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Edinger 5 " 7> 5 W& L THIH, WEIRIEREDZ Polysomnography (2 & 1) 2l

Baseline
Total sleep time, min 352.1
Middle wake time after sleep onset, min 50.8
Terminal wake time after sleep onset, min 14.1
Sleep efficiency, % 77.8

CBT-I RT PL Pvalue Post-hoc tests
372.4 337.9 334.0 0.02 CBT-I>PL

30.1 50.6 66.4 0.02 CBT-I<PL

4.2 10.2 12.4 0.02 CBT-I<PL

85.5 78.1 75.7 <0.01 CBT-I<RT and PL

CBT-I: Cognitive Behavioral Therapy for Insomnia
RT: Relaxation Training

PL: Placebo

£ 2. CBT-l & zopiclone MAEINE D LB
Sivertsen 5° 72542 L THIH, MEIRIEELZ Polysomnography 12 & O ZFli

Sleep efliciency, %
Pretreatment
Posttreatment
6-Mo follow-up

Slow-wave sleep, min
Pretreatment
Posttreatment

6-Mo follow-up

CBT-I ZOP PL P value Post-hoc tests
81.4 82.3 78.9
88.9 81.5 76.2 <0.01 CBT-I, ZOP>PL
90.1 81.9 <0.01 CBT-I>ZOP
63.1 76.8 79.5
80.3 61.7 69.1 <0.01 CBT-I>ZOP, PL
84.4 59.2 <0.01 CBT-I>ZOP

CBT-I: Cognitive Behavioral Therapy for Insomnia
Z0P: Zopiclone
PL: Placebo
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Abstract

Insomnia is related to mental and physical, and
social problems. The hypnotic medication is the
most prevalent treatment of insomnia but it has
a risk of side effects. Cognitive Behavior Therapy
for Insomnia (CBT-I) is a promising treatment
as assistance and alternative treatment of
hypnotic medication. We reviewed outline of
CBT-I, and introduced the research that shows
the effectiveness of CBT-I. Besides, we discussed
issues and roles of CBT-I. We suggest the
importance of the composition of the theory
base so that CBT-I may infiltrate the society as

an empirical treatment in the future.



AR EEFSE 550 79 — 88,2009
(52  BATHEEDIRE]
Sy JSE D R A THpEEL

IEF VA,

Cognitive Behavioural Therapy for Psychosis:

79

Wﬂ‘%l]‘% ‘.“)I/\ %E

Evidence, cognitive model and practice

% i RKAe
Akiko Kikuchi

I ZFCaI

TEAUIETIEAHE - TRABTH 2, Lvwio
. KRR eZ2 eS8 F ThIUE, HETHEIFES
WHTH 5, ZHOFTIEARRYE - TRAREMEE, b
EP—2 D[ L LT DRFMREE IR D AR
BROFIZHAAZNTE D THEBRED L2 -
TELST2DT, %X HEERDGHICRKEL TY

(o LV TEMIETHZEATRE S S WSS, &
C 2 H31990 4R AR DARE 12 S0 2 B A HLsoof Bl Gl o
KA EHRESIND LIk TEMH (Zickk
ARIE) DFRI{TEIREEE Cognitive Behavioural
Therapy for Psychosis (BLIF, CBTp), (&, &4
TH > THRFFHEL (=ET1E) HYAlH &%A@@
%2 EaHifRE L DEENN AETH B, KIH -
ZRIZOWTH, BEASD S HHRINEL 2536 1
) LTk 2 R L 72 0 BiFEolGEZ LT <,
CBTpl¥., TN FCHifgL L&k MEIIERGE - T
%MEJ MAEmE vy, RT3 FETS &

bz 720, BEWEOO IR0 ER
ZBMRR LD X )7,

AT BRLD L) BF&WIA L TOE R 57
DIz, HIETHOCBTp DT F v R I fiii 7244,
CBTp % Fhti 9 2 B A 2 DBLEHE TV &R
DN EHRR L, ®BICCBTp D5 H D I
WTREH L 720,

I CBTpOIEFY A

9 DI D IR THI S 115 Beck 23 1952 4R 12 {4
7ﬁ"ﬂﬁg j/]«fl *E% %O%}Ln%nﬂr$’% \-n/u%n}g{f%

ESZR - it v & —  REEREMEITIENT  RIER AR A
Department of Forensic Psychiatry, National Institute of Mental
Health, National Center of Neurology and Psychiatry

T 187-8553  HUAUHR/NF- /N BT 4-1-1

4-1-1 Ogawa-Hagashi, Kodaira, Tokyo 187-8553, JAPAN

BWHLZHAZRELCOEY b Ehms
nTwzwv, L L Zo%o 19604 5 19704
AT TE, A RIE I T 2 AR LD
SR ZRE L F 74 TLICBLTHEZ
N7 EBHY ., MARIIRE IR HREEILE S 220
LABEINBHAIHEC T L o™, 19804
RICAZ L, EL L THERED G, HAKIRERE
D SEYRGUE DFER 16 U C B AR % 58T L 7
FHREPHE TS L) Ik o7, 51219904
Rz L, FEETEBDOMIEE 7V — 723CBTp
D MEAE 25 A Hel o G 2 T 5 K 9 i1ck -
T, WETIFEEMADE % IS CBTp D
FEEBILEDOOH D, TN F TIK30LL EoEE
LB O GRS E i S T 5, 2 OR)R
IZoWTE, HEFCIK2Roars Iy - LE2—
ZED, WADAFENLE 2 —ICE L oNTE
7;.: 25),26),41),42),46),54).55)0 :ﬂi VCO) k z 7)\ CBTp
EHEED FOFMBRREZRLTETWV S, RIAD
Wykes 512 X 2 GG L © 2 — Cid, Kot
FEEOBREZNRE L CBTpIIED I b, ONR
B OWEEORAERIMERFH TH 5| @ﬂ%%éé
DMEHE AR Z 1T T\ B, O ABEIZ IS HER G
7ﬁxcmp%ﬁﬂfwé\@ﬁ%ﬁﬁﬁi§mk
T A v Th s, @FINFEIRE>TV2
@B ERER, BEMER, fhaBEREL ~ v, &y, #
ik ABTRENE, AR ZO VTN E N ADE
B E LT3 Ev) 60D ETEHER ji 72 3 2 R AF
JEmBIR L. AW ORI %2 i L TR
B2 B L 7o, BIRS N FFEIE 34 47 L
FERPRER I3 2 F 7R 2R D Zh & 1% 0. 40 (95%CI
0.252, 0.548) ThHot, HZEMOLIFRIZ T Y
FRREL (0.2~0.9) WHETIA >~ D (WJ'
774 v FEdfi, B EE T EORA) 4
EFIREMROCHEHIA DA Sz, 34DHITED 9 7”9\
A 13 22, SERREIZ 12 THD, DL E 2 —
TIREMBEOBHZ TEL itk b, A



80 REPORIERITZE 25 55 %5

& DR RO DI IEE & %5 o 7o, fEABEED T
ETFTVADHPOELICS VLTV A, LML E
NBELEONREORNIITERE R ZIZA SN o
T&,

INEFTHDEZS, CBTpOZEF VY ADRESJE
WOIE, FEYBRHE O RHERY RS AREREIR 123 L C
TH 5D, Wk LIRET e 7 7 Y ADKED
oI bR I TV Y, RRHOE
MIck b, CBTpdBIfETIE, 3EE, 77X A, A
T T DA RIMEDIEREN A B 74 VIZE W THESE
XN LBAAL o Tu g 10595

WA IINE D L EFE R IREIC X, KIRN AL
it &JEHA. ACT (Assertive Community Treat-
ment) ., SST (Social Skills Training) .CBTp 7 £kk4
BHERSH 2, ZOHES ., I PRI
REDUGE, HABSROMAD, RHBERE D UGS 4% &%
1272258, CBTpDLE F v 213 Z DTk
MRk O UGE (B OEAL TEIROIMA) (12020
HbBHDTH Y, HREEEDOEHEN 2 BV FIIREED
FRALIFTE & 2o T 5,

M CBTp it £ 11 2 BEAEIR O GRAIE 7L

LK, BEOTIH L KE Bk
B inr =26 H 5o, DENZ RO R
KE W, 1980FEMREB 0 5 MARMIEDBALT
g o FE R LlE) L T, ZRCLIEORAE TV
LB LI, INT TR OLDETFTADBRIBIN

2009 4¢

TR B A ZEH 2> T o2 STl T 2720,
ARGl Garety 5 DE T 2 HLICHENT 5,

CDETNVDORLNZRIUILTOELE N TH S
(1) -

O AL AMEFEDOEOMEAIC A b L RADH D
% (Bio-psycho-social vulnerability)

@ ZoffH. EREBEORE (Kho TRER
HikE# anomalous conscious experience )
BAELZ B FERHIZ5)

@ HEMEEBICN LT, HEDRRPIND

@ FRPLEN, BIEREIRE L THENZ T 2

A ML AMEEMEE U Cid, R o iR E o B
W &, MREEYAINERDBIRT 27210 Th <
Wi ToLH, HENINIPBR Vo et
HRHHHET L bl Tw b, fgtko b 211
NZA L Z2Mb Y (K@), 5857 AR5
anomalous conscious experience (fi] : FH23& Z
25, MEBRE L SNDEE) BEL 2 (@),

BEMERBESE L 2HBICO VTR, WD
P D FRFIFERE R IC B L 22 BRI I T v 5,
Hemsley & * 13, HiAEFIETIE, H LA
Wz S N RUEER E 2R L 2ofiA L Twel
B IS D 5 7= DI, HARDOHERFHICERD %
DMWY ZATLLTRBELTWS, I 2,
AFEES T, HlE LTI ERF O fE#IC

TLB AT g KB RIRER A E EEZT . BB ORI 1 1
A: H¥E= : BREN C: #&8
a0
HEAL R -
ity EHTOER . &
e B K| vatex
i35 1% & s
e RO fE 4k
A S g
[ & s i}
BEME R
AL A 22 = -
" & & e
= = RIT
BA LRI EIRMEE
BEHRE/ AT R RSN AT R

FFHRERIR F—~
HEMER

X1,

BBIEIER DFBAE T )L DR



FERIEREEDTZE 5 5575 2009 4F 81

LT, BEDEHRE I FLHEAS I W
I S BRI I HERR X LT 2 %, — 5, Frith 5
g, kL7 'Y Y v DREICE-THD
DEERTEHVPATOEREZ O WEE LD L
LCAR SN 2 L PERERMERBIC o215 & L
Tw3, ZoH#EL LT, Kapur 52 13, #Hié
KIPEICEB T B K= VB IEIRIEIE. D £ 0 .
Z DRWDINRAEC H Z 5 75| 2 ICBIR 2 < IHk:
a3z 2 L2FTFT0D, AR, PR
JE 7 EHBAIN R TEERREREE )] & b DFEEDHLD A
EFND LD LR, WRIED T IEARE 2RI
T, F=s83 V2 X o CTABEHR O BEB M salience
DG E B T LI X B BEARARBRD RIS 2> T
3 EEZNUTDI DT,

LRI TERER & IR RE I 72 H B A AR X T
W3 ZE (NP@ofEE 7ax ) 25, ZDHOfE
P BEL 5.2 2 Z L DBIZEINT 0D, KR
FEREAREZ HlE U 2228 TId A U & 9 250 ()
BB ® 2854 TH, R EEOE DN HR 3
2 2 EAURE N KGRI R 0 B JE A3
DIKIHMAERDI D 5 N4 D 3EBROBIFE T, #1I
) RERDSELE L 7o CIIER DS o 7277,

Lo L, BENREEE?D 2720 Tk, K
RITE 26 7%0, BEHEIERE L THEZT 201, Z
O R MTEARBE D RE DR (MHO) %2 Izeh
5CThH5, ZOREDHRICIZIDDR DD % &
Wbz ra) ZoERBROENZ HYTIE B
Wz I RE S 5, b) 2 OEERAE S I
WO INns, o) flHFETHLLELCoND
ETHB, TR, BEIDLI) LRSS
DD, TNETOTEIC & > THRIROMWRIC, KL
BNAL TADBNEL TOE LRG> TERL, R
R b DD, HEGwANA 7 AL L TR A%
Wi (Jumping to Conclusions: JTC) /N4 7 2 & i
JBNA T ATH 5,

BRI AN A 7 2 E1d, DRl o
Wiz FL (FEHRINENA 7 R), BOEEZR-T
LE9 (MEEANA 7R) Hinzigd™, Garety
57 I3EME L OBRE TR, PRVLERY S E
WS ISV 5 2 & 2R HINTEE % V> CIEEEN
Wi L, Z20%%, JTCHEMIE, FHED 7L F T
AV A7 BRMERIPERERBICS, EHroHE
REL TV AICHBEINDE I EPRINT VDS
0, JTCoNA 7 A0, APl iEmmE v O, 12k

1239 F 25, ik S Y d BEDIEE I ER
IR N A 7 AR & I L TRV E £ REEEE
NAPAIMEL o TWB I ERRWE LK, JTC
NA T ANFBANTEEEAD R\ B%E TPl 5 TR
RIKZRMAE, Y c oz 2epo b,
BRI EELRE®REZRO LW 5,

JRIEANA T AT, RRA DS 508, B L
BHEDR N b DICEGERRIE AN A 7R (R AT 4 7
HRREMAICERE T 2 FRRED A 7 A) H
% %%, Kaney & Bentall 13, #EZ-EH, 119
DHF, EENRECHL TURBAY A LD
kA FEhia L. Bl &9 D BAE DM SR
FrRBSATHEOEAZRT Z L2 RV L LY,
MY OBETIE, R T4 77T L 2MEDRDUC
RESE, 24T 4 7HHRFEATOE VL LR
JBIE2DIINL, EEZMEETCEIRY T4 7k
HokHx2 BB S ¢, 247 4 7 HRF 24
HRORNDE WL EARZLTOIDTH S, Db
DIFENA T AEL TR, HOEERNANA 7R (HSY
ZMAD S DR E L TRAL T ) 0 A
Mons, £, TEEZMIIFESEPT LY —
2 EBZZ YT DAL TR bR
BEZTwirEEZoNS,

ED X)) BRSNSk, BADEFNE
AL B, BRI IR EL 937, JE
BRI Z ¥ —= DFHIc >\ »Tid, HENH O
DRI DPHPIEIROHEEL LT 2 L 2R LT
e . PEERICBET 5 2 L 2R L A%
D REhh 5,

% 2284 7 A K o T, BRI
HKL., HICBEL, FIfEAsETh 5 LR (M
F13) Iz L, DRI, Fiie T 2 B ARE &
WHEOLHEN 7 a2 A2 GEREH. fEGENA 7
Al &) ICkoT, MEEENEE D, BMEERE L
THEE T 2 (@), IR - ZBRICHET 2 RLR
Wiz BN T 2 7- O OELEATE) (LafRITE) b,
MEEZE CHERFT 2R & 72 5, PEZRICE S
NTATENIC 2 S TIREEMRITEI DD E W 2
ERRLEME S H 2, £EH 70 20508
VAR O FBL - T CHERHICBIEI T 2 2 Lk, RIS
# H Expressed Emotion Dfiff7E5> 5 5 2 TH
2%,

PLEOBGHREIR DZBATE 7 LU, DEZER
NADEMIE, EEEFICH 2 L0 5, Ak



82 WEAMRRERTE 555 5 2000 4

L A MaggtE (D) PREMEERE (2) oA
I B e DITiE, YNBSS ERIC k5 L LT
b A b LR EE RN GEARER 0 K A3 BT SRHE oxt
A XV DOREIC X > THRETH B, F KB
(@) »oBtER (@) DML L Z DR 71
2 E T ODEERN 7T 2 DB,
RAGTENEIED S — 7y P ELTHEHLTWS E W)
ZENBTES,

IV CBTp D9k

1. REEE

CBTp DR HER X, FERRERIC X D 5l &k C
INTBEOTIHEENL . BRTHPHL2EED
BEEIID K 9 7 TRAZL D ORSMROBfE, %
RT3 BT 22 ETh 5, FET 2IEHD
EDRETH A L RO R, DAL
W Lo THEILL TV BIERROBEIEEZ TIP3 2
LR THEE T2, CBTp BLHE -Zfi~o7 70—
FRPDICEES LD T EDENCL WD, A IRTIE
DWRIIZ X > CTHELZEDH->TL %, HillKITHhIL
R AL SRR I X R S A (12
PEERE) ThIUDRIROBRIE, BRI T b LR
FHSEHINDE I L ICh 2759,

2. NADREN
FRE SIPRE D FRHATENEE O BRI 2 N I1E, B
TN—=TI ko TRFAMPBEZR 2 b DD, FH M
REHZIZIFIE L T3, #£1121dGarety & 10
DBRBBFED AT =P %R LT, FEHEIZZDIE
WET L IFR S 9, BEICK > TRIKICTITD S,
B1ERO 7 R— VB, 2 ToLEEERICE
WA RLEHRZTH 5, NMADYIERRETIX, K
MFEERNAN A O TMEEZE > TW 2 H L 05

1. MAKRFAEORMITEREDAT—Y
AF—y Ao
1 BEEAL 7R ARV b
2 A b L ASHILE &R AR O iR
3 Aol (B o B 2 {1 9
4 KR Z DA
5
6

9 >R EERN H O~ DA
HIET

e, k7 7a—FRo 6N %, HEEZHED
YD B BRI 22D 6 T HE
T2 EDOREIBIETH 5, CBTpIc B THRIC
REHINZ DI "ARAZE~OFE BROMENLT
H5, "PRABE~OFE BIREIF, FUHRHIC
DNTHERALZER 2> T THHBRRZ T S
h2lfR%E ST, "REABORZE) BRSEVE F
WKERIZOWTY HhiF s e, EREEEZRELL
W EDHEIC ORI B AEEEN S D | Wi =G
BREBET S ETHEDPEM (LEREENITER)
WEZEZI a2 2 Lo kv, ZHE
XL TE, BRI X % 2508 CEmL L < bR
EPHoTERZZETo6H5DIE, Hlonikl
Th2¥, 22T, ZFHAKICOVLTIE, BEEL
THZ TGz RET 2 &) EFEEEEE
LBty TRAEANDME) BREZMEET 2
EDEETH B,

TEXAXAY ME, FR=NVEREALTTH B,
T8 7R Ay M, BEOTHREEAIZIT
EDTVRLIEImALIEICHRD, MEY A
FERERL, HRINEETH . RHENAELE LT,
Antecedent and Coping Interview (ACI) *® 7 &
BHISN TS, TXAX Y b THLERIZ, B
9 7: BEE/E O 0, ML ZFET, 55 3 BER o RS ol
IR O B 2 2 3 FilE I i 9 %,

E2BBED A b L ARALE & ER R AL D R
5T, Tarrier & *7 DR ITHEIRE DBFZE DS
Hb, PHRDOLOHERIERE T, Fitd 24
RISH LT HRNTHL I 2SR L TEh, 20
N VEERANI 70 ()2 QB IR) A TENI 7 (431 -
NEGET) ., AP () 2 WRRR) | RRGERY ST
W () BRSSO ORE) IcaBiIns 2 Eavb
Dot WLIEIES K DG, KN RIR I 7%
WHDOD, THRERRT 52 T, AL - BilfinE
DG DB CRERDEL T 2 BIEREZE ., BH
DHURNEZED S, FERICHT 22y ba—)L
BRI S THRET 5 2 LT, BREROMGE
DLRTL B2 E0IRGH 5, NI % A%
DT T 2 72 1%, BFHEDORIVEE )R AR
EICEE L., 2L 21X, ACBTRAS 2L -7 1
VT A= FREERT 2R EDTRBEHTH 5,
o, COBBTEELRZAF VO, TRLT
RFRMER ) LHETZ2AXLVTH D, BREE%
F3hh L L CEBICARTEZ DT 2 2 L S Hh



FERIEREEDTZE 5 5575 2009 4F 83

D H 25EH PR B0,

HIERFE T, A DR RREEIC OV T D AT
TZ, L THlALTs (FEplE) . 28 %
MCMEE L T2 BETH-TH, ZOREAKE
T, HOOWREZEET 200 THS LELT
Wb ZEDL W, HAaHSOERIIMmS &b, FPH
DNTH & DBURDEALERICE->TWE I &Y
bbb, zL, ZOBRETIE, HEIZOWTOMR
L B0ETH, BEOTENERICEET 5
Iy nHEplEMbz 92 L2 HEET, 2 DA
k. MARIEOIEZTWIL L) LT 2000
5, FEGH TR I 2 WHAERICRB L Z2b D F
THIRTH 205, RPFAZ T TR, ZDBRDON
AZGHHT 2 70ICbHw 5, £ Dga, HAY
e 2DIRAPEEDABCHATH %, 7-& 2
. 1YYy 7 DA EBEEZIC X o TR
PAEEICHE DT LEETIE, Rz &)1
T THME#AiAHE) L 72 (Activating Event) —
FoTlNEADPELL o THTIZERICZ S
INTW% (Belief) =A% - B8O X - LIl
(Consequence) ; & L CTH| & SRIK 0 BEfF 12 £
RMEHTHZELHIUL, DD VIE, FURNTE
U7zt hdbiFC TEEz2&31 XIEE (A)
SHFERICZ 5 INTW3 (B) 20 EIYH D (C)]
ELT, JHEANDIRICERZHTH I EHHERS
N5, £/, HUGEHEMORE»SFEIH D ET
Z—oDHFIERIC L TH Ko, FlE ik
ERITH D720, MAD) L whihrolihs
IZiF, ZOERDB LY THODDO WETZ2 AT <,

COBETEM RO, fERD ) —~ 74P v 7
(ERBEOUAERR - k™) <bH 5, MG
PRREIR 12 > TREBR L T2 A b L ZDFERIIC
BE DT 22535, A b L A fasgtEe T2 S L,
FrE DSt (B« RGN, WilR) 2322, K
FEARBRIE— AT D EL I 5 & v o IR %
LD BED TEZ 6 (MR REMHLDH -
THERDEC D THZ L, HETHOREDEMETT
A b U ADIDHAUSKERNEIRAEIC 2 D 9 3 (ppl06) 4
WEEUsNB LI IRET, S e IA T VIR,
W28 LR ENTHS LHREIND T LD
HHH., WRICH DI, IEHAE L KRR
BT I XA TTRE 2 REBIR CHAE L T B DTk < |
Z DN T GED 6 5 2 L 2 KR 5 —t
DWHETH 2, FERD 2 —< 54 > 713G

WL AT 4 7~ O, FAFRINED B4 h
OWREMNA A= %Mo T 2 DITHILD,

AR TR A EMLLRICE b B ERIC
AT B 2 122D HIEICIEEZRERIC OV T,
RARINARI A FAR . AL OER 2 R T2 £ v
T BEAE R 2 AR DS SN B 23, KIH - B %
P9 A, EHEBROHEL L T3 LD
THRHETHH, 61, Kz HWZER{LD X 9
IR 5 B VELENLETH 5, TAFEOFEBIR
ZTHMEICLC, HERHOMRDBOPICEHKTH D
22D, AHIZ—EDRI T T I ED K
DIRIEE LI 2D ERIELABS, HEMN
ZARBR N 2 A & D B TRET LT <, BB
Ff %2 EEER D 720 T L fTEIFERIC K > T, &
MORGEEAA S 2 L b b D, ML ZEZ-TIE,
SAGI 25 HR S DR - T RN, Ry 7o SRR N (4
B, fEE oo R 2 oA 7 2T BEREN
AT AR EL XI5 TCGED R AR o TW5 ),
i DRI DM 23 72 Fi B b\ %, FRAIBERE O
BEEDSH 2 A, R EE 272, KAkl
ROV T2 EDHEL k270, BRGNS
V75T AR E R EE SR LoD, o Re
SGEZFHECH S L0, 5w, HERIC
PRI DT 20800 % 2 i3 v, £z,
ZREMD, HEEE O 2 L S 2> DOFEREZ Ff >
T3 EEZLNIGELH L, 2O, ZHGE
BOBIETIE R L BRI X > THEL 282 REM
T3 EDRICENZ Y THIBE LD Lk,
R I, oK ) LD, [ETHIRY LIS
R ERWEDROERPRD N D, FEHEDRE
Bed, EROMEEN oL LTh, IR
PRI > CTEZE L o TR BATTI . $o
WEDARLBELE VIR TLATT ) Lo REHR
2R EED VD, MAEKRIEDOWREIL, HRICH
6@ﬁrﬂﬁ%®%%#meuk%wo@@%%

AR RUFE 2 HiPHZ | Selc Gl L 2R
DRFET NI E2 & THEL 72 LT, mKBRD
B E HIET 2 L BENTH B,

%5&%@u\ﬁwﬁ%@l#7 I BnBH Ik
D%\, TR ARV PEREET, WEOIMEIRER.
i FENE AR O 5 IR & OB ELZ T 5

Babdsd, 29 LRENACRHNE, #19 D%
ROARLHEIR & H\ % > T, ZHOMER - Hfkico
B BVHEMEDSE Y, 2k 2. O (KIEE) A ERE



84 WEAMRRERTE 555 5 2000 4

N2e 2 &% T o TERGAIC, Ko DFHE & &3
THNKTH 2 LIRS N, 21k, HOREER
BHBENIOWTOMEEZREOTLE ) DRZD
—HlTdh %, FES NI AT E RGN LT
RN W) DL mwéﬁﬁm&nﬁﬁiwim
VD Z LRI NS DS, HAIHED H 2K
IR L 2 AABFEEL T0 2™,

HOBHE T, 2N E TOMEHKOEN 2T\,
HKYPiDl-oD L WillARZITH, HHEDOY A i
ANEATHE DR H 2 L S, bl bEHL
DEITHBHLELT, THIEESrelapse signature
LIENA b H 20, 22T, BEVHSDF
TEABRC AR 2 IR DR D | A OWES 1 v %
KRN E T %, R A iz, BENYTA v
2T, RIEPBRENRD I LDHIK il
HYA v bEn5, 20 ET, HEOBREICIEL
T MR R 2 e TRIBHME LTE L o,
B LBIRE TG T2 HICE LD 221 TR <
WRlcE g2 2 CA LR L, BRI NLE T
THE LB I LEHTH L, 2D &9 i
ZLTBLIET, BEEZVITRVEATH, 5O

TIRIEIC D D35, HiIRIFEAERFIC C 65X 2 & DS
&&wﬁawﬁﬁﬁ%%f%\ﬁﬁ®ﬁ%ﬁ%%%
EICHAE PP ZBGET L TW L 2 EDTE 5,
CBTp I & » TEMEBEZOMEBELI T2 ->TH,
ERICR SN HERO BRI IR T 5, BRI TEE
TRIC X BHEBE DM T &, RV BRI ISR A DSRH
BREWINCER T2 2 L2 EETHILICKkoTE
HENZDTHY ., fhm~otak R EN 2 £ [
EOEDL B LI TIERNS LW I EARBEN T
29, zo@EkTy, ~EWO CBTpIC & - ThE
RDEEIHL 72 0, FRSERML 2L LTH, 20%)
FAVKBET B LIRS v AR D 2 D12iE, 7 —
AF—kyavERILITEIENET LV

tEZ6ND,

V CBTp®5#

Wt A SR FIE O FR AT B 1. 1980 4R 5 F2
&L CRETHEENHBE D, 1990 FFA DR O # 4
D A 25 AT Hlg oo WEERER 12 & 2 BhARET S Otk
DFRHATE TV OREBALIM T, 29 LI
AFSH LM EFEZ SN, SHICEDLI &
ﬁ?ﬁff%fué@ﬁ%%@

v SRR TZE IS DT T D e R EE

IR~ DHH ) DN PHTE TS, filx
L B 2 D O fE A R IE B~ o CBTp i
%% (PICASSOWIZE) *0-% %o, WyE i FEE 3 0fAF
L1w5$%«®cmpﬂn(MmmW%ﬁ“ﬂk
WALIBE~D CBTp L™ b 5, Wi
& P 7 AU E 2 B A PO B 28 T3 AR
DHE ST, SHEERIIZEIC X 2iEEAN E dp o
TWwb, o, BT L SAIGHEEEE 13V 20Dy,
B AL FRERTOMAAICOWTH & 5 7% 2 %EH
frnz®,

B 7w G IR MR IC K o THREZEIR L, I
CBTpD bL—=v 7 %3NV Y —F - &FER
b 7o B 03T o 7oA AW (efficacy study) (k-
TR S NTAIRD, EEROEIRBS I BLW T EDf
JE B RE R DT O W TORERINER SN TV B,
ZAuUcH L, Turkington & ° 1%, Husks #iFHA
filc P L —= v e 2A——EY a v 2{Tw, il
Ti@?é% e g I o CBTp & f24t L

HBDORNEBE 2T o7, ZDFER b2 L —
~/7ﬁ>ﬁﬁ{%éﬂht% i, mEkrL—=v7
ZRAREREK TR &b REKBIE B VW THE
TEAEAHIERBR TR ST E AR 2 BT
LEDHRETH D Z RSN, F7, HilkD
RXUBF NNV A - F—AIC &k B2EBROIEKELIC
B 25 CBTp M A% L 72 RIC B L TH AR
Bo@d 5N, 9 Lo effectiveness
study (¥ 1} 54 TE D, CBTp DERKBE I B T
2 HBINEEE A HREL 00 H %,

T ELTEETHEE >/ CBTpo#E) =13, AL,
HAEICIAEDODOH B, 2NTIR, KETOH
FZEDBRELRDTH S H B> FEIFHEEIZE VT
b 2002 4£ D NICE & RFHERH AT A F 7 4 » DI

b RERINERE O LA A DIERETEA T
WREFWAT, REZFE A VT ITVFEDRAVSE
WAV R - BT A DA TIE, 20066E3H £ TD
12 HI#C CBT D it % 52\ 7o ffe & 3 F A 13
AWM E 7R\ EDDH o TS, WAINEE 22
m@matffx&v7-bv—ﬂ/7®$ﬁbli
Y - AR = — X o) (=RPinKL Y 27
T A XY b O CBT %2479 WL 42 2),
Tt & omoRRE). TERESZOKKES, H
HIEPL AT 4 7=h 6T TATLHENIGRZ kO %
WV BEBEZLNTREY, FchL—=v 23
BETHD, IV =7 ay 7SN TR



UEEL PN 4l

D, ZOBLIFEINICZA——EY 3 VHITEET
B2, KO X ICHMRP DL OEETH T
A=R—EYavhEREHTHS I,

AFicBWTH, TNETEBT, WE, 6
Y FHEF S 0 I X 2 SaBii 2 TR R A E 4
SENTE TV, —MKEMRINDE I3 E > 7
0wz, CBTpDOW K% 1Ed % 720121,
WETOHEFzAH L, EIIRBELZD R, b
L — =V VA DOMERPITEE & Oy fte
DHEDBH DS,

WA RFADTRIITERIEICOVWT, ZETVRAD
s, BRMEREROZAE TV, MADTIUIDNWT
WL U 72, A JE RS O LIRS Y N E Y 7 —
CavoERED 1oL LT, MRERBSGICE T
2 RAITEIRE O — DG KB EN 5,

X Wk

1) Barrowclough C,Haddock G, Tarrier N, Lewis
SW,Moring J,O'Brien R,Schofield N,McGove
rn J: Randomized controlled trial of motivat-
ional interviewing, cognitive behavior therapy,
and family intervention for patients with co-
morbid schizophrenia and substance use dis-
orders. Am J Psychiatry 158: 1706-1713, 2001
Barrowclough C, Tarrier N, Humphreys
L, Ward J, Gregg L, Andrews B: Self-esteem
in schizophrenia: relationships between
self-evaluation, family attitudes, and
symptomatology.J Abnorm Psychol 112: 92-
99, 2003

Beck AT: Successful outpatient psychotherapy
of a chronic schizophrenic with a delusion
based on borrowed guilt. Psychiatry 15: 305-
312, 1952

Beck AT, Rector NA: Cognitive approaches
to schizophrenia: theory and therapy. Annu
Rev Clin Psychol 1: 577-606, 2005

5) Berry K, Haddock G: The implementation of
the NICE guidelines for schizophrenia: barr-
iers to the implementation of psychological
interventions and recommendations for the
future. Psychol Psychother 81: 419-436, 2008
Birchwood M: Early intervention in psychotic

relapse: cognitive approaches to disorders, eds.

% 55 5

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

2009 4 85

Haddock G, Slade P, pp. 171-211. Brunner Rout-
ledge, New York, 1996

Birchwood M: Pathways to emotional
dysfunction in first-episode psychosis. Br J
Psychiatry 182: 373-375, 2003

Brakoulias V, Langdon R, Sloss G, Coltheart
M, Meares R, Harris A: Delusions and reason-
ing: a study involving cognitive behavioural
therapy. Cogn Neuropsychiatry 13: 148-
165, 2008

Byrne S, Birchwood M, Trower PE, Meaden A:
A Casebook of Cognitive Behaviour Therapy
for Command Hallucinations: A Social Rank
Theory Approach. Routledge, London, 2006
Clinical practice guidelines. Treatment
of schizophrenia. Can J Psychiatry 50:
75-578, 2005

Freeman D, Garety PA, Kuipers E, Fowler
D, Bebbington PE: A cognitive model of
persecutory delusions. Br J Clin Psychol 41:
331-347, 2002

Freeman D, Garety PA, Kuipers E, Fowler
D, Bebbington PE, Dunn G: Acting on per-
secutory delusions: the importance of safety
seeking. Behav Res Ther 45: 89-99, 2007
Frith CD, Blakemore S, Wolpert DM: Ex-
plaining the symptoms of schizophrenia:
abnormalities in the awareness of action.
Brain Res Brain Res Rev 31: 357-363, 2000
Garety P, Fowler D, Kuipers E, Freeman
D, Dunn G, Bebbington P, Hadley C, Jones S:
London-East Anglia randomised controlled
trial of cognitive-behavioural therapy for
psychosis. II: Predictors of outcome. Br J
Psychiatry 171: 420-426, 1997

Garety PA, Bebbington P, Fowler D, Freeman
D, Kuipers E: Implications for neurobiologi-
cal research of cognitive models of psychosis:
a theoretical paper. Psychol Med 37: 1377-
1391, 2007

Garety PA, Fowler D, Kuipers E: Cognitive-
behavioral therapy for medication-resistant
symptoms. Schizophr Bull 26: 73-86, 2000
Garety PA, Freeman D: Cognitive approach-



86

18)

19)

20)

21)

22)

23)

24)

25)

26)

RO S

es to delusions: a critical review of theories
and evidence. Br J Clin Psychol 38 (Pt 2) :
113-154, 1999

Garety PA, Freeman D, Jolley S, Dunn G, Beb-
bington PE, Fowler DG, Kuipers E, Dudley R:
Reasoning, emotions, and delusional conviction
in psychosis.J Abnorm Psychol 114: 373-
384, 2005

Garety PA, Kuipers E, Fowler D, Freeman
D, Bebbington PE: A cognitive model of the
positive symptoms of psychosis. Psychol
Med 31: 189-195, 2001

Haddock G, Barrowclough C, Shaw JJ, Dunn G,
Novaco RW, Tarrier N: Cognitive behavioural
therapy v. social activity therapy for people with
psychosis and a history of violence: randomised
controlled trial. Br J Psychiatry 194: 152-157, 2009
Haddock G, Barrowclough C, Tarrier N, Moring
J, O'Brien R, Schofield N, Quinn J, Palmer S,
Davies L, Lowens I, McGovern J, Lewis S:
Cognitive-behavioural therapy and motivational
intervention for schizophrenia and substance
misuse. 18-month outcomes of a randomised
controlled trial. Br J Psychiatry 183: 418-
426, 2003

Haddock G, Lowens I, Brosnan N, Barrow-
clough C, Novaco RW: Cognitive-behavioural
therapy for inpatients with psychosis and
anger problems within a low secure envir-
onment. Behavioural and Cognitive Psycho-
therapy 32: 77-98, 2004

Hall PL, Tarrier N: The cognitive behav-
ioural treatment of low self-esteem in psycho-
tic patients: a pilot study. Behav Res Ther 41:
317-332, 2003

Hemsley DR: The development of a cognitive
model of schizophrenia: placing it in context.
Neurosci Biobehav Rev 29: 977-988, 2005
Jones C, Cormac I, Mota J, Campbell C: Cogni
tive behaviour therapy for schizophrenia. Coch-
rane Database Syst Rev: CD000524, 2000

Jones C, Cormac I, Silveira da Mota Neto
JI, Campbell C: Cognitive behaviour therapy
for schizophrenia. Cochrane Database Syst

% 55 5

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

2009 4¢

Rev: CD000524, 2004

Kaney S,Bentall RP: Persecutory delusions
and attributional style.Br J Med Psychol
62 (Pt 2) : 191-198,1989

Kapur S: Psychosis as a state of aberrant sa-
lience: a framework linking biology, pheno-
menology, and pharmacology in schizophre-
nia. Am J Psychiatry 160: 13-23, 2003

Kapur S, Mizrahi R, Li M: From dopamine to
salience to psychosis--linking biology, phar-
macology and phenomenology of psychosis.
Schizophr Res 79: 59-68, 2005

Kingdon D, Turkington D: Cognitive-Behav-
ioural Therapy of Schizophrenia Guilford Press,
New York, 1994

Krabbendam L, Myin-Germeys I, Hanssen
M, de Graaf R, Vollebergh W, Bak M, van Os
J: Development of depressed mood predicts
onset of psychotic disorder in individuals
who report hallucinatory experiences. Br J
Clin Psychol 44: 113-125, 2005

Kuipers E, Garety P, Fowler D, Freeman D,
Dunn G, Bebbington P: Cognitive, emotional,
and social processes in psychosis: refining
cognitive behavioral therapy for persistent
positive symptoms. Schizophr Bull 32 Suppl
1: S24-31, 2006

Lehman AF, Kreyenbuhl J, Buchanan RW,
Dickerson FB, Dixon LB, Goldberg R, Green-
Paden LD, Tenhula WN, Boerescu D, Tek C,
Sandson N, Steinwachs DM: The Schizophrenia
Patient Outcomes Research Team (PORT) :
updated treatment recommendations 2003.
Schizophr Bull 30: 193-217, 2004

Marshall M, Rathbone J: Early intervention
for psychosis. Cochrane Database Syst Rev:
CD004718, 2006

Milton F, Patwa VK, Hafner RJ: Confrontation
vs. belief modification in persistently deluded
patients. Br J Med Psychol 51: 127-130, 1978
Morrison AP: The interpretation of intrusions
in psychosis: An integrative cognitive ap-
proach to hallucinations and delusions. Beha-
vioural and Cognitive Psychotherapy 29:



37)

38)

39)

40)

41)

42)

43)

44)

FERIERAEDIFSE
257-276, 2001
Morrison AP, Renton JC, Williams S, Dunn
H, Knight A, Kreutz M, Nothard S, Patel
U, Dunn G: Delivering cognitive therapy
to people with psychosis in a community
mental health setting: an effectiveness
study. Acta Psychiatr Scand 110: 36-44, 2004
NICE: Psychological interventions in the treat-
ment and management of schizophrenia,
pp. 90-116. National Institute of Clinical Excel-
lence SP, 2002
Peters E, Day S, McKenna J, Orbach G: Delu-
sional ideation in religious and psychotic popula-
tions. Br J Clin Psychol 38 (Pt 1) :83-96,1999
Peters E, Garety P: Cognitive functioning in
delusions: a longitudinal analysis. Behav Res
Ther 44: 481-514, 2006
Pilling S, Bebbington P, Kuipers E, Garety P, Ged-
des J, Orbach G, Morgan C: Psychological treat-
ments in schizophrenia: 1. Meta-analysis of fa-
mily intervention and cognitive behaviour the
rapy. Psychol Med 32: 763-782, 2002
Rector NA, Beck AT: Cognitive behavioral
therapy for schizophrenia: an empirical
review. J Nerv Ment Dis 189: 278-287, 2001
Smith B, Fowler DG, Freeman D, Bebbington
P, Bashforth H, Garety P, Dunn G, Kuipers
E: Emotion and psychosis: links between
depression, self-esteem, negative schematic
beliefs and delusions and hallucinations.
Schizophr Res 86: 181-188, 2006
Stanton AH, Gunderson JG, Knapp PH, Frank
AF, Vannicelli ML, Schnitzer R, Rosenthal R:
Effects of psychotherapy in schizophrenia:
I. Design and implementation of a controlled
study. Schizophr Bull 10: 520-563, 1984

45) Tarrier N: A cognitive-behavioural case

formulation approach to the treatment
of schizophrenia. In: Case formulation in
cognitive behaviour therapy, ed. Tarrier
N. Routledge, New York, 2006

46) Tarrier N: Cognitive behaviour therapy for schiz-

ophrenia -- a review of development, evidence

and implementation. Psychother Psychosom

% 55 5

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

2009 4f 87

74: 136-144, 2005

Tarrier N: An investigation of residual psychotic
symptoms in discharged schizophrenic patients.
Br J Clin Psychol 26 (Pt 2) : 141-143, 1987
Trower P, Birchwood M, Meaden A, Byrne
S, Nelson A, Ross K: Cognitive therapy
for command hallucinations: randomised
controlled trial. Br J Psychiatry 184: 312-
320, 2004

Turkington D, Kingdon D: Using a norma-
lization rationale in the treatment of schizo-
phrenic patients. In: Cognitive-Behavioural inter-
ventions with Psychotic disorders, eds. Had-
dock G,Slade P, pp. 103-115. Routledge, London,
1996

Turkington D, Kingdon D, Turner T: Effecti-
veness of a brief cognitive-behavioural ther-
apy intervention in the treatment of schizo-
phrenia. Br J Psychiatry 180: 523-527, 2002
van Os J, Linscott RJ, Myin-Germeys I, Del-
espaul P, Krabbendam L: A systematic review
and meta-analysis of the psychosis con-
tinuum: evidence for a psychosis proneness-
persistence-impairment model of psychotic
disorder. Psychol Med 39: 179-195, 2009
Woodward TS, Menon M, Whitman JC:
Source monitoring biases and auditory
hallucinations. Cogn Neuropsychiatry 12:
477-494, 2007

Woodward TS, Moritz S, Arnold MM, Cuttler
C, Whitman JC, Lindsay DS: Increased hind-
sight bias in schizophrenia. Neuropsychology
20: 461-467, 2006

Wykes T, Steel C, Everitt B, Tarrier N: Cog-
nitive behavior therapy for schizophrenia:
effect sizes, clinical models, and methodological
rigor. Schizophr Bull 34: 523-537, 2008
Zimmermann G, Favrod J, Trieu VH, Pomini
V: The effect of cognitive behavioral treat-
ment on the positive symptoms of schizophre-
nia spectrum disorders: a meta-analysis. Schi-
zophr Res 77: 1-9, 2005

YA =2, K, o REAR B AR G E P
1953



88 WEAMARERTE 55 5 2000 4

57) JRHHF—: HEAKIIE DB —HFE - 20 - 7 WG PR 2AREFE 242 280-291, 2006
B DT 7z e s — SRR, A, 2006 60) FHFFEE : €7 v ABRRLIY: HART L,
58) ILIEEE, Flll#3E, WEia, wlE—, 59¢ HE, 2001
HE, MESER, PHFERE BEOmE IR 61) JhfESE, MR ERFHEOEIRA T
FERFICB T 2 R AanfSimiWoN 4 7 A i AL R coRMITE e 7 F AL In:
BE2% 47: 359-364, 2005 FAERIE~D 7 70 —F pp.92-122. £Al
59) FIHEKES, WNET: FolRoR WA ITHEIC FHIE, HRL, 2006

xF9 % ARATTENEEL DL RRIE LS. DB



TSR ORI 55 ¢
(&£ 2 : BHNITHEEDIRE]

89 — 94, 2009

89

PTSD %9 B fffer 7 AR —2 v —ik
Prolonged Exposure Therapy for PTSD

i h BEB

Keiichiro Ishimaru

L FCaIC

W, AT, BEED - BB NEBE. 7ol E
B, IRERE, R, SO HEES, A
B PUETIRRD SR e £ ok d % R, HE,
MEI L 72, —EHDANIZPTSD 234 L %, PTSD
D3IDDAERIE, RAWREEP 7 7 v a Ny 7k
ED THEEBEER ), AHEICBIHE T 2 b O o MEe
JENE ORIPHIE /N2 £ > T[alik - RFEREIR J | IERRERE |
ErhNEE R & o TREBTERR, TH 2 (1],

PTSD IZ X5 2 RAATERE D 1 D TH % Kifi
7 AR— ¥ —i% (Prolonged Exposure, BLFPE
EMEELT %) 1, MHOARLREFICHT 227 AR —
Uy -, BERANWAEEZTIEFALCTH S, Ly
L. R IZPTSDIc %9 % PE %, Pennsylvania X
2D Edna Foa#f%Iic X > T, MWIIL A 7HED
PTSD (¥ OiaHE H I TRICBITE S 1L, Z DR, fib
DEF772IckBPTSDICHEMIND X I I2%k->
b OT AR E R > 7Ry T —YThH B,
ARTIE, ZOBRBEICOVLTEEDZH, LD
LWERICOWTIE, iGE7a ba— L lEE L
THRIN w3 DT, 2623 N2,

II. PE DBEEE & B0
PTSD Icxf$ % PE I, HIc 1 ~2[BD8EE T, 10
~15k vy avdfrbinsd, 1Edxy s aid90

DREL %D, ZONRE, BRI ARLEEF I
TE2LI7AR—Y v —IEERTED ., 1) HHEE

[ESZARG - MR > — RGP IEIZENT RS R ORI
Department of Adult Mental Health, National Institute of
Mental Health, National Center of Neurology and Psychiatry

T 187-8563 HUAH/INF-ifi /N T 4-1-1

4-1-1 Ogawa-Higashi, Kodaira, Tokyo 187-8553, Japan

& )
Yoshiharu Kim

P72 kBRSO G 2 EICBIT 2 DL
HKE,1.2)) 77— a vk LTo g 3)
BEF DR TV 2RV RIS L CEbE B 2
%) THEZ AR —Yry—,, 4) F 7o <idlE
WKVBRD, 05D EHOHLZDSHELTH S
I MBI AR =Y v — L) A4DODREREFR
PHEE-STVWES, 40D TXRTUHLT, £y a
VORI E 2 ) A =207 — 7 I I N B B
Thd,

PTSD IZH§ 2 Ko<, PEZd oL b
BRIERIE D D 2 Z L3, B DIFEIC X 5T
FEiFINTw3, Foasid, 19804ER»6 F I o=
12k AARGERICH LT 7 AR = v —ER MifT
LTED., 90FERICAS & PEDIHFEIFICO VT
7 v 7 ML (RCT) % v Tt Lo 72,
FRIBIRIEZ L ODHENT 5,

F 9o 3. PEORGESIREZ, A b L AGE
Ik (Stress Inoculation Training). S2IREHYKS ol
Bk, fEREREE LR L 22 (3], LA THEICK 545
HDMEMEPTSD HH D, AFHOSMFICHI D IR S i,
FFEBELN D 3BEIEZNZ NI v ¥ a v DIERE
R\FTeo Z ORER. BB IR & i L T,
PE L A b L AGIZHIBECTIEIRE RUEDNR S 1,
KRR MREE b BT OUGED R S e, FRRREIE
FollBEL o, 1EHRD 70 —7T v
7°CIE, PEREZ DY, S o lcdE 2 fitl) Tz,

ZD#%Foasid, PEE R ML AN, &5
IZZD2O% G L 76O R & REBERE & Ml L
7o WERI - BRNE T OWFIC K 297408
PTSD D Z P& DS AT D SR # D 4R & 1172 [4],
Z DFEH, BIRBICPTSD B > 7 £ £ DS
FZoHGIZ, PERMIGH T3 %., A N L ARl
HRANERE T 42%. WA OO 2346% TH - 72,
PTSD A% -1 9 IR DIRE R, 14D 7 4 1 —
7y 7OV T H RIS, PERAGAKRES D - &



90 WEAMRRERTE 555 5 2000 4

bRERWEZ W7, F7ML51d. PERMIS
B L. PE LA BIEODEH, # L CRIERED
IWZ M L = b 1T - 72 [6l, ZOMZEICE VT
b, PEHUEE, PE & RHHREIEOORHEE L b 1T,
R IC R TdE R R T eds, ZoREEIR
PEHHEE O T KE o7, ZDWfFE<TlE. Foa
DB T 2 7 A P2 T4, Huls,
DA TEEHDIODITL v ¥ —ICHiET 5 Y —
SXNT =R N v v SREMET B
NVDEFERAMEELEML, FL—=v T %%
7 ETHEE R T 7, MBI Z i E CRRAT
RO ZZ 722 kol 2D L)
BRBEEFRDOX 7 €A MK o ThHohiblsidtz
HIFoh s LIRE N, 512, PE & EMDR (R
BREENIC & 2 BUEME & L) & & Rl L 72 BFE (6]
IZE VTR, IBHRE ORI T I 2 O E R SRR
BEE I L CRBEICKEEZ b6 LTk, L
L6n A7 ra—7 v 7iIcBWTd, abnit
THEEAE D MU CIZEMDR#E X b PEFEDO ADMEN TV
72,

1. PE DjE)i

PTSDIcx9 2 PEIX, S FI Mtz
FiOBEICLERT I ENTESL L) 2 LB,
WEAICHS N> TE /2, T 2 CPEMHEINIC
MOV TEEDL, 7Y REBEOK, %<
DN S 112 PTSD IR X R IR & & b Iciiep
LT OHRGBERETH S ([7], L2l 14 HE
3 U 7 4% T PTSDIEIR DS RRE L T 28541
RBEEEZEZ T, PEOTLERZDIZ, 5
TR EBIIBE RS> TH D H Y LG L 5236555
THHIMBRI I AR =Y r—L I EETH B
O, 2L Iy fkEEA =Y — & LTl
BWLTWws 2 ENFETH D, £z, PTSD D 3
KMo TR &b, #7NWITTH PTSDIERSY
FELTE D EENDEELERIEEL T
X, PEZ{TIH 2 EMNTE B,

—Ji. KD X RE D 28561013, PEZHE
T RETEBZVEINTWS, T, EALAR
RIE, BEOBBGTA, 958 L I AbE TE OB
NH 25403, PEZITI L boic, SL%%-
TR E 725 T 5 2 EITxf L TR 20500 2 45
HIEIRETHD, bHBMEOMMEBLEL T, 2
DEHIBEHAE AL PR —LTEL LIk E

HIWi LTS PEZEMT 2, XKIZ, DV#EEHEIHE
LT ERABREICLEZIFEL T3
REMRE L THFICH ) V) A7 DR GEITIE,
FPRREDMREZITINETH D, £/, PTSD
VN2 THRERRTERE OSWT3 & % ISR LT,
PEDZIRDIH 20> & 9 S EREFIEZI LT W7\,
BAZIC, b7 <Y 2 IHE R G R B IS
MLTiE, PEZ{T) 2 & TEHmnL, EEE
DIRT7-0DTFEELTCPEZfToTIdAR 62\,
YTV 3 — VKEE, RBEEREIR, S—V ) T«
B E23PF 7 LT 5 PTSD & 12D\ Tk, PE2S
FHTE 2L E V) DI Tk, HHEEEDIR
BEREBEICHN L oEBITRETH S, B
I A1, PTSDUADEER D JH3, & b ERRIIC
HIETH 2 LHW SN HLEITIE, ZOEEZIC
BEEL 72139 DRV, AR BET A0V T 3
BAICIE, bBAAPERZHEMTZ I LIZTE R
23, FEBHIHIBEPTSD liFE D% K 238—=Y F U 7 4
[ % [FRFICEf > T b, Foa iz X 325D fff5E
KBV TIE, =V F VT4 EEOHEIC K> T,
PE DIBBRIFIC A IZEL S 1T 2w (8]0 (9],

IV. PEO&t Y T a v OWNE

PTSDICX§ 2 PEIX, 1905 REDL v > a
Y& IS, 2PoMEETI0~15R{TH ., 20T
noxy>avTfi) I Ex2MNT S, PETIE,
BEDR—L7 =71 2701, TXTDE Y
LavoiREEiT), FA—SR—T 4P a Dt
DT, ETABEOFRHT) 2 ENEE LW,

1. Evravi

vy a1 Tk, PEOBS L HFEEIIZO W
TOLMEBEZITVW, BED N7 7 < {KERIZOWT
DA I U PR RRE 2 A L RfR I R —
LT =7 %HT,

DEBEETIE, XROXH) I L2HMT 2,
PTSDAEIR S ER T W B F I T, TH D,
[ 13 B S 10T 2 B hTorbEE L | IR
BTN § 2 BIFEGHC ok 2fiH1H %,
PTSDIER Z I & T { 720 1Z[FlEZ 0 2
CEDRIETH D ZDDIHRET I AR - v —
EBIHEI I AR =Y v — 2RO TIT> T <,
MBI AR—= v —13, HOPTE 77~ EERIC
SHRD . B BRI D R UIRBIC oW TES



FERIEREEDTZE 5 5575 2009 4F 91

TIETHY, BEIIAR=Y =13, FT77U=
D, TELRLSZoTLEo7 &I T TWL 2R
B BN L TAEEL, ALFOMELTTE
X9 IC%o T ZETHD, F. bTUeE
B, 2L TL o BANC DT b filian, R
BEmTHD, AR THL Lo BE 2R
VIARIZR D E, XD BIHENLEAGPTES L)
RAZEL T ZEDHEETH S LFHWHT S, 2D
NEE F EOLEEMRT ) v b INTERZ BHIC
2N

RIZTE 7 2 S 2 > T ERINEEZTT ) .
BIED G, BEREL XL, b 7 7 < RBRONZE, b
772 BOLEDOHAHREE, FFHD AL S DY R —
L ORI, BOBEEE, =Y Sl THEE Y
Ded5, HEBDF 77 ~dH 554E1%, PETH
DD T8 =7y b oo~ ZRETLIL
QEETHS, ZITEHIIRAR=Yy—%2F 52
EPHINTIEZ VDT, F772DEFEL D
FTERWEIIC, FEBROARICE ED S EDH
WThb,

BE I EIEOHR T, BERALERICHE ST
W I EDPL L ZHUCHATHIRTES X ITRD
av b= VEEEOTH 5 ) 7Dz, W
HBEREAT 5, REERDH K%, BEEZED
ABRMBEIR DL HIZ, oD EFRETE LN
RETHHILxBA, "V I———v IR, LW
IBERHOPTEALZREWS ) L EZH:
Br3I¥5, GEEVFAZRL VB0 HREIT-
boEEE L, BEPRTHETESL LHICLT
B<,

Ly avlDh—n7 =71k, WIKEHHEDLE
LH3MEL TN 100 REREHHE T2 2 vy a
AKOERBHEC 2 L, ARFEEIC O W TEE
HLABEREZREZETHE, vy a vk, A
BHELEHLORODTOMMETH L 2L bL W, Ih
WHEIE LR L2y a v ONEE I RTEIT TR
L RIS 2 BEDOALZBEL THIGL, &
L BEDFFIRSCZVEZ R > TH 60 BT
TREEN T2 ED B 2 EBIEHICEETH B,

=1.
BT ST AOWMIEOFI (25 ~ 30 47)
s bl M L ERINEE (45 4))
- MER RS DA (10 ~ 15 47)
ch—2aU—2%HT (54)

tyiarvil

2. tvyav2

tyTarv2Tlk, F7UeoBTISAGND
FOBIZOWTLDHBEEZTW HEL I AR - v —
ZHROTHL, 2Dy aryTfr) I e, H—
LU= DRI, FIUvDBETIIASENS
Bt - SERIZDOWTOFH, BEL 7 AR - v —
DFHH. SUDS (Subjective Units of Discomfort
Scale : ¥ O LBIRVEHE L) OFE A, BFEL Y
AR=Y ¥ —DREEROEL. vF—L7—2 LT 2
HELIZAR=Y » —DIEEIRTH 2,

T 79 <2DBTELRONDKIG) 1I22W» T,
BRI E, ANZ08 0, AR, Eh oK .
MWL, [ADRE - R, R DIEBIAAR, ava b —
WIEOHESR JREESINE, &), AOA X =YD
AL, AMBIROEE, ENBITROEE, Hlo k7
7 2 Rk RO, YEMEHORNZ iz
THRFECHHL Tw, 2o k) A3HEZITIH
d, BEOIERPHEZHPICTE L, 20
£ RSP REIZ R BB TH 5 & BEIREZ
BETI L. 20 L) RIERPMHEIXPTSD % ja¥#
THIETRHMT 2 LAEELFF>THHH) I ETH
%,

RICHFEZ 7 AF =Y v —DFHEITH, £y ¥ a
Y1 TOFHERL  ([EE 2D 203 E XY v
FEBEGLTLE ), PIAHZM>THHT 2 LR
W, ZLTC, SBOI7AR— v —ICHD AP
TLT 270D, FRNATRCAZOREZE 0D
5100 £ TOREBTET THETH % SUDSIZOWT
AL, ZofffHicERTH 59, Zuckh, iE
B R — L7 — 7 Effirh o BEDIRREZ 755 1
BIz22e08TE2L912%k3,

AL 72 SUDS 2> T, BHELH TR w5
RUUZ DT ORLIEIEELEZ KT 5, PEERICY
ATy 7T RTIE L) AT A OGS L
BEDERZ E B> TO2RW.2) TLED= 2—
AHZMEE, PIueEBOHILL LAV ES
PR BRI, 3) BRSPKEIEDH VAL, b
T2k, BkEKoTL Lo RILo 3T
H5, 15~20HHBRELREN « BAERIZY A b
7y 7L, 2NEFNDOSUDSZFHAT S, HELY
AR=x—lF, FEAEDGEAF—L T =7 L%
570 BBEEDHETHR— T2 LB TER L,
ZDH, HEHSUDSOE LD TIEHR L, 402
5 50 FREEDIRDLD> & BAIR T %, A ZSIRDUT DWW T,



92 WEAMRRERTE 555 5 2000 4

30~4557[8. 7213 SUDS2350% % F§ % % Tk
FFICZDBICEE->THE ), F—LT7—7 %%
SBT3, FEEofEBED v X ) S BlE S
22 ENEETH D,

Ly av2DF—LT7—=71F, HEZI AR
¥ v — DIFED AR | W FFFRSE OREE Ok, T b
772 EEBROBICE S RN KB 122w THD)
nreBR 20, £y ary2foitsz1n
IZHEC 2 ETH B,

*®2. tvrayv?

A=A T7—=7DIRYIED (5~1047)

s R IUROB TS RSN KIG - FERIZDOWWT
DF (25 ~ 30 47)

CBHEI ARV v —DFH (1049)

- SUDSDEA (547)

CHEL 7 AR v —DBEEEDOMER (20 47)
AR =LY =7 ETRBIEI I ARV v — D
R (597)

cAh—=u7—=27%H7 (104)

3. vy av3

Ly arv3TRA—L7—7DIRDIED, M
L7 AR— v —DIREFEH O] BB 7 2 R —
Py — D%, BRI AR—Y r —IZDOWTDRE
Ly () Z2frv, F—27—27 %17,

FFHIH DR =L 7 =2 12o0T, FicHIEL Y
AR =T ¥ —IZOWTEEL AV, BEM % F U,
EDXIBIRBH -7 Lo TwdrEaia, K
BOBEN 2V FED D, F—L T =T TE R
HAITE, ZOBHITOWTHIICEELA S,
IR 7 AR =2 v — %2479 BHIZ DWW TEHE
HL., 20002808 T %, 45~6047f < 5\
o, HZML T, LB Tcld i S BlER 2o T,
HEERERE DTS, 772 EEBRIC OV THES
TH569, HIBRZ 7 AFR =Y »—Doh FFIZENT
boL, FEALICHEFINTLEDRVEDIC,
BRI TEBLALTETVET L) 20T T
BEDEETHEEZ IR 5, BEHEOEHNES D
AForRficid Mz & CTwuE T2y TEAR
SICHZFTH? R EDFTETIIAR—Y v —
ZHEAET 228, IKHEH L OWEHIC R R wX I I,

BRMICADBEER WL )IERT S, BEEIELD
I #F O SUDS 2 sda, THEIBI G- DR IZ D
TEZY—T2%, BRIV AR =Y v =% 27126,
ZDOERERICOWTEI LAV (L) 2179, ik
JAR—=T ¥ —IC ko TR S NIH - 25D E P
FILOVTEEL AV, REDOFHHRZIT VL RDS
BEOEE > LARELD, ZFibE2ELEPES
Rl 2%, BEDBIERE SV, BOF LT
BIRERZED L EVEETH B,

kv av3nkr—»5sv—7I1%, HH1E, HE
IV AR—Y vy —OfEZHE &, SUDS 25T %
ZEk BEIIAR-Y Y —DFEM, vy arvae
EofkEz 1R 2L TH 5,

*3. tvy>yars3
s R—LT =7 OIRYIED (10 ~1547)
MR AR =2 2 —DFH (10 ~ 15 47)
MR 7 AR = » —DFEl (45 ~ 60 47)
CHBRI AR =T =IOV TOE/EL A (15
~2047)

AR =27 —2%2HF (59)

4. Bty yav

tyravAallEiE, A= —27 L L THED
JAR—=Y vy —zFEHMmL, vvarNTlBIy
AR=C v —%HEMTHE NG I ERBEDIEL T

(o BFIE, INFE T LT Qo iliEe
WA E VRIS EIlkb, ZDD,
PE% %2} 2 lBE O~ Tid, —KENICPTSD %,
AL, W) OOFERDIENT bbb S, Lol
TR DD TH L DT, TD I LIFHANC
FHAL T L LB, BEDIRFEEAIMET Lk
WEIITHBLTEDLRTIUIR S 7\,

MURT 7 ZR—2 v —ICB W TIE, BEDERE L
ELITHEZ IR0 HIEN, WY R WSS S & 1T
JTEMTER L) ITE>TWL, 22T, K%
RznioyyavybDEPL, Ay FAKRY b &
MEN D T Z A>TV, vy P ARy b EIL,
X DRI BB S 25 2 7201, bT
7 2 REROHT b e b RO 2 D H LT
ZOEWIEF %, MpvEZAETIHELL, hlie
FIAELMELHEVRL CELTL 5 IR AT
b5,



FERIEREEDTZE 5 5575 2009 4F 93

iy > a vy TOR—LT —71F, MR
BomEzRT 5 2L, BRI 7 AR =Y v — Dk
HTrmHE 2L, BEZI ARV vy —OffiH%
1928, vy yavakoiEz I HIZEC 2L
ThHb,

x4, FEtyYay
cA=LT7—=7DIYIKDH (10 43)
MR AR =Y v —DFENE (30 ~ 45 47)
BRI AR =IOV TOEE LAY (15
~ 20 47)
CHEIIIZR - =IOV TOELAY (10
~1543)
s A—LT =7 %I (59)

b, Ri&tEvyay

HHL, PERXI0OMDX v ¥ a3 v ZHEL T35,
BIROEABAIC L > TS ETEE L TH Lo,
IES-R [10] @ X 9 7 PTSD ik F 52U % S hi 3
LIRS I 2 S5E I 5,

&y a vV TOMBRI 7 AR—Y v —Id Fy
FARY FTIERL, 7y EBROGEES R —
WHEELTH 59, k., BEVSHBRI LT
RCOFEZFED . b7 7w RBRIT LT 2
WO 2o L RBEHLTHRALTS TS0
Ths, RPIDOEHLRT, Zom&tey>arT
DRIV AR =L v —PEDLIHITE STV S
ZEHLAI T EHEIO,

RIZ, PEZEL THREBMZBTED L) K
LE2RELPICOVTEELAI, vy > ary2Tff
JRL72BREL 7 AR =Y v —DREEREZMH-> T, 2
NZNDHEICOWTHEDSUDS 234, ED K
S5V 570 % 2 NTHERT %, 2 L QRIEDH
TEDEI T EMRICT . oTep, EDXHI T L
ZHIZOF DI OWTE LA ) . FEHE N
BB H B &) ThUE, U OWLTEED]
ANTH) # 2 X ) IZGHliZ 2T %, 7z, SH%IE
R —HFIIC YL L 72 HEcid, S X H a7
LXOLEFELE-STEL, Riglc, BEDOSE %
NE LW, HorickEZ - DO K h %
95,

*5. miktvvayv

K= 7 =7 DfRDIED (10 57)

MBI AR =Y > —DFEN (20 ~ 30 43)
cReondEBEiconTE LD, SHORD A
DWTHIET S (3047)
EBEOLDHCLD (54)

V. #bbic

PTSD % £ b % 2 & 1d, BHEEHICKE 25k
WaEHZL7Z6 L, HLWLWEVWERZTLZ I EL2H 5,
*7. PED X I 2AHD K E iR % PTSD i
WCEMT 5 2 LickuZRord Litky, 2ok
IRELEPERVE, EDXIHICLTE) AT
Rw72 295, PEOGHRERIZ, Sz 07067
R EZZ>Tw2bD06HEZZ6 LTl 2 &
ZikD EHALAE G THOIEEICRS 2 LT,
Bt 23k 2 » PTSDRERD BT 2 L) T L TH
5, b7 Z0bDIFIERIEBRRIARTH - 72
P, b7 U OREPRREICNES ) DI fEs
ETIRBV, MEEEE S, ZoRKEEZ I
HfRL TR wE, BFICABE > THHT %
IEWTEROL, BELCREZFEMT L2 L
TERWES ), IBFEBEMNEEEIZ Z 1 Ah,
AR AZEOT S 2 Lk EMIE L T B 0
b5, Fio. BEEHSOERNATIINLT 2
7oDITH L 726 L B A== X,
FAfADa vy LF— a v idEETH 2, PTSD
BEDOF —LZED, 7 —2ITOWTEWIMIZERL
BIME RO EPHMTH B,

S1HCHR

1) American Psychiatric Association, Diagnostic
and Statistical Manual of Mental Disorders,
Forth Edition, Text Revision. 2000, Washing-
ton DC.: American Psychiatric Association.
(EfG=HF, R¥ #, RERMAEFEF:DSM-
IV-TR MR IB O EEZWOT5] FElhik, B
s#HbE, 2003.)

2) Foa,E.B.,E.A.Hembree, and B. O. Roth-
baum, Prolonged Exposure Therapy for
PTSD: Emotional Processing of Traumatic
Experiences, Therapist Guide (Treatments That



94

RO S

Work), 2007, New York: Oxford University
Press. (4 &K, /NHEITEEN : PTSD O
L7 AR—2 % =ik 0 b 77 RO FEE) L
M7z, BRHEME, 2009.)

Foa, E.B., et al., Treatment of posttraumatic
stress disorder in rape victims: a comparison
between cognitive-behavioral procedures
and counseling. J Consult Clin Psychol,
1991.59 (5) : p.715-23.

Foa, E.B., et al., A comparison of exposure
therapy, stress inoculation training, and their
combination for reducing posttraumatic
stress disorder in female assault victims. J
Consult Clin Psychol, 1999. 67 (2) : p. 194-200.
Foa, E.B., et al., Randomized trial of pro-
longed exposure for posttraumatic stress disorder
with and without cognitive restructuring:
outcome at academic and community clinics.
J Consult Clin Psychol, 2005. 73(5) : p. 953-64.
Rothbaum, B. O., M. C. Astin, and F. Mars-
teller, Prolonged Exposure versus Eye Move-
ment Desensitization and Reprocessing
(EMDR) for PTSD rape victims.J Trauma

% 55 5

7)

8)

9)

10)

2009 4¢

Stress, 2005. 18 (6) : p.607-16.

Kessler, R. C., et al., Posttraumatic stress
disorder in the National Comorbidity Survey.
Arch Gen Psychiatry, 1995.52 (12) : p.1048-
60.

Feeny,N.C.,L.A.Zoellner,and E.B.Foa,Treat-
ment outcome for chronic PTSD among
female assault victims with borderline
personality characteristics: a preliminary
examination. J Personal Disord, 2002. 16 (1) :
p. 30-40.

Hembree, E. A., S. P. Cahill, and E. B. Foa,
Impact of personality disorders on treatment
outcome for female assault survivors with
chronic posttraumatic stress disorder.J
Personal Disord, 2004. 18 (1) : p.117-27.
Asukai, N., et al., Reliability and validity of
the Japanese-language version of the impact
of event scale-revised (IES-R-J) : four
studies of different traumatic events.J Nerv
Ment Dis, 2002. 190 (3) : p.175-82.



TSR ORI 55 ¢
(5582 @ %

95 — 100, 2009

TEIREDIRE])

BOHEEALE

95

XS SRR AETEIREE 7R A LT R A L

Cognitive-Behavioral Therapy for Complicated Grief: Its Processes and Outcomes.
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Induction of the transcription factor Math2 and its target

gene Prgl after chronic treatment with selective serotonin
reuptake inhibitors, sertraline and fluoxetine, in rat brain
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ABSTRACT

Math2 (NEX-1/NeuroD6) is a member of the basic helix-loop-helix (bHLH) transcription factor
family and is involved in neuronal differentiation and maturation. Recently, we reported that Math2
regulates Prgl expression by directly binding the Prgl promoter, thereby mediating morphological
changes through Prgl expression. Here, we demonstrated that treatment with selective serotonin
reuptake inhibitors (SSRIs; sertraline or fluoxetine) for 3 weeks significantly induced Math2
and Prgl mRNA expression in rat frontal cortex, whereas treatment for 1 day or 1 week did not.
Chronic treatment with the antipsychotic drug haloperidol or the mood stabilizer lithium also
failed to affect Math2 and Prgl expression. Our results suggested that the Math2-Prgl signaling
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pathway plays important roles in the therapeutic mechanism of SSRIs.

Keywords:
MathZ2, Prgl, antidepressant, SSRI

I. INTRODUCTION

Antidepressant effects are generally observed
after repeated administration over several
weeks. The basis for the therapeutic mechanisms
of antidepressants, however, is still unknown.
The delayed clinical effects of antidepressants
may be due to neuronal plastic changes that

occur in response to molecular-level alterations
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Department of Psychogeriatrics, National Institute of Mental
Health, National Center of Neurology and Psychiatry
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affecting gene transcription regulation. Indeed,
antidepressants have been demonstrated to
selectively affect specific immediate early
genes and transcription factors20), These
molecules may be important for neuronal
plastic changes resulting from chronic
antidepressant treatment. Region-specific effects
of chronic antidepressant treatment on the
DNA-binding activities of CRE-, SP1-,and GRE-
binding elements in rat hippocampus and frontal
cortex are reported9). Several reports also show
that repeated long-term antidepressant
administration upregulates phosphorylation
of the cAMP response element binding protein
(CREB) cascade, leading to increased expression
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of neurotrophic factors such as brain-derived
neurotrophic factor (BDNF) 7,11). Both CREB
and BDNF play an important role in amygdalar
and hippocampal synaptic plasticity, including
synaptic remodeling, neurogenesis, and neuro-
nal survival8), These findings have led to the
hypothesis that CREB-BDNF-cascade-mediated
changes in neuronal plasticity may represent
one therapeutic mechanism of antidepressants.
However, conflicting results suggest that different
effects may depend on drug type, drug dosage, and
different experimental paradigms17).

We have previously performed expressed-
sequence tag (EST) analysis to identify some
biological changes induced by chronic anti-
depressant treatment21, 23). Identification of
quantitative changes in gene expression that
occurs in the brain after chronic antidepressant
treatment can yield novel molecular markers that
would be useful in the diagnosis and treatment
of depression. Of the genes affected by chronic
antidepressant treatment, we have focused on
Math2, which is a basic helix-loop-helix (bHLH)
transcription factor. More recently by using
DNA microarrays and cultured rat cortical cells
transfected with Math2, we identified plasticity-
related gene 1 (Prgl) as one of the target genes
of Math222). We found that Math2 regulates
Prgl expression by directly binding to the
Prgl promoter. Moreover, we demonstrated that
Math2-mediated morphological changes occur
through Prgl expression. Thus the Math2-Prgl
signaling pathway may be a novel alternative
hypothesis for the therapeutic mechanisms of
antidepressant, one that is different from the
CREB-BDNF hypothesis. Here, we report that
selective serotonin reuptake inhibitors (SSRIs)
clinically used as antidepressants induce Math2

and Prgl expression in rat brain.
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II. MATERIALS AND METHODS

1. Experimental animals

Male Sprague-Dawley rats (aged 7-10 weeks;
Sankyo Labo Service Co., Tokyo, Japan) were
housed in a temperature-controlled environment
with a 12 hour light/12 hour dark cycle; they
were given free access to food and water.
Rats were randomly separated into control and
treated groups. Animals in the SSRI treatment
group received vehicle, 10 mg/kg sertraline
(Pfizer Pharmaceuticals Inc., New York, NY), or
5 mg/kg fluoxetine (Sigma-Aldrich, Inc., St.
Louis, MO) for 1 day, 1 week, or 3 weeks through
daily intraperitoneal (i.p.) injections. We de-
termined the SSRI dosages according to pre-
vious reportsl2, 16). Sertraline and fluoxetine
were dissolved in saline containing 1.5% Tween
80. Animals in the antipsychotic drug group
received 2 mg/kg haloperidol,i.p. (Sigma-
Aldrich) for 3 weeks. Animals in the lithium
group were fed the standard diet containing
0.24% (wt/wt) lithium carbonate (Sankyo Labo
Service Co.) for 3 weeks. Control animals were
fed the standard diet without added lithium. All
animals used for the lithium experiments had
ad libitum access to food, fresh water, and 1. 5%
saline, which was given to minimize the renal
effects of lithium18). The mean serum lithium
concentration after treatment was 1. 11 = (.09
mM (SRL Co., Tokyo, Japan),

Animals were Kkilled by decapitation 24 hours
after the final treatment, and brains were quickly
removed, dissected, frozen immediately in liquid
nitrogen, and stored at -80°C until use. All animal
studies were carried out in accordance with
protocols approved by the Institutional Animal
Care.

2. Real-time quantitative PCR

Real-time quantitative PCR was used to quan-
tify Math2 and Prgl mRNA expression in rat
brains treated with SSRIs, haloperidol, or
lithium using an ABI PRISM 7000 instrument
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(Applied Biosystems, Foster City, CA), PCR
primers were designed with Primer Express
Software (Applied Biosystems). A quantity
of cDNA corresponding to 20 pg of total RNA
was amplified by PCR in duplicate. For each
sample, three distinct amplifications were
carried out in parallel. The primers used for
rat Math2 were 5’- GTCCCCTTGGGCAGGGT -3’
and 5’- CACTTCCCTTACGACTTACATCTGC -3';
and those used for rat Prgl were 5’- CAGGTG-
GTATCTCTTCTTAGTGTTCTATTT -3” and 5’
-CTCTTTATTCAATACTCGGTTTCATCA -3’
(Invitrogen, Carlsbad, CA). The primer pair
for B -actin, which was used as a reference
for gene amplification, was 5’-TCGCTGAC-
AGGATGCAGAAGG-3’ and 5’-GCCAGGATA-
GAGCCACCAAT-3’ (Invitrogen), The SYBR® Green
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PCR Core Reagents Kit (Applied Biosystems)
was utilized for fluorescence detection of
cDNA. For quantification, we used the standard
curve method (User Bulletin, ABI PRISM 7000
Sequence Detection System). Briefly, for rat
Math2, Prgl,and B -actin, an absolute standard
curve was obtained by plotting the threshold
cycle following PCR amplification of serial
dilutions of the control cDNA template. Data are
given as percentages of the control value (means
+SEM) . The statistical significance of differences
observed in the SSRI study in frontal cortex
was assessed using two-way factorial ANOVA
with Dunnett posthoc test. Changes in gene
expression in hippocampus and hypothalamus
were evaluated using one-way ANOVA. Dif-
ferences between haloperidol experiments and

Table 1. Expression of Math2 and Prgl in rat frontal cortex after treatment with SSRIs as
determined by real-time quantitative PCR.

Math2 expression Prgl expression
control sertraline fluoxetine control sertraline fluoxetine
1 day 100. 0£5. 2 104.8+8.6 97.7+10.6 100. 0+3.0 105. 8+6. 3 114.2+3.1
1 week 100.0+11.2 102.4+4.0 108.5+8. 2 100.0+3.5 106.8+3.7 115.2+8.9
3 weeks 100.0«14.8 | 140.6«7.1* | 166.6+15.1* | 100.0+5.6 123.3%9.4* | 125.8+4.0*

Rats were treated with sertraline (10 mg/kg) or fluoxetine (5 mg/kg) for 1 day, 1 week, or 3 weeks.

Total RNA was extracted from rat frontal cortex after each treatment and used for real-time

quantitative PCR, as described in the methods (n=>5). Data are given as percentages (%) of control

values (means+SEM). Differences were assessed with two-way factorial ANOVA followed by the
Dunnett’s test. *p<0. 05.

Table 2. Expression of Math2 and Prgl in rat frontal cortex after 3-week treatment
with haloperidol or lithium as determined by real-time quantitative PCR.

Math?2 expression

Prgl expression

control treatment control treatment
haloperidol 100.0+3.7 105.3+11.2 100.0+7.9 109. 6+4. 7
lithium 100.0+13. 3 95.9+3.8 100.0+3.5 98.8+5.0

Rats were treated with haloperidol (2 mg/kg) or fed the standard diet containing 0.24%

(wt/wt) lithium carbonate for 3 weeks. Total RNA was extracted from rat frontal cortex

after each treatment and used for real-time quantitative PCR, as described in the methods

(n=5). Data are given as percentages (%) of control values (means+SEM). Differences were

assessed with Student’s t-test.



106 RO S

lithium experiments were analyzed with Stu-
dent’s t-tests. A value of P<0.05 was regarded as

significant.
1. RESULTS

We assessed the differential expression of
Math2 and Prgl in SSRI-treated rats using
real-time quantitative PCR. Sequence analysis
revealed that the fragments amplified by primers
for Math2 and Prgl perfectly matched rat Math2
and Prgl, respectively. Reproducible single
bands corresponding to Math2 (69 bp) and Prgl
(107 bp) existed on the gel (data not shown),
All expression data were normalized according
to the expression level of the housekeeping
gene f -actin. A 3-week treatment of two
SSRIs (sertraline or fluoxetine) significantly
increased Math2 and Prgl mRNA expression
in rat frontal cortex relative to control samples
(Math2: F=11. 88, p=0.0001; Prgl: F=4.61, p=0.016).
However, 1-day or 1-week treatments with these
SSRIs failed to affect Math2 and Prgl mRNA
expression in frontal cortex (Table 1), Moreover, the
3-week SSRI treatments did not affect Math2
and Prgl expression in rat hippocampus and
hypothalamus (hippocampus -Math2 expression:
control, 100.0 + 4. 1%; sertraline, 112.1 + 9. 0%;
fluoxetine, 94.5 = 2. 7%; F=1.92, p=0. 192; Prgl
expression: control, 100. 0 = 8.7%; sertraline, 116. 4
+ 7.4%; fluoxetine, 118.3 + 5.8%; F=I. 31, p=0. 303;
hypothalamus-Math2 expression: control, 100. 0
+ 7.1%; sertraline, 95.1 + 3. 2%; fluoxetine, 121.0
+ 13.8%; F=0.27,p=0.767; Prgl expression:
control, 100.0 = 2. 7%; sertraline, 94. 6+ 2. 7%;
fluoxetine, 98.5 + 4.5%; F=0.55, p=0.591). Chronic
treatment with the antipsychotic drug haloperidol
failed to induce significant changes in Math2 and
Prgl expression in frontal cortex (Table 2). The
mood stabilizer lithium similarly did not affect
Math2 and Prgl expression levels in frontal cortex
(Table 2).,
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IV. DISCUSSION

Math2 is a member of the bHLH transcription
factor family and is expressed exclusively
and abundantly in the CNS3). The study
of double mutant mice lacking Math2 and
BETA2/NeuroD, another bHLH transcription
factor, demonstrated that bHLH transcription
factors are required for terminal neuronal
differentiation in vivol4), Recently, Math2-
positive progenitor cells generated by ventricular
zone cells were shown to migrate into the
subventricular zone, and then differentiate
into glutamatergic neurons in upper cortical
layers19). Northern blot analysis showed that
although Math2 mRNA is not detectable on
embryonic day 12 (E12),it becomes abundant
on E16,a developmental stage in rodents when
large numbers of postmitotic neurons are
generatedl), The highest steady-state level of
Math2 mRNA occurs during the first postnatal
week, after which transcripts decrease but
remain at stable levels into adulthood *

Prgl was initially identified as a lipid phospho
lipid phosphatase (LPP) specifically expressed
in neurons4). Induction of Prgl was observed after
lesioning the entorhinal cortex, which leads to
a layer-specific denervation of the hippocampus
followed by regenerative ingrowth of sprouting
axonsb, 13). In situ hybridization analysis show
ed that Prgl mRNA appears in the hippocampus
starting on E19 and remains present in the hip-
pocampus and also in the entorhinal cortex
from the day of birth to adulthood.

Recently, we identified Prgl as a target gene
of Math2 using DNA microarrays and cultured
rat cortical cells transfected with Math222), In
the promoter region of rat Prgl, we identified
four E-boxes (CANNTG) recognized by
the bHLH transcription factor.In chromatin
immunoprecipitation (ChIP) assays and
reporter assays, we found that Math2 regulated
Prgl expression by directly binding to the Prgl
promoter. Investigation of the functional roles
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of Math?2 revealed that Math2 overexpression
increased neurite length and number in PC12
cells and that this occurred by means of Prgl
expression. Taken together, the similarities
between Math2 and Prgl expression profiles
and functions raised the possibility that Math2
controls Prgl in vivo. These findings also
suggest that the Math2-Prgl pathway is not only
involved in neuronal outgrowth and sprouting
(synaptogenesis) during late developmental
stages but also in synaptic plasticity and
maintenance of the differentiated state of
neurons throughout adulthood.

In the present study, we used real-time
quantitative PCR to investigate Math2 and Prgl
mRNA expression in rat brain after treatment
with two SSRIs, sertraline and fluoxetine. Three-
week treatment with sertraline or fluoxetine
significantly increased Math2 and Prgl mRNA
expression in frontal cortex compared to
control samples. One-day or one-week SSRI
treatments, however, did not affect Math?2
and Prgl mRNA expression in frontal cortex.
These results suggest that Math2 and Prgl may
be involved in the delayed clinical effects of
SSRIs. Furthermore, chronic treatment with the
antipsychotic drug haloperidol or the mood
stabilizer lithium failed to affect Math2 and Prgl
mRNA expression. Although lithium carbonate
has been used for more than 50 years to control
the symptoms of manic-depressive illness, no
consensus has been reached concerning the
mechanism of action of lithium. Our results
suggest that the Math2-Prgl pathway might be
involved in the selective action of SSRIs.

On the other hand, chronic SSRI treatments
did not affect Math2 and Prgl expression
in rat hippocampus and hypothalamus.
The frontal cortex is one of the several brain
regions involved in the endocrine, emotion
al, cognitive, and vegetative abnormalities
found in depressed patients. In the frontal
cortex, glucose metabolism, blood flow, and
electroencephalograph activity are altered
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in depressed patients6), On the other
hand, neural plasticity may be related to the
long-term actions of antidepressants20). In
addition, alterations in functional proteins that
are related to neural plasticity, such as protein
kinase C and GAP-43,in the brain of depressed
suicide victims were also reportedl0). Taken
together, our results support the hypothesis
that Math2- and Prgl-mediated plastic changes
and maintenance of the differentiated state
of neurons may underlie the therapeutic
actions of SSRIs in frontal cortex, but not
in hippocampus and hypothalamus. The
hippocampus and hypothalamus are other
brain regions implicated in the pathophysiology
of depression2, 15). Although it is possible
that the therapeutic action on a single brain
region underlies antidepressant treatment, it is
also possible that pharmacological effects on
multiple brain regions contribute to the real
therapeutic action of antidepressants. Studies
that further characterize the neuronal circuitry
of these brain regions will help elucidate the
neuroanatomical substrates of antidepressive
effects.

In conclusion, our results suggest that the
Math2-Prgl signaling pathway may be one
of the functional pathways in frontal cortex
affected by SSRI treatments. Our findings offer a
novel alternative hypothesis for the therapeutic
mechanisms of SSRISs, one that is different from
the CREB-BDNF hypothesis.
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