic Neurotransmission)>t 53 18

R A d

#5 3 f4(Glutamate) >t T 1tz A | (excitatory amino
acid * EAA) > » A 5g¢ 7 R BB § g AREAH SR o 2
3+ 14 % %8 (lonotropic receptors) ® 14y 4| N-methyl-D-aspartate
Receptor ( NMDA-R) » 2z lg ~E ¥ e & ami d o

A i A FF g
FEE R BRE ARl ERE AL &

S ARERSERAIT L Ao R g 7 R3E R 12 ( familial
aggregation)(Pauls et al. 1995; Nestadt et al. 2000; Hana et al.,
2005)  F BB wiE83% G AU E R F - RS Lfep - AL



A iy e B AR RERE P 47%-50%5E g £ s S 0 @ e ee
e 25 B £ 80%-87%(Inouye et al., 1965 ; Carey, 1981) -

A TRy daH )k BB F]3 (susceptibility alleles )
¢ 7% FE~ 4 po R § ¥ %k Li(Rosenberg and Hanna
2000) - Hana & A (2002)%f 5 % 1+ 3 18 ¢ B H fep £ LATTEZA
F]4F #w ~ 17 (genome scan) &g o chromosome 9p24 5 ¥ &t i# 4 %
¥ (region of suggestive linkage) - Willour ¥ * (2004)7%= 7 7% 5
A0 % I o © drchromosome 9p24 % 3* P eriSLCIAL A Fl A+ %
AR RGRE R e B0 B ag 8 gpAp B 2 CSTae i
(cortico-striatal-thalamic circuits) 7 % & # I.(Kanai et al.,

2004); @ SLCIATZA 12 4 L4 g/ L fligeld & ApLiE s+
(neuronal/epithelial excitatory amino acid transporter > ECCA-1) °
% %R ECCA-141>t adF glutamate®s *t & § JE & % % 0 H (v %
B MR BaeG scF ok g piAY )5 B YL (Shigeri et al.,

2004) -

Arnold % 4 (2004)=:% @77 7 & ;- NMDA subunit receptor
gene (GRIN2B)hS072T/G 5 & %) 2 % 38 s chse g b4 PO A A
B o b Tt g Bor w b p il B 7 M B SLCIALF P & 4p

% (Arnold et al., 2006; Dickel et al., 2006) -

7



BHEF REAMRA A DOTERER S FEATIEAS S
R T ¢ & 38 A g (Tourette’s syndorme ) & 3 28 Jg {7 5 W7 & enp
e g4 _d *tcortical-limbic projection neurons gk 5 ik 14 ﬁsa]
(glutamatergic output) 3 3 7} §8 chif & 7% i 27 %% (Nordstrom et
al., 2002) - iz B fRAIR L DA TR RIFE - RO g K2
[ b endr |14 7 @ 3=D2 X 48 (striatal inhibitory D2 receptors)
S5 4r 0 0 2 R E R et b 8~ 3R (Nordstrom et al.,

2002) -

C. ®hFP3%
Rosenberg % A (2004)#F LA % * ZE2 7§ 5318 ¢ B A H
woded i 5 g Bk R R R 2402 5 1 e Bolton (2001) % 3R
B ¥23 e f_&i’f i# * paroxetine;po % - = ik is o H E R

glutamate resonance} F* Afec % o g kg S WL r il g &

WRSE sk Roct  BRiZRapREAZ T EER
(Michael et al., 2003; Pfleiderer et al., 2003; Rosenberg et al.,
2000) - SRIS¥NMDA- Re# 50 5 P &g 1% J H & 4 cof 527 4t

B e d g ph k seehd & (Zarate et. al, 2002; Skolnick

1999) - &7 % &4z +41# 1 ¢, D-cycloserine( fANMDA

8



receptor partial agonist) & #* 3 Y "f T & (fear-extinction) {7 &
iv 75 c01E % i (acrophobic) & # 7 P! &4 & (Ressler et al,
2004) » 12 Riulzole ¥ 5 7 Fatt 55 18 i chde 8 55 B S A 7
k2o B B 5 P &g »z(Coric et al., 2005) o @ riluzole s @ % *
WA EFEN S B SO E - 2R 5 7 %% &(Nicotine
agonist) 2* memantine ¥t 52 18 Jg I & (¥4 B ok A 4 220k ¥ i
Hod Ragd g peA? 583K 2 ¥z g ¥ (orbitofrontal cortex) T
oA 2 MR Z Re 2 B anf g BA S GE A 3 fE i

(Pasquini et al., 2005, 2006) °

D. CSTikded pi 5@ ¥4 4 s

5. 18 JE %i” FRenCSTik §2 5 i A& 7% it IR % (Baxter, 1992,
Breiter et al., 1996, Rauch et al., 1994 and Saxena and Rauch,

2000) - Saxena % % (11998) 32 % 1=V it &_striato-pallidal=z £
o B B JE (“direct” and “indirect” pathways) = —ﬁ 17k 23 (tone)
44 TR o FARRL TR A T FLGRE B T SRS

4 > 1% = thalamus #£2 orbital cortex & J* B erjgeis 7 X Frd] > R
VIR 58 26 ek 0w H_Astriatum 0 45 % BE A A 7S M (tonic
glutamatergic activity) ¥t B 4 T & 4 chh 5 5 fa i

(phasic stress—related glutamatergic release) & 3 #r >



(Keshavan 1999) - % anterior cingulate cortex c7tonic glutamatergic
release 7 %_¥ s¢ i8_i¢ striatume=riphasic glutamatergic releaseif &
7% 1 (Rosenberg 2004) o SRIs¥t 35 18 jr 7 287 SRIsqy 5 "
ventromedial basal ganglia (direct pathway) #p $+**dorsolateral
(indirect pathway) /5 125 B (Baxter, 1996) - %8 ¢t # 3 &g 7+ » SRI
+ #p eig * i lateral prefrontal cortexfrventral frontal paralimbic
s i E &3 # e k(el Mansari et al., 1995) » i limbic
tissues15-HT2A % %8 ic 115 GABA interneuron » & 2_ ¥+ % 3

ventral striatumHglutamatergic outputx e o

()  EF i S NMDA-RAY 5@ 8 &0 B 56 28 g
i 4 $INMDA-R# ¢ 5507 7 3 & A4l & 2 R I 1
(Faber, 1999) - NMDA-R# it i8] (4- © D-serine ~
N-methylglycine ~ D-cycloserine & ) & 4g % 28 % T4 40 & B g e
B4 ;5 R (Tsai and Lane et al., 2004; Lane et al., 2005) ¢ & - ;5

% (Lane et al. in press)c /& 8847 7 7+ &g 77 glycine & D-serine it £ #%
4.3+ 3 v fdorsolateral striatum & 24 (ANMDA-R-EPSCs % /it
(Chapman et. al., 2003) ¢ iz & 7E J5 £ FNMDA-R &7 Ik %o % & e
Fag TAR oy BRI iiq?] » tventromedial frdorsolateral

striatum3 7 [ chi®* > H 4 %] limbic{rsensorimotor 4 i i@



URUE A

# % e $ NMDAR i it 2 3 4 4 & fit(glycine) % & &
NMDA-R } 0 glycine-binding site (GlyB) » i 5 # & fh e
% A|(co-agonist ) (Thomson et al., 1989) - % — |4 % f4iF ﬁ%]—?

( glycine transporter-1, GlyT1) & @ f&4! 57~ F ik fes @

glutamate synapse — ik (Bergeron et al., 1998) - @ NMDA-R % [#]
e glycine Jk B . d A 58wz b e GlyT1 #1738 & (Bergeron et
al., 1998;Chen et al., 2003) -

N-methylglycine (sarcosine)’ & - fAp} 2 |4y 5 fhiE ﬁs?l—?
Fr+#4]#|( endogenous GlyT1 inhiitor )- it #:E glycine A NMDA-R
+ GlyB =% eni®* (McBain et al., 1989; Bergeron et al., 1998) °
SRR F 2 o 2ok gAY SRR R G T
o Bas LA SRR L ¥ 7% (Tsai and Lane,

2004; Lane et al., 2005)

o8 Eg R
W R U ENESF LRI AL R R kSR
a4 oo BRI G & W ocdr | (serotonin reuptake inhibitors,

SRIS)E_P % jp R g g g EFE S > MR G T- 2Rk T4

11



HA 2R FRoes F i G foc e i papkEL BT

FHR A FIBE S Lol B3R Y S HER R R R
R AN A ERGE AR R RAF LA R RO
B AR BB paiphlt o P o R paRTy L0
A A SR EE Y o sarcosine ¥ - fAR 24 My g
i ﬁa?l—? #r#|#(GlyTl inhibitor) » % f kg fatd S ¢ Wi

NMDA-R e (& @35 it o AR ITH AW Y q deH 33

sarcosine 7y 98 18 JE SOTRAE F v o0 UEB AR THOS R T 2

GREC

12



FLPAEY AFE S FURFRAMERLA 6 R L
oy RMFHEABGRFEMAPUPL DTS o bR

XEFRAT D APEHF LI S8 A HBRT LT ki

1. ¢ 2 5 B8 @ # ¥ 3 8 £ % (the Chinese version of the
Yale-Brown Obsessive Compulsive Scale » Y-BOCS)

A8 % &4 Goodman% 4 (1989)% B > B2t *"§k fof=
TRERPIEF g RERR SR SRR henily
4 (obsessions)#? 53 ¢ {7 4 (compulsions) ¥_4# & W] R & - & 7

TRABE R AALI o R FEFA > £ B
poFmgztad 04 (Rpk)idr (BAKERA) - @4
0% 74 5 A& fenk P ¥r(subclinical) » 82 164 5 =&
(mild) > 16 % 234 % ¢ & (moderate) » 2431 314~ 5 £ &
(severe) » 321404 % &£ /& (extreme) o ¥ 2 3% & & i
A H B R 5099 ) 8- &2 K Cronbach's 0=0.83(Tang et

al., 2006) -

13



2. % K K W ¥ % - 2 & % (Clinical Global
Impressionl-Improvement Scale > CGI-IS)

A E A (NIH, 1976) * »te= i dFd p & Tof e o ] &

B et i mf,}m{%% GECRERE S . g ARk S

TG A o BRI RG] D T (1=se L 22§ 0 2= X

4

50 3= Mt 4= e AR =i E T 0 6=8

T AT

3. < R #x ¥ 4 (Hamilton Depression Rating Scale °
HAM-D)

et iRk e L R LB W E A 2 — > J Hamilton ¥

£ (1960)F B o d ferk 1 (FF AR 0 P F @45 T

Faoc TARG >~ Tk, > TERE, > THETE ) B

£ oA A TR 51 %182 EHE s BER

WaipM2 i 6l 333827 RERRTELST A

B AX0L24 (0= -1

-

P FEE SR 2=FEEF ) 0 1
/T"S"Oj‘_[l,é,\ (0:%}1 ’ 1:] Eiﬁ*ﬁ%’zzﬁzﬁ’?’:ﬂ ::f_ ’4:
BE) c @A nEgnlA- i Hrd@r <08

WITA Y R B -

14



(

Iy

)

4. % E g E % (Hamilton Anxiety Rating Scale - HAM-A )
&t iRk i L B R L E g EE 22 — > o Hamilton ¥
A (1960)% B o d feik 1 iFFETR 0 P F 4 T RN

b2 3

B0 r?‘fﬁ% SR s TAR ) s TR, ~ TR

&

e, B R(F-25 2 28)TF5
Ly g oo BeE LR IEAS 4300344 (0= ; 1=7 FE 2 5

o R H T P A 2=k e A A AT

X

’

N

FPREHEBAE) o @AATIA SHER 0 181244 L 4

PR 253304 5P ER o

fo kARt

1. % & % W#A %5 FeEHAARLEENT P 5K
(Diagnostic  and  Statistical Manual of  Mental

Disorders-Fourth Edition, DSM-IV) 2_ % i j& ( Obsessive
Compulsive Disorder) (Ft4k— °» %44F ) o H#A % ﬁi-'?
£ i% Structured Clinical Interview for DSM-IV ( SCID )

( American Psychiatric Association » 1994 ) i& 7375 o

2. EdLAT18-65K (¢ 5L AR 2 LT &)

3. i P RS GER S B Y

4 U ERARER Y R

15



a. Y-BOCS:iF~ =164 —%,*” =

b. CGI-Severityz=4 >2 /4 ;

c. PEFHFEPFEH (Y-BOCSH - & % =~ 7 4 ¥
>2);

d FHBELAFEAN (Y-BOCSH - & % = 31~ ¥
>2)

b. ¥ AJR* :ESSRI
6. £ B % %JR* SSRI- & F &
S AR =121, 2 M E Fl T =48
T hm R R R P P R DR e S
- BFHR I RFREELF FEN
&?ﬁ*iﬁﬁﬁiiﬁﬁﬂ%~fﬁg%kiéﬁ
(2) £ HRF & ¥R
e r Py B < BERE4as al7A 1t (HAM-D-
=17)
2. BHRBERT P BLLESEEK
3. % &%+ % anterior capsule*» “f (capsulotomy) & Fr 7 %

7 “,/TT (cingulotomy)+ ﬁfﬁ

16



4. A P B P F I SCIDYZ ST AR § B 04 Rl
P B~ MR 2 o BRREFREEHFN B X BE T
KW B A S 4 TR

5. 48R AR A AP R 2 928 p 8L RA S A A R (pediatric

autoimmune neuropsychiatric disorders associated with
streptococcal infections, PANDAS)

6. B M iEX AT S IR L R Y

7. T‘%&iéﬁﬁf%}'q@"%,g:l g ¢ dEe s F TR T
FoFR ARG AN R FRRREFFETTZRTAR
b R EARNEAY S U A T %ﬁ" Bt e

8. 1A & of 5ot

£

-8 PR
(-) =&mAEP
RFERF2ARTHE oA v FTHE 7R (7 64
HAEE REERL)EARBL(FFEREFHE T2 £
FAe ~ Fh )
2. e w USCID 3= B 7 TR /M A R
3. ek K Tk 5 sk R AT

4, Fe it EkLi R %,i’ér_%’ *EF F0iEZ %2, 4,06,8,

17



10:iF 3% %X Y-BOCS 5 28 Jg ¢ e € A2 R 3517

5 AW RELR % BT H0EZE %2,4,0, 8,
101 % 3 X HAM-D& @k B 2R3

6. 3300 ok R e L A2 R %i‘ EEMTT F0FE
% 103F % #% % CGI-Severity Scale: ™

7. A & B rxa® s k9 ¢ Yale-Brown Obsessive Compulsive
Scale(Y-BOCS)4rClinical Global Impressions-Improvement
scale(CGI-IS)ip f 7 {8 3= A ez & o T 55k (8 ok
e, &G CFF SRS EEY-BOCSE £ 774 se i 5
=35%(Holland, 1997) » 12 2 CGI-Improvement Scalez™4~
'L 2E¥ % (very much improved) "'t % %
( much improved ) " °

(Z)EFEioR > 5

2

B % - ¥ 14 E o sarcosine (500mg/Cap) % ~ 8L & PR * —
(sarcosine 1000mg/day) o % = i¥ B 4% 8t & PR * sarcosiner #-
(sarcosine 2000mg/day) FF /oI 5 *F HFEIFwv 2 -
oo LIk (S Win kxR B oo %*’ﬁ"‘,’fﬁ' e it * 2 A
# 2. SRIs #h > EERIFE L i@ * e N L g A B Ap§

**+lorazepam 2mg/day &t zolpidem 10mg/day = * *2 o
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>

FIR AT RS

~ B AT 7 47 9 #5304 sarcosine Ko 9 18 fE R AT o

FrEFRr2% & - KEZ2ZLE LR

: EA - A R

EF o Vi 94292 3 96 & 1 % X216 1B 7 >t @%%«’?
"T‘f&%l‘%#ﬁﬁéﬁi— LY R g mEaRid &i”Sl z(*M15 ¢
FH36 &5 ea 1 2.4)-H e 17 L(4H6 L2711
PR RAALET R S R o

ERRAENELEE 24 (A T &0 T AT &) 5B

X BT @ * sarcosine 01

AN T RAREKL IR EE T I HBR8/17 kR
Fbv T2 N EBE 2 & MR ,éié‘,@_)\gﬁﬂ-&ﬁ@% 1/7 -

BRI SAPY Td - (B4 F) - BRErRmpET
BE L 32.6 4 (REL + 16.4) > TiogpER: 20.0
M (BEL+6.8) Tiopis 12.6 4 (#EL +10.6) -

H JHPR* sarcosine

EREAE

SR i TE L

=k

B LAY BT P E sk & ¢ sarcosine Yt % ¢ ik A w

TeFrgldl g e o4 2B %Y 5 = £(33.3%) 7 £ §:xMajor

Depressive Disorder » MDD) » = % (22.2%) & 7 & ¥ &
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(Dysthymia) » — % & 3 44 #Jz (Tic Disorder) ©

i
ﬁ-‘t’

AEa A RS 2EBRRALHEL] A LA E N

EREEat S OR e ﬁ’*}%'lﬂ’ﬁ AR '”‘?‘J:‘l—'k'gﬂiogg

't
T,
R
A
=
\‘\"H'
“
E'I

CERGURHBEREY X Hig
sarcosine ;o PF S 4F PR * fluoxetine 80mg/day o H B 4 PR #
sarcosine T I} ILEER B (F* 0 = X P ERBIRT = (2 - )Y G
P if ~ 3 iRE- pRliEr T L mRRALIIF
LoV -ERNEIRRAIEFARLEREEEET L E N
JE* sarcosine % — ¥ T A RBUENTZ JRE S N B i A E T
Be R R%» Fa i\ pv » BRI LA RARD A
TN o B & (%5 8) IR sarcosine

TAFT S A EKF P ECLA pFRY sarcosine I

TR J(FARTF) N sk BREL g EREa
SRIs /Ry ~ #cig o ~ i~ sarcosine :REEPFS A % 2 & 2
HEE NE LR mRilt o B r @b priaiFd e ?#”"ﬁ?
o0 A W] * sertraline 200mg/day # risperidone 1mg /day (i
% %% 6) > fluoxetine 80mg/day( i % 3% 7) » fluoxetine

40mg/day(i# % $%5% 8) > imipramine 100mg/day # valproic acid
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600mg/day (1 % ¥ 9)o & » RFKEPF AR * H s Z 4 ik E T T
T AP A (BRI 1 2)Ed A /LA EH 0k #
RPN R ALIREELEN Y (BEHE345):

® % 3 32 ¥ sertraline 50mg/day 7 % F frrx > &S 8B Y 4R
% B % 4iF3 4 fluoxetine 60mg & P R »cF B B 4 %
fluoxetine 40mg/day i * 3 P? BE R »x > (2 4R 4% {5 i LR

fluoxetine 40mg/day # < PR paroxetine 40mg/day 7% 17 & A & ik

I o

P

'

R BT B2 Y-BOCS:EL2E 5 25.6 4
(BBL 64T HARKERBE LRHRELM
Y-BOCS #4235 5 20.2 4 (%% 9.0 ) » H "
5.3%4 (%41 £ 6.6 )

(Bl— > %43 F)4 =B % ¢ » = = Y-BOCS 8 4 T % 423
35% (A w5 69% » 5A%z 38%) e A it A E B A e

B ARG EE SRIs 2 B4 o 7 - 2B 5 (M8
# fluoxetine 40mg/day > 7 3 #+ 5z 5 € ) ** JR sarcosine ¥ =
FHR @M E T2 B8 L AP e 58%; BRa T
sarcosine 3 1000mg/day » Eh > {6 F a3 TR (%= 2 NEH)E I

w 4R PR * 2000mg/day T E G AR A E ] Sikek o e
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4

RGP E v it 3] 38% o

HAM-D i#=A~ Sg P 2 22 % @ @Sk S apF B 2% 94

Rl

Bd 16 %% 9% 1343 84 »:agidd 43.8%%
38.5% % 8P| A% 431 HAM-D ~ #c" 3 51X ; A p (T
sarcosine 2 1000mg/day & & # k=0 + 2 o
HAM-A =0 Mgl 2 2% @ i@k B AP B% 1,22 9
e s bR 50% 0 50%% 30% - Bk 8 A A% 4 ik A HE

IH& ™ @ fAp TR* sarcosine & 1000mg/day i & g fEAk =4

RS 5 0 B % ¥ sarcosine A X M iE ~ AP EER (T o v

FREFEEABIITH A AE - FP LAY o

22



e S

- BEwm

AFE Y 47 3 IR ¢ (1)sarcosine 2000mg/day ¥+ A ¥ * 255
2_ 5% 38 %iﬁ}%*x%ﬁ%‘ » T oie R* 1000mg/day PF o 7t TR 4
PER R TAE AL G @ T B R REA R KA
o 754 5 P AE et o (2) sarcosine 2000mg/day ¥R H F 4 w2
Wi R R TS (Eedpd) PR & R F
J#* sarcosine BYJE 4 E i o (3)& * sarcosine 2000mg/day & I %
PR% SRI 2 & i SRIs A 42415 38 & £ @37 e > i 4
¥ — PR * imipramine 100mg/day & valproic acid 600mg/day ¥
s i E B YBOC 324 3 19%:c & o(4)= = S PR* i SRIs>
Ay om e % SRIs w iF 2 b 2 B % > sarcosine 2000mg/day

PR L 3F T om PR R AT o

2 F T X% % B SRIs s, &% sarcosine A& # F »x2_ 3f
BIFIF & FE- BT Y o AR A BK sarcosine & SRIs 7 7
fe# Wik > T34 sarcosine ¥ it $+ SRIs 4| 2 38 B F 7 i
§ 35— W Rk A ik e BT # SRIs Al R &K &
PR e R and 0 A g ¥ i SRIs ¥ AiEs 4w 21 W

AR (A B X p M ABLIRES = X T 1000/day FF
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PR ) e - MREERFCRREAE SRIsiE~ T
¥ s g F § K »x(Greist and Jefferson 1998) 7 &+ £ B o &2
R B RATE S XA E > Ld BRI FRTAZES B
PRAFTREBTLT BN IR A EI HRERES S

R LET X AT T @R HEA L R
Wb g sarcosine fo SRI ek f »2o ¥ — 2 Y-BOCS 2 i 4218 35%
2 B%k (H58) M AW - TP T PECE o AR
KT A g A E B8 4 (flexible dosing ) 5% 0 AR TR iT
Loz A& A F A 2 BaF sarcosine H £ 5 2 F g FUA B

& AR SN B R AT § S0 % 2 2000mg/day 3 4e 3000

508 ECST: o B B F M T e Bz BB it
HE A A R BRBES N L § ?BoltonE 4
(2001) M HI-MRSF 7 # B 523 5838 g B —%,*’ i# * paroxetine
- FASRI)in R - = F 18 T F TRk A 2 s B & ik frglutamate
resonancef? &2 /& 2 '% i< o Rosenberg % 4 (2000) 7 4 JLSRIsiq K F

v

« # CSTix §& 2_ glutamatergic tone™ "% o & 7 it JT‘UL B

—\

‘W

»e2 B

il A B RBEASNES & A {fff’a@iiﬁli £

g NFI R o blde D AR KRR > tonic glutamatergic activity ¥ 3
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phasic stress—related glutamatergic release & 7 #r+#|?% % (Keshavan
1999) o SRIs¥t g 18 Jx 7R < &2 SRIsqc & *> ventromedial basal
gangliafp ¥+ >t dorsolateral s79;% 1+ 5 B (Baxter, 1996) - Rosenberg %
A (2004) 2 & 1-24RAE 3#(HI-MRS):g A7 7 B o7 > it g B —"ﬁ fr
B R + anterior cingulate gyrusé#s g ik 7 £ 1 ¥irdle s
" o

AR o AR D> f# sarcosine ¥ 5 18 g B '*F,*” 47 W Y
AR etk B S P E KL BN AT oy (7
SRR YA BB f 4 LR RO i@ R )E P n
W s h g A G g ARpILK B ¥ AT Xk
Tk wm g (Mathew et al 2001;) o )4 NMDA-R =X ¥ - (subunit)
NR2B A X %8 2 % &4 # 7 145 ventromedial £2
dorsolateral striatum 4! %§ -~ en NMDA-R 374 i 425 “74 B
(Chapman et al., 2003) ; D-serine # % dorsolateral striatum i3 =
NMDAR-EPSCs % 7ii*# & 3 4r (Chapman et al., 2003) - @ SRIs 7
§g ¢t F7 7 &5t > lateral prefrontal cortex (LPFC)§r ventral frontal
paralimbic e iF% 3 & 3 7 F 2 (El Mansari et al., 1995) -

Arnold % % (2004)=7%= 7 %7 NMDA-R = ¥ ~ NR2B # 7]

(GRIN2B)1 5072T/G % £ 3 & 55 8 g eniop e 5 P AT M - 2



¥ b sarcosine (RiT* i 5 B — A 1T NMDA-R % > Riluzole
R R L 't K e 32 NMDA 4v non-NMDA glutamatergic
receptors > 4= AMPA - Kainate ~ metabotropic receptors i if o
Coric & 4 (2005) 17 Riulzole ¥ 5 78 it 34 18 g 4e 38 i o 0 s
THAHELG PRER 13 L BEY F 7 £(54%) Y-BOCS =
A TE HAZIE 35% 0 5 1 (39%) 5 in 3 % @ riluzole iT 4%
FIEE M F RS BE > s v i B
(presynaptic glutamate release ) ~ 2 /& (inactivate) L F 4 5~ ¢
T Ap M40 ¥ (voltage dependent sodium channels) > 14 % fe
%t GABA ¥ Jz(Jehle et al 2000; Urbani and Belluzzi 2000) -
Hana % 4 (2002)2 Willour% + (2004)% % SLC1A1(L %] & 4

ECCA-1 > £%* & _fdFglutamates *t & § Jk B % % o H (7% )22 34

g eAp B 0 4 s E_AF 4 (Amold et al. 2006; Dickel et al.,
2006) > fe poE A AT fRE P ] o L E FRETH AT e

Fé’ﬂ sy H

piju
i
-&"

HIE* ZWR G A cHE S A kT E 13-
FRAEFH(C13-MRS)E & > 11 % WA 59 e (glia) 2 4 (5~ ~ B ¢
213 ¢ b (extra-synaptic)idk g fA B0 00T [R5 F R

@ 3 7' 38 (Lebon et al 2002) °

TRE LR ISR o R CE R =T U SR
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HRopAFL 5 L o B ENCBIZ UniGene A » 24 i ¢ 45 )
1821 Ip PF e~ "o 2 SF ol ® 3§ mRNAZ R %> #He 5 8
Buer g AREA ST AW B MR T &3
aminomethyltransferase (AMT - £ glycine # #+75 R ) (Toone et al
2001) ~ serine hydroxylmethyltransferase 2 (SHMT2 > £ glycine @
i 3 B#) (Schirch et al 1980) ~ phosphoserine aminotransferase 1
(PSAT1 > £ L-serine#fi& it 427 B#) ~ serine transporter (ASCTI >
g e el pe2 w e B 3 B) (Kanai and Hediger 2003) ~ serine
racemase(#-L-serine## = D-serine) °

A k¥ 123iF * dimentional approach ~ 7~ ik g g | 37
N Boow BB LR ERCRRAS RSN G ER (TP
4 #7(Bannon et al., 2002; Mataix-Cols et al., 2004) > § ¥ 2 (1) &
o SR T T AT AT ERT 2 mRNALRE » (2) kiR
SLC1A1 ~ GRIN2B ~ DRD4 % 7 %] % 4|44 & pL T # 45 F ox

TR o S $5 8RR B T R -

SR BE A G ER B F et R AT A
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"7"';%2_%1307‘\152”1’

<

‘W

BB AR R IR

W

SRIs ~ 2)% PR * SRIs fe 2w ¥ 12+ ~3) A fR* SRIs F#H 4§

e 12 > P REFTAFN 2 BE o BT R AT

e

2 RBP4 = FRAEP <0 o TR FIEEAL ) R RS

#”/T‘. TR AL R A HAM-D->17 ?,'4"’°3§-i L
50 B WO R m 5 A 30% I 60% (Pigott et al., 1994;
Rasmussen and Eisen, 1994) ; 2)® % /i4 5% > 16 @ 7 ¢
bl =B %% 5 t‘:fifjfué@— HWARELEL F 13125 7 *Fl.é?u;/;

R RN S S

AT L) A TEEEELET B 8 TERL £

PRk  2WRrPiti £2(BPX-—HEB&T) 7724
tREk? A R 58 sarcosine 7 13 1 HEL L FE ok
Frd| AR 20 TRbk s LR~ PREDE S 3T Ak B 2)
BREd o 3 H- FEOHNPRLRT B2 A AT
Wk ARAEFT 3 ckiRE? @ 4JR* SRIs chif &k R 3§05
B=12:,° AP HL=4%a Y-BOCS=16° %154 4=k
% 5 SRIs =7 - ”T”"‘Zi'z?;é%iﬁﬂé EES R LA B
AR Y 2% % & 2 8 sarcosine #5838 g 20 fy pte A R T 7

TR B BEEE Bk DA RN o
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(=) Fg* &

sarcosine *& 7 | & = [f] % b 8HE 5 a0 5 *ifﬁ‘g‘flﬁlﬁ'ﬁ
B 7 2 5 5% o NMDA < 87 s i8:84| (4 © D-serine -
N-methylglycine » D-cycloserine % )2 4% § &% (T4 4 & 2 g iy
B4 ;5% (Tsai and Lane et al 2004) - & “F sarcosine & * 500-3000
mgfday 49 § % 2 0% 1 BHE A BRIEE L ALRK S T2
@i e L A 2 Ak F ¥ L ek itk (Tsai and Lane, 2004,
Lane et al. 2005) -

AL BRES STRAIGRR AR L AR R
% Jo sarcosine ¥f77 43 s 26 g BF Dip K AR R LT H 4 2
3000-4000 mg/day  Ressler & 4 (2004)1/ &% 7 2 15K 1P 8 &
(acrophobic) & F & #% L ¥ % > B % A H 41K =6
D-cycloserine( # #& NMDA-R partial agonist) & # 2 ’T‘{’E s
(fear-extinction) {7 5 ip ke 2e s B A P N A B2 X2 FRAHR
EFBELIRDUIR- K o Ra AT W F AT
sarcosine * *t g gE2 LR 2 Sk T A G AAM B 4 27

%’ #< sarcosine ¥ 4 A & # [ 2 % EAE X Wy 53 f A A o

FAg 2G5k
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N2

% 7% W |z dr & (serotonin reuptake inhibitors » SRIs) &_p
e R EEF > kT F E 40-60% 0 ¥ $F SRIs
A BB T RIMBEREA LA D AR AL RN o B
ABRR AT ¢ o APEF L * 2000 mg/d sarcosine i 5 £

FPERERNM Y B R %-ﬁ o 1 7 &g 5+ sarcoisne 2 TRk K

NS

ﬁH-

LR -

,
vy
pls
&
%

ik - R 4N AT AR 0 1
AR R M E TSR TSR AA KSR S RBCEL

B ¥RAT Y 0 v g sarcosine ¥ SRIs 9 7% o
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%.. —  Clinical Characteristics of Patients with OCD Treated with sarcosine monotherapy or Addition to SRI

Patient No./ Age at Duraion Comorbid Psychiatric
Types of symptoms

Age(y)/Sex/ onset  (year) Diagnoses Family history

001/ 31/ M 28 3 FRFAR 054 ASRE RV AT X OCD

002/ 22/ M 15 7 WY Y AR A 0 F RS RAER MDD ?

003/ 24/ M 18 6 R BEERE - ER et FRRE X ?

004/ 34/ M 23 11 R p ARG 0 B R A {rldE ) RV F S Dysthymia OoCD

005/ 21/ M 13 8 Iﬁiﬂk MR £4F 0 DR o %Py X ?

006/ 30/ M 11 19 tolE s @ RISk Dysthymia, alcohol use ?

007/ 62/ M 25 37 HERE N RIAFR X ?

008/ 35/ F 30 5 S EE AR E dpdr, il AR E B MDD, Tic Tic, Mood , alcohol

009/ 34/ M 17 17 dILF BRAREFEI }ﬁﬂ&rﬁ;& CF B EA KD MDD Dementia

M= male, F= female, MDD= major depressive disorder, OCD= obsessive compulsive disorder, Tic= tic disorder
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% = . Treatment Data of Patients with OCD on sarcosine monotherapy or as adjuvant to SRIs

No. of
CGI-IS  Pre Post Pre  Post Pre Post
Previous

Medication Previous Courses of SRI trials Daily Concomittent Treatment Y-BOC YBOC HAM-D HAM-D HAM-A HAM-A

Pt No. trials and Augmentations Current SRI Dose Medication Response  scores  scores  Scores  Scores Scores Scores
001 0 X X 0 X 1 26 8 7 4 14 7
002 0 X X 0 X il 24 11 16 9 22 11
003 1 sertraline 50mg X 0 X 4 17 16 8 7 18 18
004 1 fluxoetine 60mg X 0 X 4 29 29 12 12 19 20
005 2 fluoxetine 40mg, paroxetine 40mg X 0 X 4 24 23 10 10 16 14
006 2 sertraline 200mg sertraline 200  Risperidone 1mg/d 4 35 33 15 13 20 20
007 3 sertrline 200mg fluxoetine 80 X 4 33 33 7 7 14 14
008 1 venlafaxine1l50mg, fluoxetine 60mg fluoxetine 40 X 3 26 16 13 10 19 14

clomipramine100mg, amitriptyline

009 4 Imipiramine 100  valproic acid 600mg 3 16 13 13 8 13 9

125mg,

fluoxetine 60mg and olanzapinel0Omg

CGI-1S=Clinical Global Impression- Improvement Scale - Y-BOCS= Yale-Brown Obsessive Compulsive Scale - HAM-D= Hamilton Depression Rating Scale >

HAM-A= Hamilton Anxiety Rating Scale > Pre Y-BOCscores= (week0 on sarcoisne) - Post Y-BOCscores = (at the end of week10 on sarcosine)
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q%‘y' —~ ~ Y-BOCS “{ P+ [F ex %

40

35

30 —o—mono 001
——mono 002

25 mono 003
—>—mono 004

0 —¥—mono 005
—— adj 006
—— adj 007

15 — adj 008
—=— adj 009

10

5

0

wkO wk2 wk4 wko wk8& wk10

Y-BOCS= Yale-Brown Obsessive Compulsive Scale, mono= sarcosine monotherapy, adj= sarcosine as adjuvant toSRIs
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