BIBE IDOMBIUFAEKEEDEWEE 505

£15-2 ERDJLIEZT7USEEE (NET), &0 %G (SERT), SEUKR/II
wkfk (DAT) KT 27 DEOHT

= Y NET SERT DAT EIRE
NE ZREY NET xf SERT
Oxaprotiline 5 4000 4350 800
Maprotiline 11.1 5900 1000 532
Viloxazine 156 17,000 100,000 109
Nomifensine 15.6 1000 55.6 64
Desipramine 0.8 17.5 3200 , 22
Protriptyline 14 19.6 2130 14
Atomoxetine 3.5 43 1270 12
Reboxetine 7.1 58.8 11,500 8.3
Nortriptyline 4.4 18.5 1140 4.2
- Amoxapine 16.1 58.5 4350 3.6
Dozxepin 29.4 66.7 12,200 2.3
5-HT FiRAY SERT % NET
S-Citalopram 7840 11 >10,000 7127
R, S-Citalopram 5100 14 28,000 3643
Sertraline 417 0.3 25 1390
Fluvoxamine 1300 2.2 9100 591
Paroxetine 40 0.1 500 400
Fluoxetine 244 0.8 3600 305
Clomipramine 37 0.3 2200 123 -
Venlafaxine 1060 9.1 9100 116
Nori—citalopram 780 7.4 - 105
Nora-citalopram 1500 24 - 63
Zimelidine 9100 152 12,000 60
Trazodone ' 8300 160 7140 52
Imipramine 37 14 8300 26
Norfluoxetine 410 25 1100 16
Amitriptyline 34.5 4.3 3200 8.0
Duloxetine 11.2 1.6 - 7.0
Dothiepin 45.5 8.3 5300 5.5
Norsertraline 420 76 440 5.5
M,_“'M_il_l_}gf:@ran 200 123 — 1.6
_ DAERm DAT %f NET
- _,__B_Illpropion 52,600 9100 526 1000

B RICRE A BEZERS 4 Y TEE SNk } NET, SERT, 3 X 0 DAT 08 % 5514 2 72012
EREICHO b g (K, nM) Ths. RORSNA-EWEHERCERESALHS o8, EEAR/
HEY, BIUOBERCTRERSAZVERNEYESATYS, BREGKEOLEE% L7 (SERT/
NET, NET/SERT, NET/DAT). bupropion i& NET & SERT * T DAT \o3f L CBIRM % 5o,

3% : Frazer (1997), Owens efal. (1997), # X Uf Leonard and Richelson (2000) X 1.
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506 IR hRESRHELSE

8] %2 fpd 22 T 538 C O AT SR 4> B O Hp R A & 1
&€ 5 (Santarelliet al., 2003). B € 7V
Tid, SSRI DFTE~DEIFD v D i EEHT
HEo (B%5 < BDNF & ZOZHEEKETH D
TrkB o FHOMME AL C) WEEEhE. &
DI LN, B DEDFIRITBIT B Z DT O
EERBLTWE, FEOILETFYAILAE,
© b OB MRS T A5 2 EAUR
ENTBY, O OEKIKIA~D M HEME %R
Tk EoTWwh (Manganas et al., 2007).
E 542, SSRIW LYV #MYELEREZITI &,
SERT O RB Wby, FORKRE, Bl s-
HT D27 )75 Y AP0 o b= 2 EB g
EEF T D, o OHEEEROEIZE)

WETFTNVTBHRESNATHOELLEITLTED,

SSRI BN TEMN B FRIT BT 5 FRERF AT
LADOEEERLZLTWVAEIEWREINTNS
(Zhao et al., 2009). Zh b DOFEHEEDOTEZLEL
o b= CEEEMBREEOHERICER S h,
ER PR CHE B BRI depletion strategy # w5 Z &
TRENTEZHDE L P TS (Delgado et
al.,1991).

i

e

Fﬁ‘j
i
i L

T e P2 e g DM 7 ey o
M= I ERTFUERAL

e

% { DE L 45 H B TCA ik SERT & NET 0
T %W 575 BEMEROBM B, =8
L F DL, 5-HT & NE OfF OB Y Ak
PEETHMO0EWHN ) O, FPLEE, %R
DEFICH LTRETRESNTE 2. Zhid,
~RY5 7 7% Y v venlafaxine, O A F V4L

RHEY O T AT TS 7 7 ¥ v desvenlafaxine,

FauFtkFry, BIOFILVFVYTSSY CRET
REEGRECEBIZCOAKIRENTVE) TH
5. BIGHAERAE LTI AMLABREE
(FauxtsFr), BRE B&E 13TH, &K
R, BARITRSTRESE, IMERA ML A
HEE (RVF77FVV) REVDH 5.
INLEDHFELVEYORBOERIZH 5 BN
BEE, WOPOTCADOFHBEEMUL T,
SERT & NETOWF 2 EH & T 5 2 & I&KH
GIERERSARETERESLI LW ETHB.
AZTFHFIVRASIIORFEEDIBEIHTLE
RZH LT3 (Entsuahet al., 2001). #iZ,
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Ny T 77F Yy OERRE, EEERRARIC L
WCTSSRIL WA LI WESITHSE. LaL, x
YT F)VARLEENBEMENE L ERY 5T 5
FUUO1IHEREF150mg THY), Zogc
VT R L AEEIEREREIC D UL hgy
Reflzhv. F2a0FLF Vi3I OB ER%ED
B CEARENTWEDIIMAT, BEHGERED
B E R = 2 — 189 — & B L i ks
DRI HFERENS.

{EFA¥EEE  SNRI & SERT & NET O A%
HES 5 ((15-2). Y, HE £hZhoyg
FLTORINRFEL T, SNRIIZED b= > fig
HWHBEEE VT FLr Y e
RS 5. SSRIDIER L F#Hk, SERT o
DMEF 5-HT1a & 5-HTip B OZEEKOERY
ABFETL. oA, chbokobovk
BB CEAERERBESNE T T, AFF1T
TA— KNy 7BFICE) LT b= g
ZEEWOT. ZFLT, YFTFATER L ®D
P VBB YT T RAES-HT 284K L HEER
WUREE T2 5.

0O M BEEERE

5-HTe 84K 7 7 3 1) — D D7 0iEHEiR
BRRP)OETH D, 72770, FLEAEDID
7S ADEMIMOEEMEY 5 AL HBEERIE
. 207 T AT, BERXOEVWELUKROZD
D#M, NIV FK¥E&AXRT 7V K ¥ nefazodone,
INVHFE Y (REMERON, D) &I 7tV
v CRETIRRER) 5 5.

NSV F Y OREIESSRI & B EESRE
Lzbord Lz, LaL, BEEONFY
Fv (50 ~ 100 mg) (I RIREEICH LT, HEH
% %1% SSRI % SNRI & —#Ic v b TEL.
IORBBCTHVONLESE, PV FVR—HE
B91243 50 mg 2124 T 1 H 150 mg DHET
BEL, 3~4HTL IcHET A, HERINIE
KABERAREZETLH 400mg, AREETI
H 600 mg T 5.

ITURY L EINSFY VIR ICERER
b, RRASH S OmBEICHT 5 EROE
RETHEH, INyFE L oERsnpIHAE
$1H15mg CHAMAEIE1H4HmgTHS

T



AHEIAS 16 ~ 30 EM R O CHEINLHEDE
BOHMIZ2BRHUETHS.

fE R NS RYORIITIOD BHIVER
i3 5-HT: EEEOENE a1 7 FLT ) VY ZBKE
DEWTHS. FFVFYIFFEZSERT bHEET
2%, 5-HToa ZBMEOEMIERA LB EZD
VERIEFEETI. ARICA 77V FYORDE
FDdHHEBRZNERDS 5-HT: ZBG7 73U —
DEWTH 5.
INFHFEEITVREY VTR RS
3VHI ZEEREBROEN TS b3l
7RLFY VEEFISTF LTV b2
BL, FROLOBRBEYREEET L LEvbhTW
B, ZOFAIBEMOKHIES. IVFFYE
ve37 vk v 5-HTwa 84, 5-HTxc %
sk, BLU5-HTs ZHEENOHMEIZFT VS,

L2y Iy HiZBE~NOBFMMEE RS &K,

IRHSDEPITVTNRE, ZEER, 7KK
BHRET, SSRIEAI L ) I o oFEY & SSRI
EHELAAFH) DMRVERT L LIRS
NTE. INIFEVEITVEY VOGRS
HETAIHRELRE/ T VEREEKTbLoTYE
w, Lal, BREB,LPLOTFT—FI2LBE, F
FUYFEY, TVETTV—N, BLXUIZFT
¥ Y iE SSRI % SNRI DG EM R EZRET 5. £
LT5-HToa ZEARZEM T 5MBFEONTIII N
LOWIOELTBHRECEFINAED B
BMATHLELEVWIEELRL Y FATRENT WA,

7 7B E S Bupropion

77U ¥4 Y (WELLBUTRIN, Z01fh) FHEH O
BEEALCERT 2202 2 CHIICERS. 7
TUEF CEEW Y AABEENLT/ LT KL
FU B REEEE K83 SRR EE
DWHZRET 2 (£15-2). 5512, 20OEE
B NE & DA 05 7 2B IC &S 2 2
%Lh&w(%bwuwﬂm®.77DEi>
RIDKOWE, FHMD SROFH, BLU%
BRE (zvean S FI20) CBEYEH D, T
ZE*>u%<@ﬁao$am£&o@mmﬁu
PREREY. Yruva v REEKE/ SHE
BE (ADHD) mmsrass225chh,
R & KB 1 L OISR X LT &

EISE IOWMBILUNEEEDENEER 507

7o, BIRTIR T 7R+ iz L 0 8ALS 0%
REBLLDICSSRIEHALTELFERAESAT
Wh LaL, COBRERZBEEZFTLHHR
H7F— 7 3EFICELN TV S,

j 77u¥t VIENET #BET %
L3 Ths. F72, DAT 2 BET 24> 0%k
WX BRI RIEBIHTR CTIFFICEV DI Tk
Vo 2610, MRMEE T I VEEE VMAT2 12
HLTHREZEFED (M8-62MH). v Fruxv s
Favity hydroxybupropion REEW I 7 70
EA VOEBRHRICFEST 2R LA 2. 20
REEWIT 70T v & I QBB 5 5
2L THY, MEUDUVRVTCHEHETS.

BIUHBHBEEREZMEI R)ORCTHERAEN B2
T TR, BRAREREEDLRZVWAI OKRTHHE
A ERIND X9k o T &7 (Jarema,

. 2007). ZEE, SSRI® SNRINODT7IET TV —

WV (aBILIFY) DEMMEF T VHFELESSRIOT .
Vo ¥ % F ¥ fluoxetine @ & #| (symByax) 1%
FDAIZX D RBEEREOKR)IOR (0, 42
CEBELIHFIODE2HIHLTCTIRB L2
o 721R) IR L CERES T .
TUVET V- VORRINLOPFEIZLH
2~5mg, mAAEIX1H 15mg<T, 1BHIC
S5mg ITHWELEINTVE. FFVFEVEY
VEFEF Y OEEEE T Y HFE Y 6mg b
12mg, 7+ * & F v 25mgH»50mg D E
ToHEDHEETHERATES. 757y
(SEROQUEL) (X BB OmICH LTZED D
DB DEBERHDL, TBMEETHREKC
S LCHEISMERSWA R E, HEAS. 7
FTEYEREFDAICL YK o &L &BER
ERETOEMBEGHFBEREEN TS,

RHERF FRARBHREORAET S &
UREFRIIE 16 ETHMICENLN TS, #
ERAEBEZA SR v 2 v v Fo—2icstd
AREFDHL I END, HELRAERETRALN
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508 UM RhEEEMS

B 3 BLHURE I 3 o B VE G BR 11 R ) DR
BEICUTHEHDLIERTERVESL). Thb
OEWYOEF ) A IEEEINEASKY) v s
U RU—AThHY, TNBETIVETTV—N
Y rxF 7 rEd Ty FEYTLY)RE R
L b,

[
S
b

%41 5 D& Tricyclic Antidepress-
ants

TCAZEELREAZE | SR TN 5
72, —HREICIE ) DB THE—BIREE LT
FHENAZ LR R kol ENTHREY,
RS DIEYIK D DO IGEITK T A Ml E & HE
7 LT &7 (Hollister, 1981). TCA & #—1H#f{
PUREAR S RN D DWW OWEE IR R &
Bo Z#H#73IVTCA Bz F:E¥r
doxepin, 73 bV 7FY V) ERELKHER
ETCARIBEEICER SN TEZ. &6, EBOD
ZEIZBITANE & 5-HT o&gE»6, Thoo
YIRS FEEREFOBEBRIMER SN
5.

{feF#F SSRI:( SNRIDODHEDUD LD &
1k, TCA DFEZE 2 FHEFIEA S SERT & NET
DEFIEHATHA LI EAE SN
(2 15-2). TCA o#i) >IEH I & RFESRE
DERABRTRAINZ. 43753 VIZBHR
FERICH L THEE A ERIRER LD 07285, 5D
FERIICH L CHERA LRI D o 72 (Hollister,
1981). NET 2w < S»ERMICHET S (F¥
75 X v desipramine, /W N TF) r, Tu
k) 7F ) ¥ protriptyline, 7EXH YY), b
HWIESERT E NETOWAEHETSE (137
3V, TIM)TFIY) DITMAT, b
OEYIMOZEMAE (Hi, 5-HT2, a1 BLTFALZR
B V) bERT A »T3I7 530 SSRI
zLEIZ1EHZZEZ 5L, ThoDfFMyEREE
HIVER O EEH TCA DIEEHRIZES LTS
Db Lz, TCAOD—DOTHATEFHE Y
BRI VBN REEAERETH 5. o TCA
LERY, ThefHERTIEEREIVAXTATT
D& GHEEANEREEROBBEDOY A7 b7/
LT IENDHS.

==

/T IR BEREEE
MAO FRE# L TCA L HEOHEEZF-> Tz
A, TOHMEEEELEY, BERLOMEEIER M
HETEEASHERSR T A (Hollister,
1981). MAO FHEIIL ) D DIERDRB L S
THBY,
_(pARNATE, € D), 7 = &)V ¥ ~ phenelzine
(NARDIL), B LA VA IVEFH T F isocarbox-
azid (NARPLAN) 25& 5. £ LU ¥ ¥ (EMsaym)
RSy FELTHERTAIENFTRTHY,
D OB LTERESNTWS. BEKSR
FHPEBSMERGSO) A7 2 HOT I LTS
Ahd Lk (k).

NS =V 7T 3 ¥ tranyleypromine

fem#E  MAO FE3E MAO-A X MAO-
BOWF % EBRGPORTHEWICHES 5,
MAO-A & MAO-B 33 Fa ¥ FUTIEHY, 5
HT  NE#&HE) 73 Y& RH (R
T5. ELFYViZMAO-B # X hiEBEECHE
L, MAO-ACiRX VEBECHELRITT. ¢
LEY VI ERE/)7I VEBCBEZOWHBEE
ETHY, EYRRRELOEECHELMERE
DTEBELRE TS Ll MAO-AE
MAO-B O /52 5-HT DR B IZEE LT A%,
MAO-B D aAd LT b = ¥ B MEMBTRS
hs (% 13%).

EanEhEE Pharmacokinetics

ZEAEDH ) DEIZIFED CYP 24 L TR

HEnzg (F15-38R). W oD )X

FRETRARD & )12, CYPRIZ X B MHOEY
DrNTIVAERET S, ZOEYHEERD

TEEHIEYBERE ER T ARICBERATLE

5.

BREtOMNCERURGEEE 71T
® SSRI REOHZSICTHBTH Y, 1HIER
Bissb Ly ERE &Ko Twa (He
mke and Hartter, 2000). 7\ % ¥ &  fluo-
xetine DA, BEWL 72 FVRHEND/
V7V %+ F ¥ norfluoxetine DEATERI S
D 1EEIC 1 EESASTEE o Tb (PROIC

_20_.



£15-3 45 DEOHANE

B15E IHIORBIURRBEEDEYILEE 509

R te (FFRR)

WEY — BRI R E Co NS T2 EH L
¥ Y (EEAHED) (ng/mL) CYP
BRI D%
Amitriptyline 16 (30) 100 ~ 250
Amoxapine 8 (30) 200 ~ 500
Clomipramine 32 (70) 150 ~ 500
Desipramine 30 125 ~ 300
Doxepin 18 (30) 150 ~ 250 2D6, 2C19, 3A3/4,
Imipramine 12 (30) 175 ~ 300 1A2 '
Maprotiline 48 200 ~ 400
Nortriptyline 31 60 ~ 150
Protriptyline 80 100 ~ 250
Trimipramine 16 (30) 100 ~ 300
BIREED b= ERY) AABESE
R, S-Citalopram 36 75 ~ 150 3A4, 2C19
S-Citalopram 30 40 ~ 80 3A4, 2C19
Fluoxetine 53 (240) 100 ~ 500 2D6, 2C9
Fluvoxamine 18 100 ~ 200 2D6, 1A2, 3A4, 2C9
Paroxetine 17 30 ~ 100 2D6-
Sertraline 23 (66) 25 ~ 50 2D6
ta b= VIR T VERD AAREEE
Duloxetine 11 — 2D6
Venlafaxine 5(11) - 2D6, 3A4
ZOMOHH O
Atomoxetine 5~20(/hR:3) - 2D6, 3A3/4
Bupropion 11 75 ~ 100 2B6
Mirtazapine 16 - 2D6
Nefazodone 2~4 - 3A3/4
Reboxetine 12 — -
Trazodone 6 800 ~ 1600 2D6

ERIRENLFEEIERCHEASNEZ ORI DB T2HHERPETH 5. () AOREIZERE
REEY O FBE. fluoxetine (2D6), 7 VFFH I v (1A2, 2C8, 3A3/4), SuFtF (2D6),
B L U nefazodone (3A3/4) i CYP 0 HEMEH%AFL, LI FFY ¥ (2D6), citalopram (2C19),
B L Uvenlafaxine IHFVEEEREZE TS, MFEEIBEEL—BNZEECRONLIEBETHS. 1§
RIMEZZORESLUNFIFSB-I0OTHY), FEIEELFHBERLIHAETRETH 2.

WEEKLY). CYP2D6 ixiZ & A &£ @ SSRI o fta#12
MEL, SSRIGCDT A VHFALLDLRLED
TEEOWNHH L HERETH S (15-3). &
DIEXS, MBEBROTESAEOHEETIR
MO g TAHE Y EF Y T2 Y ENRLT
CRBE, EMMEAEOBERLTEENELS
(;%62 ®). y€%v 72 v 0OESFiE CYP2D6
CEhBmOEERBEY BT 5. SSRIGC D

EHEZEEL, FEF V72V OBEERLHD
LU REEEH B, N T 7 7% venlafaxine
EFANY T 7 7%V v desvenlafaxine it CY-
P2D6 DEEVHEETH ), ThoHni)I oEIZS
DERRETIIEZSTIEZ ., LaL, SSRI &
CYP1A2, CYP2D6, CYP2C9, XU CYP3A4
WKEWRHShEEY (Tvs7Y >, TCA /82
V& &EN) OFREEESLETHS.
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510 UM AESEES

O M-/ NI T U CERAKBESE
R 57 7 %Y~ venlafaxine (EFFEXORXR, €
Dfth) 1k, FORIFHEE X ORI (SRl % v
Eoh TR IV) O OEA T, 3 H LA M ZE
MLV SERIRBICET S, XY T77F VY
OB RIS FEETH Y, o EEEEAH
B DT AAF VAR YIT 7 F ¥ desmethyl O
BT 1L TH L. FTAAF VN7 7 F
S UIEFRH BRI L W PE s s, BEE
PHEENHLBETENY T 77XV VY ORE
FRO T ENFHERIN TS, FauafxtsF v
O 12KETHDE. TauFbF VIR
DOERBRLITFHEMEND L BF CIIHERS LR
v

O MZUFREBRE  INVIFECOH
BRI 16 ~30 M THA. HENOEE T 1
~QBELUEPTHZEPHERI TS, IV
FHFEE YD) T 5 YA, BHECTEERND

BEEOEREREE, FRERSEE TIIRET 5.

INFFE  OEYBE L FEERSHEREITHT
LTERWLZEZEN DS 2d LhZzvs (Brock-
moller et al.,2007). FI YV FXiZ 1 H2EZW
L3EESICLY) 3 HETERIRBIZEST S, &
7 7 V' F v nefazodone O ¥ IE b §H»2~3
BETh), TOXTERBEYTHI L FOFY
A 7 7V F ¥ hydroxynefazodone ® 3 & & i&
1.5 ~4FHTH 5.

JraEF - TTUEF Y OREERTD
PEHR R 21 B TH B, 77 u 4 v O
FAFEE X OCEROm A OREFEET 5. BEE
DFEERECIRAHAEZ1560mgBH & X
EThh, BREREEETCOAZORELZR
TRETH 5.

ZERZMOOE TCALZOEERBEDO
FRAIES~80RHTH L. T, 3EA
EOTCAT1IHLIEHSHPHAETHS (Rudor-
fer and Potter, 1999). MAREIZBERIEB, S
HBH»OHEEBDAICEEIREICET S, TCAR
FEWFED CYP I X 2 R#CHE s D (R 15-
3zH). mMFBREOHZER THEERIASLE
BELERE0EYLTRA L TWA RSN LB

_22_.

R, WINARBERI YT IAT VYV ADEBNT Lys
BN BEEZROULZDIEHTHS. TCAn
FERAKE RO MPRECES DT,
, BEOBEKRIGIZES TIThb., FRTY
LY, MPREEOE=F) YV IIZEBERS LS
ELRELRD. OF D, UTTENS LIz
P LR .

# 7% DBEETIIERE CYP2D6 714 V4 A
2k ) TCAPRHICAH ES. AL TCAOR
BEEZONTHEEITI Y MFRED 30 E&E,
Al Ad, “RB#DOENAN72H slow metabo-
lizers” TrR#EZ BT 5720101, MHFREZHE
LA LROIRETLLENFDS.

E/TIVRIEBREEE MAOMZEZ
TEFMIZE DB s N B, BRERABEEYD
BHEESICIEbro Ty, —FADORE
DS (HAANODB0%ET VT ADELILE
COEA) 28 "TEFVILDE W A D slow
acetylatiors” TH Y, TOAHITH iliFE
BEERTIESLS. IORDEETHEHINLEE
REYMAO BHEZEIEATHR (FFIZIE “suicide”

EWHERhD) HEETHS. B 24 BEUA

WZHE ST h MAO EMEASEIEY 5 012 280
# % 3 5% (Livingston and Livingstone, 1996).
EEOBEREORER, HFLVWMAODEST
I UEBIERBER R TOER EBWREIIP o T
5. ZOATHEMEREEICID 22D 6T, MAO
HEREIBEHORSIFLETHS.

BHZE%H Adverse Effects

BROEEO M CERAABESEE TCAL
271, SSRIGAE ZLMEROBERHRES
272\, SSRI@EHL RS U v HOEMER (H
B, HERREE, S8 2%, v Xy IVEERE
AT FLFY rEEEEEFTI RS
EBVER M2 (E15-4). SSRINHFE LV
7T 74 M5 TCA L RTEED LY R
WearvTS54 7V ARCDRDA.

LA L, SSRIGEEE B bIFTiEEY. B
? 5-HT» SEAOBEQHBIAER, FEOEX
SREYE, MAROEE, EUWL D OEROBLE



EI5E IHIDORBIUAREZOEYIEE 511
5;15 -4 LAXAHUCHE BEXREZICH, LT TRNLFUL f—% YMET ”EE?RE'J}’LO’D'&O);JJ??
ﬂﬂﬂﬂﬂ ZEHRD
W Y
* " iiiééﬁ A% 3 H o 7 KV o EEhE

Amytriptyline 18 1.1 27
Amoxapine 1000 25 50
Atomoxetine =1000 =1000 =1000
Bupropion 40,000 6700 4550

R, S-Citalopram 1800 380 1550
S-Citalopram 1240 1970 3870
Clomipramine 37 31.2 39
Desipramine 196 110 130
Doxepin 83.3 0.24 24
Duloxetine 3000 2300 8300
Fluoxetine 2000 6250 5900
Fluvoxamine 24,000 >100,000 7700
Imipramine 91 11.0 91
Maprotiline 560 2.0 91
Mirtazapine 670 0.1 500
Nefazodone 11,000 21 25.6
Nortriptyline 149 10 58.8
Paroxetine 108 22,000 >100,000
Protriptyline 25 25 130
Reboxetine 6700 312 11,900
Sertraline 625 24,000 370
Trazodone >100,000 345 35.7
Trimipramine 59 0.3 23.8
Venlafaxine >100,000 >100,000 >100,000

B ECTRSNAREE, BRCEASWAHS 2EO—RNLEEHOERE & % 5 SEAEET 57200
EBHICHRES N0 ME (KifE, nM) THh5. 2ZAA) vEay y284F B2E 08, HREE,
$8EL), YA IV H1ZAMK EE), BLIUT o 7 L) U ZRE (BarMEmE, $#5%).

Hi#% : Leonard and Richelson (2000).

by WEEMSH 2. BEO 5-HT SBETO
BEOHERERFEARE, B VI ALE BLU

LTo» “BEDFEHRIL flat affect” & SN EHEE%
BRIBZEDDE. ZLDODINSOEER i’)

HREBEZ roMMEEE% b 7257, 2hbo OERE BT B LEEESS .
BfER O SvF v CL ) EELTERESD S —#H5\, SSRIDIMEE L REOEHIED
(Vaswani et al., 2003). SARH#E L FAEHED 5- ISV BIE L 2. S D) DEFEIBO

Hﬁ%@%@ﬂﬁ@ﬁw%w« cEERIZT. £
NEEE BEEETHLY, THLELDL Y
%5 BB koTit, BICSSRIOAHOHE

SERT #88f17 2 &) 2 HE/LPEETITPR
TEZE, FLTHED S WV ITMPEEICLS
TEMEER—EThHolt I T EPBEIN

%433‘§®i§k§ﬁ5§¢5157ﬁ‘3§6. o ik CEeERHL, TOMRIEIELRZY. &
MBI LT, BEIDL o TIRANESPERS DEHZ, AEOFABZMPBEDEZEICES

'_ PDAREFET 2L bH2. X512, SSRIIC
LBBBARIY L 71 b oo 59, REEIRE
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512 MR AEESEHES

PO DEED g ORI I BEREREL T &
T EMHBH. SSRI A SNRI T, HEREIR &
LToF v, Fl, Meaai ER BLUSK
BRONLZEDVHD. ZOHEREREREIS ©
BEORTHENATFELF L ENTYTT7F TV ven-
lafaxine T Bbh b, Thix, NafFbF v
ERNY ST 7R YORBRPLBHEN L,
Nkt F v OHEEERHED ZFhw
EWREETH L. MBF, 7NVF F T fluox-
etine DIEHERBEW D / V7 IVt ¥+ F ¥ nor-
fluoxetine FFE R E W (1~ 2:HH) OT,
TIF X F v R Lz b EICHERE R & R
T 5 BEII .

fd SSRI L B 0, NuF&F vidhREo
BROVAZOBMKEBEND D, EFET—FIT
IarenuFtd VIEHESF-P TR SN
& ERBELHFBOVAIZEREEELLITH
5. RV 57 7% v venlafaxine 13K O & HF
FEDOVAZDOWMAKLBEST L. Thwz, Ihb
DEYNIERF OISR EATRETR Y, Z
NoOREYZ MR XEICERT 5 & 312
FEROEBIRETHY, ThoD0EYERA
LTWwaREE, EREETIL LT FAL AT
RETHA.

EOMZ - NIRRT CERVAHBEE
SNRIWTCA X W RE&HIENTWS (K15~
4). SNRIZESR, fE#, AR, BR BIUOHE
BEEEE R &, SSRI LU -BIfERO 717 7 4
NWERED Nr577FYroRIFRAHNE B
HETIE 10~ 16% 0 EE CTHEEEOILEH &I
FE (802 CHERERAMLE2 90 mmHg P k)
REIZRBITIENDHD. TDY R 7 IFEHREH
BArBWAIETHROLTIENTESL. XV T
77X O ZORERIZEICNET OBEED A
CHELTWLEDLITTERY. Enind, Fa
¥ F I ORWERIZEZ 2w,

0O 2R BIERE INFFECDE
ZEERITIRA AN BIUCHKEEMTDH
D, TNSRERARTIE 1I0%LU EOBEETRDS
hiz. INVyFEroFnZaEREIC, EEREK
EAH B, HIRRTHRER T 2800 AiEL DEED S
HEBENEEN 2 ATRON. FRLH6D2AT

_.24_

SEBAEEEE S L VIS L BRI AR g
YIAEMELE. FIVEYEENRHITIES
7, FERERELBEL T A, CORERIR
AWML E LN, SRAHL LB L TEE S
%. 7 7 F ¥ nefazodone & F 172 fEH ¢ 13
BB HIFRA L OMERD D o 727200 T — 1y
NERETREEGCHERSNE 2ol RE
TRAT7V YOV R) v 7 F REERETE
Thb.

J7aEs IDOHTHREINDIHE (1
H450mg) LV EHAETE, TAP»AREDY
AV EBWHWRT S BRFEERAT A iz
Ly, BERCHUESNIERBEEZRSL, T
ADATEIED ) A7 BERICHEET 5 X ) ¥y
BEVET AR B/ MBI D T2 L5 TE 3,

ZIEZERIOE TCAWRevxsIYH1%2F
KIZHT AR IOHHEHRETH 5. Hi ZEEE
Vife i3 TCA OBEBMRCEFEET 5 (R 15-4).
AAAY VHETEF NI vEEEORFIERI
BXBAREREN LS T ST LEER (BR
e, #ENR, ER, PRREE) 2Tk, B
BEMEIILEETSE Thoo7EeFLay Yy
VB EVER I, REA2EIEE DT THREHRETT
HEETHHEEKICL VBN TLILHRTE, &
LREMALZZLPITESL. ca 7 FLFY UVER
ROFEFRIER SR ERILE & #EICFEET 5.
HEEMZZDZ 7 ADH) 2EOREHO—
ThHs.

TCA FF 2 MEE LK LT =Y VY HROWRE
BLH, CHBERETLLIRMERY AL,
TEREBZFOBRE TIE TCA OEALHIRSN
B, IO END, HFLWEEICIE TCADRLHR
1BHEURICEDANEThDH. HHEEOHT
b, BRI DL pEHICOLFREFRT
NETHAH, WO oL AR TCA bTAR
ARVEBRIEZ T 5.

T/TIVBCBREESE  AWRRweD
HMEFERIC X 2 BIEHE 2 1) — ¥ crisis 75, MAO
BEEERICEET s BRNLBRO—DTHL.
FoIVRELANNESTIRTTHE. BE



i MAO-A & FFIEA & MAO-A & MAO-B &
BE EFOFOFIIVESETL. LaL,
MAO-AFBHEEINDZ L, BELAF—X, K7
Ly, BEIREXYXY, VYIX, BIUZ

DD EEEIRF I VEREYOBROREE,

7 F U BN MR R & R EME /N
cFI5IVHERL, NE & YA 7Y YOBRHA
BlaRId&Nb RSN/ ATFa—-VvT7I Vi
ROV FTABZEALREML, MRz ERZ
WECLASESL. ThHooIEY - FiEfiEL
FEYERBCIVEBEIRLIENTES. 2L
ZBEFTHICEECLTW2ELTY, BER
R B RS ELEw r e LR T ERLTRE
OEEPH D H HDITT, TOFBRBIFENZIME
FRICEARZEDNEDHA. TNV T TR Y tran-
yleypromine & 4 ¥ # )V & F 4 ¥ F isocarboxa-
zid LHETHE, €LFY VEENRRyFIRLINE
BENRDHYVEETHA. MAO HEEDRIFEHIZ
3 b9 =0 DKM L EEIIFERETH 5.

MAO-ATREEIZ) OWEEICERATHS. L
PLELVFY Y (BOE) OXH7% MAO-BEE
(I MAO-A & MAO-BOoW A= EW T 5HE
THHOT I ORMBEBICHEEZD 20T, ZhHD
F—IHFBEBALTVWBEDIE, £ DRI DEIC
EoT, -HT ENE XY F7ATL D BRICH
HahAZLDPHENBERLELTEETHS LD
ZLTHhAH KETRHFEHTE 22, MAO-A
D HHEEE (£ 2X3 F moclobemide
£9 7% RIMA) FHEREEINTE INLDEY
T MAO-AICERK 2D T, 2% Y dMAO-B
DERIIZFOTETHAE. 51T, RIMAIKL S
MAO-A DHE T HEM P OHENRIZD, 75
SVORENEFELELTOIBROMEEIIRR
INA. RIMAIZF I I VEREEEMEHREY ) —
EDVR 2 2HE Loo ) oMREE 5T

RMIBEER Drug Interactions

BROtO = ENYAAEESE  SSRI
FELIEL AL 0D oKIE, CYP REHERICE
IEYMEERR 2 RT. "aFeF L, k
bﬁf?ﬂﬂ&my}i—] VF F &5 fluoxetine 1 CY-

P2Dg % BE+ % (Hiemke and Hartter, 2000).

BI5E HIDOMBLUTREEEDEYEE 513

TVRFF I VUAND SSRIEGA %L & &k
WZCYP2D6 #FHET S, COMHEREOKEER
INLOEYOHEZHEPLT L CYP2D6IZ LD
R#ENZ2EYOMFBREIFRHDEICERET
AZEBEHY B TIVRFHIVEEECY
P1A2 &£ CYP2C19 #fHET 5. 7Vt FEF v
ETNVEFHI VITECYP3AL Z#HET S, 5H
ELRMEMERE LTIE, TCA & SSRI%##HT 5
¥ TCA O ERT 5.

L) —DONEEL SSRI L 0EMHMEEEH T
ENFHEFEZNMLCECS. MAOBEEE R
O b= UREOEZIZL D SSRI DFEZRET
5. ZhoEYOHRIZHOMENA T b=
DHFEHZEMZD 26T L2HY, ZORE
to b VEEBEORRE RS, LU b VERE
HOERIE, B2, HEE, I4fs7u-3x2, &
B, BHEMEER SE, ZREM, B X O
REPLLY, BEPCHICIELZELDHSE. k0
P VEBEEERSIZEIL) AMoEYITIE,
methylenedioxymethamphetamine (= 7 X %
V=) DEIBEBERT VT IIVEDY, oh
BEEMERE, OO b VR RET S, W
BRI TR b= v EEIHED T RIET S
&, FEFRMEru b= UEREERETLIL,
BIUMLMERETH 5.

HEMFHTEL2MAOBEEE I AT HEMIC
MAO AL, /73 Vgt EEYwE
DEEZH % EW§ 5729, SSRI i, MAO HE
EICLDEERHBES L LD 14 HEIEBAB TN
EThWV. ZOBIZFHF LY MAO BEREN 5.
TVFFEF U UNDTRTHSSRIIZH LT,
SSRIC X 2 EEMRER MAO HEEIC X 515E
ZRBT ALY o TAHRLED 14 HEIIZEET
N&THs EUERBEWTHL VI VvE*+E
FUrOXBHIET 1 ~2BABTHALZD, TEF
tFrOHRIEE MAO FHEEDORHEBEOMIZA 7% L
D5 BEMIIEBRTRETH 5.

EOMZ-/NIERTUCERYALESE
MAOBERIZL D REREIONYFT 77X
v venlafaxine \Z X 2 G ERB I TORBIT 14
HEESINTWED, RUyST77Fy vk»s
MAO BHEXMB T COHBMIR THEETRELE
AbNTwSE MAOMEEFIEOHEF2TF+



514 I FhREEEA

F v OB E TIE,  FER O R A5 F 7228,
Fa2m b F A& B IEEEAE D 5 MAO HEHE
BERBTECES HHOFBEHoATLI Y, &
D& LT % BLE Lkwvw s SSRI T
BRI E ) b P VERBICELZ LD H S,

O b SEEERE SV o
X, CYP3A4 #MHET AW & OEET A4, &
KT DHRLENRHEESLD. IVFHFE X CYP
2D6, CYP1A2, CYP3A4 12Xk hf#sh2,
IHNEDTA VAL LOWTRHHEELZ W, b
SV RV ERT 7Y F Y nefazodone 1 5-HT B
DABDFNEEECTHY, o b= VEEED
Beh o MAOBEEEFRATRETRV., L
L, SHHDEYH ) ORMEBIIBNTHERH S
% HAETH© SERT % #W§5Dhbho Tz
vy,

JrOrg T7u¥d v oERRBEREE
i CYP2B6 Tdh 5. CYP2D6IZ L ARBo ¥
FUYAFHEL LTI R, ZOEY X SSRI &
BENDZ W20, CYP2D6 L h{Eian
BZEYLEOMEEROTREMEZHHEOEEMA
Bo X VLT AEITIRLICEDTBLNETH
5.

ZBRMODE SSRID L) % CYP2D6 %
HETH2EYITCADMPBEL ERSEL75
. BERRICERT2EDICE 7= FT7 9 VR

R, 1C RPIRERE, flaxh Y YIERE,

e Ay I ERE BLPax¥ir7y V1EE
HRPER EDPH 5. TCAIZTRMEHRIERT 2
VOFEEBO L HEEND D720, MAO HE
EEHHALAL) MAOBEEEOH L 14 HELL
PICER L7720 §XE TRV,

/T IVBREBEERE  S0EHTIR
ZOEYHEMEFES»S, MAO HEE L R
FEREPERLE 2> TWA, A1 ¥ ¥ meperi-
dine R ML DOFRE, 7N a—), BXUFREEIT
MAOMEELFHATRETH V. ARY IR
DI EF 4 Fd MAOMEELHHT AL LD
P VEBEBEEFIEEIT. RIZHRREL I,
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SSRI & SNRIW MAOBHEELZER L Cw2a 5
HTRto b= VERRELHETLLLOICERTS
D, BLEZTHE. —#IIC, TCAR 7oy
FYDEH R 0D MAOMEEL2RA L ¢
WHBETIIRTLIRETHB.

PIREREE Anxiolytic Drugs

BESEL T I ADEYFRALHEE D728
T AL EREE RS A #0875 8 13 SSRIL
SNRI, XYV I 7EKEY, 7IY¥R YT AVD
~ azipirone buspirone, BXUB7 FL+1y
EBy I TH 5 (Atack, 2003). EBREIC,
TCA, ¥i27u3x 753 yBLXUMAO EEH;
REMEBED W OPOERICERA S TE,,
L2L, Zhoidd D BEREOEAEYIZE 5 TR
bhoh Tk EARFCHTIBELME &5
EVEH, VBB BIUEWHEEIERIIECS
BHWIEE 16 BELE 1T ECTHRR7-.

SSRI & SNRID XY 57 7 ¥ ¥ ¥ venlafax-
ine (BT#R) WBEUZBEMWER 707 74 VEREL,
BEENEV. ZhoOHRENTHS oIz
Mz <, REBBECEAARERADETS. <V
SIUTEE VERBIRE L RPBEOVTAT
SERGIARIERZ2ET L. RV I IYTEEY
BRBMPERBENDEIT T4 THEERDH BT
<, REPCEBOTREELD 5720, T0EH
IIEEedH 5. SSRI L AEE, 7 A ¥uYbus-
pirone X RHBEFIZI VRSB H 5. TOERIE
Ll EHWA/WICE LT P Y EBRENLT
BY, SHTa ZHEROWAESHETH L. T
¥a i g F83 v De ZRROBHIER 2
B, CORMREBRIEAOBEIZ b o TR
B7 FLF U UERE BCBVWEEELZEFOE
B Blz2E Jussa—ned ra—-i) &
BRCHEBOBORMGO X S 2THARLICH L TR
WHNBEA, RILE & Vo 7-BIEELH 570K
ERIZLMER I W,

HMeRyIve FaoFryPre 83 8T LERF
BEEZIRAEEL LTERSRTE LY —#
BICEDRWER YO 7 7 4 M bR ENTVE
W, B FOF YV REREOEEEREED,
WOy 4 TORFRELEHCELVEE AL
¥, BYEERL TV I—VEBEOBREND YN
VYTEY VBT TS E bR EE) TF



HeanT&L faKks 07— VIZRREEERE.

R LCERSRTE %, EFERALZ LA
ERE SO THEHEI KD, #ERESH
IR

RAREDEREEE TR TL2EYRE
DERIZ, BEOAREEREL LURBOTIA
Ve OBRELERIC X YRESNS (Millan,
2003). —RMICEH SN AREDOF TN Y
SYFEEYEBT FLFY VEREDOASEY
M EEREON, BT FLF U VEHREZ &
BN RIRTEEREDWREICBE SN A, SSRI,
SNRL BXUT7A¥OViE, HARDELEA
LR T A0, ERIRESRDOONLS.
BHCAAEHESLEREAE, BFERYY
YT EEUSERENS.

FNTIVSGA, surITEREFVE, s
FENRL, ZJUuTETE TVT7TENRA TDTEN
L, BXOFFH ¥4 oxazepam FEBRERE
BE NovsBEE RBEEEREO BRI
EWHH. THODRARERIIMAT, R¥V
V7Y VIdER, BE KRE UEZ BIU
HRIERAG S 5. NV IVTEE VIR
BRrUEIZBREL, EFHHEICERELRIZL
FLTT VA= Vi EDMOEBEDI R 2R
T5 D7 ITADEYORALHRITHEMAEN
v IT7EY V-GABAA TEARBAE, I a2,
a3, BrUasH 722y b2 57% 5 GABAA
BREOTOAT ) v 7HEEHICLVEASH
B (14, 178). RVUITYEVREALE
DEELFFEIZ GABA HEEEDMFIR R 2 B
THIETHD.

AREBBECR VYV TV RFERAT LI LI
SWTo—onKEiR, BEE KE EEOWT
RETHZ. 2B —VF)F1—BELE
DEE, EYIAHERLTNVI-LVEARESD LA
FRRCBELZIRT V. L L, "yVYUT
CEVERRECRRY S 5 8E, RERICRE
REZ D OBEZOEHEE EHBREOVTR
SEMTH L0, KEDOY A7 L BBEOLER
EDNG YRR ZE L B FIER bRV, 85I,
BoEymR LIz VYT B L
CHRES 2 e EROBSBORREE LS. BHE
RRONY o720y omifi, i aBm

BI5E JOMBIUNKEBEOEYIGE 515

HABETEARRRLTADPARED) X7 5 HERT 5.
DD, WEEREREICI VT ZEFEET
»5.

NYVUIVTEE VIZER, BEREREE HE
EORT, BLURILHEOEBE (ZhoidER
WZO%BEUEBENDS) REDELODEEER
ZH &Y. BROMEIHEEZEEROBSE
rELds, BRMICIIBREREL LSS TSI LE
RTHETS. BiCiE, XYY ITYEVTRE
DERD L) L HHMTIEHFRI DI LB,
Now 7BECEBZELHD DB, ZOMDOE
MRS E LT, SRlE, 8% HOEITE
EBRHY I B, BERIE FEQOHBORLERX
) BFAEININB. XUV VTEE VREE
FOXEICIIERINEZRETRW. TATIED
LRLEBREEORENDHH. S OICHERICHK
BLTWERY Y Y7V VRFERICERE K
MET, BETAERREZZ0T2d LAk
V. BERETE, NYUITEY UV EERDY X
7 EBREEL-OFEBELTERLRTRIER S
V. INOOEYIIBEREORIIEBNES
BRELVEZETHY, BEIIBOTEHRERN
FEEHFALLBEDATRIENL 2 5.

NYVIVTEEV @A ELHLBREILHD
TEHED D 575, FOWEEE o h B EEE
REL)HRVEV. CRLDOEYHIEAIND
BE, —BRECEBROEYEA Sy -V kB,
EE, hHoRYoRBOE—0EEBR, A%
ZA/ M=V LESIELTERETAZLETHS
TERELHE RERSCHEVCRALER
THMEFEL L. CORKR EHOFITIIEHE
LEDEIRVY VT CDERAAERX IR A
L—bhENBHDD WD, BEHIICIE NvyY
TEE Y idioMiRE (B121X, SSRI) &5\ ik
IETF Y AEDSW I LEEE (Bl TRk
FCN T HRATHEE) LofFATEHBROA
FHTRETH 5.

SSRI & SNRID XY 57 7 ¥ ¥ venlafax-
ine ¥, AMHMCEYONEILINIBEER
JiE, BEAEDY 4 TORREEIINT HEY
BEOE—BRETHH. 7UEFHI vidikn
HEEEIZOAKIENTVE., Chb0EYOH
ARG, B OERERBIIC, BEEEEDR
KHANTLSB., bPSYURY, 277V F¥ne-
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516 IR CehRESEIRAE

fazodone, BLUFINFHFEY DL Hhta b=
YEBIER R E R R oMo Y b £ A
FREOERBIIHERENE, oDy 5 ADYE
OB DOFEMIZ OV T, Bl

SSRI & SNRID Wi b, @A LEE,
A RGeS, wENEE BIXUZy JEE
DEI RBEOAEREICAENTHS. ZNHD
MR, FEOERICHET2EEZONTVS
B AR TRR O X 5 R HEOET 2 T 2

5-HT ORI HE T 2 & 95 72 BIREW Z &I,

SSRI & SNRI ZEMMICIIA R REEE T
EhH LA, BEEEHICHEBTE ThYZ,
AREEDBHFITE, KR PENLHBROT,
Wo ey TEIRINTVAE. Lo,
REBEDBRE L, ®EMITIED DOWBRICHE
ZHBEEFAULOVORERZLEET A L LR
L. AEEEOEEIZ NI T77F R0
FEF oL RIEWITITFFICEE R RIS T
RILRTWD, WHRTAZ L ROLNS.
AR VIFERETRBEOREICER S
% (Goodman, 2004). SSRI®D X 512, 7 A ¥

U VIIRE RO ERAEENSLETH .

F7-, SSRI L, TAQ Y @Ry IITE
VYnEOE L DMOBREZHHIEL R, OF
Y, PUEZER, SR, EREERTLR L,

BHESRETRETT, KEL R LRV,

TAEU YV EZERBEAREEDEBRIIEMTH S
A, MOARAEEEIIEFRS 2V, £, S=y
IEEORZBIITAVO VIEESBEEBREARICR
BHRWRTHEBRLEZENLSHAB. ZhiT,
TAER VA, Noy JBEORBEHEOEEL
BAH—EHMEEZLZ LN TV AFTFRE TORKEE
PHMREETLIEOERID LN,

ERPRBIE

AOBELAEEZEIRDIEEOBVEMES
THY), TRTCOEBOBKES LIZLIZESET

B, IOREIFOREBLELTCARZ FSLERL,

SEESIREEEFDY, FECILSHFENR

bk, HIORBEIBETCECRENZ2LONS

EOOTEETHROTWREI &GV O, BHR
HDObD, ZLTEEORRERELZRTOINET

SFEFTHD. IDOMPARDEREZIT 548
SFWZTVHELOD, BEOHHLEESLT
L7 I v AICHTAREIRE D Ty, R
B ED, IORPCAREENDHLANIBH LS
YhEBHEZITEOR PR DEND L) FHiER
BwTwad, BHEI(ERHSIRTY 2EY 1z
SERT & NET # /4 L TEEDE OB AH%
PHET 5.

BOE DB DIRFEINE, PN IR IR L
TEETIE RV, £ OBBEFEYEERICHES:
LERBERERT. BRI LI, W OE, i
NEZIEORSIIEEN 2 5-HT & NE BE ) A4
FHE A2 TR o TWwWa. HLWHLS o%):
i, MU 7 (5-HT, NE, DA) HE ) AAH
EHE, Yo b VB RAAEEL YT v
BHROFEEZEE L EY, PEMERRTF§

C OREWE #lziE, arFara rBEERLE

v-1%5FfkE =2 —u*=r-1), cyclic nucleo-
tide signaling OF%EE, o1 & o2 ZBMEY #VF,
AT b= vEEA (B, 5-HT SEARREL

AT N VEBEMMEBECES), FLTI VY]

CBREREERELR ENH D (Zarate, Jr.et al.,
2006).

NMDA, AMPA, BIUMEE I VY 2 VEER
BHREENETIEYIFEFEICELETH S, BE
o b= EEEEEE, RoNEESE BR
#E, HHVIE GABAL ZHEMIEEIE IAEICHL
TRRERE P BD b Lz, endocannabi-
noid signaling system OFRE L H ) oEHEB X
UCHAREREOTAFICOWTRAR D L5,
BRI, S-7TF /I NVAFF =, [-AFVER,
N-TEFNVYAFA Y, BT -3 BHiBLRE
DEREWY ) ORPALCEHTH 5 MR
RELETVADPEZ TETWS,

(FHEETE, SHEE)
X ®
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Abstract

Hemiconvulsion-hemiplegia~epilepsy syndrome is characterized by unilateral convulsions during fever, transient hemiplegia, and
subsequent partial epilepsy with atrophy in the cerebrum. A 9-year-old boy with a history of West syndrome and hypoglycemic
attacks had three episodes of epileptic status and clusters mimicking HHE syndrome over a 2-year period. Magnetic resonance
imaging revealed the involvement of the right and left cerebrums. Because no abnormalities were detected in an endocrine exami-
nation, screening tests for metabolic errors, or magnetic resonance spectroscopy, a diagnosis of metabolic errors was not supported.
Immunohistochemistry using the patient’s sera showed binding of the serum immunoglobulin with neurons in the temporal and
occipital cerebral cortices, indicating the possible involvement of autoimmune mechanisms in this case. Focal encephalopathy
should be considered in children showing convulsions, psychiatric disorders, and/or involuntary movements for several months
in a row. In such cases, immunohistochemistry using the patient’s sera may be useful for the investigation of the pathogenesis of
the illness.
© 2011 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.

Keywords: Status epilepticus; Cluster; Hemiconvulsion-hemiplegia-epilepsy syndrome; Immunohistochemistry

1. Introduction convulsions during fever, transient hemiplegia, and sub-
sequent partial epilepsy with atrophy in the involved

Autoimmune encephalitis includes various entities, hemisphere [5]. Herein, we present the case of a boy who

such as Rasmussen encephalitis [1], non-herpetic acute had 3 episodes mimicking HHE syndrome over a 2-year

limbic encephalitis [2], and anti-N-methyl-p-aspartate period. Immunohistochemistry using the patient’s sera

(NMDA) receptor antibody encephalitis [3]. Some showed binding of the serum immunoglobulin with the

authors have proposed a syndrome called subacute neurons in the involved cerebral cortex.

encephalopathy, which is characterized by delayed

worsening, mild cortical atrophy, and poor neurologic 2. Case report

outcome [4]. Hemiconvulsion-hemiplegia—epilepsy

(HHE) syndrome 1is characterized by unilateral A 9-year-old boy was the first child born to nonconsan-

guineous healthy parents. There was no family history of

* Corresponding author. Tel.: +81 3 6834 2334; fax: +81 3 5316 congenital metabolic errors or nf:uromuscular diseases.
3150, He was born by a prolonged delivery 38 weeks after an
E-mail address: hayashi-ms@igakuken.or.jp (M. Hayashi). uneventful pregnancy. He had no perinatal distress, and

0387-7604/$ - see front matter © 2011 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.braindev.2011.06.011
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his birth weight was 3146 g. At the age of 3 months, he
was diagnosed with West syndrome, and adrenocortico-
tropin (ACTH) therapy was administered. He developed
severe developmental delay and intractable epilepsy and
had undergone a corpus callosotomy at the age of 2 years.
Treatment with sodium valproate and zonisamide
decreased the frequency of his epileptic seizures. At the
age of 4, he had repetitive hypoglycemic attacks. How-
ever, no abnormalities were detected in endocrine tests,
blood amino acid analyses, or on urine organic acid pro-
files. The hypoglycemic attacks stopped when the patient
was started on a supplementary diet.

At the age of 6, he had a status of clonic convulsions of
the left hand 10 days after a varicella infection. Brain
magnetic resonance imaging (MRI) revealed high-

Fig. 1. Magnetic resonance imaging (MRI) changes. At the time of the
first epileptic episode (A, B), high-intensity signals of T2-weighted
images on brain MRI were seen in the subcortical white matter in the
right parietal and temporal cortices. At the time of the third episode,
the white matter of the left temporal and occipital lobes showed high
intensity in T2-weighted images (C, D) and edema in diffusion-
weighted images (E, F), in addition to the right cerebral atrophy.

intensity signals on T2-weighted images in the subcortical
white matter in the right parietal and temporal cortices
(Fig. 1A and B). On electroencephalogram (EEG), spikes
were scattered in the right frontal and central area. A cere-
brospinal fluid (CSF) examination did not indicate an
increase in cells or cytokine levels, and a polymerase chain
reaction (PCR) analysis failed to detect genomes of vari-
cella zoster virus. However, the levels of 8-hydroxy-
2'deoxyguanosine and total tau protein, which are the
markers of oxidative DNA stress and axonal damage,
respectively, were elevated (Table 1). Treatment with
gabapentin gradually relieved the convulsions, although
an MRI scan showed exacerbation of the brain atrophy
in the right cerebrum. At 1 year and 3 months after the
first status episode, he developed clusters of tonic and clo-
nic convulsions in the left face and arm that were accom-
panied with left paresis. The right parietal white matter
appeared as high-intensity areas in T2-weighted MRI
images. There was no change in the levels of CSF mark-
ers. The convulsions were finally ameliorated with lamo-
trigine. After 3 months, he developed a cluster of tonic
seizures in the right face in addition to paresis in the right
arm, indicating the occurrence of a third episode. On
MRI, white matter of the left temporal and occipital lobe
showed high-intensity areas in T2-weighted images
(Fig. 1C and D), in addition to edema in diffusion-
weighted images (Fig. LE and F). On EEG, slow waves
were increased in the left frontal area. The levels of total
tau protein and interleukin (IL)-6 were increased in the
CSF (Table 1). The seizure in the face was controlled
gradually by increasing the dose of lamotrigine, although
an MRI scan showed brain atrophy in the left cerebrum.

There have been no further occurrences of epileptic
status or clusters for 1 year after the third episode, and
paresis has tended to improve. Magnetic resonance spec-
troscopy (MRS) did not reveal a lactate peak, and the
concentrations of lactic and pyruvic acids were normal
in the blood and CSF. Tests with an antibody against
glutamate receptor 32, but not €2, were weakly positive
in the CSF and moderately positive in the serum
obtained after the second episode, whereas the test
against glutamic acid decarboxylase was negative. In
order to visualize the binding of the antineuronal auto-
antibody with the brain tissue, we performed immuno-
histochemistry using the patient’s sera on 6-um serial
sections, including sections from the temporal and
occipital cortices, basal ganglia, and cerebellar cortex
from a 9-year-old control with no pathological changes
in the brain and who was dying of acute leukemia. The
sections were incubated with diluted sera obtained at the
second episode and at the convalescent period 2 months
after the third episode. Antibody binding was detected
by adding rabbit polyclonal antibodies against human
immunoglobulins (IgG, IgA, and IgM) (Dako,
Glostrup, Denmark). The pyramidal neurons showed
strong immunoreactivity, which was discriminated from
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Table 1
Summary of markers in the cerebrospinal fluid.
Episode Protein 8-Hydroxy-2' Hexanoyl Total tau Neuron specific
(mg/dl) deoxy-guanosine lysine-adduct protein enolase
(ng/ml) (nmol/L) (pg/ml) (ng/mli)
1st 27 0.114A 5.781 6140.473a 12
2nd 19.1 <0,06 <2.6 413.295 7.1
3rd 25.1 <0.06 <2.6 1381.575A n/A
Cutoff 45 0.06 6 500 18
Episode IL-4 (pg/ml) IL-6 (pg/ml) IL-8 (pg/ml) IL-10 (pg/ml) TNF-o (pg/ml)
15 <0.01 2.05 28.54 0.3 <0.06
2nd <0.01 7.15 28.92 <0.11 <0.06
31 <0.01 12.624 232 0.31 <0.06
Cutoff 0.12 10.9 118.47 0.97 0.06

A and n/A denote an increase over the cutoff index and no assessment, respectively.

the weak immunoreactivity in the neuropil, in the tem-
poral and occipital cortices (Fig. 2), but no immunoreac-
tivity was seen in the hippocampus, basal ganglia, or
cerebellar cortex with the serum obtained at the second
episode. This reactivity was not seen using the serum
obtained after convalescence.

3. Discussion

The cause of the brain disorder has not been identi-

fied in this case. The history of West syndrome and '

intractable hypoglycemic attacks suggest the possibility
of congenital metabolic errors, and the repetition of
MRI changes in the white matter mimics mitochondrial
encephalopathy, myopathy, lactic acidosis, and stroke-
like episodes (MELAS). However, the lack of abnormal
data in the endocrine and metabolic tests using blood,
urine, and CSF, and the absence of a lactate peak on
MRS did not support the diagnosis of metabolic errors
or MELAS. This patient had three episodes of status
and clusters of partial seizures, paresis was found in
two episodes, and MRI showed focal abnormalities with
subsequent brain atrophy in the involved hemisphere.
These findings were partly similar to those of the HHE

syndrome [5]. However, the repetition of epileptic epi-
sodes is not observed in HHE syndrome. Although the
IL-6 levels in the CSF are increased in epileptic status,
the abnormalities of markers of DNA oxidative stress
and axonal damage at the first episode (Table 1) indi-
cated the possibility of encephalopathy [6]. Anticonvul-
sants, such as gabapentin and lamotrigine, seemed to be
effective, although the improvement may reflect the nat-
ural course of disease. In addition, the corpus callosoto-
my at the age of 2 years is likely to lead to the repetition
of hemiconvulsions.

In addition to Rasmussen encephalitis [1] and anti-
NMDA receptor antibody encephalitis [3], focal enceph-
alitis has been reported in Japan, and convulsions, psychi-
atric disorders, and/or involuntary movements persist for
months in this disease. MRI, single photon emission com-
puted tomography, or positron emission tomography
(PET) occasionally revealed focal lesions in the CNS. A
high dose of methylprednisolone and/or immunoglobulin
ameliorated the symptoms in patients, and the involve-
ment of autoimmune mechanisms was speculated. How-
ever, established antineuronal autoantibodies have not
been detected in these cases. Immunohistochemistry using
patient sera and brain sections verified the selective

Fig. 2. Immunohistochemical findings The pyramidal neurons (arrows) showed strong immunoreactivity, which was discriminated from the weak
immunoreactivity in the neuropil, in the middle temporal cortex in the control using serum obtained at the second episode (A). This reactivity was not
seen with serum obtained after convalescence (B).
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binding of autoantibodies with the neurons in the
hippocampus and striatum in patients with autoimmune
limbic encephalitis [7] and autoimmune dystonia [8],
respectively. We attempted such immunohistochemistry
in a 1-year-old girl, who developed aphasia and dystonia.
Neuronal immunoreactivity was detected in the cerebral
cortex and basal ganglia, and these areas demonstrated
abnormalities in fluorodeoxyglucose-PET study [9]. In
this case, immunohistochemistry using serum obtained
from the second episode but not from that obtained
during convalescence revealed the binding of serum
immunoglobulin with the neurons in the sections. The
brain regions showing neuronal immunoreactivity were
in accordance with the symptoms and MRI findings. It
should be noted that focal encephalopathy that is charac-
terized by convulsions, psychiatric disorders, and/or
involuntary movements and that persists for months
may occur in children, and immunohistochemistry of sera
may be useful for clarifying the pathogenesis in such
patients. The Purkinje cells in the cerebellar cortex express
glutamate receptor 82, and an autoantibody against this
receptor is involved in cerebellitis [10]. Since this case
showed neither cerebellar signs nor MRI changes in the
cerebellum, the reason for the positive test results of the
glutamate receptor 82 antibody is not clear. On the basis
of the immunohistochemical data and changes in the CSF
markers, we speculate the possible involvement of an
autoimmune process that was triggered by varicella infec-
tion in this case. However, the symptoms vanished in the
absence of immunomodulatory treatment. Even in Ras-
mussen encephalitis, the mere presence of an autoanti-
body cannot verify the involvement of autoimmune
process [1]. The exact pathomechanism in this case still
remains to be investigated.
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1. Introduction

Multiple sclerosis (MS) is an autoimmune demyelinating dis-
ease of the central nervous system. Although it often coexists with
other autoimmune diseases, its association with anti-N-methyl p-
aspartate receptor (NMDAR) antibody-positive encephalitis, which
is characterized by fulminant prominent neuropsychiatric manifes-
tations, seizures, dyskinesias and autonomic instability [1], is rare.
In this study, we describe the case of a Japanese female MS patient
who developed with anti-NMDA type glutamate receptor (GluR)
antibody-positive limbic encephalitis. The simultaneous manifes-
tation of both diseases has never been reported to the best of our
knowledge.

2. Casereport

A 33-year-old Japanese woman developed left optic neuri-
tis (ON) at the age of 30. She experienced some demyelinating
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inflammatory episodes, including the development of 2 left optic
nerve lesions, 3 different spinal cord lesions and 1 brainstem
lesion between the ages of 31 and 33 years. Intravenous high-dose
methylprednisolone pulse (IVMP) therapy was effective for treating
the acute inflammatory episodes. The patient's relapses, in addition
to the observation of chrucal lesmns on magnetic resonance images

Pl R McDonald's

At age 33, the patient developed fatigue and fever. Three weeks
after manifestation of prodromal symptoms, she developed epilep-
tic seizures and lost consciousness following psychobehavioral .
symptoms; she was then admitted to our hospital for further inves-
tigation. Upon admission, she was conscious and responsive, but
presented with mild cognitive deficits (verbal and performance
1Q of 88 and 78, respectively, as determined by the Wechsler
Adult Intelligence Scale-R), manic, persecution complex and over-
interfering to others. Neurological examination revealed loss of
visual acuity, left abductor muscle weakness, mild left hemipare-
sis and left hypoesthesia below the C4 and T7 dermatomal areas.
Cerebrospinal fluid (CSF) parameters on admission were as follows:
cell count, 3 cellsfmm?; protein level, 35 mg/dl; immunoglobulin
G index, 0.700; positive for oligoclonal bands and no evidence of
any active viral infections. Laboratory findings were unremarkable
and negative for antinuclear, anti-SS-A/B, anti-thyroid peroxidase
or anti-aquaporin-4 antibodies. Brain MRI demonstrated hyperin-
tensity of the bilateral medial temporal lobes, some periventricular
ovoids on FLAIR images and multifocal white matter lesions with
gadolinium enhancement (Fig. 1). Spinal cord MRI revealed a
solitary C2 lesion. Epileptic discharges were not noted on some

txmes of electroencephalograms She was diagnosed with Tim=

icerbation and was treated

w1th IVMP (1 g/day for 3days) followed by oral prednisolone

(30 mg/day). The aetiology of the patient’s psychobehavioral symp-

d furth amined, and it was determined
2 subunit were in her CSF, but not
the serum. Systemlc computed tomography/MRI/ultrasonography
did not detect any tumours. Although she presented with epileptic
seizures and required ventilatory support 2 months after admis-
sion, her symptoms were ceased not immediately but slowly. She
was discharged without neurological deficits, psychobehavioral
symptoms or epileptic seizures 6 months later.
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