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Summary

Following experiments were made mainly about the effects of VBi and its related compounds
on the action and synthesis of ACh.

1) The ACh-induced contraction of isolated ileum of guinea pigs was increased by the pre-
treatment of these examined substances.

2) Inhibitory effect of examined substances on ChE of horse’s serum was found only in a high
concentration.

3) The formation of free and total ACh in chopped tissue of frog’s brain was increased with a
low concentration of examined substances. The order of intensity was as follows: TPD>TPP>
VBi:.

4) In the contraction of rat’s phrenic nerve-diaphram preparation by indirect stimulation,
these substances showed a decrease seems to be a curare-like action in a concentration of 5X
10°M, but an increase in 107®M. Their potentiation for the contraction was more remarkable by
the pretreatment of DFP, one of potent cholinesterase inhibitors, or in the fatigued preparation.

On the other hand, the effect of these substances was somewhat or little in the contraction by
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direct stimulation.
5) Analgesic activity of these substances was found somewhat or little in rabbits subjected
to dental pulp-stimulation method.

6) These substances didn’t affect the EDy, value of morphine in mice.

E'% 3 ¥ B (VB 7% acetylcholine (ACh) fEA% W52 X3+ TIMBIRT W52, ZOff R
Ln:mmﬁmxv&ﬁimmm%mmw(am)%%ﬁf%%%fééam&fxb,Eﬁ@>W&@%EKmW
LT ChEMIHIERA »EL 25 L2 WE LTV 5. VB1 & ACh & DBIfR% D ¥ D scheme DN R LB A I
B’ O DB TIXB)DIEFICiE4T 5.

Consideration on effect of VB: on ACh System
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—7%, Torda giiﬂ%%ﬁﬁ&ﬂﬁ@ ACh EHECH T2 VB: OfFILEIREOHEIIE ACh AREL B ¥ L
DL, BBEOBECIIETOWMETRTZ EXBME LTV 5. it EEE scheme DA)DIERICEYT AL 0 L
Bbhz, EEHELIIO ACh OEA X ORFRCRIFTT VB BIOFOBEB(LEHOEEL BT 510
e ey FEFBDO ACh I X HIUECH T 51EH, B ChE OEE(EH, EMUIA kT 5 ACh AR
HYER, v b ORBESEGIEACHTAERRECOWTERL, B ERIER & OB > TL BRI LA
DTHRETS.

ERHHSLUFHE
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EECHW T EREDIOEOWL TH 5.

VB: ERE (B A% B 7), thiamine propyl disulfide (TPD) (RE# T), thiamine pyrophosphate
(TPP) (RHZETI), thiamine tetrahydrofurfuryl disulfide (T'TFD) (GRHIZT), benzoyl thiamine mono-
phosphate (BTMP) (Z3:H38).

I. MHELEY MEBICET 2 R5

Magnus i&IC & D€ » FEEGC 107°M ACh # REBIEAE LOIEREL—E LicH, ACh Bk X O
BEYORILERD ACh & HEIGNMAFAZERL TR L, 30° s LU0 10m Bk 2+ OIUHEE HIE L
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V. ACh £KICDOWTORER

Torda b0k —Hga LT » 7.

a) Sample DFA%E : KREEKRE (3~5°C) WTIERISOED b/ H~F = L OREECHREE L, BEAA
IR AVTH—CMYI L. Z oMUY 100 mg FEXRABREIC L D, Table 1 IR T L 5t h Tho@EO

medium Nz 7.

Tablel Composition of incubation medium.

Test Control (ml) | Experiment (ml)
4.8% Glucose 0.1 0.1
1.0% Eserine salicylate 0.3 0.3
Ringer’s solution *! 2.6 2.3
1072~107°M Examined substance ** — 0.3
M/15 Na:HPO, ** 0.12 0.15~0. 36

*] Ringer’s solution for frog: NaCI 0.67%, KCI 0.1%, CaCl: 0.015%.
*2 Adequate amount of examined substance was dissolved in Ringer’s

solution.
*3  Adjust pH 7.4 with this solution.

b) Incubation : EFEDHNL A% LY 2 &1 LK% 38°C @ incubater HIC A, incubation G
O30~ B ARBENIC O: Feili L CT#RE L2 4P incubation L7z,

c) Free ACh ¥ XU total Ach DEE

Incubation &£ T#, ThZhORBRECEM Ringer WA Mz, 6 pHE. 8ICHET 5 /cdICBHEED M/15
KH,PO, % N2 T£LE% 10ml & L7 free Ach DHEDHBAHITIL incubation medium X EHITHELSHE LT
EEFD ACh ¥ IEEEHZ AW TEERL, total ACh DRIEDHEICIL incubation medium % PR T 2m
B, HOOH LT EEFHD ACh ZEFCEE L.

V. #H7 v M RREAEHERCOVTORR

%ﬁum~1mg®mmmr%5yb@%@ﬁ&Immmgﬁxﬁxﬁoﬁ&m$MLfﬁﬁﬁmﬁ&a%m%m
L, Moo MEGEAYED Glucose DEEY 0.2 B TR LHE Tyrode ¥ 70ml FIZFEEL, O @
22 38°C I~ 1.

FEL B ANXES MSE-3 BIBEFEREHEEY AV, FIEEHX voltage 1~5V, duration 1.0 msec, fre-
quency 0. 2/sec DEHHEFIERZ FERR OB IR, HEENROBEIFHCThLhEEL, fHickl 8
D ARG 2, FHEEIRERY ER bR L.

¥, BEHEROEETIIRFID 10 ~ 157 (X EELOFIESEM T Pl thiy Ml 38, DT, frequency %
9.0/sec & LEDIFEHELD, B frequency % 0.2/sec & L7z,

7ok, MERNSCHERLAERL 2 ADER I mm, £X5cm OBLEYH 2mm OFBETETR L v A Fik
TEEL, A&ROEEY PR, £o gz 0w,

EEFBICIIR EOBRER 2 K% AV, 1 RIHEREOMEmT, o 1 RXEERCEh ZhRA L.
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V. $EiR{ERORE

a) HREETR R : K s £ 0L H O I LT, BIS, RRAMFEERCAR, WHASILEY AL
< M 2 A AR R X 0 RMOREIRCET 5 2 THAL, 1 BEER, BUFRRXFEETERCA
h, TAESC 2 VOEEMR L0 Du Bois Reymond DRRGEMBCHERS L HHSEETEHAL, SWIERY
35 ¢ U CHIERA 177 L ERFILA OIS L R E A0S, SREIEN Y < 35 L —EDORBEIHIC B\ T P g
GOSEY ET. COBAFRIBLYFELLLOLMEL, ORML EREDES ICREREL, Bl —
FELBEREY RS L, BEH3NICHED 15 703 30m SIcfiiE L, mIENOEEY =T HERMo LRy
PLCHmIERE HE L .
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b) Haffner Hi%

K 15 g BitED dd RifEtE~ 7 2% 10E%E% 1 B L L, PIEROER €L e 32 HMBTICER L, RIENCgR
W4 0.01, 13 X0100 mg/kg % EEEPUCHST L TLARS 30, 45™, 60™ 35 X0 120™ 1K) % EDs % Litch-

;
field-Wilcoxoi))?i*K L EHL .
£ B K R

. ACh [CLZiEHEILT Y PEBRBICHT3ER

100"M ACh # BB RBIEAE LSO TIEES—E Lo, HExOREOFREYORF TICHUFEED ACh
% 10™ B E AR Lo oo 30° #1 L0 10™ BOWEED percentage X HBHEMY fEH & L 7 WD
ACh ?® 30° #35 X O 10= EBOIES A FRFNERC L TRT & Table201 TH 5 (Fig. 1~5&H1).

Table 2 Effect of examined substances on ACh-induced contraction
in isolated ileum of guinea pigs.

\\\\Corfiej ntragi(/)lgl 1077 10"6 19-5 B 19—4

Examined - | 300 | R T 0 ¢ 10m 30°  1om
VB, | 114+8.5 267+16.3| 111£6.5 267+99.3| 109%5.4 |216210.8| 104=£3.0 161+14.2
TPD 113+5.4 {261+87.4| 114%£5.6 311452.0| 111+4.8 {261£32.6| 109£3.7 1239+41.5
TTFD 108+1.9 | 117+53.5| 11242.5 | 178+77.1| 111£8.6 | 278+10.3| 106£7.9 261+24.2
BTMP 123+5.4 1300458.3| 10142.3 | 372+66.2| 102+7.7 1267£99.5| 100£3.0 139£19.5

Evaluation was made as follows! % X 100

A ; Contractive height with ACh alone.

B ; Contractive height with ACh in the presence of examined substances.

Each experiment consists of 3.

b, BREYIRE TR 5 305 BONMITERE e HEEOEES R Hh, 1077~ 107°M T 10 % D3
Bohf, 10" BT 107~ 107°M T 10 o R o, 10 T3 1077 ~ 107°M i 8\ C BTMP O3
BEFIEE L3 < 300 £ 58.3 ~372 £ 66.2 %% R<L, D\ C VBL KX TPD THH, TTFD OfEHILEL 117
+53.5~178 £ 77.1 % Thotz. LiL, 1075~ 10™*M Tk TTFED ORGRIEMAITML 70 » 261 £ 24.2~ 278 +

10.3 %% 7L, FOfd s b OWMIERLY R L.
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Fig. 1 ACh-induced contraction of isolated ileum of guinea pigs.

Fig. 2 Effect of 107" M examined substances on ACh-induced contraction of
isolated ileum. A :VBy;, B:TPD, C: TTFD, D:BTMP

Fig. 3 Effect of 10°° M examined substances on ACh-induced contraction of
isolated ileum.
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Fig. 4 Effect of 107° M examined substances on ACh-induced contraction of
isolated ileum.

o

Fig. 5 Effect of 107* M examined substances on ACh-induced contraction of
isolated ileum.

I. ChE HEER

£ B3 ChE FHEERD 50 %HEEEIL Table 3TN TH 5 (Fig. 6.

# - T, ChE [HEEAD® L TTFD > TPD > BTMP > TPP > VB: O TH » 7.
. ACh £m(CRIT 5 EER

a) Free ACh BT 5 EE o
Free ACh BRI THBRENOFEL Fig. 6 rTAI<, control D ACh 4ARE%L HECThThO
percentage %K% &, VB1 D 107" M s L 08107 M THRBEEBS IO B fA 7 Leas, 107°M TiEfi 20 % DA
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Lz, TPP @ 107"M T3 20 % o¥sing = L1y, Table3 Concentration of examined
10—~5M ’Cbi{ﬁ/)\% ZT_\A‘L/’ 10—3M "C‘Oi%} 30 %@W’J)% % L/ Substances inhlblted ChE-act1Vity

by 50%.
7o %7, TPD @ 107M T 30 % D% 7 L=, ‘
. \ - Examined subst C trati
],%};f;b&,%( ﬁ:é & & %Dlﬁly%mb’ 10_3M “Coi%’g 40 %@ Xamine substances oncentration )
-3
WA L. total ACh DARIRICHT 5 R Fig. 7 VB 6.3x10™M
TPP 2.5%107*M
CRTan<, free ACh DZHIIZIZEML LT pattern % TPD 3.3% 10~*M
RL7z. Blb, free ACh ¥ L0 total ACh A% R+ TTFD 2.2x10™*M
-3
BYEFE TPD > TPP > VB: Ol T - 72 BTMP 1 4x107M
TPD
1401 140 TPP
VB, TPP TPD ‘I"
}- VB, .}
120 -I— 120

A ] - N b
of ||
6| |l i

60 f 60|

40f
20t ’/' /
o / A

75 3 753 753 7 5 3 7 5 3 7 5 3

Per cent of ChE inhibition
Per cent of ACh synthesis
Per cent of ACh-synthesis

Concentration(10-"M) Concentration(10-"M)
Fig. 6 Effects of examined substances on ChE- Fig. 7 Effect of examined substances
activity and free ACh-synthesis. on total ACh-synthesis.

[T_1: ACh synthesis, *—-+ :ChE.
TPD
VB h

Fig. 8 Effect of 107> M examined substances on contraction of rat’s phrenic
nerve-diaphram preparation by indirect stimulation.

V. Zv MARERSEHEXRCHT 3 (5R

a) [HEEPIRIC X 2 g 2 EH
FEERBUC X % RO HEERC XN T 2 SRR O BIL Fig. 8 B XU 9 Rt Th 5.

v, 107*M UF O BE TR L T BE R 725, 107°M Tld\uLFh d 588 #E 838 L, #9C TPD
TREEZ TH -7z, Lirl, 5x 107°M Tik VB: 8 X0 TPD OFEITIEHEREIC X 2 @I osc LTk
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Fig. 9 Effect of 5x107*M examined substances on contraction of rat’s phrenic
nerve-diaphram preparation by indirect stimulation.

[5X107°M VB, 5x10°M TPP

-3
10°°M. TPD 5X10°M TPD

Fig. 10 Effect of examined substances on contraction of rat’s phrenic nerve-
diaphram preparation by direct stimulation.

L, TPPOBECIBHEATHHEL, 20m ~30m i LTHELL.

b) EEREIC X 5 et 2R

RS & 5 IE RO RO 2 B O BT Fig. 10 R TI TH %,

Bl%, 107°M X VB: 5 L0 TPP TR EENRTD bhis\ 25, TPD REERHEE, R4 cHRoEmsRbh
fo. 5 x 10°M Ti% VBi;, TPP 3310 TPD & LICfEf, — Bt i ImenT 228, FoBB 2 cims R
Hhtc, BT Z OHEIERE TPD 2MiLic L CTEALTH - 7.

c) DFP FiLE# O ME g X % a3 21EH

45, ACh BUfEROMEREC X 2 @8O M ELY % & Fig. 11T, 107°M DU Cllidgima <t
LTEENRD bRV, 5 X 107°M ~ 107°M TIXEEA R bh, i 107°M TIREBIC i@ Lc. L
2L, 107°M B LTl Eniis Hhie\hs, H5UIEHE - TGS L.

%7, ChE [HEH|TH 5 DFP OREEREO BRI+ 5 BB Fig. 121nT40<, 107°M U TORETIL
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1¢0—5M ACh

10‘911'\/1 ACh %x 10-°MACh,

10-M ACh
| 10-*M ACh
{

Fig. 11 Effect of ACh on contraction of rat’s phrenic nerve-diaphram preparation

by indirect stimulation.

Indirect stimulation
10-M DFP 16-M DFP
4 |

Direct stimulation Indirect stimulation

10-5M DFP 1¢0‘6M DFP 1?‘101\4 ACh
|

Fig. 12 Effect of DEP on contraction cof rat’s phrenic nerve-diaphram preparation

by indirect or direct stimulation.

1})‘5M- DFP l?"SM TPP li)"M TPP

l?“’M DFP IJ'O‘SM VB,

10°M DFP 10°M TPD  10°*M TPD

1?‘5MDFP li)‘GM TPD

‘Fig. 13 Effect of examined substances on contraction of rat’s phrenic nerve-
diaphram preparation pretreated with 107°* M DFP by indirect stimulation.

.
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FEDRD LIS, 107°M TSRO bovieiisias R otz Lo L, Fica3 2 EEH B LT DFP
D 107°M~10"M TIZFEIED b\, £ 2T, BEREIC KT 107°M DFP OFE T g8y Jg
SIOCBED 107°M~10""M ACh #FHE LD 5 EHLMCHMA RN, Fio, SOEED DFP OFET
THRIEEYZERE LD L, CTORFIL Fig. 131087, V318X TPP TiX 107°M LUF Tl #0308
bie -, 107°M ~ 107*M TSRO bavieiisias R bhte, TPD Tl ohb X o 4 BE/ERERL, 107
MEAT TIREEY R0, 107°M TIRBRIERNGED B, 107M T3 EB/EEsER R b,

d) FEFiRcRETE

EERIRUC X 5557 RIC BT T HBREY OB Fig. 14~16 iR TM1<, 107°M~107M OFERIEMIITHh
LIS R L TR BN RS ey, B A VCIBRECHEEASROA HICBE o\ A, HEREIC X 5%
HIRIC R LT Fig. 17 W ORT<, VB TR 107"M U F TR B RS bz 23, 107°M ~ 107°M TiXE#is
EEEAD RS bhie. TPP X VB: SIS FRcBIEFR%A R L. o, TPD T 107" T EEFR» RS
i,

10sM VB, 107*M VB
0.2/sec 2.0/sec | 0.2/sec 1

B
;m

Fig. 14 Effect of VB: on fatigued curve of rat's phrenic nerve-diaphram
preparation by direct stimulation.

10-3M TPP
0.2/sec 2.0/sec 1 0.2/sec

10*M TPP
0.2/sec 2.0/sec | 0.2/sec

Fig. 15 Effect of TPP on fatigued curve of rat’s phrenic nerve-diaphram
preparation by direct stimulation.
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10-¢M- TPD 107°*M: TPD
0.2/sec 2.0/sec } 0.2/sec l

Fig. 16 Effect of TPD on fatigued curve of rat’s phrenic nerve-diaphram
preparation by direct stimulation.

0.2/sec 2.0/sec 0.2/sec 1

0.5M. TPP 2.0/sec 107M TPD
0.2/sec 2.0/sec |l 0.2/sec 0.2/sec 0.2/sec]

Fig. 17 Effect of examined substances on fatigued curve of rat’s phrenic
nerve-diaphram preparation by indirect stimulation.

Ll E D @it O B FRIE R TEARC R T A F L #BIET % & Table 4 RTIL TH 5.

b, Zh GEBERGOEERIBIC L 28T 2 ERTEBEY, 550354 ER9 bhia 2y, MR
I & RO LT MBS FRS B Sh, FRORGTHRCN T 2RIBE TH 5. i, BREMHE
C B0 2FADMESIL VB 3 X0 TPP XRABETHH, TPDXIhb L) 10~100 fEOBENR Hhi.
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Table4 Effect of examined substances on contraction of rat’s phrenic
nerve-diaphram preparation.

Action Single Pretreated with DFP Fatigued preparation
Substance
\ VB. | TPP | TPD | VB: | TPP | TPD | VB. | TPP | TPD
Conc. (M) ~—
5%x107° I & GBI ENIGD)
1078 lor—) | 1T &) e ) 16 1
107 — — T or— 1 1 1 ) 16 1
1078 — — — 1 T or— 1 1) 1 i)
107 — - — — — Tor— T Tor— .
107 - — - — — ~ = - t

T, | and—show increase, decrease and no change in amplitude of contraction by indirect
stimulation, respectively, but marks in ( ) show by direct stimulation.

90
1.0mg/kg i.v. 1
100 | = LJ/_%H{}/%
110 | L
= A
= J
—5 1 ‘l i 1 {/ 1 /
g T — ' ' /e
T g0 VB, TPP = «TPD
s 10mg/kg i.v.
¥
5 100 }—y =3
[ 3
/——W
110}
Y3
—”’ A 1 1 I 3. n A a 2 S a 'y '{/ 3
—30 0 15 30 45 60 75 90 105 120 150 ~ 180
Time (min)

Fig.18 Analgesic activity of examined substances in rabbits subjected to
dental-pulp stimulation method.

V.SR % (f B
a) FKERBIREEC X 2P0

KRR BRIBIET & 2 B O B 1E R & S8R AT O RIRER i % 2 8 1 #f 6k o & H i B0 Rl
percentage Ll T/RT & Fig. 181 C/RTa1< TH 5.

i, 1mg/kg DBETIL VBL TR 54 30m~45m i LTH 7 B OBl LAN R SN2y, FOHIAMECE
L. TPP Tk 5H» b4 CHEiO EANR bR, 60m~ 150 T35 OBl LR HfE L. i,
TPD TR LA EHERR ORI -7, 10 mg/kg DFEITIL VB: TXE S 15™ RIS 6 %D EFEZ R UICH,
HIREE Lz, TPP TIREEGEK 60~ 120 7z W #95 B DRMEiO_ LR A DAicsy, TPD TXEENZED LR
thvotc. 50 mg/kg DHBELFERAFLBE TH ok,

b) Haffner ¥ X % morphine DEIRIERICRIT T BE
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< 30}
2 60 ™
o m
= 90} 30m 4

10+ l

a b ¢ d a b ¢ d a b ¢ d a b ¢ d

Fig.19 Analgesic EDso of morphine in mice treated with examined substances
in a dose of 0.0l mg/kg. a:Control, b:VB;, c:TPP, d:TPD

60 -

[34]
(=]
2

£

S
N
|
|

w
<
e
| S——

o - 6o 1

[ 3]
(=]
2

. EDso of morphine (mg/kg)

10

a b c d a b c d a b c d a b c d

Fig.20 Analgesic EDs, of morphine in mice treated with examined substances
in a dose of 1.0 mg/kg.

Haffner #2313 % morphine DERBIEAD EDso HEICKITTHBEESOEEIL Fig. 19 ~ 21 RTIL TH
5.

B4, morphine DEFEIEAIX 30m~45m 1 L TR L, TOHMIIL, 120™ #iCiL EDs, E3# 2 fEi127e 5.
ZOBE, BEEEYD0.01, 1.0 B XV 100 mg/kg DEHIC L D EDs fHIX control DT h L OficEEEIZLR
Bhasy, TPP1.0 3% X0 100 mg/kg H5-D 120 HI2B1) 5 EDgo EIXBERD OEEEZ R L. €oTa) B
LOD) BT LHEN LM OEBFEDIIREDBECREOFBIFANRONLY, TORERLZED TV
LD TH%. E7c, morphine DERIEMTH L TIMERIEBIIR OGN T, TPPICET D morphine DEFEIFA D
A RSN AIAE .
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604 120™
" T _
i 50-
E )
£ 40- 1. -
: |
8
E 3
[=] L
QS 20 30m 45m - 60m ~A l
=
1 . mdd
104 1 1 1 1
a vb c d a b ¢ d a b ¢ d a 'b ¢ d

Fig.21 Analgesic EDs, of morphine in mice treated with examined substances
in a dose of 100 mg/kg.

B vCER

VB:1 (X ACh DIFRZWMET S L\ 5 2 & LIMEEDORRIETIC I 5, Wiod 5 AR OWEER/NEFED
B, ACh & L LICHHERACESL, BEEOBROLDITHEIEINS. 2D VB ® ACh {EEDORRE 1T —c
VBAChEZHETHHRTH L LEFELLR, MBI S LB SR TV 52, EEDSIX vitamin ® hormone DAl
&, \LhP % bio-catalyser LMHINBWEIZZTH B dose-level #>H# 2T negative-catalyser & LTIEA
THLHL, LA positive-catalyser & LTOEFEXEML, ACh {EBEOHMIL ChE HEFHL DS ACh
EERERET SR TH 5 LOFEROTICAREAL AR L7, 43 ACh fEAORMIC OV TR Lic & &5, dhill
BB, EED LIS TOBMS, FlEAE , EEY Vi ERC 5 VBy TPD, TTFD $X10°
BTMP X\ 3ith ACh {EAZHES 2 LRI D Z EX HER L. AfEAX TTFD %% 1077~10"M 0
BErmLTHES, Evfi%r%&% STHERHFE L. 20T, ZhbD ACh HBlERADEF DB DI DIZET D
Bith fi7s o 7o, Glick SRR bOBESTADICE 5 VBi % ABEE LI BAc 12 Bl 15 KR 350
ChE 23H%&T 5% L\ S B bFa S S, Zh b0 ChEHEEALXBMmE ChEX AL THRFE LI EZA, W
NOBE L) OEBET ChE FEEMFAYTL, Il 107~107°M TH- . % f, FOMXE TTFD >
TPD > BTMP > VB: TH 555, 1077~10"°M TiX ChE [HZEFRIZE LBV, COER b0 ELE 5 b
[EBC FstF 5 ACh HRIFRAOER % 33 2 D ChE FIEMFRAXHUT L TIRETH 5. £ 2T, ACh DA
Rig3 oh boF B EORMYI % B\ TiE L. Torda %o:x%?%f;f@ VB (IR CTH 505, (KBRECIEE
BITH B ERNT B, FEOLOBIPHETIE VB 121077 S X0 107°M TIHME#RI T H 525, 107°M TIXHE b
\Z ACh DARAMEILic. 12, ZOfEAIX TPP 340 TPD THECEH THbH, TPD DI107'M TIX free
ACh 129 30 DI, total ACh (34939 ZDWImE thXhnlic. ZOMMEL vitamin & LTD dose-level
NHE LD EFRCHTT VB ZIROBERROQDIERICHEY L, VB 2Ma] 52 DOFEEE T cholineacetylase D
fER%Z A LT ACh DAERYRET 2L D EEZHRETHAS. DL 57 ACh ERUCH 5 {8 # %) F ey
T > 12 7 o BRI AR A BRI L 3PS BT @R b, Bib, EEFRTIE
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TPD 1% 107°M TEEMEOHMMER 2 Aok, VB: XU TPP TIRERIZZEDEL, 5% 107°M Tixv-TFhi
WERBEMEN RO GRE T, BB L TEENRBD bR T, UL, AR X 2 s
LTI TPD (3 107*M TL 35D 53 107°M TiX VB iIBETH 57, TR BERIERA S bRt 5 X
m*MV&fuﬁ%;UﬁT%%ﬁ§L1v5;5m%ﬁﬁu%%bt.:@%Wﬁ@%%mTPPE;wTPDK
VDO T ORBED VB < X 5 BIUED IS LOBT b3 curare O L B LT\ 5. Db
T, MERRDOBET ChE BAEHTH S DFP LHILET 5 & VB D 107° ~ 107*M T X - Th MEHiEEa R
FITRE I NG OMEIEEA R OIS X 5127, TPD T 107°M OFEMTY (BENERE L Abhk. &
K[URERD frequency HED THEYG ¥ LOLERC I LOBERWEXEAIIHE L VB1 5L D TPP Tk
107°M ¥ THIMORIERENZ DR, TPD T 100 Lo TLEdbhl, ZhHDIERIL VB 5 L0%FD
BRE LA AT TD ACh DAERKREL THNELHET L0 LELOND. Z OMEHERCHT 51
Bt VB:1 35 X 0° TPP TINZRABETH 5, TPD XL T 10 B EREZR L. LA EOFEREE S VB
¥ LOBHELE D ACh fERDO BT vitamin & LT®D dose level 25H# 2% & ChE [HEIZ L 5L DT/
{, ACh £HDREDERIC LD LT H2ONEYETHS. FHIEFA LKA ACh & DBIFRIC DUV TUXFERL B 51,
ﬂﬁzgvllé’tbkaO morphine (100 mg’/kg) #EHITIIINA ACh 133835 5. Fih, BB ﬁ@ VB: &
EROFERIERCOWCTOREND v, R, ERFALIFELT VB FEADO KEHRFRRADR TV 223, F
ELOBECIIEFBERIBEND DRI LA LBD bRk o7, ¥z, morphine DESFIFAD EDs fHICK
L PETHZ Lidish ot VB BEKCERERAIRINS L Lich, vitamin & LTD dose level #iX5
DB RERFZ LD DTH Y, FERWPRATIOKRTHEL D LB,

¥ ]

VB: 5 LT OFEMAED ACh ikt 5 EH%L L LU T OERY T\ 2 ¥ Offimx 5.

1) ACh T X aH = € » FEG O LTI bOoHERDEI\ T HEBIERY =T

2) EMmE ChE HEFRIRBREOCHECRDONS.

3) EMYIAC R % free ACh 35 XU total ACh ARENKEEOHRMHEC L DML, £TDESIX TPD>
TPP > VB: O TH 5.

4) T v b BEFEE AR A 1T B BRI ST LT 5 x 107°M Tl curare HEDOEA% /L, 1073
M TiXER%L R+, ¥7:, DFP LZHIAE LABE 3 L OEYBOEADEEIIL & OEMIERITEICENTH
5. L, BENSCHTAERIREND VLT LA ERDbAR,

5) ZhOLERYWEDOREORBREEC X 2EHIFAIRED, HHVNTLALRD LR,

6) Haffner {512 X% morphine @ EDs fEICH LT HUEEWEITEENRD Hhislo.
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