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KBLOERIR, BA44E 1 73516/ B AREE M F 205 TRE
Ltz %7z, R4 6 A6 A RKRBELSRESBOTREOTETDH 5.

48, BERENCH O T, BHiEERIOSEBIRAH
RODEINTEY, LLICHBHticES, BUWER
DI RGERHHEFSEA SN T 5.

R BRI DV TR, MR EARICEY
LEHBRERAERICS & T RROTEEITER D-
OE»IE, BEBO RBEICE-TEREDNTL % HEK
SHEEOEEENERBELOSERINTNS. &
D513, 1EREFO_FBHE{L%Z, Jenden 5 -0
iz phase II block, Zaimis 78 |3 dual block &
FrlLtz. —7F, Thesleff 9-10 (FH&HIMEOD transmit-
ter ICHT BAREFUDETHEC o T3 T EEHER
45& &b, desensitization block &Z3iJ7:.

BEERTHE LR BO ST 2 RSB HIEERT
% % succinylcholine chloride (S.C.C.) €2 T
Y, TOXINIERBFEO_BEOELBLLDON
12)-18), kO BEMEFRO K& RFERE LTEHR
TRTUBIN-20,

watiERlic BT 2 Lo wiicid, S.C.C. ORY
MR, KEBERICERDSRD SN TN
18), ELEICZD Katz 520, Crul 52550
Fid, KBS ED S.C.C. DREIC L > THEER

I ERR AR T /E A (phase II block) @ REHS -
—%, de Jong 520

BEDLNICEREL TS,
13, S.C.C. ® phase I brock OELICEMAE N
WTEYD, Walts &29 |3, prase I brock DHE
RSBV ERMKMBEELRRTFTH 2 LKL
T 5.

ZDkHiC, RABEHERDOIERERICOVT

BEPR level T WERIT REBO—FEL TR,
¥, ZHEEEbCHT 258aC LT, depola-
rization block 7% 5 UMIC desensitization block &
g 5 & D1628), phase I 755 UIC phase II block
EFRT A D, H BV, BT dual block &F 5
bo I Ehb B, T, KROWRSEM block
IR L T.S.C.C. DIERSBEEER 20,5503,
curare BEIEAD EHTEHHEELNE. TDXIN
£ EOREIR, £0bREBIT, ROBUGIHER
OVERBFEICE LT, BADORBREEL T3 E
EZRTHEDTHAD.

203, ¢ TCRERHRICOLEL, MEHEE
EWEE D RMFEICERTSH 5T EARELmn
AR DFEERNT, BEERNIC S.C.C. DK
FERICDWTERL, BEROBRELHE, BREZAS

7.
AR RESLUHRFE

MREGRRICRBZE LI, E£12F X080+
bz B2OFIOBFICOVT, LEKBHICREET
o7, 29F D HRERERTIE 2 BRS04 TH B, TR
TOEEL, 8 pethidine 1.0mg/kg, & atro-
pine 0.5 mg DRHEFETFIC, N;O-fluothane THEHR
BADH, HHEHEANTICEENFTENT LD
N, 1.0~1.5% @ fluothane EET # £ I /.
Fluothane {ZFEPREIIC B & 11 BB TIT, FHERR
BEFICRELEI RO EHBHERIN T S203D,
B3 B E R F MBI RATTIS o 708, FRIED

Clinical Studies on the Dual Mode Action of Succinylcholine Seiitsu Murakami,
Noboru Hamaba, Tsunehisa Okura & Masaki Kidani. Department of Anesthesio-
logy (Director: Prof. F. Akasu), School of Medicine, Kanazawa University.
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RIBITE L T3 BRFRICEE /.

FRHER (ME) © THICH-Tid, B %
armboad EICEEL/-DH, EFEMERIMKERE
REMBBECR - THESS LY, PHEEHEELTEE
# 8mm DBAREIE 2 2% 15mm OMET EE
L7:d D%, FED thenar & 53 hypothenar
(&L T, m. adductor pollicis) OB LicEE
U, REMZEORIBIZ, SFERMEE (BANE
4%, MSE-40%) A8\ T, 0.5msec duration @
WD, 1 cps DERFEE TERASIME L THAS
17z, Tetanus FBUL EEERIBA 50cps &L,
FESR S RIS L, ik, ESEEERI S LT,
0.3cps A7

FERBHEXIZ, Polygraph (BFNeE#E, RM-
1508)) DOFIE#SIEEEA /L C, Braun @I THZE
L1EH30, FERF ink HSEEETL o7, ZDLD
IEM¥E DIRIE D&% elctrical twitch response &
R

—75, BROLHEY (BN) OR &K, foil
strain gauge ZFRIPEMEE LICES, EHEL,
transducer (RP-2%) AL T, MELE#HIC ink
EXHE L. Tk mechanical twitch response
ET 5.

1 [FFR 4T E (tidal volume) DRIEN, 29FIthD
1R2BIC 20T T o7, §ib b, FREFES,
integrator (RFJ-2#!) AL THAZTLHLY,
FRsEE U Ticé&& L, Wright @ ventilometer 3
BEMALA. #BALEBIFRSTEOELREL
TR AES 5T, FESERH BB I HEEL .

Pl EO ZBEDBRRE HbERNIC BT LT 1
W, REFICHIc o T}, VWITNE control height %
1~2em & U/

Wp S L7 Bt ANiZ 2T succinylcholine
chloride (S.C.C.) T& b, 1.0mg/kg % 1 EIE&
U THIRAICRBRIICRIERS L. 2900k s
&3 6.4mg/kg TH Y, RIE4.0mg/kg, 5 14.0
mg/kg THotc. ZDH b, 144ITI3, 8.0mg/kg

PIED #EXTIEbA TN S, 2081268 TiR, #
cholinesterase | T& % edrophonium D&53,
10mg % 1E&E LT hHir. Phase I block
~NOBTEHET s E LT, MRIERS
LT % Wedensky D4, post-tetanic facilita-
tion (PTF) # XU edrophonium i€ k% EHOH
IEDITHIC, post-rest facilitation (PRF)7:5 YT
PR D RBICHKITS 5 twitch response
O—@BHHEAESK2), FIibb, preparalytic faci-
litation (PF) %fnz 7.

wRER

I. S.C.C. SEERERSHOERGIISOEL

1. SRR EEENRTL S CICERBRIEO
[Bl78

S.C.C. DEENIBR S O Mk =T O [
BFE#4, twitch response DEL2THKRERIL, initi-
tal response FBUIBO HICH T TEAZEL /.

S.C.C. # 1.0mg/kg ¥>, 8ELLREHREL
14BN 20T, ZEED electrical response D58
AWEEREAER 1ICRYT. COE, mechanical res-
ponse 30M NI DIFETINEFITLTHEL ..
Ricaohsml, KEYDHD S.C.C. 5ENE—
THEICbhhbET, RICOTLMEEARMICZBEA
EPRTHY, B1EHRSRICENT, TTRREE
BROHDTIY, TRAHBARKMEOEL 6 SICRATK
DL IMEAZER, S.CC. #HEDLIVERLICLS
TIOIERIEAERSSED LN, LrLEY
ZEoTHBE, F1EREKEDOTLHEAERZ 5.9
+2.33THY, FWIEBREHRICNIEET, &K
ERREHRSEHONEDL o7, B4, 5ERSHR
ICENWT, TLBERKEOFHREICEE OGRS > b
Bhhicd, F1RBRSROTLHEIMEMICK~NTE
BLIhibh ot

14FD S B106ITIE, F2EPIED S.C.C. 5T

1 P Bie R 3SR H AR OEMRES 2 EL BER L

THEHLN (1), TLicsE4, 5EES®IC,

£1 S C. C. TENERSH, SToMMEHTEEITHIIOSEEOHE

cumulative
1.0 2.0 4.0 5.0 6.0 7.0 8.0
doses of S. C. C. (mg/kg)
average time (min) 5.9 6.0 . 5.4 5.5 6.4 6.2 6.2
(£8.D.) *+2.3 | £2.0 | x2.9 | 1.1 | £3.2 | +3.7 | +3.4 | +3.0
maximum 10.0 6 14.0 15.5 18.0 18.4 18.0
minimum 4.0 3.5 2.0 2.0 2.5 3.0 4.2




Succinylcholine D ABMEVER

C OIS DR XD THBH, BELERIGHE
(tachyphylaxis) &AIEINEDL - 72 (0.10<P
0.25).

—7%, twitch response OFEEHRO EHEERZ,
S.C.C. DREREDREREL LHIEBELL (K2).

533

T, twitch response DIFIEOTHEEEL,
K ORBAEICH U TERNTERER L. $3E
BE% (BEE5E 3.0mg/ke) TTE, ZOEBERE
bOTHERLTH o7, BAEDE, ELIKH6HE
BUEICENT, ELEBRET 2008H4LDONT.

Bl Tachyphylaxis DR & 5N10PICEY 5, FAMEHEEEFEENOREL

min

10.0 | y
. 1
R :
. - M . . —y T
5.0 3 . . T . -
: 3 * . H ;
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
: (mg/kg)
ftahia kR, BEE S.C.C. ORBBREEERT.

@2 S.C.C. R 58, twitch reéponse
ﬁﬁ%mﬁﬁ%@@ﬁﬁ@%@

% . . S.C.C.
o ‘kg)

1@7 ®§myg)

@ 2.0

® 3.0

.

1® 4.0

50 ® 5.0

©9®
222

6 810

2 4

log minutes

M o&Hid, UEAOFEEEFEDT. Hil
izl3 control fE%100% & L 7234 @ twitch
‘response O [k (%) %, HEhickHEO
SEBAEE & o7z B S.C.C. DREIEN
CREREEERT. ’

Lici o T, S.C.C. #EHRITHY 5 MiERfhnEd
W OEIEREE, FAEKTORLE, Tiuck (B
EEOEIRIC XN THB EBHLNTH S, |
#13 S.C.C. DREHREIC L o TEELIXWVOT, [H

BREOEBELDOEEAZELTNI0DIE, BREOER

THHLEZDONS. ;

2. Phase I block A RJEHEKLZNTHOR
2tk

1) Wedensky O#fil, post-tetanic facilitation
(PTF), post-rest facilitation (PRF) 755 CICE
EEERIBIC g A B DI OV T

208ic DT, tetanus FEID 5 CNCIERSHEERIBIC

%9 3 electrical 3 XU mechanical response @

Eh2EEE L7 (#2). 50cps OfF# tetanus H
Bho twitch response D&EfLAES S E, S.C.C.#H
BE#iD control FERICKEINT, 70% LI ED tetanus
fade (Wedensky O#I&]) & & Hicd i 29F)
24l (16.8%) A THo7c. Ffz, S.C.C. #EH]
CI120%P LD PTF & &p7flidrz, 2Hics
VT post-tetanic inhibition (PTI) 24 & H .
Wedensky DbIA5541c #E L K& TO S.C.
C. D¥5EEIZ, ¥ 1.2mg/kg ThHY, FDLE
ORBHFAIZTEEI2.380TH o . ThbDE, FLA
EA&FIIBOT, 1.0~2.0mg/kg OEEICL T,
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CDEINBERNHEET I ENBEDON. TOD
BERT phase I block ~DBfTid & HENIL
&, TOMMDHERENSEZ TLHLH,TE S
nS, LdoT, Wedensky OHIE)IE phase I
block ICH I 2SI LEBLL. —F,
nus B OEES 100cps Ll e K4 5L, S.C.
C. BERICENTH CORRBERLIDT, bo
ORBHEICREL TN EbDTH B EHEFL
re.

teta-

NE- &1 - K& - KB

S.C.C. DREBEE H 2 I BEHOFBRMAED
HEMPS AT, Wedensky OHIENCE| & FNVTHRE
T5HR%L PTF ThH 3. COEFAKSH, tetanus H|
BOHE L b VICFRHE I 28K 2ic L7cti» T,
KM TES DREIERICL > T 3. Ek, twi-
tch response DEENRTELTHS1EL, PTF i3
ZFRicHLHoh, MEHEEOEBEEICEEL T
BER LA INIC.

KEBADFITIE, B 2.0mg/kg O S.C.C. D

£2 S.C.C. REBRSHICHOLNIZRERICOHFRZRD
Y HRERMN S PhREEE - OBER

preparalytic edr.
Wed:i(n);’ PTF (50cps, 5sec) facilitation antagonism
inhibi-

onl 120- | 150~ . | 200- 120- | 150- .

tion “ie0% | 200% | 2509 | ~390% | “15095 | 20095 | Poor | fair
average.time | yp 3| 22.8| 31.6| 54.4| 641| 59.5| 87.3| 59.2| 125.4
(+S.D.) + 7.3 +9.7] +10.3| £13.6 | +10.3 | +17.1 | +28.9 | =15.2 | *£16.5
a"‘j;;%f{g%"se 1.2 2.0 2.9 4.4 5.1 5.3 6.4 3.9 7.1
EiS‘D.) + 04| +07]|+09|+1.2|+1.4)+15]+13}|+1.0|=1.7

PTF 3 4 Bz, PF 725 TMC edrophonium €& 2RH5IRIZ 2BBICKALTENE
Wedensky D#iflE L0 PTF 122940, PF 32451,
F12flic o TEZE s h.

nicg L.

edrophonium i & 2 #4550

B3 Phase I block iCBWVTHEDONIFERGRICO—BIRERS

mechanical twitch response

S.C.

(mg/kg)

electrical twitch response

C.

L ——

HiNH

lcps

R LA

(54yr-old man 54 kg)

Electrical 7% 5 U'IC mechanical response OWFNICBNTDH, EFLTHRELTED,
S.C.C. DEBRESENBERTIDIC LR TEHEL > T3, ‘
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58T, 3T, 50cps DE#E tetanus FBICH L
T PTF BRET ALY, 3.0 mg/kg IKET
% EaefliceoREBERAIN: (2, K4). S.
C.C. DEREROZEREL b, PTF BEREFRIC
75 o T&7chs, T DIEA phase II block @ HIEIC
RBA%BDIEEE S > CTEEL T I0MEBLES. E
513, 00BLED PTF A EHO5NB X DT
o7 (S.C.C. FEiikEE 5.1 mg/kg, R5HH
WDOFI64.15%) A& oC, phase I block 5%
BLbDERELRY, O EIBLTRERT
5.

PRF 735U BHENBICHT 2 RIGD E L b
PTF LEFUTHB L. bbb, HigE—RY
ey U7cdb LICRI T 5 twithe response DIRIE
#K% (PRF) 13, S.C.C. DMBESEDEMC LI -
TERICIS > 7cs, ZTOBEKRFR PTF 2830080 L

4 Twitch response O—BHEERSR
(preparalytic facilitation) DR

(mg/kg) il
A.1.0x1 !

Tio Tso Teo Twe L R

B 1.0x2 e RO IHID —

C 1.0 x 3 ————eeeaeiBHIND—

D 1.0x4 e SR VHENED—
E 1.0x5 e

F 1.0x7 e m—-———

1min

lcps ORI EMZ /& 2D electrical twitch
response DEFFLHFETH 5. 9, Wedensky
oOMmEInEHLN, S.C.C. RESEDHEITE
737, PTF, PRF 735 QCBSERIBIC L 2
BERENAEDONE LIS 1. —BHE(R
ERRIIL - ELLBINTRELTVS. BLOD
FiL, HETHICERICR 2008 HRNTH 5.
Kb TiZ tetanus Fi#k (HFIZOHE), L
2 0.3cps DOESHERIB, RIT FIBDhlizR
T. FTRENL TH 285 —BHREERSR.

ICE L 7B I B0 T H150~200%BEICT ¥ 1ih o
tz. —7, BHEERBENCIC 3 twitch response
DEKRESRS, TOBKERIEKITOBTH- . £
n#uc, PRF RESEERIMIc X 2&1tid, PTF &
$b+¥7T, PTF #& LT phase I block DFHEIC
B oL EELohik.

2) PREHEERENT ORBICHETTS S preparaly-
tic facilitation (PF) €2\ T

20814 Iic BT, S.C.C. DRESEL—ERIC
ZL7:Db, S.C.C. DFITL 5T electrical 125
8IC mechanical response 23749 3 ERNIC—@
DEENET 3T LS hicEni (B3). &K
DIFED A EH ST 2D twitch height &, {2
HOWKE ZMOZINEOHABARTEDT L, 54
KHNTIRIBE T TH o7z TD X I EHIZERN
T, PFH120%0) kicig L7246 (82.7%) T2V T
A% &, S.C.CORBZERNTHE 3.3mg/kg ITET
2 &, 120~150%icH L 3 PF sA Lo s LD
7Y, OB BEI5Y, RRI10B, 9
018 TH o7 (52). 24FI01051 (41.7%) IC¥B
T, PF 28150~200% ICELAAS, £DEED S
C.C. DEHRIFERIT 6.4mg/kg THY, TOF
R RE19H, BR300V T, FE8l.6HTH-
7. 13E, 200%%4C A5 LS51 PF ZRUKHIZS
EHSNIE, o7z,

—fgic, % xlca~7c PTF BEFMIC, PF OR
i S.C.C. DERSEL S ICEBBMICKELTH
Y, EAHIKZOEREL L CREESERL T
(OB EDLNT (M4)., LrhioT, HAKRR
DBl BT, T TN TOREMSEKICE
HELbITHA. PF CBELE5EL560LLTHE
%7, S.C.C. DEIRN~DOEAEEDH 2. HEAR
EREhbd TEOEAICE, ZORBINAIONSHE
f% R 7243, phase I block ~ZEAIHT LR
#ETIR, EAEERIBEAEEELIP o/ Thio-
pental sodium D52, PF ORRICHBEL B &
X175 o7chs, d-tubocurarine chloride (dTc)
obvE (1~3mg) % S.C.C. OREILETLTER
<&, PFORRRILELEImH INK. dTcD
Z DEIRITI0~60T1Ch e - THFEL .

PF O%®H & PTF 0 BHEx 4 5&, KBSO
Blic\ T, PTF 2% 200~2509% ICET BHP S,
PF& %8 Uik, PTF 25300%%C A AL D105
L, ERL TLE LTHERINDILDIIC ot (F
2). DX, PTF mZPICRELCREICE
>TPFBRELTL 3LV HEER, HRFOER
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BT, MEHEAHO S.C.C. ITNT 5 RICHERE

BELLTL BT EARBLTOS. Uk, 3&Cdh

F7- 5 PITit, PTF 28 3008 . LicRBLIICH R

BH5F, PF OEENIVBUTICE EE 2T,
3) Edrophonium i & B3 #EHERIKONT

S.C.C.ICX % phase I block #¢ phase T block
ICHTTUTIRRETIZ, #T cholinesterase AT X o T
R GEEEN RS ER SN B X HILB T LR &
RHEIShTWBEETH 5.

1201 BNT, BaD REEERT 2EIC Do T
edrophonium 10 mg %% 5L, twitch response
DEIEBRBICE LIZTHREBEL. S.C.C. OF
B S5E 3.8mg/kg, BREEHETER59.250%1E
WU KA TIE, twitch response DRIBEXIZ b
THT, Do, HEROEHFHERKMGEL, edropho-
nium K& 3 HFHBRRBRE BLOhi. LhL,
D AT, phase I block TASNB L5
edrophonium 2k % block DR £ LK
Motc. S.C.C. ORBEENISITHMLT, Fh
7.1mg/kg & 750 BIEHEE S 1255100 o EE R T
i3, ZOEHSHRIIBLHFTH ok, B, edropho-
nium K& B3EHORBICEPIZY OBAERS LD
ohicds, PTF 25300% 2l EicEL, T&iC PF &8
FERITE oD BICY, BECHEHTHSZ LV KR

BRI,

CNFTRABNICEEFEDEE, DEDXIKC
35,

PTF i S.C.C. Dip{sE5Es 2.0mg/kg 2T A
BEXBICELLNSTL B, —igie, BEREER
5.0mg/kg ICETEE. PTF 230086522 5L9
Zizh, &5k PF ORBALMDoTL 3. —H,
twitch response QEIFEBREDS ch &FEEkIC S.C.C.
DORIEEED 5.0mg/kg = A 3R THL MIGE
LT BLDICIB. Lcd o T, phase I 256
phase I block ~D#®f7iz, S.C.C. DG EN
2.0~4.0 mg/kg DORYICE W THEITETL, 5.0
mg/kg % T % BHE R T phase II block ~DHTHs
B Ihsb0L EHIN D, Uk, CTORES,
S.C.C. DREENEINT 3IC Lo T X5 ICHEIT
L, ZHBEDONERBLTWIHDLEINS.

I. S.C.C. $BRIE#RERKO, THREREmOZEL

1. Phase II blok iTBU} 2R OEIE

S.C.C. RIE#HBIcHT 5 twitch response &R
OBFICELT, £0O—EIidd TIifE L. —i
iZ, S.C.C. DR E5E 3.0~4.0mg/kg ITET 5
PIETic BT, FERGEBOMKE GRAIL 5 2FRE
FoEoZL) i, twitch response OFHRID & 7
(BT, VWhHWB respiration sparing effect 28

5 Twitch response &FEREMEL S TIC 1 FIFFR AR D FRTE

Phase I Block (S.C.C.1.0mg/kg)

Electrical
Twitch N

Response

' -

Flow Rate —LW—%_——‘L._———“—H——M—
' t

Tidal

Volume W
$.C.C.(1.Ong/kg)

Phase II Block

~ W
t

(5.C.C.9.0mg/kg)

l 250ml/sec

D i

l S00mt

(45 yrold woman 43.2kg )

—

~ &

—

1min

Phase I block {CBWTiZ, HFROMEES KIICSH EAYICS twitch response
OEEBICHETLTNS. LH»L, phase I block IZHBUTid. twitch response @

BERAASETT L, »0, B HZEOMEBENEICE > TV 3.

BEANCHR L RRERT.

EHEBENEThORG
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AEpohic (5). S.C.C. DREEED 4.0mg
/kg X AiBE, TDXDL, KK sparing
effect {245k L, twitch response DEITHE S FHD
HEICAETLTL 3L Dicis 5. ZOBERKIE, phase
Tl block DEFTEEBICEFTETEEL L -7 (H
6).

1 IR E (tidal volume) & twitch response
LOMEFE%E A5 &, phase I block DIKEETIE, 1
EFRSEDEENRE LD TTAHRHLTHH/DIC,
BB RICZ LW A3, phase I block ~DOBTLE
bz, MEDOMEABICHEENSONE L DI o7
(®5). LalL, MEARKCET 2 1BFRIEDH
FEOEAWE, twitch response DZHIT KL T,
EEISEEICEEF 5 THD, phase I block %
TTL7-% b BM70 respiration sparing effect H5iE
BEIhThac i iddhi.

—%, SEERSGE (minute volume) {3, phase
T block O REKBNTHIZEAL BPLEL T
(7). ZhiZFRHOEL LEMICRE SRR
THh, 1 AFRSESTEINTOSLLE, B
BOETRAENSICVEDEELOND. CDAICHE
LTid, MEHOBE: BR80T, %5
KRN EET 5.

K6 S.C.C. DREBZEEL respiration
sparing effect & D&

sec.

+100 ¢

50 [

._50 I

2.0 4.0 6.080100
log dose (mg/kg)

#éhid twitch response DFREEBESEZ0&ELT,
FNE DEROBBIETT 254% < 1+ 28
BTRL, #ick ez 7 7 ABETRY.
BRI SBONBEELRYT. Rpo&Aid12
BloFHEERDL TS,

X7 1EFREE (Vi) EHHTFRE (Ve) OB

% of

Vi

control

192 14 min

150 F

(49yr-old woman 40 kg)

fEhiE S.C.C. }E5#D Vr & Ve OFBER 100% & LT, £OROMEIER (%) KT,
B ERESHOFRL LA L L EEOKIER. NhOMFI S.C.C. DREHRSDIRN.
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2. FREHICAHSNS phase T block DRk

Twitch response {€BL T, phase II block i
BT LB preparalytic facilitation (PF) 25 %
BT 5 LT TITaR~IcDS, THICEEY 2B
FREHOE TS L LD SN,

b5, 1 BFRESE L FREIELSHE L 12
FID3 L 64 (50%) iICHWT, S.CC. DRFEE
2% 4.0~5.0mg/kg WCE L7 L &, BREHOD Hk
EAICFR ST S I 1 IR ESEOE ML &
dons: (K8). CoOERMD PF BEIL, twitch
respone @O PF [CH~T, —iiZ, S.C.C. D

582 1.0mg/kg PHVEBETEDLA T 58, &
El4FICEITD, twitch response @ PF LD B
CHEL, BERTLTWE., ERiED PF i3, ¥E
5 10K EIOIFEESICH I - THEEL, L olcAR
BREH7:DBIE S.C.C. OB EAHKDER LDV E -
THETHICEREICIL 2 EmpsA & B S,

X9, twitch response 735 UiC FFRED PF
H&o, S.CC 1EEREEBOANCHT ZEELH
BLRERTHZ (K9). "T4bBb, S.CC. 0.25
mg/kg @ #HETI3, twitch response 3 &5 FER
FBHOOWTNICENTS PF BRE L, Z0OEE

M8 RO E RS — B e R

Phase I Block

Electrical
Twitch ol
Response

\
Flow Rate \/\h\ J\ J\ J\ J\ ) ,\,\J\fv‘/*fmwwwm/—

Tidal
Volume WWW\IVVW\WWM.

Phase II Block

................................ R TIRIH TR

| 250mi/sec
\\\m\\\\\\\\\\\\\\\\\\\\\,\
UYL
500
WWWWWWWWWWWWWW W
ittt
lsec

(G4preldman 43kg)

Phase I block KBTI, twitch response DAL 5 FEREIFEL S VIC 1 BERSE

BT, BRHUT—BYED BERSNSEHLNT.

Lad, FREOEEZ, twitch

response ICHI L TECHEF Y, BAK-THW2008H8ITH 3.

K9 Twitch response 35 QICIFERMED preparalytic facilitation (PF)
ICRKIZT S.C.C. D1 EHREEDEE

b oscc 025 mgsig

Twitch Response

B sce 012 myig

UL

rrow woce (MRRAAN.  mma

] 250my/sec
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Phase II block BT, S.C.C. 0.25mg/kg D#5 T twitch response i & PICFERIEFH D
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OT}EICE LT, FRHED PF O3B HLEHOLN
7z. T OFERICIR 5> T 2L, phase I block iLH
WTiE, FRBDOENEREBICH~NT S.C.C. LT
ZREUBEL T o TNAB T EETRBRLTNEA, —
BRSO EDRIThIITHE L.

Phase Tl block Tk} 30RBIEEH DL, TFHR
BEISOEICHEL T, EEMICRELARLVER
HARL TV S DI, FREAEOHEERICHYT S
RISHLFERTH B L0 D T &0, FRIGEE)IC
BELEATOWIRFIEHESKRICOI o THBL L
ICEBBDEEIONS.

% %

S.C.C. itk % phase I block %, phase I
block E&ERIT 2 HEELT, 1) EEIHMEERD
FBE/ER21, 2) BT cholinesterase FiCxd 5K
S, 3) ERGFISOE([11920-23203) 75 X8k
5N 5. Churchill-Davidson & 9D#HELISE, &
HHEGIC BT 5 Wedensky OIS S BiC PTF
DFEBED, EENFMEEL T LOFERTHL L
INTWBEY, ThdDESKIT presynaptic 78EA(L
ZFHTHDTH IO ), synapse KIRORILE
AL TORNEEZEZLNTNS®, 7z, deJong
B2, PTF ORBIIHEEEERE O AT KE
LTHH, S.C.C. DREBEEELFBEFEMNSBNEND
HE» DS, SROBIICIIRDBEBTNLEDONTNS.
Lo L, BIRTR S OREH DT, HRHXIED
BEERISERIC K o T, MEHEATICET 5 block
OIREEDZEALDIS o L BFEKICEMEL 25 LEZbh
T B2,

FEERA9IC, S.C.C. it& % phase I block »56
phase II block ~O¥TEm 7T 5HAK, S.C.C.D
BEFRICLAREBFEEDE, REBEELE WM O S
%, X 51T, tachyphylaxis OFEILENMEL S
5T 5.,

ZdD5b, S.C.C. DREFFICEL TIE, Mk
5®dF4», phase I block KBTLLTWNETSE
D2LYSEH B—F, FHEEAEETRE BRI, &b
BHECHKETILERTI0D4H5. LoL,
Katz 520 B EFRICLIZEZRIZIUVEREL T
3. X5, Walts 5293 S.C.C. DEfkARET
i3 phase Il block X2 HRLUE» o7chs, BHE
Lo BEIT, LV@RICHLED ORI EBNT
VW3, BEFEICET S DL S BRBOAR—II,
BEFEPHMEEDOEIL R ETEDEEILND
2, A0, coORIKALTEIERLE» oK.

ZDEHIL, &;F, S.C.C. REKMIC{EINSLE
AL RINCII > TETEY, SAOBRERICHI2-T
b, b2l DAL T S.C.C. OBEETNR
2o THB.

IXiC, phase Il block DFH% #8%kF 3 S.C.C.
OS5 EIEL T, Churchill-Davidson & 1419
i, K& (500~1500 mg) %FE§ 5 LaBRTV 5B,
Katz 520 {3 3.0mg/kg OHSRICET 3L, Hi5t
75 { phase I block DSFBEL 7 LB~ THY, Crul
5223, 2.0mg/kg OLEOEETH17FI126iC
ZOREARALTEYD, FE®IE, 6.0mg/kg O
BEETERD 85% iC phase I block DFEEH
REHELTHE, FEELO ABORETHI, B
582 5.0mg/kg 2T A% &, BH5D75 phase I
block ~OBITH FIFME SEwohf. Uicdis
T, S.C.C. itk % phase II block DFIEIZ, HER
WHhh T2 X DI REREGE BELTEHHD T
{, BEBREENTERINIETRMCGEZD S
FEETHIEEHmINS.

Phase I block ~D#TicEd 5RHMNAFICD
WTid, Katz S ZDERED LD TN,
—fgic, BEB LS A THMNEANERINTY
21922830, FEESDRFICBV TS, BaOERKT
BEMICEELEERL T, BENRFLNIDO
FELBIILTOIHDLENEINS. BORAIC
B 2PN EOROERDOR—EIR, PIRFEDED
#7357 phase 1 block 2»5 phase II block ~
DRITBWENTH 5 T & 1220-232020 1T § FA AR
HBTEMTELD.

ek, RABEGIEEHEREL TREL KBS,
tachyphylaxis 23%E T 5 & INTE /DD -4D,
Foldes 5! % Churchill-Davidson &3, T®
B% % phase II block I BT 2 BO FHNEL
THBERNTEHY, B, Freund® HFEFOR
BARLTNS. —F, Katz 52, Crul 522, BEfE
29 |Z, phase II block &iZBAEDLVWENTHBLE
BILTHE., EEDSDOREETI, 1484105 (71.5
%) CEBNTZDEEES LD, BELEFRL
tachyphylaxis OFEIHE I NI o7DT,
phase II block ICEE7S - TRZ 2EBNLBRERTD
BERBIELINTEOVEEZ TS,

JT4E, Crul 52 (3, phase II block IZHTL
1260th106Y (83.3%) IKHWT, S.C.C.iIKk3 HFife
7L block 23ERIZT % BEENICHRHN B BRHBFAEISDO—
BUEARERICER L. FHODSREOBEER
L£LTW5. AEOHFRICLNE, S.C.C. OREE
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B185.0mg/kg iCET 3 &, 290/th24% (82.7%) i
BT, DX 57 preparalytic facilitation (PF)
BPESMICHED SN, ik, PF BHH, edro-
phonium i€ & 2 /e fD BT 2 BIICARLT
REL TN BDT, EES, phase T block i
AREMNTHBEEL TN, '

TTI, H2BOBAFYICH T, Zaimis 5O%
Paton 543, MAMEMHHERTSH 5 decametho-
nium (Cyp) ##54C B LT twitch response @ EHH
s —RM R ESIEC 3 L2 L5 DTS, Stan-
daert 54 {3, S.C.C. A ERT, LOXI
5T motor nerve terminal Tk} % BEMED B
AIEHET L SDTH BT AR L7, WS D
RS RBICELTVS. X510, EFMEKAT
% 4#% phenolic ammonium ion % neostigmine
I U CRISTESEAE L T3 T L4050 R, Cqy 28
synapse BIfEDIEREZRTEE D L ELLIRNT 5
&, —BMOREERSIL, BHMREREOEENKD
BRICH ETOTEEIN B TRESKRESNL I TH
3.
AR AIE, respiration sparing effect 7L
TIOBC &L L AS T BIEIINIGD 58 T &
3.
ZLTC TOXSI G NT 3 BEN ER
{3, phase II block DIRETHEEFL/<L#EINT
VBB, EESIE, TDLSHTL sparing effect
B ERTF EBNTETFRRRIL 5 3 2B
L7z, §73b b, phase I block DIREETIE, #i%
BHEEL B BETHBRBRE S L.

FEO1T, FRIEHHICE VTS preparalytic faci-
litation (PF) MHFET 5 LaBb0ELLH, D
BE&iL R GICHT 5 phase I block DREBETH
BEEIOND. EBRIICIE, T TIC, Greese 5 5
Wk oT, ADHERGICENTTIBERNBCEL
EDFEIN T 3.

RSB ENC X 5 phase I block O g
KDWTiE, WERICRERTHS. TTIK, The-
sleff 9-1056) 51T X » T, synapse %D desensi-
tization ST DFEAE SN TV B2, 4, Gissen
5, BRI OREN L AL, B
HOZFEEICEL SO TS EE S L, phase
I block lZ synapse %KD desensitization % {E
8o TNB T EAEERINCIHEEL /2.
I block CBWTI, BAEMEGHIERL KIREZ
CATHBEOHEHAICBAL TS ESESH
725060 23, THdS desensitization DEREZL T

X B5iT. phase .

W5 EEBILNA. S.C.C. Ik D MEENEEER s
ZHichte o TEET B XN HERI, ZDXIRER
RORWPTH 5 &0 D AEEMEHTRE S 522,

- =75, Standaert 54}, S.C.C. DEEIFHEREER
BADERAAZELLIC L zds, X5iC, # 4%k phe-
nolic ammonium ion i cholinesterase T
FIROIERLS 5 L ERASNTHY ©-06, 20
L IBBERICS EPOT, EEREE B O BEHE
BICBLZTERNERINILICL - TETNS
ADANS0), |, fes 5 T, Standaert HWHIREL 2T
{, phase II block XT3, BIHHREFETS
S POBED AR LTS HRENAKENEESL
bhab.

& =

127 £ D 80Fic o7 298D BE I DWNT G-O-F
X B EeH MBI, BARBMEREC X 3FRS
BUSE b IR R E OB &L TN, WS
BB TH B3 succinylcholine chloride (S*
C.C.) It X 2B DE AL DRI & TiT £ DIHRIT
DOTHREENZ 7. T OBRIZROWL TH 3.

1. S.C.C. 1.0 mg/kg OFUEMKBREICL 5T,
2%liC phase I block 23FEEL /. phase T Hd
phase T block ~@#&EfTid, S.C.C. OHRILS5ES
¥ 2.0~4.0mg/kg DORET HEMITET D, #
5EM¥E 5.0mg/kg 2T % 5 &, phase I block
AR R EROSHENY v,

2. FERBRIGOTEH TR, S.C.C. 0BE5E0%
BIC L7235 T, 1) Wedensky O, 2) post—
tetanic facilitation (PTE) 75 TIC post-rest
facilitation (PRF), 3) preparalytic facilitation
(PF), 4) edrophonium i€ X5 EHRE, <O
JEFTRERATIDELEDI. TDHH, phase 1T
block I E & Zii&¥Nic DI, 3) LT 4)
DH{TH o7, PTF RBZDEEN00%ICEL
B4&0DH, phase I block DIFMTH2EEI LN
7c23, Wedensky DO#EliE phase I block DIRfE
TOBERTHD LA INTK. .

3. WRBID82. 7%BICH N T, TR =T s
U AERIKEC 2BRIGO—AMERAERSR (pre-
paralytic facilitation) 23&&®H S5 Ntc. TOHRD
HE LRI, edrophonium T X BIEHIEAEIE
f&1s otz. L7zh35T, phase IL brock ICENT
DOHEBC BB ARBRRTH 5 LiEH S hrk.

4. Tachyphylaxis DL phase T block @
RE LI, BECEBSIOT iR SN, S.C.
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C. DREBEIC L 2RI T X EEWRHEIE,
phase II block ICHITHRGEILLIED - /s, FF
HRIGOBREDOREBENERIGEEL, TORBR
S.C.C. DIERAMMOD ERSDCEINZ T ENHS
slicExne.

5. Phase I block IKH\ T, BIRFEFHORE
MHFRBIISDEIBICHETT L3, phase I block
ICHTT5&, COBFERYERL, KENG respi-
ration sparing effect 3%k L 7. 1REFRIER
phase I block &\ THTHICHD Ucds, Sk
FEREOEIIEDTH 7.

6. Phase @I block B¢ sk, S.C.C. #
Btk - THFREEO—BHEMSEAEINIK. O
H&L, BEMHICEY 5 PR ICEKTE26DEERLS
N, BRI AR e ERT 250 LHER
Ihie.

MER Dbz, RISEBH IRV MRIEE R, £

BE¥L, ANAFEEOChRFMEPRERR, REBEH
ERNFEFBEL BSB5 .
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Abstract

29 patients ranging in age from 12 to 80 years were studied during operative
procedures under general anesthesia using halothane and nitrous oxide. The ele-
ctrical and mechanical twitch responses evoked by supramaximal stimulation of
the ulnar nerve were continuously recorded to investigate the dual mode action of
succinylcholine chloride (S.C.C.). A clinical dose of 1. Omg/kg of S.C.C. was
repeatedly injected in all cases. The results were as follows.

1) The phase II block could be elicited in all cases at the cumulative doses of
more than about 5.0 mg/kg of S.C.C.. ' In the range of 2.0-4.0 mg/kg of S.C.C., the
change from phase I to phase II block occurred gradually. The onset of the latter
was time and especially dose dependent.

2) As the dose of S.C.C. increased, Wedensky inhibition, post-tetanic facilitation
(PTF) as well as post-rest facilitation (PRF), preparalytic facilitation (PF) and
edrophonium antagonism were observed in this sequence. Of these phenomena, PF
and edrophonium antagonism were considered to be characteristic of the phase II
block. However, PTF and PRF were also regarded as characteristics provided
they developed markedly. Wedendky inhibition could not be used to determine
the nature of the block.

3) The rate of recovery following the return of initial twitch response was pro-
gressively delayed in the phase II block. The complete suppresion time of twitch
response, on the other hand, did not change even in the second phase.

4) In 24 of 29 cases, a marked facilitation of twitch response was observed just
before the onset of neuromuscular block induced by S.C.C., This preparalytic
facilitation was considered the most characteristic index of the phase II block.

5) The reappearance of twitch response was always preceded by that of respi-
ration in the phase I block. This relation became inverted in the phase II block.
The: correlation between the depression of tidal volume and twitch response also
became significant in the second phase.
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In 6 of 12 cases, the same preparalytic facilitation as observed in twitch response
occurred in respiration. This phenomenon suggested that the dual mode change
might occur also in respiratory muscles.




