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ERBREEICBNT, AW THEFAAF
v a2y A (desmethylclobazam, EAF DCLB)
WA F VAL &L DCLB (&2 CYP2CI9C & )
KEELE ZIAREEIEE NS, DCLB O MLH i E
[ CYPZClQ@iﬁE%’X?’ﬂK IWREEZITHT
ERHSNTWAA™, CYP2CI9MEREGARD
D e AR b AL AT

STP #f A2 & % DCLB i#E % g & CYP2CL9
DBIZEFLEEOMBMEIZDOWT 4 FEFNIZ BT D HE
T o2 DOTHET 50

% &

CLB ARFI®Z STP %Mk 5 L 7z SMEL 8%
ZBWT, CYP2CI9D{EMH DB v EE! homozy-
gous extensive metabolizer (hmEM). &M 25
TdHh 5B~ 7 u il heterozygous extensive metabo-
lizer (htEM). AR L Twv 5 8 poor me-
tabolizer (PM) (232 W T, STP A B X U JEE
FIZB1T 5 DCLB O M iRER S 2L (level-
to—dose-ratio. LAF LDR) ##&E L 7o STP #fH
B & OFEGEF I Z 3BT DCLB o i v i BE il 58
B kb T/ fElid, hmEM(CYP2C19%1/
*1: 25EH) ., htEM(CYP2C19*1/*2 : 1 #EfI) . PM
- (CYP2C19%2/*2 : 1 IEBN TH H . FNZNDIER|
ICBWTHE #1T> 7o LDRIZCLB D5 ED
LEME L, MR, EFIREIET 5 HH
#%EL T, STP. CLBOKRSEZZEELTHH
1A AUERBLABICHNE L EXHRA LK,
RIS RS 1k — % Tid %2 A o 7228 DCLB (& 33 1
ARV EDHRMFMOENI L ZMFIRED
BT EAERVWEEZONS,

B, STP & SMEI DR EO-OMHEERD
AF % #%C compassionate use & L CTHEHE - Kk
DREBOD LR Lz 1AM EOHTA®A
EEAMALTWLEIBIZIHELE LT50mg/kg
(K 20 kg Bl E D& 12 1000 mg) % &M 5
L. 4:BEOBEEY (EHMO 4 EMOIRE L
) onb, LEIZE LU THES 100 mg/kg (KE
0kg B EOBAIE4000mg) T THEL 7,
CYP2CI9D#{ETF MM E . RAGHEERED

AERET, HPRBEzHL-LETH 7. W
b B A S50 E ORIRIFFE RIS e o 72

#w B
OcYP2C19&EFE : hmEM (CYP2C19*1/*1)
(Fig. 1)
EB 1

5. BIE. 6 A BiC—RlZwv LIBEIOMA - %
BEEARECHE. BEMTRE LA 1EE D 3
Fru=—FEb HH, FEEEYICHEICEE,
STPIZE W EFEIRA L, FHHRLRLRLE ko
720 5 ERFD DQ X 57,

STP£#% 51 » CLB# 5 & 20 mg/day {2 B
¥ % DCLB @ LDR 4 558 (ng/ml)/(mg/kg) T
o7, STP #5& 1,000 mg/day. CLB #%5-& 5
mg/day {2 $ 1 5 LDR % 6,203 (ng/ml)/(mg/
kg) TH Y. STP IEPHRFIZE~XLDR i 11 51
HhnL 7. STP BtatE. KFASIT. SEIMTHBEIL
720 CLB OBEZITV. T HIZHE L,

EEH 2

3k, W5 A ALY —R v LRl -
SR RCEEED HiE. ABMCTRELZ. ERIC
AT lbdHol. HBEEWIZHRIZEE, STP
W BERFERRV UEEIEMHE L. 3D
WENALNI, F M) T AF v 30 SCNIAKZ
E&HD, DQ X 70,

STP ##58? CLB# 5 & 2mg/day 2B T
% DCLB @ LDR i3 2423 (ng/ml)/(mg/kg) T
ot STP# 58 750 mg/day. CLB&KE & 2
mg/day {2 Bt 5 LDR 2 4,356 (ng/ml)/(mg/
kg) TH Y., STP AR~ LDR iE 1.8 fFic
WL 7o STP AR ERDIR, IRRAMSHIAL /-
PEAERET S LR AUAICSE L,

OcCYP2C19E {5 F B! : htEM (CYP2C19*1/*2)
(Fig. 2)

HER 3 - :

3 BR2HAEY, —AIER LMD
. ME M ARIEISEELTRELZ.6 7 A &
DIFr7u=—5{E 2L EOMED M 58
I HATH o 2 STP I L ) BIELSET
WAL, RIE - ITEILPEE L TWwbH, SCNIAICE
BHH, DQIX 37

STP #5085 ? CLB # 5 & 3mg/day {2 BT
% DCLB @ LDR % 861 (ng/ml)/(mg/kg) TH -
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Casel
8/15 10/28
\
875 1000
STP dose N P
(mg/day) s 5
8/20 8196 8/29
2 12/8
20 VvV 101
16 125 \1/ \g
CLB dose R
(mg/day) e
8/12 8/23 12/7
CLB concentration 349 546 144
(ng/mb)
DCLB concentration 656 3411 1867
(ng/ml)
DCLB LDR
(ng/mD/(melkg) 558 3352 6203
Body weight (kg) 17.2 17.2 16.6

Concomitant drugs  Valproic acid

Valproic acid

Valproic acid

Case 2
2/16 3117
\L v
750
STP dose 500
(mgiday) B Q
CLB dose 9
(mg/day) e 00— T———
127 3/16
CLB concentration 95 48
(ng/ml)
DCLB concentration 441 758
(ng/ml)
DCLB LDR
(ng/mD/i(mg/kg) 2423 4356
Body weight (kg) 11 11.5

Valproic acid

Concomitant drugs Pranlukast

Valproic acid
Pranlukast

Fig. 1 LDR of DCLB and other profiles iﬁ the two CYP2C19 hmEM patients
LDR, level - dose - ration = (ng/ml)/(mg/kg); DCLB, desmethylclobazam; STP, sti-
ripentol; CLB, clobazam; hmEM, homo extensive metabolizer; htEM, hetero exten-

sive metabolizer; PM, poor metabolizer

720 STP #5-8750 mg/day. CLB 5% 3mg/
day 12813 % LDR £ 4170 (ng/ml)/(mg/kg) T
H» 0. STP JEPF AR~ LDR 13 48 f5ic#mL
770 STP B4 A5 750 mg/day $ CHET A M
CEIERIE AR S N D o 1o

Ocyr2c19i& {5 .F B : pm (CYP2C19*2/*2)
(Fig. 3) ’

ER 4

4R, TH AL D REMARIENFTIE, 9

HRLY IA O —RED HB. IRERMMARREE
BB I 7 o —RBIETHBEMTRIE L
HEEYICHEATH Y. STP80 mg/kg F THEA
L7=A%, BEMEARERETRILEZDDOD, 3
F 7 um—FBEOEMMPA LN/ Ik LT,
IQ X 540

STP # 5- & 700 mg/day & B i} A DCLB ®
LDR 129114 (ng/ml)/(mg/kg) TH o7z STP
5 ik % 0 CLBH 5 & 6mg/day l B 5
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11/10

STP dose 500
(mg/day) A5
CLB dose 3
(mg/day) —
11/7
CLB concentration 52
(ng/ml)
DCLB concentration 199
(ng/mD)
DCLB LDR 861
(ng/mD/(mg/kg)
Body weight (kg) 13

Concomitant drugs

Valproic acid

Case 3
1117 12/19
v
750 1000

855

4170

14.6

Valproic acid

Fig. 2 LDR of DCLB and other profiles in the CYP2C19 htEM patient
LDR, level—dose - ration = (ng/ml)/{mg/kg); DCLB, desmethylclobazam; STP; sti-
ripentol; CLB, clobazam; hmEM, homo extensive metabolizer; htEM, hetero exten-

sive metabolizer; PM, poor metabolizer

LDR % 14973 (ng/ml)/(mg/kg) T& b . STP
BF FA BRI FEBE F B L2 B~ T LDR 25 0.6 512 3%
U T2 STP EARTO DCLB BB EATHNT
"BH¥, STP#HEHL STPHREHIERBIZBVWT
LDR DRI % 4T > 720 STP Bl#&H & 87 A M
BIVER O WBLA R 2 o 720
FREAEFMNDOVWTNG AST. ALT & K OJTEE
FZREFT, BRI EEE525X 5%,
BRERFEEIFEEL 2D o7

z =

hmEM & htEM Tid, STP #ffIic & b, DCLB
D LDRAKE R L. ZOBEE STP I X
% CYP2CLOMMEER £ X b, ZhE TOH
e L7 KAHS PM © LDR A LT
0, STP DHEMREAONE D12,

CLB OAR#HZ Ik, BA F M LIC & 2 8 (FE
fCHHRRE) LKBRLIC X 2D 2 ONHEET S

(Fig.4)o Bt * F )V 4k o 1% 8t B 3 12 CYP3A4,
CYP2CI9T., CYPIAANEERMEBERTH D, —
75 REALDOHEEE X CYP2C19. CYP2CIST,
CYP2CIONEENMBERETH L. TRZ2HBET
5PMIZBVWTIE CYP2CI9AARELE T
57:%.STP 2 & %5 DCLB OALH#HE R & 72
WEEZONS,STPIZ& A CYP3A4DHEIZ &
) CLB ®ORi A F VALHHE &1 DCLB OERH
WA L. CYP2CI8IZ & & K E(LAR R > & & 4388
LTRSS ZEZO N, TOZENRPMIZBNT
DCLB® LDRBADPRI - ER®D 1 DL LT
SN, SHBOEFZEC L TRETALE
Bhb,

EG 1. -2, 3BV TRIEORIBROND
WKL, Ef4EIF /oo —RBEOEIMCL S
BEHRIEICE> TS, EF412B8WTDCLB
O LDRETAIF 7 o —FEDHMORE &
Tol-WiE EZONS, £/, DCLB® LDR
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Case 4
9/6 11/8 2/6
A/ 800 L
\
STP dose o 5 e 250 0
(mg/day) s
CLB dose 10 _‘ - 6
(mg/day) 2% b TN A
) 17 4f2
CLB concentration 384 190
(ng/m}
DCLB concentration 6508 5615
(ng/ml)
DCLB LDR
(ng/mD/mglke) o114 14973
Body weight (kg) 13 14.6

Valproic acid
Topiramate

Concomitant drugs Valproic acid

Fig. 3 LDR of DCLB and other profiles in the CYP2C19 PM patient
LDR, level - dose - ration = (ng/m/)/(mg/kg); DCLB, desmethylclobazam; STP, sti-
ripentol; CLB, clobazam; hmEM, homo extensive metabolizer; htEM, hetero exten-
sive metabolizer; PM, poor metabolizer

cH,

o
O

CLB

Demethylatio

Major Enzyme : CYP3A4

Hydroxylation

4-HYDROXYCLOBAZAM

Demethylation

5 0
o : :N:§°
" DCLB

Hydroxylation
Major Enzyme : CYP2C18

fo @
O

HO

4'-HYDROXY-N-DESMETHYCLOBAZAM

Fig. 4 Enzyme pathways in the metabolism of CLB
CLB, clobazam; DCLB, desmethylclobazam; CYP, cytochrome P450

AL EERE CHMLAER 1BV T, STP
BlIG#H D & RIMFIT, SHHMBL L. CLB ORE
NUELR>TWw5D, CLBIRAK® STPEMIZ
BWT, PM D& DCLB IREDOETIZ L 5%
TRIERDOEALOT e % hmEM & htEM O%i&

1. DCLBLE FRICX 2RIEHREBR O %
ZRIZWNLLENDLLEEZ LN, '
CYP2C19i3 DCLB oz i TADAZEE LT
TJx bV, T/ NNEF—, VTENAL
BEDRBICEb-TBYO Fh A XA TTY—
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Vo SYVTII— MR EDTO L VRYTHE
WRALITFTIV, BN FTY R EDH S D
ORBCHBEDL o TWAB I EFALNI R o T
29 HAAIZBIF S CYP2CIOPM @ & &3 4
20% &BEATE (" STP 512 & B HE MM A
BRICRIZTHE % FilT 5 LT, CYP2C19N &
EFERANEIERLEZONS,
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HE) L frbhrs,

X &
1) Chiron C. Stiripentol. Neurotherapeutics 2007; 4: 123~
125.
2) Giraud C, Treluyer JM, Rey E, Chiron C, Vincent J,

Summary

K-

3)

4)

5)

6)

7

2009 £ 6 H

Pons G, et al. In vitro and in vivo inhibitory effect of
stiripentol on clobazam metabolism. Drug Metab Dis-
pos 2006; 34: 608-611.

Trojnar MK, Wojtal K, Trojnar MP, Czuczwar SJ.
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Stiripentol Changes Serum Concentration of Desmethylclobazam
—Four Cases with CYP2C19 Polymorphism—

Yoshinori Noguchi”, Nobuyuki Mishima", Yukitoshi Takahashi”, Yushi Inoue"
YClinical Research Department, National Epilepsy Center,
Shizuoka Institute of Epilepsy and Neurological Disorders

Stiripentol (STP; unapproved in Japan), a drug for severe myoclonic epilepsy in in-
fancy (SMEI), is a strong inhibitor of cytochrome P450 (CYP) 2C19. We compared the
level-to—dose-ratio (LDR) of desmethylclobazam (DCLB) derived from clobazam concomi-
tantly used with STP to that without STP in two cases of homozygous extensive metabo-
lizer (hmEM), one case of heterozygous EM (htEM) and one case of poor metabolizer (PM).
In two hmEM cases, the LDR was 11 times and 1.7 times higher when combined with STP
than without, respectively. In a htEM case, the LDR was 4.8 times higher with STP. In a
PM case, the LDR with STP decreased to 60% compared with that without STP; the in-
hibitory effect was not observed. Because CYP2C19 is involved in the metabolism of sev-
eral drugs including antiepileptic drugs and also because the ratio of PM in Japanese is as
high as 20%, it is recommended to determine CYP2C19 polymorphism beforehand in or-

der to predict possible interacﬁions when using STP.

J. Jpn. Epil. Soc. 2009; 27: 3944

(received: March 9, 2009, 1st revised: April 22, 2009, 2nd re-
vised: May 7, 2009, accepted: May 7, 2009)
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Hi NMDA 2B A EPikE
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Fl Fer
UM LR

R sE Rirrare
L FT
AARH T

2

NMDA
(&) ﬁ&%y)bkxl& Lf*ﬁ HTZ) %)0) k.,

5. WEIE (GluRel (NRD) + GluRe2 (NR2B) |

Bk e2 Ptk

i H A
& 9 o

| ~=3

=]
SRR W PRI, oY Ty Mpbkd NMDA 3 AR
et 7oy PEREE LTRIBTLHO8
AW RS HEK #i % 40k

L3 BYAY, BEIIE GluRe2 GBS TRPUS L T HHMR L2 H 5. HRAGITE
R 4E S IR MODR RN O 2/3 1, GluRe2 O NAR & 3Gk 232 H LT b

Frvy I vBZESE (GuR) &, WiEE
EMETHLINY I VBOSERT, 14
vFx FNVELEREEBEET Y. 4K
vF v AVEL GuR &, FEHZEMIZ NMDA
(N-methyl-D-aspartate) % &3k NMDA #!
(AMPA #, #4 = VEEl= KA &) IZ0H
Xha, A3y F v RVE GuR 1213 18 &
oY Ty MDY, TTFEREIHFE
T2 (R1). ¥ RAOBRETFERIT»LLOM
&2ty NOBIZTFEBI»LOWMENDY,

* ESEREE BRTAPA - EERE S S —

U RRBTER R

2 GRKAEESER NRANEREE

%—7— K ! NMDA #%fF, GluRe2 (NR2B),
GluRgl (NR1), @R,
SRHLAFTENE
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vk, ¥YRX, 5y bOBERTFENIZIM
F#EA5H 5. GluR OB IXSBKIC
b2, ESICHREHREREEDREIZD
GluR RS LT3,

NMDA SBEOEE

NMDA Z#&iE, HEHE %5 GluRgl
(NR1) &, GluRel~4 (NR2A~2D) % 5\
X GluRyl~2 (NR3A~3B) &woi=#7a
=y FAAOEE L4 BIE (BEK) HE
2 (A1A), A1 FvFxre LTHE
BLTWwaY, ey Ty bOKES
y—rhbrEENTWE (K1B). 4
oW Ty ME, M B NEKE» S
4O OEE BRI 28T, MBERIC CEE
PEETHILBEHEZ L oTWwd (H1C).
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Rl AFFrxNBITLEICBERE (GUR) DSHM L NMDA B GluR DOHRE
¥I77 - wi”‘;i — e | e | TR agan | snsme
AMPA B!
GluRa al~ad | GluR1~
GluR4
PR e 3
GluRg p1~ B33} GluR5s~
GluR7
GluRy yi, y2 | KA1, KA2
NMDA #
GluRe et NMDAR2A | O O U¥ Atk
e2 NMDAR28B O QO Hil R
€3 NMDAR2C NIRRT AR
ed NMDAR2D O B, B
GluR¢ £ NMDAR1 U A
GluRy 1 NMDARS3A
x2 NMDAR3B
GluR$ 81 31 WEAEMMR
82 82 BT I
ot i)
*'LTP, ** Morris water maze, *°brainstem trigeminal complex, ** open field test

BEE &R0 [SAOME! 21

NIMDA 28

B
3::;:4

SR T S EOS

NMDA ZB#FN4o00% 7T 2=y b®
LRHEMUEERETIEARBEO D
NMDA ZBHEIIHNTHHMEL VIHE
YT ORLZ2EZHOVBFETITNG. HT
BRBICEVWAHEIOHMET L E, 28
oy Tazy 5% % NMDA SEEE
AREPEE LTHRIBT 250K (A), NMDA
ZEAEEREERTIEL O T2y b
PHEE LTHRIT 20 (B) WRHlEh

A (H2). Aix Dalmau 5® NMDA &
HBEEARERBRTHHET?, BATER [

NMDA Z&EETE] LI TE LM, &'
& Tid% { NMDA ZF K722y b %
kT sPu4k (B) b NMDA %Hfki ik
THHMATHY, GluRe2 (NR2B) iﬁy v
N7 BEPEE T 5P GluRe2 Pidk b JLED
It NMDA ZAEMFMMAETHELRET, A-B
BT [NEFDOH NMDA ZHMAHE] L
0%, Dalmau OHEEH NMDA ZHFEE
ik GREOH NMDA ZHM4KHAk) 1P

A EIZT 5.
1 NMDA 255

B E

2007 4, BRELAME T M FEEEDE
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1 NMDA & GluR D&

BMEE 648 7%

A YTazy POEBIEEF+RIAEE

NR1
€3]

Hetero—tetramer
complex

C Y7oz, bOBE
N

A : NMDA ® GluR (NMDAR, NR) i3, #E% 7=y T 5 GluRgl (NR1) &, GluRel~4 (NR2A~2D)
%5 \3 2 GluRyl~2 (NR3A~B) & Vo R WEF 722y M4 ORF Lz 4 BAEEL Lo T 5.

B4 BRI, WEY TSy PEWEF TSy POHBADORENRY VB ELENTRS.

C : NMDA Z&E0OF 7=y MEEE, MISHCH 2 NEKED S 4 DOBEBRHAZET, MRNMIZCE

WAFETHHBEEEL Lo TS,
BSEE 1 BRO [SAOE] 21

B¢ (nonherpetic acute limbic encepha-
litis with ovarian teratoma : NHALE-OT)
FEGI 12 Bl - BEEPIC, HEK Mlgils
x4/ [NRI+NR2B (NR2A)] @& NMDA
SHREBEEEE ST 555, NR1 50
X NR2B (NR2A) B4F &R L%w
VAP T 5 2 L 2%E S, antibodies
to NR2B- and NR2A-containing hetero-
mers of the NMDAR &EiR& /. T
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NMDA &84 4PiFIX, autoimmune
NMDAR-related encephalitis @K & S,
53T [HL NMDA Z&EMFHME] LHINhT
%7-. HiL NMDA ZAEMEARIUERETUR
XL Tid, [GluRZl (NRI) +GluRel (NR2A)]
¢, [GluR¢l (NR1) +GluRe2 (NR2B)] %%
B/ HEK filasssiEshcwnsd (H2
D@, @).

Dalmau X, TOHFEICL > THREEINS



(2009, 7)

% % HUNMDASEFERE

29(1523)

2 NMDA # GIuR (Cxt 9 2 AN 248 & £ DHURERRIRA

B) NMDA ZBH]OZY Jaz v MIMT S5
SR TIy FERE S T AR
3 1 GluRe2(NR2B)} fit &
v Tamy MOBRAS CEREE T 5
@ H GIURZ 1{NR1) -NT $i 4k
& 3 GluRE 1{NR1)—CT #itk
% ¥ GluRe2({NR28B) -NT2 $iitk
T GluRe2(NR2B) ~M3~4 Hitk
& # GluRe2(NR2B) ~CT1 #ifk

A) NMDA SEHRESKICH T 2 GRFEOH NMDA SR EHHF)
D IGIURETINR1) +GluRe 1INR2A) ] £ B & T 3tk /
2 {GIURZ 1(NRY)+GIuR 2(NR2B) ] 2 HiE & T 5 #ifk

®

@ {o

® \ | A

I »sws%gz( ) g

HoBAARRY Jauaoney
GuRz1 ! GluRe2
(NRT) (NR2B)

BAEME SN TS NMDA # GluR (NMDAR, NR) H$ 58ufks, ZoPEEMBMNERT. 2HEEOY
Tazy FAMBRERERSCTEROMBMRBET LR CHAMEELES Y THEL 758 NMDA %
BHEEEIE o NMDA ZHENM) (A) &, EV 7oy V3 FEREHRCHRELTAH4 (B)

BhHo, BERELIZ, ¥ 72y FEERREETLHARE, V7229 P O—EHOBEBORTF FEHE
ELTHWEHARDH S, @ @ [GluRel (NR1) +GluRe2 (NR2B)] # 5B s¥7: HEK Mgz E L 75544
i%, GluR¢l and/or GluRe2 Offas B2 HE L T4 TH L. @ O GluRe2 Hifkix, GluRe2 £EHFF
HWOEZhr2HEETHHMETSH L. ® DI GluRe2-NT2 ki3, GluRe2 - FOMMBIINKEL2EL TS

HETH 5.

PR E GluRZl #%° GluRel % 7213 GluRe2
OBMSF L 3R, EahofMias L
2 R L T\ A 585 % Dbispecific anti-
body D& 9 PifhkEFEZ Tk ) THAS
75, GluRel F7-1% GluRe2 @ ¥4I HEK
MBECERTERVOTY, BMSF5
¥ HEK fifa CBRETH-Th, 2045 T%
I b—FELBVEREZ RV, B2,
GluR¢1 28I X ¥7: HEK #if2, GluRe2 %
M S/ HEK #Mila & i3S L&z wvas,
[GluRZ1+GluRe2] % HH 347 HEK #iia
ERINT Aok ThH i, GluREl 72
=y FH BV GluRe2 #7122 v MOl
YeEBE, 23 FOWAOY Ty O
MIBAVERR, o200 71y PO
GHRMEEEEIE b —TE LT AT RERD D

5 (H3)% XoTH4iE, ¥l NMDA Z%#
BE ST BEE B OIS LFHEE % 3
#3 5 bispecific antibody @ X 9 % 4%k %
PR TII R, BT A% 72=y boMiR
NERAELE ;T L T550THDLIEE
LTwa, 20k lrs, BEEKRTH
9 550 NMDA ZHEEEERADL, 7
2=y MIETH A WMEEEIRIE I NG,
ARz IERA ) —= v 71, 2
HHEOYy 71z y FofilgsEEE Y b—
T v AT RRICHRBTE 2R A, Ml
MBI T AP DO AR TE DR EA D
L, ¥ b-TRELLOY Ty b
OPRD SN WREEETH.
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@3 # NMDA REGHESFRGBORIRDIER

BOIES: - 64% - 7%

] = I b TOFEEM

BEARIR & O {__ - o
FIGH
4 } 4
miaRERE
SR
s ‘ ™,
IRtk T NR

ZLNVEER |\ 1

"+ NR2B andior NR1 @
mEE s sEE

* NR B8 tnMizsiEs
(bispecific ab?)

HEK203 M8l T T 1
~NEATD NR1 NR2A  NR2B NR1+NR2B
FSAIE T

NR  NMDA receptor

Dalmau 5®F#IC & » T HEK il 1cBHEFHA L, NMDA 2E#0EY71=y PRI LI5HE,

GluR¢1 (NR1), GluRel~4 (NR2A~2D) % EQ¥MH 7 2=y bOBEFZHAL T, MREREICIER
CEAFHBRTHBEINTLE ). GluRel & GluRel~4 DBEFEXAKICEATE LY 722y MFRE
L, NMDA SAAEAKE LCHRERICRET 5. LR 225, B3 LRIORY &)1 GluRll 2%

B %47: HEK #f8, GluRe2 (NR2B) %%¥ -7z HEK Mg & ZREMIa(taE TS L vy,

[GluR¢1+

GluRe2] #SE a7 HEK 818 & ST 23 Th i, GuRil V7 2=y F& bV GluRe2 7 2=y
F OSSN, $RZOTHOY TSy FOMEASIRE, 413 [GluRi1~GluRe2] OBAHRNE

FIVP—TLLTWAHHEELDH 5.

BONMDA 8FET 712y MAK

NMDA Z&HKoOY 71y bR LT
LHFICIZ, NMDA Z2FKoy 7=y b
OERy VI ERTRLTAHME (H20
®) &, NMDA ZFHO¥71=v FDO—
HoOEBERE LT 5065V H5 (H20D
®~®).

NMDA ZH&kOV Ty bOERSY ¥
N ERRE LT HH4ETH 5P GluRe2 #i
fRizFk 4 DSBS L2 H T, NIH3T3 ke
CHEETFHARZICTHAIE GluRe2 ©
SRV UNRVERRRE L TIToTwa (E
4)™, HE % &t NIH3T3 filRFEd 5 —
MR T2 YLT I FEKKE PAGE) L,
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IZEESD P D RENED B,
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BAEVEE T AHMAR, BAZEERTFF
BT ELISA ETHIELTWA™, 20
FHiEix, EEILofifElh, FERLT
X, MEITH 24 BRL222 5 2VEP»E
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GluRe2(NR2B) Antibodies to whole moleculs : by immunobiot
Antigen : Whole molecule produced by reverse tetracycline system
lllll .'Q.OQ'OOQO.QI.D'O..".0.00".0."'..00‘.0..."0'0.0
\ M-tarmingl M1 M2 M3 M4 Coterminal
{ HH =]
L i
NT2 M3~4 CT1
Produced by Produced by  Produced by
peptide peptide peptide
synthesis synthesis synthesis
[ EEEXE 2R ] EXXI RSN R RSN R EER RS AR KD S
Antibodies to N~terminal domain : Antibodies to M3~4 domain &
by ELISA C—terminal domain @ by ELISA

GluRe2 (NR2B) #FLEX#MEELTA A/ 70y FTHRIEL TV AT GluRe2 Hiffid, w5574 GluRe2
STEBETY b =TT AREVHEERETE 22 ) y b2 5. 20RO, B GluRe2-NTZ Hifs (NE
WA IV b—T LT HHME), HGluRe2-M3~4 itk (M3~M4 % LY b—T LT 2HK), ¥t GluRe2-CT1

itk (CEMAZE b =7 THHME) TXNTHRIETES.

BREE %R0 [4F0OWEl 2R

4%, 19 Hlo NHALE-OT o2k
WizoWwT, NMDA ZHMAKICHRT 2H4E
#HE L7, B GluRe2 Hifk (M2 0 ®)
1 400% DIEFITHM, U GluRe2-NT2 Hi
K (20 ®) & 692% DEFTHME,
NMDA SZHEGHEAEFINGE (K20 @) &
909% DEFTHEMTH -7 (Dalmau HIZ
X BlE) "M, L724%->C, NHALE-OT JE
Bl &b 2/3 13 GluRe2 O N Kz 78
HTHPEEAELTEBY, il NMDA &K
BEHHHERDS B GluRe2 ODNKH % L ¥
F—=7ELTwa NSNS, Hii NMDA
SREESERREOBERIH 0% L&

WY, GluRe2 DM EBOALZ LT,
GluR¢1 DMBIAEEICR T 2 HEBMIT
xz7-o0b Ly (M2). NHALE-OT
TiX, GluRe2 OA% 5T GluR¢l D#fifast
Sk TV =TT HPELR Y, BEEOR
NMDA ZAAIUADFIET 5 YD 5.
2008 4E @ 9 th International Congress of
Neuroimmunology (Fort Worth) T® Dal-
mau ZEOFFETIE, NHALE-OT DIiEH]
12HBWC GluRgl ofifastEE (NKik) 2
LY b7 T HMAROEERSMESN,
NMDA ZAKBEARIIH T HMHL V) &
b, GuR¢l 7 2= v MIHT HHENE
BCHHEVIHIRFIICY 7 P LTETWS.
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Risk Factors for Hyperammonemia due to Valproic Acid
in Patients with Epilepsy : A Case-control Study’
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Hyperammonemia is an adverse effect of valproic acid, though it is rarely associated with fatal encephalopathy or distur-
bance of consciousness. The purpose of this study was to investigate the clinical risk factors for hyperammonemia in pa-
tients with epilépsy undergoing valproic acid therapy.

To do this, we conducted a survey retrospectively from January 2006 to June 2008, We also performed a case-control
study in which blood ammonia levels and other data were measured in inpatients and outpatients, defining hyperammone-
mia as a blood ammonia level exceeding 200/:g/dL. There were 90 cases and 450 controls.

Multiple logistic regression analysis was also performed to investigate the risk factors for hyperammonemia, using the
cases as a criterion variable. The explanatory variables were factors that showed significance (P<C0.05) in univariate analy-
sis.

According to multiple regression analysis, risk factors for hyperammonemia were phenytoin coadministration (odds ratio
(OR), 5.89 ; 95% confidence interval (CI), 3.41 to 10.2 ; p<<0.001), phenobarbital coadministration (OR, 2.30 ; 95% CI,
1.28 to 4.11 ; p=0.005), and dose of valproic acid (per mg/kg/day, OR, 1.05;95% CIL 1.02 to 1.07 ; p<<0.001). How-
ever, slow-release valproic acid formulations reduced the risk of hyperammonemia (OR, 0.51 ; 95% CI, 0.30 to 0.85 | p=
0.010).

In conclusion, identification of.risk factors for hyperammonemia due to valproic acid in epileptic patients can help mini-
mize adverse effects.

Key words hyperammonemia, valproic acid, logistic regression analysis, case-control study

HL) VPAIRBIERR 7T Y E=THEIE VI LHF
o MohTwad, £/, VPAIRMSOFE7 v £ = 7L
! DERETIZOWT O LIRMREH L vigfshTh Y,
2T aEELT, VPA LIETHIETAD ALY B FRELFBEERE)?, 722 4 Y(UT, PHT LI T),

m

ME LT, RMIEIERME - M{CIITEB L U 581E TNV EY = VUT, PBEMT)R EHLTANA
sy, flie DRERICE—EIREE LTHYORE OLAOF>Y, FEIKES, &) 73 =7 A
W ThHhs, —F, VPAOREHO—D2E LTET » BLURRUERHRE G EOSEFSF0HENH 5.

EDTMIENFMSNTEY, &L EEBLEREEST LALGAS, THSRESIGREGIE T /o BEE
YESTREZERITHASH N, TORHER® BE T VPATRATICBIT A8 7 v T THHER LD
BTy SEEETH S, R - & SEHE 5012 Ur Lizboiiwy, £/, oh

AL O—EIE, 5 14 H B REREIS£02008, FEOIZBWTHERLL.
* T 25K 886 ; 886, Ulushiyama, Aoi-ku, Shizuoka-shi, Shizuoka, 420-8688 Japan
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4TI VPATEG &S L OV g L T 2 E = Tl
DI 2O TEE L DUIRPITDNTELA, s
F o QAL 50 PHCm T, MWD X DR
o TWwahY,

HAEOHL T AP AEDO BRI THEN LR
ko TWAs, 2006 EIH SRy F (BT, GBP &
W), 2007 FEIPETIT— MEUF, TPM EBET)E B
HITTADPAEIR L LBHL, TADAOREY G
LEDNOOH DL, HEIHREILL D & VPA £ TPM @
BT v E=THEELERSEEEL TR 12
VPA 3B OROEHBICER &S &0k ) £
HlBEOSREG®, ) ARY F i EE U &
ORI LAS T Yy ETMHEOHSG L L 3TV

AW ko TVPAWLAST V&= TS G T
rF%iLT ;t+ REREEEEL, BRFon#EEEOC
WEHIPLETH S,

‘TbﬂbhimMﬁlﬁW%MTA#'-Mﬁ%
Fty ¥y —TVPARIRALTWE TADPAEETHR
L, B7 XEZTIEDFEMRETIZoW TR
HE LTI JIET 5,

;] &
I MRBE
2006 4E 1 A A5 2008 E 6 F F T 12|79 Wit B b
TANA - WREERE L > 5 — & ZH L7z VPA IR h o
TANABRG RS Lz, B, #LTHEIILN 2
/7747/Z$Euﬁb%ﬂtm%dﬂ&#bM%L
ORI IR T A MR B L U v
5’”‘0355[“ AR ET Lrﬂib‘ﬂ 07‘:. nB, KEEITILH

oo TIRE R R TADA - iR > 7 —
BRERTFICER Lo WFZeRT M s 2 P L, JEit B IkEE T 1572
LCfFor, Fh, BHEOTIAN /_f“fhi’ IonTh
o ;(5 <, "’%’flfﬁﬁ EEAFRIZOWVWTHIFET

2. ERTFYA > EEROHME

7 U ELTIEREDY A7 2 BmOLEREHD S
B2 WEIC DO WTIHRE T A RIS L Lz, R
W, T v 'S THEOWE A T AL VPA IR
NDTANABEE 2681 BlIZHEL, 7 ¥ =T AT 20008/
AL E%—TECLEDH 0 BEET v €= TILE L %€
BLAr— AL L 75— A LN LB RE SR
F B LT BT MR (E20 )Y v F
v say bo— s Bl M EA I L 22 (Fig.
1).

3. REFE
o BB OB, B, RE, VPA—H&ESE,
duREE . R, GEFEIT AP ASE, &S ORI ATAE
TN }LT IO L. Ab, BETA»A - HRRER
by — Ol s, S 2 R TR A
fToT\wvab.

4. FRETERAR

2oy b= VORI W TH DR
ProlbliE L7, AREROLBECHREEIE 74
Oy — OREMEREI I, R R £ 1
e 4 7 L, Kolmogorov-Smirnov #i7E T 7 — & O LM
ME#% 38745 L 72, Mann - Whitney @ U #i5 F 7213 1118

Measurement of ammonia
3,407 patients

Treatment with valproic acid
2,681 patients

Yes r

Blood ammonia level >
200 mg/d|

‘No

Case group
90 patients

meessssmm——)-| 25
Matching n

patients

Control group
450 patients

Fig. 1. Study design
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DI REF VIR oM 7o 2. TPM{F
ORI L TRBERO Y25 1 v 7 BT 4TV,
oAy XWEFEB LA b, 7rETHE VPA
HEE L UL LS o BIE (2 D v THEE Speaman O NE L
HERET B

ZEHEEBRITEET > =T MENELHIWERE L
mOVAT ¢ /7!"ffﬁ*ﬁﬂ\«‘, B REULFEERI IR,
HZZ ST TP AT 0.05 RO R -FE M L7, wigh

fEH7I2 SPSS 16.0 7 for Windows % IV, P<0.05 % 47 &
EME L.

m R
1. Mme7 EZT7EH 200 g/dL Bl E&ERL F-5ER]

AWM, b7 ' THEOBEL 2681 FHO
VPA R EE 2L n09s thithbhiz. 9b, 7 E
=T AT 2000g/dL BLE %R L 72 B 1L 90 Bl T 0
B AL 24202616 wg/dL, &l 13 557 4g/dL TS -
2. ThooBEDH B 56 I ERPLERTIRS &
Uil EOBERERTREL, 65 5 VPA OEX N
W= F Y DS EOMEDE S L,
2. BTEMIFCLBET EICBEYT 3EK
EFO#E

-2, arro— A EBICBOLTER, EHRED
BEERLERBEMOILIL Y Table 1 1R, 4Fi,

PR, Ay o3y, FEREE(AST, AL
AR orz, PNEEE T BERE CHIVEE
FELHELAZE A, 3RO EEL *f—zﬂnfﬁu
(1229%)2%f Lo bao—LEERHIT3%)E FEEIEFE
BHHENHEVL OO, FOEETE,I 7.
KICEESH2) VPATRESE, MhiRES L UHIEO
Wiz 2w Table 2 (2773, I ¥ b2 — LRI
r—AMEREESHY VPAa‘%ﬁma,, I FE O F Il
fJ*ﬂ)Jbﬁ IEL, BEENFEOONL. F—ABEa
—VBE T AL f""‘ﬁfuo LUHARBBEOS S
75‘w<, RSO S &Ko 7o, TREE L R
Rk A Al L ER L, IRAEFEOHEEMAL
7’_& %, ’7‘—7\%'?33 Bl6 7% H L, 3 bo—i
B 259 fl(57.6%) & H EEAFRS 5 1L /2(p<0.001).
Table3 3 HFHMTADPAFEDOLEEZRL TV S
4 — ZTEIT PHT BF BB E O S & 5757 Hl63.3%) L & =
ThDHDIZxL, T bo— L 105 #33%)&H
E:;E-/Jn,.,b%ﬂu‘ PB, 27 u/s¥ L4 (LI, CLB &M&9)
IOWTHRIBABEIHEO SN, MTA»AEDELH
ﬁrmw BET CETMAEOREY X 7 #ENsE 5
EEZoN/ BB, TPMEFAICE L THA v XX
395 [95% 12X M, 1.34-11.67; p=0.013] & HHE =
AR LA, RS- ATEeHl, T bu—
Teg e {, SERBMBROBHELRISHAALD T
Wi L7,

‘/)wfﬁﬁ'?’i

Table 1. Comparison of the clinical profile of the case and control groups

Case Control
N=90 N=450 value
Mean£SD or number MeanxSD or number P
of patients of patients
Ammonia level( i g/dl) 2421 £ 61.6 75.0 + 34.0
Sex Male / Famale 50/40 234 /216 0.537
Age 236 + 158 23.2 + 16.0 0.716
<3 v 11 32 0.102
<6 14 71 0.958
<15 32 148 0.624
Total protein (mg/dt) 71 £ 05 71 = 07 0.907
AST (IU/L) 274 + 176 253 = 159 0.256
ALT (IU/L) 244 % 18.0 215 £ 17.2 0.142
Hepatocellular injury* 8 32 0.557

%Serum aspartate aminotransferase (AST) > 50 U/L or alanine aminotransferase (ALT) > 50 U/L.

Nominal variables were compared by using the x 2test or Fisher”s exact test when some of the data sets were less than 5.
Quantitative variables were analyzed by using the Kolmogorov-Smirnov test to evaluate normality. Then student's t-test
was applied for normally distributed variables, while the Mann-Whitney U test was applied for other variables.
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Table 2. Comparison of VPA preparations and dosage between the case and control groups
Case group Control group
N=80 N=450
MeanSD or number  Mean+SD or number p value
of patients of patients
Valproic acid
Dose(mg/kg/day) 234 + 98 178 £+ 96 <0.001
Level( 1 g/ml) 735 + 244 63.3 + 28.6 <0.001
Formulations
Tablets 32 111 0.135
Slow-release tablets 27 201 0.009
Fine granules 11 41 0.143
Slow-release granuiés 6 58 0.129
Oral solution 14 39 0.019
Slow-release preparations 33 259 <0.001

Table 3. Comparison of coadministrated anti-epilepsy drugs between the case and control groups

Case Control
N=90 N=450
p value
Number of patients Number of patients
Coadministrated AEDs
Phenytoin 57 106 <0.001
Phenobarbital 29 69 <0.001
Carbamazepine 23 99 0.462
Zonisamide 12 76 0.404
Clobazam 21 66 0.041
Gabapentin 4 10 0.267
Topiramate 6 8 0.008
AEDs: anti-epilep‘sy drugs
3. VPARIAMICAH-VPAREBEMP T EZTE 4 SEEWMACL3ET7E-7HEICHETZBR
DEE EF D]
Table 4 (3 VPA OFITEZ5II Jﬁ_ VPA %5 Ll 7 BRI OM RN S P A 005 Kifi T o 72 HF

VEZTOEHHEARL TS
VPA LG EFEEIIL L (p= 0006), T T AEA
& - 72(p=0.010). —7, THRHEPERRIEHIR B & O%
A LT VPAIREBIZEN LR VWL DD,
71ﬁzi:ﬁf*§:e~f&7§\ot(p—o.oos, p=0.024).

BRIl E STl

T 'S

& LT PHT, PB, CLB D, VPA#HS @B L UHIK
PEBEI ORI % BERIC L7m g Y A5 1 v 7 T 0%
$L% Table 5 Lxm;“. VPA D58 L iPikEIZ DV T
EIEOHBE=0.611, p<0001)75n,b&>%m* 728, VPA
erlu‘“' FEEIATRE LCRMICBER L2270 BT

TIAESEE O BRI PHT OO [FH%A »
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Table 4. Comparison of VPA dosage and ammonia level by the VPA formulations

VPA Dose Ammonia Level
(mg/kg/day) (ug/ml)
Formulations

Tablets” 179 + 91" 1125 + 903
Slow-release tablets 151 + 75 89.7 + 66.8
Fine granules? 235 + 10.1 1248 + 68.1
Slow-release granules 246 + 119 938 + 549
Oral solution? 249 £ 100 1209 + 705°
Slow-release preparations 172 + 95 906 + 643

Wersus Slow-release tablets *p<0.01, #p<0.05
2WVersus Slow-release granule ¥p<0.01, #p<0.05

Table 5. Multiple logistic regression analysis of risk factors for hyperammonemia

Regression ; o
Coefficient Adjusted OR 95%Cl p value
Age(per year) -0.01 0.99 0.97 - 1.01 0.281
Vélbroic acid (per mg/kg/day) 0.05 1.05 1.02 - 1.07 <0.001
Slow-release preparations -0.68 0.51 0.30 - 0.85 0.010
Phenytoin coadministration 1.77 5.89 341 - 102 <0.001
Phenobarbital coadministration 0.83 2.30 1.28 - 4.11 0.005
Clobazam coadministration 0.58 1.79 096 - 3.31 0.071
OR, odds ratio; Cl, confidence interval.
ALV, OR EM%9)5.89 5 95% EHUX BIELT, 95% WRASERTZELAZVWIEELH 5, Murphy 5202 &
CIL & BE9)3.41-10.2 ; p<0.001], PB ®fFH [OR 2.30; BET rEZTAEN 180ug/dL  H WV E TIX B MR
95% Cl 1.28-4.11 ; p=0.005] 3 & U VPA % 5 & (mg/ LBk LTWwh, 77, Coiter 5L 5 & VPA R
kg/EH)[OR 1.05;95% Cl 1.02-1.07 ; p<0.001] T & - CEEE AR LB REOT L ESTHIZTY 196

2. =05, VPATRICTEE A OB O OR 1 0.51 [95%
Cl 0.30-0.85 ; p=0.010] LRSI NET ¥ = T MLFED
Y AT BET 8872,

Z =

FJ‘H“‘ RN CAPA - MRERE Y ¥~
T, ey — )T VPARMML, LH7 v E=
TERME L TAPAEE 2681 i, ZoMEMA 200
pg/dUL L EZ R L7fEfl & o — AR & E3E L TREMIX

BIgEE 7o/, Yoy -7 v T T OEEME
13 12~76pe/dL TH B, LHHMEMZ TLIHERM

ng/dLTH st ELTWE, Lo TT7VyE=THE
A200ug/dL WL EZR L7 EHE r — AL ERL, B

HESBLUOT yE=T7TllEHEs vy F a8/ ar
bo— A BERMEEAS RN Lo R, MM A
'é’fr‘J"'})T‘//uﬁ‘/v?“z(GBP, TPMYDES L, BiTADALE

OEPFPE PN LV B b BFNdH b, 7o E
ZTHEH TV v F Ve Fo. BERMMLOHIB S
fayha—WREORLDEEL LT EID, F—A
tlicaLarbto—nshle Lz 2 ArfEMET Y
MO = VEEOFYT RS THEEEEREIENRER
76.6+£38.7, 75.0£34.00g/dL TH o 7z,

Zaccara 52 X B & PB, PHT IRHEE 12 VPA %1% 5
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450
T 5 LI TAN AT BE I EWLT V=
o LRZRLLZEBEL TS, $72, Huldukewych

LI X B & VPAHLRI B BB IZIL-XPHT B & U PB
{3 "“"{‘0) YEZTHIIEEBETH Y, MTAPAHED
meREr 7 v o THEENEEOHMEAASILZE L

LwQ.$Wmﬁ%Lié&%7>%:7Mﬁ@%$u
PHT OB X D 59104, PBOER 23 @I A L
A% S L72(Table 5). VPA IZ PHT, PB Z (I L2 &
o)xm 7y EZTRENEERSICEL LT =F il

DEFIZEED 3 ha >y B 7oEED, VPA ORHTT
&uﬂmmAmﬁmMJ$5m$D%wwﬂWN%4wu
CEBGHEEE T OMER /LY 3 RO HE
hEREZLNTVS,

—f 12 PHT, PB B L U Ls<w ¥ E X/ (LLIT, CBZ
LUETHEE M E A FRE L, VPA DI RIE T K
TEH4LIEDHLNTWA, NS DEREAIFHT 2
:&u;hwmmﬂ AR L, %45 S,

EAL0LZ VPA OfCEH T “d B d-en-VPA ML AT KT
Q‘]mj}ﬁ“%n‘bﬂlQ. PHT fif /il - JEPFIHEH D VPA
55w ;zvﬂﬂ»9s+9ﬁ,1&3i99mgmguﬂtﬁ”¥
SHHLAI D BT VPA 135 BN L 7o h0H B
o 72(p=0.098). PBIZE LT ZILE 193+
9.3, 18.6+99meg/ke/H L AEEEIZDON L o7p
=0.292). PHT B & U°PB O IE L ERFEITIZB VT
M L fEE T LR E iz, SRSORTADAHRR
xELFR AN zac;)H”V% 7ML T JEAE S
HEER SN, [FMHBEERITIBET B2 THEO L
ST 2087 H 5 t"‘KbiLZa

TPM ML By — Alfoo e lio Lo b
O — L1450 Gl § ) & A EIEA S S AL/, TPM I
BB TR E ALY I Y BARMEERE L BT
FoTIREABEDLEREINTWSY, KIFEIZBL

TVPA L TPMIFICE 2®W 7T vV EZTIEDFEED
A v XHid 395 [95% CI, 1.34-11.67 ; p=0.013] &
B X7z, TPM IE 2007 4 10 AIZBAE SN2 TA
MAETH Y, KEDFERLHIE VPA AN X 55
T v E ST MLESS f_LOD.JLfﬁ\c/)\ ENTWAEHT, HAED
RN vy, SRloWE o Edlk
’W’J“u’)/a T EMT 3‘49}4 2 BT 1ﬂa77~1/\ o
72, LHL%GHTS, PHT BLUPB & RERICEE R B
HFEEZOR, :mﬁMvw%LavﬂféM&ﬁ%
5. E7, BEOBIIBVLWTLFHAOENIL 2T v F
ZTHDOLEFIESTARETHL, WHETHRLLD
{2 GBP, TPM 2§V T2008 % 12 AL FE M) F >
RS 0 . MTADPAROBIREIEILT S
t#ﬁ"y%‘TMW®“$U27‘Kﬂ¢ﬁi Eeralill
ML Hh, SHESOLIMFAIPVETHLLEERS.

' wmﬂ*aﬁWmdmww¢5 t LAHEBT VE
SZTMERED S v XiZ 105 L RSN, VPATS
HETYEZTHIZENHMER L 72(=0341, p<

0.001)., —7#, VPAILFRELT7 v E=THbIXGEL
gt 2 L 2oBMEIREVb D0, EOMBEEZRLLZ
(r=0.244, p<0.00D). ZNFTIZVPAKS & vmuhﬁ

L7 ESTHEOEBIZIOVWTHRE L OMES RSN
TEH, HELRELOE2EDOATH LY. VPA
D5 EASRRTIULKHY TH 5 4-en-VPA IR FE b 18
L, 7rEZTHEAERT L LRSI NS, HEEE
- FioERErEZE LY, VPANFEELNESENIR
INET ESTIMEREIINT 2HFFEIREVEE
A, BPERICEB L.

BT ST MESEORMNENC L > TRL Y —
FOBMEBTVWAVD, LALEDS, Water 571
VPA RHI BT E R A R Bolh 7 > E=7THET EL
frrAh, FOMEAEIIEALICELTWAS, BT
X BT VPA DIRMAE A MAEL7E A, VPAIR
mWﬁﬁ%ﬁH%ﬁm$%u#—xw7m avho—
LEEO & HHEENHO LN/ (p=0.031). LHL%&A
b, RO 30% Lli‘( RBEEFELTWALS, H
BB fﬁ:rﬁﬂbﬁ 129 % ilﬁ(% 2o 7.

VPAD YT 7/zwj TEC, WE-EFICE
WERTF A2 EmeENT wza i, NEBEDY
4, PB M T 10%, CBZfiFHI T 15~50% 7')7’5 v
AP LR A EAHE SR TWAE®, HERRITI
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