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(57) Abstract: Provided is a therapeutic agent for disease accompanied by epileptic waves that is easy to handle, has few side ef-
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fluids to the acidic side and alleviate epileptic waves. Carbon dioxide is the active ingredient of the therapeutic agent for disease
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FBADRI : TADAREH D KEBERA

o3 i

[0001] AFBIE. —BILRREBAYRDELTEBOILEHHETE. TADA
RIS RBOARERICEAT 5, £/, ZBILERFEEMRS E LTS,
TADARICH D REEBRFNEZRE T 2ODERKRICET 2,

[0002] AHFEIE. SRICLYIIICEAINZEI20OBAHRE. ¥E2010
—1647705B%EEZEKT 2,
Bl

[0003] HAETIEHTI O0BADTANA (epilepsy) BENEET I EVWDN
TW3 (BARKRMBRARMESRUCABARATANAZRAR) « TADAEIE,
MOBRMAEORRENLEETEEICL > TR I 5. HIEM - REMLDED.
B, AE., 78, BRHBROEEEZIL. ROREICL > TR 218
REHORELZFHET 5, TANATIE., ETTADLAREIREINS
BENEWA, FBENSEI > TOWARVWRELRE, TANARNSRT LERE
INBWEEEH D, —H. BMETTADNAEZRDDHZETH>TH, B
FTLETADALRBIINDWEGEELH D,

[0004] TADADEREIETTIO000AHLZYHE~10AT, MREBOFTHE
ErEWEERTHD, TADLADERERICIE. TuWwhA REMXIEER
MR EDTREEER) P, (TOVNAZFEDORVWRERE (BHEHEEX) 2D
Hb, FFE, DTFECFEHROREICIY TANLADEREEFIRAEI L
D2DOHD, TDER, TADAERLZDTF v RILELFEOBEESEAESH
ERY, —EBBOTANAEREEF v RIVEBELRTFOEREICE > THRET 5.
Wh i3 channelopathy (F v RILJE) EEXAONBLDICR>TEL, &
IC. BAKEMCa” F v RO, BAKFMND Fv RIL, K FrrILGRE
DEENTANMABREBICBEVWTHRHINTWS,

[0005] IREDTADABERIE. ERLEEMORORS. EXED L IFHRIRES
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[0006]

[0007]

ThHhd, REDTADABEDERERELTUE. FyrILTOVH—RED
BRIALEMOROSHDNEIT O N D, HFICTANAEBREOZEIZEIN
MOHBEBFENLEEND 2D, EXOBIEREZIT>TWS, LHL, KR
KR DR<ED (1) ~ (3) OFRICLYREEDNH D, (1) FEHIE
MO TADAERBENEFEL., TRMRATDREALEET S, (2)
TADNAERBTITFRIRAANDOENIES PV E 2D, 8IRS 1 > OMEFELN
#LWEE (MELQY) IKEINIEHAFATRETH D, (3) ARBETORARFH
EDIZEICITBEIRANDEMRELN AR TH DD, ERELETORLFHE
DiFE. FEOHICEFIEIAATETHZ L. BROVSTIEMRIRNDZET
ICIEEA DY TE, TVNADHRBSEANIRC R &ICE > THREES
BHT LRMRUENET., RLEEDZE. ARBEICIEFRIRIES TRLTEE
THdH., ANREUADHZEILEIMNMEDH 258FKE (R HEELR
W, BROKS, EETRURIENZEITIKEREZET2HLTH D,
O TANARTHMRATORBEICHERATEAR TANARELT, 7
tHVSI NAINDPRATHD GEREFXE1) . 7YV S I NE KB
P kEERAEFTHY ., KEHSKE ZBRIERFNPERT 2BRICBWV TR
Bl KEREHEYT 5, TOBR, ERERFT M)V LAOEEREZENIESZ
LY, REHEDTY =Y R&BIERITIENMFSLNTVS, LHL
BAS, PEAIVSI REHRETH 270, BEREUATIERRREEICHL
TIFEIRIMEA RV, Fe, BEICEY P p HATHNY T XLBRENH D
o IHICIK, BEARMEAS LT, Yavy, Bl (BEFRMEM, A
MBI, J|EBRIE. MR MEEIRE) . REMEREREE. fEUERXR
RIZFLE, RUBARL. B - REBHEA. BHEIL. TV AL EOhREIIR
ERDEDBENIZB”NAH D, £/, 7EIVSIRIZODWTH, BRMVE
N3ETICIE, BEAMIDNY T EL2REBETH S,

ZIT. RYBRWABRZ TEWERMELS. D DOEIIMEDH 2 TADAFE
BEBIORENEEFNTWD, B, &£%8—-1THHDZYv 248X2
CTE5BBVWEBEIC. Mh7ILHO—Y ANBIEEER > TEETW
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[0008]

[0009]

[0010]

[0011]

nA (febrile seizures) I Y. SN _BILRREZELF v /A —AIC
B ZETHFTILAO-—SRAZIMHEIL DB ENMREINTWS (KT
MER2) o LAOLARHDS, TADLAIKRT 2 ZBIERKFOMRICOVT, #
LSRRV, £, BMETVIhANELZERE L TIE, EEHNER
. REORE., HRONBUEISERITIRATWVWDEEZONTVLS A, HiR
& CGERFX#E2) IRIARILLELLHDIECHEREZEEL TLAW

FeqT R >R
FERFEF SO
FEHFSFSCERT : Br Med J., March 24, 1956, 650-654
JEHSESTHR2 - Nature Medicine, 12, 817-823 (2006)
FEADHET
HEEANRRL LD & T BFE
AFERE, TADNARICHEDRERERE LT, RYKRWIEZ TEIER
MELS, DOBIRIMDH BREFNEZRM T2 %2REET D,
RBEZRRT BIODFE
AFPEESIE, LEFEZHERATIEHIC. TADAETIVLZY NERAV
THBRAZERAFBR, YZETLS Yy MITBERFRERIIS E, BS
DBILRFEEARET 2 &ICL Y., KRPO p HEZBEAICEEH I &
. CADABREIIHEILD 22 &ICHKII L. AFEBEEZSHK L
TRHLEARFEBIE. UTLYARS,
1. ZBIERFEEMHS E LTED. TADARICHE D BREAES
2. TADARICHESIEREDN., TADATHZERIE 1 ICEEHOKEBAEH

3. BERARANBRARBEATH S, HRIE 1 XIF 2 ICERHDOKEBAFEHT

4. BRADEDOBRAINDSTED ZBRIERFDREDN. 1~10%W/v) &R
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2E£0IC8END, FEKRIE I ICEBDESERAFAL
5. BRE1~40VWThH 1 ICEHOERRABEED, EEAHIRYARIC
REINTWR I EE/HHET D, TADARICHEIRRBABERARR IR
6. FBERIEDICEHDOERBERATARARN Y ARD, EERARS| T REE ICHERT
INTWBIEERBMET D, TADARICHE Y ERAERAREIHREE,
7. TADLARBICHEIREAREBERAARRYREZAWVWT, BRKE1~400T
N ICEEEHOESARERZRII T2 L 2/HETITADARICHEDE
BOUESE,
A [OFYIES

[0012] AFEBAOZBIERFZEUMNDT E L TEOTADARICH D FEEBBEHIC
£BE. TADARICEYELZ R/ 0 () ORFGERBEINEINS
EDPBRRINE, ThITLY, TADLARICHESKREBICH L TRk
ZRBIIEBZIET, TADARZIMFEI L. BMIERL D %,

[0013] F7, ARBADTADPARICHE D REAFEAZRAW A AR RXIFZRS]
RAAZZBEOREICLY. UTOL D RURI/ABFIND,
(1) SAEHLESHRIGENNETH D,
(2) BRELETORLRERIC. BEDOE (REF) »BHICHGATEE
ThH b,
(3) FRI’EETH 3,
(4) RIBTH 2,
(5) TADNAEBTIIERIRNDEMIEEDSBERLD, BIKZ 1 >~ OEEN
#LWEE (MRRE) T, BISEDAERATIRE S 25,
(6) HERDEWTIKIEIREL TANAEREY, EFTARABRETTANA
EFERET D EE, BEATEICOY bA—IL LN SHEEINEI A AEE &
AN
BT O & & 75 EA

[0014] [B]AFBICBITETALAETILS Y hOBEEREYT 270D EE %18
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OIAAEMKETRIETH D, (EMEH1. Emfl4. LL&FI1. SEH1)
[H2]BRED ZBILkRXISBRESTVHARNICTADAETLZY b (G
RYSyR) Z8BELELEEOMAPpHERIRTHD, (EFEHMT)
[BISIARBICHIFTERANA VA4V Ty I R %R TH S, (EREH 1
)

[HAIRSTUEEH R (ZB{bixER) BEDOELICLIZTADLAETILZ Y b (
GRYZ v K) OFE (R4 7)) OEbLErnIEHTHD, (EhH1)
[RS]IRSTUEEHR (ZB{bixER) BEDOELICLIZTANAETILZ Y b (
GRYZ v RN) OBGE (RINM D) DANL ATy I ADFERETRTHE
THd, (ERHF1)

[H6]BRED _BILKBXIEBREZEVRIVEGHARICTANAETIVS
vy h (GRYZ Y N) 2BEBELELEEOMPZBERFREELZTRIHTHD
o (FEHEfI2)

[H7]&RED BRI ITBRESVRIBEEHARICTADAETIVLS
vy b (GRYZ YN Z28BBELLEZOMPERREEZRIRTHSZ, (E
HEfl 2)

[H8]&RED _HILKBRXIEBREZEVRIEGHARICTANAETIVS
vy b (GRYZY M) Z8BBELALEZOMPERESA T VREEZRIHTH
5, (EHEHI2)

[B1911 0% (v/v) ZE{bikk. F7/ld. 1 7%/ VBEEROERS (15975
604) ICBIFHMHPpH, MPZBRIERREE. MPRREE. MPER
BA 4V EREDOEHIERZNITETHD, (EFEHI)

[E410] 1 O% "B {tixFT%21X5 T 2RIO O NEE. BSAB25MWERLYS
SPEOMERTH D, (EHEHI4)

[B11]1 O % —BRILIRFBRIESRIED 1 SPBDRINA VA VT v ) ADiER
=RIETHD, (EREhl4)
[H12ITADAETLSY M (GRYS Y R) IZ, PEYVSI REHSL
EEOMAPRERCIHPp HETRIETH D, (LLERAI1)
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[0015]

[0016]

[R13] 74V ZIREHREICLEDTADAETILZY M (GRY S Y K)
DR (R4 9) OELETRITHTHD, (H#f1)

[B14128 M 17 Wh A DFEFRTE FHFR. RO, BRIURSHR (ZERILRER)
MIBEDTADAETILSY b (Kyo8115w K) OMApHARIHTHS
o (BERIT)

[ ]BRTBEEHR (ZERILRER) BREDOELLICLZTADLAETILI Y

(Kyo8115w k) DK (R/X10) OEERIEHTHD, (5EHF 1)
[H16]BRTEEHR (ZERILRER) BREDOELLICLZTADLAETILI Y I
(Kyo8115 w k) DHEEDRHEERE (Seizure duration (#)) OFERAETRY
BMTHhsd, (ZEHI)

FPEEET D7-HDHRE

AREBIF. —BERFREEURDE LTEOIEERHEET S, TADA
RICHE D REBAEFICET 2, AERICEVWT, TADNARICHEIKRREIE
. TADAICREINDIED TR, TADPARBICHEIHOLDIEREZE
ke %, TIT. TADAREIFR, FUE FHMRR. PRGBS, SR, SRS
BREEWVD, AREBICBEWVWT, TADARICHEIKEREIF. EFENICIE,
TAD A, XZHMERECAHEE (KM ERERE) REPVETS
noah. TADA (epilepsy) EIFEAFRLARVEMITLNA (febrile seizu
res) &, AFEBPOLENSDETIND, AFEBICEWNT. TADARICHED
BRI, HELLIFTADA (epilepsy) THD, TADAERMEITLN
ADEWE, BETVNAGERIICRET 2REERETHID. TADA
SEERBFICRE L, R, FREEAS LI UCFEIEELCT 2ERICHDIESR
ThHd,

ENZRDHETIRSFENE. EEERIIDELIRINLF—%RDDHIC
FARATHBREZHEE L CTZBILRFBEREIE VDS, ARATHRELEZREEL
RFRIFERIRIMICE > THICEITN 2, FITIRRMRICE > TIRP O ZBE{bix
REBET 2—H, BREZMARPICERYIAATWDS, EaEHICLYHERAT
TRk 2 RERBEIERIND A, RAEEEBOFHXICLY., ARREELTp
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[0017]

[0018]

HOHE%E@BEIZT7. 35~7. 45ICRERTWVS,
AFEADTADARICHE D REEERIIZ., —BILRREBUKDELTE
BT2ED0THD, ARPICEWT, ZB{bixFEld, I p HZ—BFHIC7
. A FYBEWMET, MOEMICEREZIALIRNWVMEICETIESDICHE
Axnz, BHMICIRMHPpHET. 25~7. 40, FEL<IE7. 30
~7. 35IC—BMICTF3ZEATENRIELY, M p HAERRZED LD IC
BFIEDHIC, —BIERRAREBASETERTSEIENTES, Kk
FKEBDKRERERIZ. BEFEMNICIE. ZBIERREEIRDE LTELRAR
BERIETDHIENTED, AFERAIE, ISHITETADNARICHED KREBE
DO DERBHARYANRXEERBBRBIBAHRAEREICH B&F, —BILKR
ZREYNDE L TEOTADARICHE D REBRERIZ. ERBAIRNYANIC
REINTOWTERL, XIEEERARR Y RPEERRRS|H REBICER
INTVWTHLW, TOLDBRJRAREER. ERAARARUAXIEEERA
BB HREBICKEINS ZBILXFDREIL. BEIOBIC, BEITShdR
HOZBILRFBEN1~10%((v/v), FELLLIE3~10%((v/v). &V
FELLIES~T10%W/V)ERDEDICEFNIONMIFETH D, KIHFD
“BIERFRARREE. BE1~2%W/V) TRRENMEIY. 3~4% (/v
) THERABPEARBAIN T, FIROEM, RVPOLRE, FHE. HFTVWFEOER
BEIY., 6~7%(/vV) THEREELRY, 7~10%W/V) TEESLTE
HMABRELRDEVWbNTWS, fE> T, AFERBICERAT 2 _BERREEE
. BBILARRIC, —BEMICMP p HETIFR2IENTIZEETH-T, &
BICEEEXLIBRVEBETHNIEL L,

“BbikFRIF. EREEETRESEROSIATHY., —79TC TRELT
Bk (RS T74R) &%d, KICLEME AT, KBKR (KBE) 1£5588
MERYT, IHIC. PIVAVERBRCTIVAY LEEEDKEEYMDKER
ROBEKIEZBILRFRZRINL T, REBIEXIGKEKREEZET D, =ZER
(—56. 6C, 0. 52MPa) ULDREEFENFETTIE, ZBbx
RIIBREILT 2, IHIEEEEADERAR (31. 1C. 7. 4MPa)
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[0019]

[0020]

[0021]

A D EBIEFRREEAY, SEEBREORBERNEZAD LD ICARD,
INSDREOZBIERRISERE_—BIERRAXESBE_BILKRREFEN
TW3, AFRAORAREGER. ERAAAR I AXIZERRRIATAE
BICEFEFN "B{bxkFRIE. BRADKRICKATHNIETL . ZHIERRAR
DORERE LT, [ BE. HE2WERTZATARDOL D BERERTH -
THRWV, XEPDTADARICHE D REBERICIE, ZBILRFEDIEFHNIC
. BEORTSHRS (BR, BBk, 7IUIV) 250 ENTED, ISHICE
 EERICEANICEREBAESZRWVWHIRD. AN TLZEFEETH
BW,

AFERE, EBROTADARICH D REARER., RERERAARARIANRK
VEREERARSIAREEDM. TADLARICH I EZREBERAARIYIARX
W TADPARICH D ERAFEARSIAREEZAWT, RIELEEAES %R
Bl 22 &2/ ET D2 TANARICHE D REDODUEREICH RSN, HIAIE
. —RERECHERERIC. ARBAOTALABICE I RBABERAZAR YR
PEBEEBEATHVEY, NMNORYREFELESIERET, TADA
BIHEDBEBPELCLBEICIE., RURDNLIRIERREZBEMWHD & T 534
B, BRMICRBRBIS N2 [BOBILRFEEN,1~10%(v/v), FZ
LLIE3~10%((v/v), SUFFELLIEE5~T 0%/ V)ERBEDICEE
N2 _B{bixFBHRAZRKSIT S5 & T, BEICKRICHED RIEEFOEREZE
BT D ENTE S,

E

AFEADOEM AT 20O, EREGL LBAKRVSERF%Z T L TEKN
ICAFRBAZHBAT 2D, AEPIENSICREINZHEDOTRVI EIFWVD
XTHARL,

(RMEF 1) TALAETIVLS Y MADZEIERFZDRE

AEEFTIE. GRYZ Y MERAWVWT, FEEOZBERFEZRS L. M
Fp HAE, MAZEERFBRERE. BORAIE. £ 7 B4R E RF S sk
DY AT LDHEILROFEEFMOEE,. X/X14 7427 vy X(spike index)
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[0022]

[0023]

DOl =T o 7,

1) MEROAE
[TADAETILS Y ]

AEROITIE., TAPAETILSY MELTGRY 5w h(groggy rat, C
acnala) Zff A L%, GRYZ v MIBEDIRET., ERFTANLAREEZEL
TWaB7®H, BEZEL TREFMZITOICIEIHEBICENLRTHSD, GR
Y Sy MEP/Q-BUEBMKEEANL Y D LF v xICav2. 1D 1 T2y b
E{aFCacnalaDZEE %2/ DT Y M T, EBKARCREEFEEZIERET S
TADAETILS Y NTHB, BREESEEERHERE & S, CacnalalB&ZT
DBETB2MMDXIVLAFRIT]I KA TA] ITEELTHY, TOER. B
25 1INV I /B THIAFAVEBESTZ2IRY TATG] %, U
VEEEITSZIARY TAAG] IZEELTWS (M25 1K) , REREND
WODLFvRILRAA DT DRT T Dp-loop DHIFEAMRIFICAE L
THY, UFZEE (M25 1K) IL&>T. v NOBEMKEKEAILY D A
A7V F v RICav2, | DIEENBREICR D I ENREINTWVWD (BEXM
1. 2) , BROBEEE. STEERCEBRBALFHE L. £1%46 -8
EES L YRR EIC7 — 8 H z DMIRIK (spike and wave discharges) %Z{#7
REOERPTEND, RETIT Y ME, REKRZEZHRAM BV ER
mEEL U nEINn,

[R5 352 B 7E OD 7= b D BABIR 8D 3A 7+ Ffi ]

HOGRYZY &, RYMNWVEY—ILFRN)TL (RVTH—I, K
BAERRE) 35mg 'k glEERIESICL YRMBELEL. MEMBEIELEE (S
R-5M, RXFRRIZEEMATAT) ICEE L7, SEEBDEZMY ., KEZEFHRIC
MO THYRALESEEZELI T, BAOTIBRERERCEEERE ICER
FAKYJL (FALCON, €Y %) THAZRAIF. BRO. 2mmDRATFT> L iR
(ZL - T 4HEP) 28K LAERO. I9Imm, R 1. 7TmmDRFVL
AR IER (704 HER) 21BORAAR (B1B8R) , £k, 28K
L TEEEBIC, FEERE L TMUICRVEIRAIBHIAAT, BERIE, O
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[0024]

[0025]

[0026]

[0027]

x5 —=VY47y b (EOEEK) IKERL. EEFICEMBEX Y N (2=
727K, V=—=Foy)T7Oy¥ oY) TEELE,
[CER bk RIRE U]

“RLRFREERNEOLDIC, TILFHRBEHEEBEE LTIYILFHR
A FaR—% (MCO-5M; =FEIMAR) ZRHWL. 1V FaR—FADZ
BILRFRDOEEZRE Lz, £, LBROLOHICHBREEICDOWTHRE %
Tio7, BEROLZBEIOEERDIE. ZBILKRFRO. 03 2%(v/v), B
#20. 946%(v/v), %78. 084%(v/V)THh3, TZT, Lito
VILFARREFRBEEEAW., —BIERFREZ 5% (/v). 7%/v),
1T0%(v/v), XiF. BREEEZ17%W/V)IERELE, ZBILxFDERE
ZHRET BRI, REBICERLUAREBARR AN SHHE L AAZBLRRA
AEHAR[DEITHRRT 2728, ZB{LkF=10%(v/v). BBFR=/1 8.
85%(v/v), B2%=#70. 28%W/v)&%d, BBF%E1T7%N/VILTS
BRIE, ERRIC. BBICERLABRAZRY RO SEIB LAZERH R THREE
9270, ZBILkFR=0. 026%(v/v). BR=817%((/v), BR=
82, 974%Ww/V)E%, BREFRUTDA VFIANR—FIADKREDLE
LWZ EWHRTFZ4HAGA-2008 (P ATy U4t) ZAWVWTHER LK,

2) 2y MAOBBRED_BILKRDEZRS

HOGRYZ v b (9EE) 8IEICOWT, LEREEDRLDDEMHRE
HAAFMAEITY, 1 HEEOLOERE DR, ZBILRREED %(v/v). 7%
(v/v). 10%(v/v)., RISEEFREE1 7% v/V)ICHAS L ILF H REES
EEEARIC 1 IFEFRE L .

3) MApH, ZBLRKRRE
LREVIFAREEFEEERNICHFELALZ Y NOERIR,SHEMmM L, Mm
MAZADWMEBETHEITARIYY N T4 — (REEERTHE) Z2HAVT
. I p HEMPAZBLRFREZRE L7,
RILVFAHRRERHEEND _BILKFBREZ 5% (/v). 7%W/v), 1
O%(v/V)EERIEBZICHWS Y hOMAPZERILREFEEN LR L., FAiE%R
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[0028]

[0029]

[0030]

BEE1T7%W/VICTEE, Ty NOMBZBIERKFEENMET T2 &H
mINi, AHROFMHTT, Mpp HZAELLER RIBRERFRE
Z5%W/Vv). T%W/V). 1T0%((/V)ELERIEBICRWNT Y DM p H
METFL. ABRREEZ1 7% W/ VICTEETy hOMApHALERT S
EDHEERINT, UELY., YILFHRBEHHEBEANO _BILRFREEE
5%(v/v). 7%(v/v). 1T0%(v/VICTDEMP_BLRFREENLF L.

M p HAME T T2 &AL (F2) ,

“BIERFREEZ LTS L. RRE L TERREOZBILRFRZIMY ALK
R, FREME7S R—2RERD, —A. BREEZ TIT5 &, WIROEAE
ML, BRIBERRISREI N, FRE7ILHIO—-VRERD, 2
T, PYR=DREWEF, RROMBOBIBEETHIT o HT. 412425 LDIC
RENTWD A, EEHIBERMEAICLRZREZVW, PIAO—Y R & M
ROBIEETHMEEMRAICRZIREBEZ WD,

MAEPAERTED p HIZLLTFDAY & —Y > —/ny Z)LR)L E (Henderson-Hass
elbalch) A THI N 3,

pH = pKa + Llog[HCO;]/[CO,]  (pKa=6.1)

MRPHEERD p HEERE LTRLEZERE O, EREB-"BRILKER (HC
0;/C0,) BMERTH D, —BILIKRIIHKATKYIFERIGLTEREEZEL D

00, +H,0 <—HCO,+H!

[CO,JIFMFIRIC L Y, [HCO, JIEAFEE BREICL YBREII T WS, £o T,
AEBPOTADARICHE D BREEERAIE, BUWXDE LTEEN D Z#LK
RICEY, REZBELRREEEZ LRIEZ I EICEIYRRETS R— R
ZELCIHE, TADARZIGITHEEZ ON D,

BEADIZG, MAROpHIZEEPHT7. 4 (EEEIEZE=pH7. 4
0+0. 015, Bf=pH7. 39+£0. 015) THY. MEDp HA
7. OLUT®7. BLUEICAZ EAEMOEFEHRNTEAVE VDR TWLWSA,
AEREHTD T 0% (v/v) —BIERFRDBIETTIEpHT7. 27 ThHo7,
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[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

4) FAFEm

EFRIBIERRRES %(/v), 7%N/v), 1 0%(v/V)ICEEE LT ILF
HABREFEEBERICHELZS Y MIDOWT, ETAMERBRHEET
oo A bO—IE, RIRICHELEZY & LT,

ERT Y FORRERERCEREERE DMK Z, KRSt (Neurofax EEG-
1200, BANE) ZRWVWTAE L, RETMOBEE L TRM 740 T
v J X (spike index) ZRAWE, RNA 04Ty o R&lF, RERE (1
553) IKBITBRINM1 Y (R OFmNEOEIEZRLELDOTHD,
BEF, BUREICRBICEMIEL LA EETTEREZVD (38R
) o

BRRBEHRAREDRICL DRRER4I1IC. RN T4V T v I ADKE
REMLSICHRLE, TORR, —BIERREEZ 7 %(v/v)XIE1 0% (v/v)
ICTBHIET. TADARE. TRDLERANA VORHREZEBRICINGE L S
5 ENREINT,

(EREFI2) TADAETIVI Y MADZBEILRFDIES 2

HOGRYZw kb (9:B#) ICDWT, G 1 EAFRICELY ZBbx
FREELS /). 7T%W/v). 10%(v/v), XIFBEREE 17 %(v/v)ICEH

BLAEIILFARRERNEEZERIC 1 BFEFHELL (§6T) ,

BERUETOETILS Y MIOWT, MAZBERFRE. MABRRREER
P EREA 4 VEBEEHE L, ZBRIERFEBEE 5% (/v). 7%W/v
o 10%(v/V)ELEFIEZICHVS Y hOMAZELRFEENS LT L.

FARREEZ17%W/VICTEE, Ty hOMBZBIERFEENETT S

CENERBINE (H6) , AROFETTOMAERERE. MAPHEKEEA
FTVEEARLEOART, 8THD,

G 1 RTC2OFERLY ., YILFHRREGRNHEZEENDO —_BIEKREE
Z5%(v/v). T%Wv/v). 10%(v/V)ICT 2 EMAZBRILRFRENA LR L
IMPp HAMET T2 EABLMICA S T,

(EREFI3) TADAETIVLT Y hMADZBEILRFRDES 3
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[0038]

[0039]

[0040]

[0041]

[0042]

AERBGITIE, GRYZ Y MI1T0%(v/v) ZE{EKRER. XiE1 7 %(v/v)
%, ISREAL2ZATERELEGBAICOWVWT, MepH, mpZi{bix
FieE., MHPBRREE. MPREBS A VIEEDEHIZITo7,

1) MRRUVAEE

EFLEY. ROZBIERREESEICOWTIEERG 1 ERFEICEL
To7ce v NEZBILIRFBE1 0% (v/v) RIFBEFRIBE 1 7 % (v/v) ICHH

BIL<ILFHRRESIEEBRICT 59, 304, 454, Xid6049Ek
BT2I&T, v MIZTEBIbRFXIEBERE®RE L (£5—-6E) , xt
BELT, BEARSEEICRESLAYLFAREREFHEBRICHELLS
v hERWE, IhED5y MIDWT, MAdpH, Z@#bikk. Bk &
RERA 7V BREEIXEREG 1 XL 2 ERAFEHICE YBIE L 72,

2) e pH, ZB(bixkK. BR BRE/M T VEEONERER

FREESY MIBTRmbp H, P ZEBbRFEE. MhEREE. m
FIREEA 4 VEEDEFHAERZK IR L, 1 0%(v/v) ZEB{bikFRZRES
35 159056 000E, MABRILRREENEFEZTRL, MHp
HMMET 9 5 2 &EDFERI N,

(REFI4) TADAETILT Y hMADZE{LKFDIRS 4

AEFEFATIE. GRY Sy MIT10%((v/v) ZEB{bkFREESE LEEEZTDOET
7 BCRFRFEEER. TADNARFIEHIR (RNM1 740 Fv I R) DEHI%Z

ES

727
1) MRROHE

ETIVEIM. BORRBIE D= DEMBIEDAHFM. —BRL KRR HIE,
BORRIEICDOWTIEERGI 1 ERAFEICLYITo, v M ZRRILRRE
E10%W/WICAI LI FARBERHEERNICHET DI LT, TV
MIZERERFRZRS L (9 .
2) FE{FEFTMm

EFRVNFHRREHEEBERICFHET S5 ET1 0% (/) ZEBILKRER%
‘’E LTy MIDOWT, HEAT ERAFEICKYABRERERCEEER
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[0043]

[0044]

[0045]

[0046]

BORMKEZAE LERZE1 0ICR L, 1 0%(v/v) “BbikRFZIEE5T
DRID 5 HEE. HERB25MEINSDE5 2EDOMENTH D, TOER
 AFEALSRBEER (1 0% ((v/v) ZBRILRR) 285352 & T, TA
DA, TabER/NA I DOFEHEHEZERICIFEIL > 2 2 EHERINE
3) FEMHIRER
ERVILFARREGHMRERNICHETS2ET1 0% (v/v) ZBILIRFR %
BE5LEZY MIOWT, 1598074 ERRREZ 1 BETW. =
BILIRFRIESRIEEDTADARENRRR (RNX1 74Ty I R) DE
AZIT o7

1 0% (v/v) ZBLIRFRIESRIED 1 5 RBORNRI VA4V Ty ) ZADER
Zmle (B11) , ZBEKRRIESRI SDBEORANA V4V Ty IR %
1&92&, FABI6PE (0~15658) DRIRA V4T v I ZADEHIF
0. 00747T, TDHD1 59 (16~304) 10. 0547T, Z0
BDO159R (31~454) 130, 2757T, ZDED 1597 (46~
604) 120. 416THo7,

LEDHERIY., REMAMSLZEEH (1 0% (Gv/v) ZEILKER) E. %
51 59BTREAERDICHEELZMFITETH D & T ORFEIHEIHR
EFVRLEE30DETHGARLTHD I &, TDE, BRAITHFIIRIME
TLTW ZEAEEIN, LEEEmRGI3 T, ZB{bxFRS 1REOD
B, mMhZBbxkFREEEMPp HEZNIEEEHZR L TEWRWIZED
MOE5T, 10%W/V) ZEIEKRIEEERD3 19~4540, RU, 4 69~
6 O D TIHRAICHREMBIRIRMET LTV ZENRINE, DI &I,
"Rk FIESHED3I 1 D~6 0D TidMA p HIFE T ZHHFFL TWBICE
Abod., ALDORETHRAICHKEENGFHEMET LTI LEEZIOND,
(LB B 1) 74V S I RERWT B

74V Z 3R (Acetazolamide, B@m& ¥4 7EVIRA®] [7ESHE
v R®] ) E, REBERKEREEERTHY ., kBN SKE ZBILRFRPENR
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[0047]

[0048]

[0049]

[0050]

9 2BBICE VTR KEREZEET 2, TOMER. ERBEF M) ILOD
BEHZEBIMIES &I YREHEED 7Y R—S X %8| &I T,
FTHHICTEYYV S I RESROMPBERVMP p HDBIEATo &
o HEOGRY Sy MI7E4YVSIFN (60mg .k g) ZRIERIES L.
¥5H1, %5159, 3049, 459, 6 ONRICERRNSEML, M
TEHVSIRERE, P p HRCEREBA AV ERELL, AV O—IL
ELTREERBEKOBE%EITo7 (&8IML) , MHT7ESY VT I RIE, ¥
ASHIA7—ILIN (SRL) KHRFELTREMNEEZT>%, X, pHD
AL, REF 1 ERFERICEYITR K,
7EAYVSIREEHOMGFTESI VS I NERER. 1 580%ICREES
By, BEEEHITEYERLE (H12) , MPpHIZOWTHRRTHS
E. TEAVSIRBRERTIE, O MAO—LEERA, #5159, 30
2. A5PRV6 0OPETHERICET (BMA) Z2xLTwe (B12),
T—HIRFRLTWRWY, MPEREAAVICEALTET7ESY VS I MRS
BETIE, O bO—ILEBEEHAR #5159, 3092, 450KRU6 041
THEREIETAETRL TV, AFBTTIE7EY VS I RE5%6 00URN
THITHYE (REHM) 7o R—S &Y I p HIZERMICA 2 2 & HMHIBF
L7z,

RIC, BEBEATo>e QBEMODGRY S Y hERY ML EY—ILE
BT THREMEEREBICEE L. Eff1 EEFEICLYABEERERVE
BEEREICKEAERDIEHERZIBOHAAL (H158R) , MR 1EER
K79V Z3IR (50mgkg) ZEMAKS L. BRRAEZRKELEL
(1581 0E, FBES5EBHT10E) , BROAERCGRANA VAV TY IR
OHEBIE, REG1 ERAFERICEIYITR T, TOER, 7YV S I RIF
FRED R /A VG2 B RICHE (5@ §22 &ML EmoT (
K13), £/, ZOEAZERBEIMYS p HRUOEKREB A 4 &b & 88
L TWwWie,

BEICEY, 7EYYVSIREEILELE>TE, TADLAREEINET S
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[0051]

[0052]

[0053]

ERRBETHBIENTINE, EEL. PEHYVSIKEE (50mg/
kg) 309%TpH7. 08+£0. 03&RY, EMMERICIERICERA
pHICAR>TLEDAEEMATREBINE (M1 28R) , £k, 7YV S
I RIFREBKBERAERETH DD, ARAOBERRIE, 7EHIVS I
ROLDICHEDCERERICN L THERTSZEDTIRBEVWDT, JYREH
PaWwEEZI LN,

(BZHI1) TADAETLZY MADZBILRFRDIKRS

ASEFITIE. Kyo811Z5y hZAWT, 10%W/V) DZERFZIZS L
A p HAIE, BECRAIE. BT A RCRERGSRKR CREOKRERE (Seizu
re duration) DEHEI%ZIT> 7,

1) MRROHE
[TADAETILT Y M]

TANADHRTEH, HEEMDDravetiElxEF (LIRIIAREEI A/ 0=—
TADASevere Myoclonic Epilepsy in Infancy: SMEI&IZIEH TULNE) &
EZEDHB8 0%, RMEDEMTAILABMEITWNA TS X (generalized epile
psy with febrile seizure plus: GEFS+) BE D5 ~ 1 0 BICIEEM KT
MFR)DLFrvrNabTZy PTR(SCNIABEREFOIRA VY RAERE %R
2TWBZELY, SCNABGFOEENBMUITVNAREICEL>TWE L
EZONTWS (BEXR3. 4) . A5EHITIE. EEHERE L TSenla
BEFICEEZRFDOKyo811Z v FZRAWT, ZB{EKFRICE DTV ADH
HMROBE 21T o7 TDTy MEERBRARICLYEAEITVNAZERT
2EMITVWVNAETILIY FTHY., GEFSHETILS Y hTH %,

Kyo8115 v M, HEDF3445 v b DRERERICRAZER (N-nitro-N-ethylu
rea; EN)ZEAL. BFODNAICAAMLEEEZGAE, BTEHEIL,
BoNLBFZUES v bDIICATIHZME (intracytoplasmic sperm injection
)T BRMICEL Y, BAKENT MY D LF v RILScnlaBzFICEREZRFD
Zy hELTHERINE (BEXHD) , B THETOKER. Kyo811Z v
iE. ScnlalBfmFD4 25 1HFEHDXILAF R TA] A TC| ~AEEZEL
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[0054]

[0055]

[0056]

[0057]

[0058]

THY., ZOFER, 141 7TBBDO7I/BTHLEZT7R/INZFY (AAT)
AEZFYY (CAT) IKELLTWE (N1T417H), 1417&B0
TANRSGEVEFN)DLAFTVF v RIVB3 RXA VDA 4 HEBICED
DRTERERICABEL THY ., BEBEMEKENT MY TLF v RILOHE
BERRMTODIER, N1417THZEERF N YA AV F v RIVIEF v I
BRICEENEL, TVWhAZRBILYP TS BR>TWERIENMHBALEL, A
RAREEEES Y M. 4 5COBBICDITZEH3 ~4 5B TRMEGT W
NAEB|IZRI IO, RBBAFEICLZBEHITOVNATETILS Yy bE LTI
BILERRZY N TH B, FETIL T v ME. RBRZEZHERMESY
ERER LY DSINT,
[R5 352 B 7E OD 7= b D BABIR 8D 3A 7+ Ffi ]

KRG 1 ERAFRICLYITR ST
[ ZER ML x 3R FE ol 40

KRG 1 ERAFRICLYITR ST

2) v NOBRBRBEICLIZBMITVNAZTR

HEDKyo811 S v b (58K &OEEZERM T ERAFIEICEL Y RERIER
DIEMERZIEDRAH, 1EEOEEREODHE. 4 5CTORBICHN3I~49
BOIF5Z &L, BEITVhAZERIE, KEIELZTA S

3) v MADZE(LRFEDHRS
TONAFRERIC. ZBIERFREE1 0% (/v), XILEEATEBEICH

LV FHRBEGEHEBERICFHE L. BRREZ i LA o RER
MEBRL 7,

4) e pH

FREVIVFAREBEFERERERNICHE LS Y MORENSKIERSE., R
BT ERFERICLIYERRASOEML, MRAXDTEETHZT7ARY Y
NPFZA4H—%Z2BWT, M pHZRHELE (E5I) , MEBE LT, &
HITWHABERIOZy b (100) OMHPpHEZRELE, TOFER, =
BRILRKFREEEZ 1 0%/ WVICERIEZE, Sy bombpHMETT ST
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[0059]

[0060]

[0061]

ENHERINE (K14)
5) FAEaTm

ERZy FORRERERUEEEREDNKKZ, 61 ERAFEICL
YRAELRE, EDT—9D—hlexrd, ZOMER., “BIERFREEZ 1 0%(
V/VICET B ET, TADAR., TabER/N\A U DOFEERE%Z BB ICHE
L2352 &hmEaRsne (B15) , BIEDOFHESE (Seizure duration (
#)) OERERLE (B16) , ZBRERREEZ10%W/VICTEIE
T, RIFEZERICHHEIL D 5 2 &R I N,

6) ¥R

FEEDER, JUEBBLRTANAETILTHZKy811 S MIDWTH,
“RRAERFOREICELY, MAp HMET L., BORNRET 2 2 AR
nr,

(BEXE)

Tokuda S, Kuramoto T, Tanaka K, Kaneko S, Takeuchi IK, Sasa M, Seri
kawa T. The ataxic groggy rat has a missense mutation in the P/Q-type

voltage-gated Ca2+ channel alphalA subunit gene and exhibits absence
seizures. BRAINRESEARCH 1133 (2007) 168-177

(BEXHEN2)

Tanaka K, Shirakawa H, Okada K, Konno M, Nakagawa T, Serikawa T, Ka
neko S. Increased Ca2+ channel currents in cerebellar Purkinje cells
of the ataxic groggy rat. Neuroscience Letters 426 (2007) 75-80

(BEXHE3)

Ohmori I, Ouchida M, Ohtsuka Y, Oka E, Shimizu K. Significant corre
lation of the SCN1A mutations and severe myoclonic epilepsy in infanc
y. Biochem Biophys Res Commun. 295(1), 17-23 (2002).

(BEXHEN4)

Escagy A, Heils A, MacDonald BT, Haug K, Sander T, Meisler MH. A no

vel SCNTA mutation associated with generalized epilepsy with febrile
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[0062]

[0063]

[0064]

seizure plus —and prevalence of variants in patients with epeilpsy. A
m J Hum Genet 68: 866-873 (2001).

(BEXHBS)

Mashimo T, Ohmori I, OQuchida M, Ohno Y, Tsurumi T, Miki T, Wakamori
M, Ishihara S, Yoshida T, Takizawa A, Kato M, Hirabayashi M, Sasa M,
Mori Y, Serikawa T. A missense mutation of the gene encoding voltage

-dependent sodium channel (Navl.1) confers susceptibility to febrile
seizures in rats, J Neurosci. 30(16):5744-5753 (2010).
EEX L OF A sgtE
BLERFR L7c & S IC, —MRERECHEMRERIC. AEBMOTANARICHD
REABRBARARYARPEBEFZHATEWLY, NIDRYREFEEHL
ZERET, TADARICHEDEEDNELLGBEICIE. RyR"H SRR
REBWKD & T 5RER. BENICIEZBERFAZXEZRE|T 5 & T,
BEICKBICHI RFEDEREERIILTEIENTES,
Flo. ARBROTANARICH I RBEFRAERWICHARY AXIES|A
HAZBEORFEICEIY., UTOL D BRYRI|BFEIND,
(1) REIERDRILEINETH B,
(2) ERELETORLGREERIC, ABRDE (REF) HEBICHINTRE
THh b,
(3) FERAHIEETH D,
(4) RMETH 2,
(5) TANAERTIHBEIRRNDEMIRENDELH, BIRS 1 >~ DR
AL WEE (MNRAL) IC. BIEDBRENTREE 15,
(6) RERDOEYTIIINGEIEELR TADAEREEL, EHERETTAMA
EBABETSEE. BRAZRICOY hO—JL Ladt o RIEMFIA T EE
ANZN
AFERICELY, FEROLDIWERERBEFHEBRICASAWEE, FHFE
ICBl. XISHEET. BIMEDBEAMFTETE S, BICTALABREDZ &
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MRTHBZ LY, EREICEZERBIAR (RoR) 2#E L. RFE
ICBRIFICHBTESL DRV AT LAEYDNBRIND, DHETIEHT100
BADTADABRENBEETDEVWDRTVEA, TANADHEST, T
ADARICEDRBICHLTEMERLS> 22 &0 6. LYKRERHIGD
HREIN D,
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[E5KIR1]
[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

F5RIAT]

s R DEHE
“ERERFREBVRD E LTEE. TADARICH D EEBEEHR.
TADARICHSIEREBD., TADATHZERR T ICRHDOKRBER

#lo
REBBFEFDNBRARBERTH S, FBKIE 1 XF 2 ICBHFDREBARE
#lo

RADEDJRAIN D K[AED ZBILKRDBEN, 1~10%(v/v)
ERBEDICEEFND, FBHRIEIICEHDOEREFRA,
BERIE1~40VWThM 1 ICEHOERAEFRN, EERAARRIAN
IKREINTWS I EERHET D, TALARICHE I EREBERSA
ARUA,
EKIELSICRRBOESBERAZAR AR, EERRSIAAEREICE
MINTWBIEERHET D, TANARICHE Y REAEARSIA
AEE,
TADPARICEI REBAEAA AR Y ARUETANARICHED KEA
BERARSIAZAKEEZAVWT, FKE1~400nWInd 1 ICEHDOKES
BERIZRBITE L2/ HETEITADARICHED EROUMESL A
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