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I EHREA QL LT 5, EYOE
ACE D FEEXRLETANAMESEYEHEL
LT 9 ek, BIFESHBIZLY4&U
TR EARE L T2 HFEL 2 fTibh
TWb. ZREEN D ITHTANARIDOE
ABFOBPECERLTWA. 20X 5T
TAARIOEFIBEF B¢ 23O EI
FELTEDORRIERCAmTbON TN &
L, ABNTALATHLDENDERTHS
5.LﬁLmTAﬁAm@kmﬁﬁvgd<
f&*iuﬁ?—kr%x_'czbct' “EBRbhs. BRI

Toman Bif, ERBMEOFEEEA ale-
viatin, phenobarbltzil THIH ?57*"«7@) EER
¥, D%, Esplin, Morrel, Blom, ﬁl&f
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BT E AT LR R AR
HEREL TS, Lal, Z0MORTA
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BB, MEFHESH WHRER) 1234
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formosus) D4 B MR TS AR ER LSE
BRICH e,
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(a) bRiaE e HEEOF L, EWZIVJ\A;\'
4‘% mbhWRHEAEALT,
potential (LL'F EPP &HEE3) #EH L TH
D, BRLBEOHFKIZEL TR 72 L
LBz LD EBND EPP IXIERITIL
EPPD (end plate potential difference) T
5. WWi&I%%%%%ﬂ%ﬁSﬁ@l@
LZATEZEL, ZhZXVBHIERROL S
ER L, BRORWERCXSTE, MED
EHEALUETEDELLTRY, RIINTADH
kb ED )\ih’Cﬁ'ttof: AMba 1 MRl
FRRCEE I3 o0 1, E1EITETS

end-plate
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F16. 1. K, K;, K; and K,: Septa, I, O :
recording pools : IV, V : stimulating
pools, N : sciatic nerve, M : sartorius
muscle, G, G, : Ag-AgCl electrodes for
leading the action potential of muscle,
S : Ag-AgCl electrodes for stimulation,
E : earthing electrode.

-

K,

o G0
ompxa (O

BRICBRTITHMEYE T, D2z, KN
MEN, I, IV, VERZET HECE 2
7o, FRABEDE X1XKy, 2, 3, « WTFRH1.8
mmTH5., BHEEG, GEOHEIEERES
R CSRER A A L e, SiRiEE oM
OO R OTRESICY £ ) ¥ A b, [
RUOBERBG L. EBESY ¥ 7 ~Hx
WL, HIMERLENV, VEIZ, EHER
ED, ITELKE, FIEOBEIEHHEE
R DG &EAE SN DRICEE L.

(b) BAEEOLEHK ORIHEEE  flE
L CIHEFEIEEBELAERL, flEEe L
Tk xssq 7 (0.07 msec) &L, EXH
WMarEx e, EEHENBRCIIASERE YA
W BACEENEY v 7 u Ao~ (Rl
BMS-5013) XiE7 9 v v &4y vy a2~
7 (AAX®E, VC-6) Imih#&HEL, —=2
FWRP AT IR - 7.
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A Y v — v (d-tubocurarine chloride penta-
hydrate) #{EM L7z, Ekoin<, FREIC
BALHER L C20~300BIZENEDY) ¥ &
—~#& 0.56mg/dIDBED I T — VIR &L ZH
T5E, H2MIZRLICRCHOTEEEAIL
77—~ VvOERTREZEDLLTHE, S
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F1G. 2. End-plate potential produced by
progressive curarization
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3. WEAED

BERAGICIE S W BN TWDELTA AR
SEBEAFER L, TOEKMEEZECHD
3, S LE—BETERIER A
b, b UEEEFKEL, Thx 10X, 100
X, 1000 X &V ¥ ¥ - THHIRL, 0.5%,
0.05 %, 0.005 %KL LTS ®. (£
L ERIROBY TH 5.
(1) aleviatin (diphenylhydantoin sodium),
(2) phenobarbital (phenylethyl malonylurea),

(3) minoaleviatin (trimethyl oxazolidinedio-
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ne), (4) resochin (chloroquine diphospha-
te), (5) diamox (acetazoleamide). {HL,
aleviatin [E#& % £ 5 2 I 2B B OB A B
7z. 7ermpHORZE L7 7 ABEEpHET (O
AR, HM-5A) & HWTHIE L A,

2 B B O#

1. aleviatin OfEH

(a) BHEBELIHT HER 77~ vl
HE AT RN IER O LB MR LHEA %
fRiGE I EEE L, Mgt ->TEens
BOEEEMLYIEL, Fhxd 5 alevia-
tinDER %A B THhtz. FD electrogram % iR
LAOREIXNTHSH. MF, #Alok L&
RENFIERRIOEHEM TS D, BUTTE
FBOERSICRT B IEHEA AR LIch D
Thh. FE4XiLaleviatinfE HEjOEH)
T ORI A 100 & L, EREOENAE LR

SICAWTESETRLELDTHS. MK
V77 7 ZHhbNHREITER (5 %) Tikfl
BEZL VAHEABMOETRALN, 34

FiG. 3. Effect of aleviatin on the end-plate

potential of non-curarized muscle.
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FF1G. 4. Effect of aleviatin on EPP of non-
curarized muscle
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(b) MERUBHICATHIER
e 7o T sS I TmAE, RIS, Winssk
HLTHD, bRoFEinzhbou3hiz
ﬁbfﬁﬁbt%@faéﬁ&%w%5%¥

BY, ROFKBRHETL -1,
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= aleviatin& iz % &, FHEORT AT 5k
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FiG. 5. Effect of aleviatin on the nerve.
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FIG. 6. Effect of aleviatin on the EPP of

curarized muscle.
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FiG. 7. Effect of aleviatin on the EPP of
curarized muscle.
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D EPP DA Z X%100& LCERBOENA

BHHORTERLLAEZLDOTHS. MIZHHBND
FEIZ 0.005 % LU ClLE A8 B IR R O
BT EEANZEPP OIS F 234 5
N, SBEEREZFOETIZKE L. AIHLEPPI
W (5 %) TiE#1 4082, 0.5 % Tk 20
SBEZEFRTFRERLTED, HEERY v 7
—EBmLTLFORBEIEAL N L b
7c.

2. phenobarbital o {}: F]

(a) BrinEEL T HIER F 3 H1H
() ERULHTCHOMEBREIC X A7ES
BRANOEE Y itz K8 IXFDOHRART
electrogram Tk D, X 91&FDOEHAKEE
BT 7R LEELDTHD. MizHhbNS
BRIZ aleviatin DA & RIAIZ 0.0059% A ER\~
B BETHINLITHEMDOE T RLE
h, SEERZOE&IIAZ. B 6%)
TR 30857, 0.5 % Tk 5 BTG BYEAL
IEER L. L, EEERICDICHEE

HiM A5 25 K8 O TFTRICR L I-REIZIES)

FIG. 8. Effect of phenobarbital on the end-
plate potential of non-curarized muscle.
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FiG. 9. Effect of phenobarbital on the EPP
of non-curarized muscle.
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FIG. 10. Effect of phenobarbital on the nerve.
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(b) FREROIHIZAT H1ER | KItiTRL
FRE AR L TIIRHE (5%) Tl alevia-
tin & ERECEBEMTET L, M1045%1z
EEE L. 0.5% CTHLEEHHMTERL,
20537 X D EALTIK T L T405%IT 1E#930 %
CET L. — A L TRE®R (5%)
TR BN IEA LA, 0.5 % Tk
BT A SN/ h o 2. fE 5 T phenobarbital
R (5 %) TIHfEOREn A HE X,
ot LT EBEIHECIERT 52305 %
TR O ZEERNGICER L, HHicik
ER L.

(c) ¥HREBIVZ A4 51EH . phenobarbital
ORI A DIERIXE1LD electrogram,
K120 7 7 712k L1z, 0.005 %17t o458
BTNy EPP 2T X&, BRICEK

N
Fi1G. 11. Effect of phenobarbital on the EPP
of curarized muscle.
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F1G. 12. Effect of phenobarbital on the EPP

of curarized muscle.
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1 382 5930% LK U SO B&ICIkiEER L.
0.059% Tt 5 HEITHIG0 9T (KT LA, B
BT LB B R TR T L4055 I 134920
BIZE T L7z, EPPHEHER Y v - Lz
THIEE Ui -7, 0.05% % TlEESRER
R AR HFIFICER LzA3,  0.005%
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3. minoaleviatin D{E]

(a) FHiEBFEALC AT AEM | HHIEX13
@ electrogram R UX14D 7" 5 7R L 7.
Uz ASNBHERITERE (5 %) DA ORET
RFOEARTFCZ b2 5. BlbHEE
(59%) TIHEAEBL DELMIZETL, 2
ZrEKIB0% F TIET L7cAs, B|AHA FTIC
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FIG. 13. Effect of minoaleviatin on the end-
plate potential of non-curarized muscle.
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Effect of minoaleviatin on the EPP
of non-curarized muscle.
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(b) MRE VO HATHER R G%),
0.5 % AR OF5IER & Tt hi iEH)
TWELTE(LIE A BRI D - fe.

(&) WA+ 21EH - EhNERIL
X 150 electrogram O 16D 75 7 1277 L
2. BT HBNBEEILS5 %, 0.5 %L T
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FiG. 15. Effect of minoaleviatin on the EPP
of curarized muscle.
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FiG. 16. Effect of minoaleviatin on the EPP
of curarized muscle.
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4. resochin OfEH

(a) BHEBVEAIC AT 2ERH | BohiH
BT 17D electrogram B X 18D 7" F 7 1T
LB ThD. resochin TIEBIERE T
T bR OB » TEALET L
ERER, LALERRICRVCTEDETIX
ELho. RE (5% TIIKS o,
0.5 % Tk 200 BICFNENELITHEAL,
) H —BEEZTHEBE LR -7, 0.05
9 THRECERIIMET L0 HK 5 % T
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FiG. 17. Effect of resochin on the end-plate
P
potential of non-curarized muscle.
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FiG. 18.

Effect of resochin on the EPP of non-
curarized muscle.
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(b) MR TR+ HEM  FE 6%)
RUV0.5% A% MWRRE OFHICIER S/ Thyizn,
B (5 %) 2REE, HiCHsFcEm L
BB A LN - 7.

(c) #MBEBIZHAT 2ER | Bhh iR
X190 electrogram K& O 200 77 7 1T L
7o, BIEBETEPPRUVLFNGET L, 2
ZERBECEFOETIZENATH . 0.005
BTIHEDETIZP DL REEA LD, 40
DHEE0 TR T Licic T XA, hogE

Fic. 19. Effect of resochin on the EPP of

curarized muscle.
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FIG. 20. Effect of resochin on the EPP of
curarized muscle.
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5. diamox D{EMH

(a) FHiEBEALC AT D ER | bk
B1I 210 electrogram R UK 220 7% 71z
mL7c. ek b b eRICE® (5 %) %k
Wi DRETIIEMDET LA B 3,
0.5 9%, 0.05 % CTITELIIEEIC EA L (B4
HIZEA LicAt, 0.005 % CIXEMOESIL
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FiG. 21. Effect of diamox on the end-plate
potennial of non-curarized muscle.
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Effect of diamox on the EPP of non-

Fis. 22,

curarized muscle.
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Effect of diamox on the EPP of
curarized muscle.
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FiG. 24. Effect of diamox on the EPP of

curarized muscle.
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%
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b IRAREBIARLENTIE L T W 2 FHoib s
5. 0.05% T340 ¥ TICEEIZEPPIk |
AL, 125%1#ET 5. 0.5% TIXEPPIIfEA
HEIYABMC ERL, 30W%IZ 160 %I
L, ZHRIZSHWEHOEEEMIEE L 2 B
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2R 300 %12 LR L, BpOEEEALIIEA
L, EPP: OXBNIREE & 72 5. £NTX24
DY 77 TIEIHHIL300 % & LTRLTE
Wiz, 5 % Ch EPPIREEIZ LR/ L, 5B%
12 250 %1, BEIZ30REITIN300 % &7 D,
ZORITHR L, 155BITITFI40%1272 D,
05 TH30% %HRL T, EfERHES
BEND 2 /8D 5 WIS AEEOB ORBE
MAEETDHONRBDObNI. HHOFEEEL
b/ANX <7D, 1I53HICILHEA L, EPPOL
Elrote. eBSPENBISHEL T THIT
ARHEMEDGE B S . DLEOREEIE 0.5
% O diamox (X7 7 — v TEM NI %
BB XED I L ERTEDOTHY, 5%Th
—EMECEBEDERERT I NS5,
ERBUKIE

1. aleviatin .

aleviatin (& Merrit & PutnarlrilLCJ: D TA
AIEMENTLEEED A& UTEA
AN, FOREBRECEH L INTWD.
TEABF I, KINEBEORE A NEITL0T
%<, Ubéﬁﬁﬁﬁ%mbbbwkhﬁ
R IO W T, Toman 13, EAE
ECTHRAKMEETERANBC IV ET D
“rebound spike” & ONEARM: D ik RERR Y —
5(’&2’&?\]'C$ 35 X EEE DK A H T
5. Esplmii?ﬂa@%‘%ﬁ ERWEEH ¢, Mor-
rel ?) i%wﬁﬁaﬁﬁ‘xfﬂﬁﬂ)ﬂ%ﬂﬁ%

EREL TS, X Blom iﬁ?ﬁlﬂmfkm
~OMEIER AR L1-. BT Norrls F) e
aleviatin D KE# 5 B H O EN CIBEETF
BRD, BIZF X I THE RO MR HIEE

AHFEINDFEERDI. N7 7~-1vitkb
FRRE IR HEHT > & O [EI1H Alaleviatin 12 & D EBAE
L, MbBENKEDRZ 7 - VIEA AR
T5HEREL TS, BADFKER T aleviatin
14.0.005 96 & B\~ 7o IR L TP IS HIHI i
ERBL, LabEBER, ToERIEL,
5%, 0.5 % TIZEPP Ok % L. 2hb
OFEIE LROEROFRE L b —ETH. F

N

FREERIE TR OIEBEAHAR, BRI
X s CHEBREMDFEENALBNTWAS,. &
DOFEIL aleviatinE &Iz 7 7 — VEBEERRS S
HERTLOTHD. WRHTEENLEZ
FTERE LT (VKEO AChIzH+ 2 &2
@T,wﬁﬁﬁoﬁgﬁwﬁﬁ,wﬁﬁﬁf
A5 0 ACh EEERY LSBT LT 5.
Bt L S @D 5EER D 513 aleviatin O HIHI1E 23
EDOBERIT XA ISR T E 2%, figgiC
ALUTWHERTBZ &, B L TUIFHRAE
ﬁ?}ﬂ LizwnwZ &l &b, QOERBELH
. SBOBRILETHE. hBFEAL
Vel alev1atmf§(ﬁi (5%) xgk7 v 0¥ (pH
11.7) TH D, %035»/%&) “—x PREE L i
Em i, Gamstorp zimﬁxﬁfﬁ%%ﬁﬁl-
% L C metabolic la;)lkaloms&i%& DHNHIVE
e DHEL, HERGEPPIIR L CERME IR
SHVEIICER B 2%, 7 v U HECIEL
‘ﬁTéﬁé g EhhwEBRELTWS., —
5, NOI‘I‘]S B HpH 120K & aleviatind
R &k L, pH 120W/RE T Riss
ST EBEL TR, BRbEta#ER L. 1€
> TR O pH OFBIFER L2 TH
TWEBbha., Zofh, HBREOBS T
propylene glycol 40v/v% /& 0* ethanol 10.5
v/V % THAIDT, TOFELEzRELD
. T TTEREE Y o - TEHY, £
DERxET-. FO#E aleviatin 0.5 K
0.05 % T EPP 23k 4 BRI B\ TH
R TSR ZEPPO %28 s, oL
HERTHONBONL. HHBERETL
EPPIL{ES L =2%, {H%d 5L aleviatin
DENTHN6FEL ES RO o, 5T
aleviatin [F# & B iHEFHRE O BEIIE 2 7
TChHhEWEH5ThAH.
2. phenobarbital
phenobarbital | Hauptmanl)kl L HTAD
ARG EN, FOMN 7 BUrRSEER 2 ERD
Hhvaleviatin & SRIZE < FA &, BT
FECENTHD. FOEAEF L LT,
KRR, HRCEBSFECIENCERT 2 &
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HABNTD. T, RS L TR
Toman Vo B R OEE A HIHT B & ?&
41, Heinbecker & g 4s5 i © BME -
7, IGENRALD R A 7 RIS, BELOKED
IREERBDTND, F-HEMEHCRT 2
%éliﬁ%ﬁf‘ﬁﬂﬁé‘ﬁ HELWIHHELD
5. IORBRBEA A5 L, EIRE TR
CHIEIPCER L, SRS L T LR <
HCERL TS, FEK (5 %) RO 0.5
% TiZaleviatin L D #ifilixsk <, EPPisei
LR b aleviatink D Hhv o 72, FOE
Fi 12 aleviatin SR UERE 2 SRS
7%, phenobarbital ¢>0.005 % Ti1&% EIZEPP
DEANRED BRI, IR HT 5 AR
IZ aleviatin & 1ZFHE A B B DT\ & B
N %. phenobarbital ¥ aleviatin & &7 b B
BHERAHE L TkDH. MTHRLU K FKEER%
&3 % procaine 3T K LT ACh &3
A UHMEROREEEZE FEwT, 77
—zsl; I ARRE R A 3 B2V A B T
%. FLDZEER T 3, phenobarbital G R 5
Z X B mEEEN AR, EENETHCE
FEANFRE L. BB 7 7 - vEEEALR
» 5Nt FZ phenobarbital (3 EE G
HHe, ﬁiﬁﬁ'ﬂiﬁiﬁﬂfﬂl%flﬁfﬁ L, =%
EREETLHTHS. RNZEPPICHT %
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FiG. 25. Comparison of effects on the EPP
of curarized muscle in 5% solution.
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FI1G. 26.
of curarized muscle in 0.5% solution.
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F1G. 27. Comparison of effects on the EPP of
curarized muscle in 0.05% solution.

Aleviatin
---------- Phenobarbital
——e — Minoaleviatin
————— Resochin
———— Diamox

L

Bl 10 20 0
Time (min)

FiG. 28. Comparison of effects on the EPP of
curarized muscle in 0.005% solution.
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F1G. 29. Profile of effect of anti-epileptic drugs on the EPP of curarized muscle.

Aleviatin Phenobarb. Min(ialev. Resochin Diamox
s LILL | LLLLE L [ L e
N N A T
s | Wl = i
&WW67 BN T SN | i | 4;47
SRR A BT MMEIFATH . - THTA HRLL—ETH. LHLFODITA N
WA E ORISR L OFCERL, % AR DOWTIZRE T A DB

BAFHEL TV 503D THIREWHET
5. FRMIEFR DS I 7° MR ) FEE
FEECHE L TOWAHEIIHATH 528, Mg
NERIZ L ABBENAIREL e > LBIFETH
WTO v+ 7 AFEILE < REEA R 5 D
BRTHH. £50 )5 S THMBRHEEGT
FEry >+ 7 AD model & LTHL LD HHEE

INTELRNT, HH < OEHOIEHRREN
HEAL, HL0HMRA 52 TETHS. La
LI TA AR ORRERHBEES T T 5 EH
ZOWTIE—ELoEmbh T, &k
DILTADAFNL, Vi & HERKFEET
EHHRRCERATA DL EINTED, FiR
FOvF T ABEIIREO TN X D EM T
bhH. o CHEDHESBTELNIME S
FOEFPROFNE L THTIDDHFUT W
EVWDIEMRTHS. L, a0y
(Mg, ether, phenol, guanidine, $T cholinester
ase #) DOESEICHITHEM & PR
n%ﬁé@%%ﬁ&é&&ﬁﬁbzbéiﬁ
EHIXINTWA LI, SEIOERICE T
LRI BT B CAPAARIDIER BT O
B 3 BN - BFHRITIEH (CHREVHFE T
5.

HERH ] LT A D AFID 5 b alevia-
tin, phenobarbital =D\ TiEEIK L7z & 5
2, ZORMMERCMRHESTCATS
ERICDWTIIW L D0 08EERS D, ZD
WHEIERABDTEY, 0L TIIEDOKER

PUCA DA B DB EEE R ORI REIE R
BOFEIIHES TRz L 512 kw200l
EATIebNTHEY, BRCEWEL % D
aleviatin, phenobarbital, minoaleviatin D%}
%%mvmob1m§y<@ﬁ&ﬂénrw
%. Everret & Rlchards biﬁwﬂﬂfﬁﬁ
IR OV CHIE =A% i L
TWBH2, R LIRARAR—TRVWOT
ZTOEWRE B-ECANT, ZONEE L
% & phenobarbital >aleviatin>minoaleviatin
DIEE - TEYH, —7F metrazol JEEEZ 6 L
Tit aleviatin X T, minoaleviatin TR}y
TeshRARD T 5. ¥ /- Toman, Goodm:ri
G [ERE, BAESEEEIZHA LT3 phenobar-
bital > aleviatin > minoaleviatin @ || T ,
minoaleviatin Tl Z OFEIFFEL <G &
BELTWD. RETIE I NIRES Hi L
T AHHENO—BFAEA TIHHHE A EEDOIE
BELT, HTADASDIHRE LS 577
BbEDBDNTETWADY, RILDEHE
B R ORI FESEIC K L Tit  phenobarbital,
aleviatindt, LU WERE FF 4 DT L
minoaleviatin TIFEETHH, —F7 v =
v BFEVE\Z-DOU Tk phenobarbital o Zi B
A ERAE BTN 5.

FOMHTERLIC DN TIT 72 o 7o RBRIT B4
TIE FE=3KANL 0.005 % ABR\ 2RI 3
WTWTFRGHEHEER L, o DR
X {Zphenobarbital > resochin (not neutrali-



POCADPARIDBREIZ BT T B E

zed > aleviatin > minoaleviatin = resochin
(neutralized) DIETH Y, IR L72HHK T
DESHB AT B FUREE R ORE L1343
TAT L 72BHR 2R D BN HFINEE £ OB
EAEODFHFT VA & LT EBREE A
Th5.

resochin O F X TOPLEFEEFIZOWTIL
KRATHHH, SEDOEERTIL resochin &
phenobarbital (2 /& I~ OIHER %
TR L72A3BIR L7z & 5 1T resochin 2 i@iets: ¢
HHEAND, ERTHELNIHELZTOEE
resochind>fEf & LCZiF & ha. pHT7.012
L CpHOPE A4 L T resochin i35 %
BEMHECIERST 52, TOERIRET
bLENS ol BIROLHITH LHETO
PR ER & T3 % & 3 14E resochinid $t
REBEEMIH LI RRITRDH, ZOA
CBL CRECRHAT 2805 5.

—7 diamox (TG L TR FER A
LIRS EARL, HEN (BE)
ZEH$ 5. diamox @ﬁﬁ.ﬁ%f’ﬁﬁﬁe:%?%)
HERFE T 7\~ Millichap 1+ & KESH
BOZw LTI RS - 7o & BE LT
6.%L@®ﬁf%§h%&@%ﬁﬁénf
Wis\s, —F, BBENESEBIC L 5%
# L, phenobarbital, aleviatin C{LE{E
FARBBNI-DK LT diamox Tik LH %
B Do 2. diamox [ZOWTESEHEIE SN
TR R BME S TR D RIER A
WEL EBEZT, WUEEAE L TOME
IFEEMTH Y, KKROFTALAREEAY
FICEAD SO TR WAL\ R S AIBET
b5BH. B LB TH BN CERRI R A
T LT LTE B I D AT diamox D ifK
TOERBEFREELZ TLEMTHY, Z0
ST SRR LB ARHR T OBHE B )
Nz 5h.

LA, FhOFT Iz o 1HEREHTA 2 A B DK
BER A 53 B 15 I OREREGE & R L 74
B, AR L 5P TA 2 A AT b
MERCTOIREER & b HEETTERY

— 171

BETHL0b5D, M TALAROIERBFE
DR BAE, MHBGTIC AT 5 TA DA
HOtERBF + M NEREIZL T, LH—
FERHRE T 32 & » T, HREIRER IR
DIEMBF, BITILTANADKBEDERIC
i L W E 525D EE2D. SHEM
INEROFERIZ LY, FOEABF RIERT
5200 THAHN, FOEBZOWTUIRT
HETHTETHS.
& ES

BERAICE S EA N TLBHTA M A Al
@ %5 %, aleviatin, phenobarbital, minoale-
viatin, resochin, diamox o 5 @i #E(, t
¥ 7T v OLBEHEE THERLFERLT,
FRAEEEIZ L D 7 7 = v TS AL ZEPPIC4%
BERAlILE <« OBE (5, 0.5, 0.05, 0.005
%) TEAIE, BRI+ 2 EH 28
L, b8 CTHREER & g L e bRES
Mzl BB REA2ENTIUIR
DB THD.

1. aleviatin{ZFRIKIEE 0.005 % & ERUT
WENSHEPPAET X8, 5, 0.5% CikssH
EPP%{EL I €7, HERIBEIT L 250
EAIIL 5, 0.5%aleviatin Gk 3 545, D
R AEERIB T 2 L THEEM A HOGER &
Nt FMEOEENERIL 5 % aleviatinT
EH%T HA, 0.5% aleviatin T34  BE
AHTIE ol ZNBHOZ Lk aleviatinid
WARBET7 7 - VERIEREZE T2 &%
RTHDTH5H.

2. phenobarbital (¥ 0.005 % %EE\UT,
aleviatin I L Z=fEA %R L. 0.005 %
phenobarbital Tix#: %2 EPP ##2-TH 5
M ER Xl HROFMHEOIEBER I 3
A1EH baleviatin IZLL T\ 7z, 473k aleviatin
LITEMNREENRED B

3. minoaleviatin O{E daleviatind F
L L T e 70wt O s B /e A
BB BN BRUMEOEHELIL,
5, 0.5% minoaleviatin 1Z X » T4 EE4



172 — 7

2o,

4. resochin®{E AL aleviatin LI L T
W7z, BfLaleviatin & D582 » 7z, EPP i34
BETETL, 5 0.5 0.05% TidkERHL
L7-. 8L resochin OVERIL-FDOHRERM:IT
E3L o EdbELDNDOT, FHERZLE
resochin Z{Ef X #7240, 8L it & LEPP
DIETAH#RBDDHZ ENTE 2. BEOHRED
TRENEAT 5 % resochin TEEMITET LA
73, 0.05% resochin CHEAZ T inh - 7-.

5. aleviatin, phenobarbital, minoalevia-
tin & ¥ resochin @ 4 & O3> EPPIiz x4
LHGIER NS ERDOIEFTHEL D Z
ERRBDH BN,
(rfRPEIZ Us b ) >aleviatin>minoalevia-
tin=resochin (FtkiC Lizd D).

6. diamox DEAIX, BIEZ 4B DR &
HRB EZELWHERA BN, 5 % T,
EPPRRAEIC EA L, RUOTHAIETL,
FIZHE L. thoBETI, RIKEEAR
WTWTFNRHEPPD ERAK ALz, BIEKE
BT EPPXZ(b Linds» 7z, # Az diamox
& » TEPPD EH LT\ BRI, 4
P 2 SO R DIEBE A 2EPPIC &S
THONRRDBNL., ZDOZ L, 75—V
T X - TEE SN HEHESHONERE
2% diamox IZ X » THBIN/AZ L %RT &
DTH%H. BHROMEDOTEEELE 5, 0.5
Y%diamox IT & h BEX ZF 2 Tz,

7. INbSHEOEYOFERBEFICOWT
HETOEELY L, Gb¥ THRAERTOE
A& gmat L, FREEA 2R EYAT
%%&ﬁ'ﬂk 6$ﬁ§bﬁ‘ -7z,

x [

1) HAUPTMAN, A. ! Luminal bei Epilepsie.
Miinch. med. Wschr., 1912, 59, 1907.

2) FHESR | KIRABRORN, BIK TR
1963, 40, 914,

3) ToMAN, J. E. P. : The neuropharmacology
of anticonvulsants. E. E. G. clin. Neurophysiol.,
1949, 1, 33.

4) EspLIN, D. W. . Effect of diphenylhydan-

phenobarbital > resochin

N

toin on synaptic transmission in cat spinal cord
and stellate ganglion. J. Pharmacol. exp. Ther.,
1957, 120, 301.

5) MORREL, F. et al. : Effect of diphenylhy-
dantoin on peripheral nerve. Neurology (Min-
neap.) 1958, 8, 140.

6) BLOM, 3. : Diphenylhydantoin and Lido-
caine in decerebrate cats. Arch. Neurol. (Chic.)
1963, 8, 506.

7) NORRIS, F. H. et al. . Effect of diphenyl-
hydantoin on neuromuscular synapse. Neurology
(Minneap.) 1964, 14, 869.

8) i baE  MIRBEAIRITTIEOPHE, il
AT, 1961, 13, 284.

9 Lz - B R EREMICIETIEE
DO, BLEIEY:, 1964, 16, 352.

10) /NR¥EH - ERERY R, 1955, 8, 1.

1) it smREEORE, HHicovCo
RER, Athko®l, 1961, 12, 39.

12) MERRIT, H. H & PUTNAM, T. G. . A new
series of anticonvulsant drugs tested by experi-
ments on animals. Arch. Neurol. Psychiat., 1938,
39, 1003.

13) HFLKER © v NEREDOFG|, &5, 1957.

14) GAMSTORP, I. & VINNARS, E. : Studies
on neuromuscular transmission. I. Influence on
neuromuscular transmission of alkalosis and
acidosis. Acta physiol. scand., 1961, 53, 142,

15) FK B - EERT L KIEAL, KR NE
frOZEBIRM, BAEEE, 1959, 21, 900.

16) HE=4R . MR, ESERE, 1954,

17) EVERRET, G. M. & RICHARDS, R. K. :
Comparative anticonvulsive action of 3, 5-5
trimetyloxazolidine-2, 4-dione ( Tridione),
Dilantin and Phenobarbital, J. Pharmacol. exp.
Ther., 1944, 81, 402.

18) FIHEHA - P4HE B EEB TANAD Reso-
chin”#a8%, X & kg, 1961, 13, 28l.

19) FnHEAA - B 8 TAM AT 5 Chlo-
roquine i iMFAEROME, &5HEK, 1964, 14,944,

20) Resochin CHkEE “1~5" s<f = i, 1959-
1962.

21) STERIADE, E. & TOICA, E. : On the an-
ticonvulsant effect of quinidine. Epilepsia. 1959,
1, 264.

22) “FA4 7'y 7 A7 BKRLY Y ~ £, 1962,

23) BERGSTROM, W, H. et al. : Observations
on the metabolic and clinical effect of carbonic-
anhydrase inhibitors in epilepsia. Amer. J.
Dis. Child., 1952, 84, 771,

24) FIHEHE L CAN AR E LTO Diamoxd
FapR, B A, 1961, 19.

25) MILLICHAP, J. G. et al. : Mechanism of
the anticonvulsant action of acetazolamide, a
carbonic anhydrase inhibitor. J. Pharmacol. exp.



HCAABOBT BT TIE T HE — 173

Ther., 1955, 115, 251.

26) = RO BiNOBEEKECLST AEE
IR D BB — R I O\ T —, X & R, 1959,
11, 1053.

2N AA LD . REBBLKBEEIAERI DI TAN
AEFIZOWT, fETTZROES, 1963, 7, 902.

28) KIRIEFE | MR EEAEOAME & B, £k
OF2E, 1961, 12, 137.

29) F LIEE ¢ MROBEE, SR0bEE, 1956,
7, 370.

30) FIEHEVAIR | CAMASE—EER - El—, &
s 1064,

Anticonvulsants. Physiol. Rev., 1948, 28, 409.

32) WHIELDON, J. A. & HARREVELD, A. V.
: Drugs effect on the results of minimal cortical
stimulation. E, E. G. clin. Neurophysiol., 1951,
3, 31.

33) GANGLOFF, H. & MONNIER, M. : The
action of anticonvulsant drugs tested by electri-
cal stimulation of the cortex, diencephalon and
rhienencephalon in the unanesthetized rabbit. E.
E. G. clin. Neurophysiol., 1957, 9, 43.

34) f E# L HTANARIOHRICET HEK
AT, REFAESE, 1960, 62, 1574.

31) ToMAN, J. E. P. & GOODMAN, L. S. :

EFFECTS OF ANTIEPILEPTIC DRUGS ON END-
PLATE POTENTIAL

By
YOSHITAKA MATSUMOTO
Department of Physiology (Director : Prof. T. NAKAMURA) and

Department of Neuropsychiatry (Director : Prof. T. WADA),
Faculty of Medicine, Hirosaki University

There have been few reports concerning the effects of antiepileptic drugs on the
peripheral nerve, muscle and neuromuscular junction. This study was carried out to
know the effects of antiepileptic drugs on the endplate potential (EPP) which has been
remained unknown.

An isolated sciatic-sartorius preparation of toad (Bufo wvulgaris formosus) was
mounted in a Ringer bath for 30 minutes before use. EPP was extracellulary recorded
by Ozawa’s method after the muscle had been poisoned with d-tubocurarine chloride
pentahydrate (Amelizol). EPP was recorded by synchroscope (Iwasaki, MS-5013) or dual
beam oscilloscope (Nihon-Koden, VC-6) with a direct current amplifier. Nerve and
muscle were stimulated by electronic stimulator. The stimulus thereby was a spike pulse
of the maximum strength continuing for 0.07 msec. The drugs examined were diphe-
nylhydantoin sodium (Aleviatin), sodium 5-ethyl-5-phenylbarbiturate (Phenobarbital),
trimethyloxazolinedion (Minoaleviatin), chlorquine diphosphate (Resochin) and aceta-
zolamide (Diamox). These drugs were dissolved in Ringer solution in concentrations
of 5, 0.5, 0.05 and 0.005 % except 5 9% Aleviatin which was dissolved in propylene
glycol 40 v/v % and ethanol 10.5v/v %.

The results were :

1. Aleviatin produced a fall of EPP followed by an abolition in all the concentra-
tions but the lowest one in which EPP did not change. The abolished potential did
not recover by switching the drug solution to Ringer solution. The muscle action
potential by indirect stimulation was abolished by 5 and 0.05% Aleviatin solution ; by

stimulating directly the muscle action potential was abolished by 5% Aleviatin solution
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but was not effected by the 0.05 % solution.

These results suggest that Aleviatin acts as the curare-like drug in an appropriate
concentration.

2. Phenobarbital produced a similar effect to EPP except in the lowest concen-
tration which increased EPP very slowly. A similar effect as seen in Aleviatin on the
muscle and nerve action potential was also found, though different quantitatively from
Aleviatin.

3. Minoaleviatin effected similarly to Aleviatin on EPP, but quantitatively differ-
ent. The abolished potentials recovered by switching the drug solution to Ringer solu-
tion. Five and 0.5 9% Minoaleviatin solution was ineffective on the muscle and nerve
potential.

4. The effect of Resochin also resembled to Aleviatin, but it was stronger than
Aleviatin ; all the concentrations decreased EPP and 5, 0.5 and 0.05% concentrations
abolished EPP. This effect of Resochin may be attributed to its high acidity solution ;
pH of 5, 0.5 and 0.05 % Resochin solution were 4.5, 5.5 and 6.3 respectively. The
neutralized Resochin also produced a slight decrease of EPP. The muscle and nerve
action potential were slightly decreased by 5 % Resochin but were not influenced by
0.5% Resochin.

5. The inhibitory effects of the antiepileptic drugs on EPP were nearly in order
of : Phenobarbital >>Resochin (not neutralized) >> Aleviatin > Minoaleviatin =Resochin
(neutralized).

6. Conversely to the drugs mentioned above, Diamox showed the following find-
ings : 5% Diamox produced initially a rapid increase of EPP but it was followed by a
decreasing potential, finally by an abolition. Diamox showed only an increase of EPP
in other concentrations except in the lowest ineffective concentration. It was also found
that the diphasic or polyphasic action potential of the muscle was superimposed on
EPP in the increasing period of EPP induced by Diamox application. This fact indi-
cates that neuromuscluar transmission blocked by d-tubocurarine can be restored by
Diamox application. Five and 0.5% Diamox was ineffective on the muscle and nerve
action potential.

(Autoabstract)





