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The Potentiating Effects of Various Drugs upen the Action
of Hypnotics and Analgesics. (I11)

Hajime Fujimura and Kenichi Nakajima
(Ogiu Laboratory)

Recently Slaughter et al. reporied that eserine and prostigmine
potentiated the analgesic action of morphine, and Frommel ¢f ! that
prostigmine as well as analogous anticholinesterase agents potentiated '
the hypnotic action of barbiturates. Both of them made the same
suggestion that these actions were atiributable to the cholinergic effects
of the drugs.

We carried out the similar investigation by attaching importance
to the anticholinesterase action of drugs. At the same time two syn-
thesized drugs (P-aminobenzoylcholine chloride (Mes-Procaine), N-(di-
methylaminoethyl)-Phenothiazine methochloride (Mes-Anergen)) which
have Mes-N group and were proved to have anticholinesterase action,
and methylenblue which were used in neuralgia since Ehrlich advocated
the effect, because of its strong affinity to the sensitive nerve and were
reported to have strong anticholinesterase action by Rentz, and some
other few synthetic dyes as methylgreen, methylviolet, were employed
to investigate whether they potentiate the action of morphine and
evipan.

The result obtained were compared with those results in the pre-
vious report.

Summary

1. Above mentioned drugs were subjected to the experiment to investigate
whether they had potentiating effects upon the hypnotic action of evipan (Winter’s
method) and analgesic action of morphine (Haffner’s method) in mice.

2. In doses which no toxic symptom was manifested, eserine, Mes-Procaine,

Mes-Anergen and methylenblue potentiated the hypnotic action of evipan, while
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prostigmine had no effect.
3. In doses which no toxic symptom was manifested, eserine and Mes-Procaine
~had a slight potentiating effect on analgesic action of morphine, while prostigmine,
Mes-Anergen, methylenblue, methylgreen, methylviolet and fuchsin had no such effect.
4 Relationslﬁp between anticholinesterase action of drugs and their potentia-
ting effects upou the action of evipan as well as morphine, and relationship between
chemical structure and potentiating effect of the drugs upon the action of morphine

were discussed.

" - |

% uﬁEm IR TY-Histamin &),  BATIWEGA, MEG, $ifHo Evipan OLIRAER,
Morphine OFHHEIICE T 3 JFRDEL 2 i UTREER, —#8opst2 ,M“l RN RIE O
PFT 2288 s ha & L2, F A Mge diethylamino (AesN-) #w44 2 §
O Xk b ¢ dimethylamino It (MeaN-) #745% 2 § DOFH —iZ 2 & QIR K755
RO »

T Slaughter) #5% Eserine, Prostigmine 3 Morphme DOEFBVER 2T 2 2 L 2R
v, & Frommel M Prostigmine KR FPLoH: ~Cholinesterase {:(Ch-E)#8yhs
barbiturate OfiIIRAEMPIIMT 22 L 2R, B o ,)Jjj4/EfFJb:CK’?“\?%.”£%® Cholinergic
(b3 vagomimetic) ZTHELEIETAE DL LT 3

T I THRHCY-ChE MM T2 @ T, ERERIKOMR & BHT 5 LI I A
LR T LI E ML L, La b $i-ChE {’r‘fﬁ'x LI LT MesN-#:% 745 3 2 L) 28F
PIRCE LT NG L OBME2H L, T Ehrl ICh DB 2 Fe AP O BT TR
HERRD D LB U TUH—BIl OFmECEIe ozt L odbs, 2 LT A Rents higk
1477 75 3¢-ChE {EMl# A L D12k 2 A0 Methylenblue % 33 MeaN-3L% 773 2 a3
HO2, 3BT Evipan fEMIE . Morphine fEHIC¥$ 3 S OGEMmP LT, Z L
MeaN-30) 77 5 8 2 4425 3 ELIOTH 3.

ERAHEICERMEH
BB BN EICRBIR L 12 S IR T 5
B OB M OB
Morphine: T&g=n v (JBF)

* EENIROR 2 BT Hall & Lucas 2L T4 TOEHRUIN T Mes-Procaine 13 1072Moliz A
THy802, 1073Mol IR T#40%, X Mes-Anergen 13 10-2Mol iz T#3852, 107°Mol 12 #2525
Ch-E MLERM LR 7245, Mea-Procaine %X Anergen 335X 20k 5 BEMOII E A DT,
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Evipan: Evipan natrium (F v w. v ¥ — FHE®D)

Meg-Procaine : p-Aminobenzoyldimethylaminoethanol hydrochloride (H#H{tE)
*Mes-procaine : p-Aminobenzoylcholine chloride (H¥F{LE) '
Anergen: N-(dimethylaminoethyl)-phenothiazine hydrochloride (H;jf{f;ﬁ}%)
*Mea-Anergen : N-(dimethylaminoethyl)-phenothiazine methochloride ( HHi{8)
Prostigmine : Prostigmine methylsulfate (7 = %2 3 B 4)

Eserine: Physostigmine sulfate (Merck)

Methylenblue, Fuchsin, Methylgreen, Methylviolet : (Merck)

B B K&
A, Evipan {#R{ERICRITT 4
1. Eserine itz Prostigmine MfEF. Eeserine X ¢X Prostigmine OLDso R TFHYE
TR % 0.0075mg/10g, 0.002mg/10g TH-2T, 0.0005mg/i0g Tidfi =D HTEER & & D ITL,

s PRI S ORI TS, MWREH 2 S LM T b UMY 215, 2
TSP X 2 Evipan fEH Ol & - g SR (ML W. T 2 DTRTLH 1 RO
{ Tds. Bt Eserine X Evipan e 2 fHEFRESIR U h%, Prostigmine X3WILIZ L 5
TEHVRIER R 3 1D 1z

* Mes-Procaine RIX MerAnergen O#H-ChE fE i Tl ¢ Acetylcholine, Prostigmine 4
EREBEE LOEU L 5V E LA ‘

O CHs
I /
CHsC—O— CoHa— N—CHs Acetylcholine Chloride

/N’ e C~—~0O— CeHa— N—CHs Prostigmine methylsulfate

— /
HzN—< >— C—0—  CsHi—  N-CHs Mes-Procaine

TN
D — /
S<___>N—— C:H4— NjCHg Mes-Anergen
e
AN
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2" Mes-Procaine (p-Aminobenzoylcholin chloride) M#EH]. MezProcaine KX Mer
Procaine @4 OFfFML  FHRITT LDso4~bmg/10g, 0.3~0.4mg/10g, ik DinHEpb i TI1X 7
mg/10g %08 0.5mg/10g Td 3. & xlmg/l0g, 0.05me/l0g % 1p Lk R, &L
T REOA TR, URET Y & L5, Mea-Procaine (200 Tlo L EOSHI AT Pro-
cain HSKI30% O I SR U TS L THIBTZ ¥asi e AR L, (M0 Ae,~NJE X b 3 Mex-N it
MO Hs Evipan EHECHETAHAVROERTISZ 2 L2RUTZH, 42O MegProcain & Me-
Procaine MOPHFEE® LS 2 &, Yl Evipan & 307 @88 (M. W. T.) #75%
TORELT, WeEde b s o800 o MWL T 258 Uiz, BILIN672 0 iR2 H LD TZDT
DB, FHHEOWEDY S 5 MesProcaine 3%%p 2 U T 5 DT, FEYIZE Mes-Procaine
DHFVHEIR X I B b 3.

3. Meg-Anergen Ofifl. Anergen (3015R.P.) } ¥ Mes-Anergen OF il B FEE T
Dso 2 = 1.06mg/10g, 0.7mg/10g TdHotz. Z O 0.1mg/I0g gk e b3, URER,
PHRPEM 2 7 & D T OO & 3 )¢ O Evipan JFHIHT 8 245 d 2 L 35 1;1,;;:@

< 785, JE¥ Tk Anergen (3015 R. P w3l 325™ (28 LUB8™ #IR U, #978.525 OUIIT ¥
FUTZH SR T OREL Y b SO Bbn ., FEEAES> 5, Mes-Anergen 4l
T DHVAMEN R L I2hS, Anergen ZILU THEL X 3 Td 3.

4. Methylenblue O {&/f. Meteylenbiue ¢ H]I’J;ml‘}]?u: X MBS - bmg/10g (B F
Pl THRRER G, BN R LU TIET 2 Lvbh s, Ud L1Img/10g Tl eui gl ey £
ZMIRVENIE > £ & U SUP R, AR S & L b higes, 43 Evipan 030™ 2
i L Methylenblue Img/10g O TH50™ 0 M. W. T. #77L Eserine @4 & FiirOion
Lée i Tz,

DI A28 Y 3 Evipan fIRAGHIOVYE B e — LA/ T AR 0 2 5.

Table 1. The potentiating effects of various drugs upon the hypaotic action
of Evipan in mice.

Number of | Dosis administ| Evipan 0.5mg Control Per cent
Drugs with various Evipan 0.5mg increased
Animals ‘ (mg/102)  IDrugs (MAVV.TA)‘ (M. W. T to cotrol
Eserine I 1w 0.0005 50 30 [ 67%
Prostigminl "‘ 16| 00005 35 ) 30 I 7%
Mez-Procaine [ 20 \ 1.0 50 30 ! 672%
Mes-Procaine | 29 \ 0.05 50 130 ] 672
Anergen T 0.1 55 ;‘ 25 | 120%
Mcs-Anergen | 10 l,, 01 45 25 \ 80%
Methylenblue 10 ‘ 1.0 50 20 ! 672

M. W. T.: Mean waking time -— minutes.
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B. Morphine $RIB{FRICRIETHE
1. Eserine J 8 Prostigmine O}f‘-;-'}iﬂ, Siaugh‘ce?’; Hax Eddy&mﬁi BEEBEYBEAT & 2 BERC
AT 0,5mg/Kg @ Morphine & 0.085mg/kg () Prostigmine OJFr THE 2 Img/kg @
Morphine OfEH] Vi3 2 258
PHYWRUTI 5, B~ 2L Haffner ITIERALIZ L T 52

Apmrl, AAPHEOT Eserine 12 I 2 Morphine OHIREH,

‘074 7?3-'1(15 \g’f 7‘

Bt Eserine 13 Morphine O % £/085505 5 ¥ 5 Td 553, Prostigmine 13554 & Mor-

phine OEHPEYR LU0, & O3 Slaughter 4O L1 3—F L T 5 180,

Table 2. The analgesic action of Morphine with Eserine or Prostigmine.

I‘} Number of | Dosis administ.| Dosis administ{ Number J % »
Drugs i of Morphine of Drugs of Positive | -«
[[ Animals (mg/10g) (mg/i0g) Reaction ‘Resuth Control
) \ 38 0.05 0.0005 13 + a4
Eserine | 44 0.05 0.001 5 + *
I 30 0.05 0.0005 4 + +
|
Prostigmine | 10 0.05 0.001 2 +* =
|20 0.1 0.0005 6 + +

* Tested by Haffner’s method.
Positive Number, 0— % - (£, *4- (D, B Bheeees H.

2. Mes-Procaine DR, JEHIRTEE Procaine XS DIRIRIEH 24 L, Mes-Proca-
ine L HHE AFTHRMIEE 2 AR U BRI U, 40 0 L B U TMesProcaine Ol %
LTz L 2 AR s FA 2137,

Table 3. The analgesic action of Morphine with Ma-Procaine, Ms-Procaine or Procaine,

Number of ‘Dosis administ{Dosis administ’ Number

Drugs of Morphine of Drugs of Pesitive
Animals (mg/l{)g) (mg/10g) ' Reaction | Result | Control
T 0.05 10 ‘ n +
Mz-Procaine ‘ 18 0.05 1.0 [ + *
28 0.05 0.05 s | =+ +
Ms Procaine 18 0.05 0,1 5 \ + +
Procaine ] 38 ] 0.05 1.0 [ |+ +
‘x')m,i’(:jj Z Benadrin 0.1mg/10g (subcutan inj.) # i =84, Procaine JREOE

& X bR S hicht Mes-Procaine §f/1Jo Morphine fEHE & b DL B3N I D01
Licgz iﬂﬁ'ﬁ'{/

e DIz C Mes-Procaine OA2 6 ¥iZ Banadrin 2z T S
s E» ozl
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Table 4. The analgesic action of Morphine and Benadrin with Mes-Procaine,
Mes~Procaind or Procaine.
| Dosis Dosis Dosis Number [ Control
Drugs Number of administ. of | administ. of administ. of Positive | Result |~
58 Animals Morphine | Benadrin of Drugs 1ve > B+ BB+ O
(mg/10g> ® ] (mg/10g) @ (mq/lOg) O Reactlon ¢ dhs
s 01 0.1 1.0 4 H o+ |
Mez—Rroczunel 14 005 01 1.0 7 " + 'H
Mes-Procaine| 10 0.05 ) 0.1 0.05 2 | = e
Procaine | 16 005 | 0.1 10 8 | # &+ +

PRI Mes Procame DO
LA ED LRI RREEONY

WOHIRIA & 5

QYIS

iy 2 71N
Nnigholz,

L7z 7>, ;

X 5 Morphine fEJHHIIEREI TS
Procaine 41 #12 Benadrin #2123 2

Procaine {jj}HiFE

X b

3. Megs-Anergen Of}. Anergen (3015 R.P.) 132e3i2 R TEE - Morphine #4 M %3y

T35 LA EHIIH Mes-Anergen W2 A L DB 2.

HBERDOM LA,

=

Table

4~ Anergen ! LT

5. The analgesic action of Morphine with Anergen or Mes-Anergen.
}Number of | Dosis adminst.]Dosis administ., Number
Drugs \ ] of Morphine of Drugs of Positive | Result { Control
, ‘ Animals (mg/10g) (mg/10g) Reation ’
Anergen ' 12 0.05 ’ 0.2 5 + E~
Mes-Anergen | 12 0.05 I 0.2 1 +* £

4. Methylenblue F gl A5 ifa 34
Fuchsin (25t T ~ Morphine #4FH 8%

20

S %

I§1

:u

Uy

FAOD Ve H. Methylenblue, Methylgreen, Methylviolet,
T TthDOI.

#i1z Methylen-

blue D& 12ik Procaine Img/10g # A T & fEHOMEIIEY & hv$, Benadrin0.1mg/10g
ZINA TGS L R O¥IRICR S B0tz GE63)
Table 6. The analgesic action of Morphine and Procaine or Benadrin with
various Synthetic dyes.
. Number Dosis Dosis Dosis Dosis Number
Synthetic Al s A
. administ of | administ of | administ of of .
dyes of administ of Morphine Procaine Benadrin | Positive | ReSult | Control
Animals |dyes(mg/10g)| (mg/10g) @ | (mg/10g) ® | (mg/10g) © | Reaction
20 10 0.05 ’ 2 + @ﬂ:@
+
Methylenblue 10 0.1 0.05 10 1 =+ { +
B+0©
10 1.0 0.05 0.1 { 2 = [&F
Methylgreen| 10 [ 0.1 0.05 ‘ 0 - o
i
Methylviclet 10 0.1 0.05 1 - -
Fuchsin 10 0.1 0.05 0 - +
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Z 22 Fuchsin & Methylgrean, Methylviolet ®ZEAIN E LT Meo-N #4 U3 p38%
DD B MATIOTH 37 Lo Mex-NEOdH 3 O+ HeN-2D Fuchsin ¥ OR

R LD

5 =8
4
Frommel %33 Prostigmine : Somnifene (barbiturate) »5ii Ch-E SHERHO » 73

59, FOMIRERICIRTE L, R Prostigmine QIALIEREM & Z 0 Ch-E BHEMEIIFT
U T Somnifene O #IIMRT 232 R, Heyman (1946) OFEFSIHL T Z OMRIER D
A S WEED vagomimeticT /I X 3 & UTz. 3 sympathicomimetic’s Sympatol,
Ephedrine % Somnifene OIREH 24 L, Ergotamin £ Dihydroergotamine & #Kf]
TOHLP LTS,

Bouchaert & Hymans (1937) & barbiturate 73l slssi: %szQ@ CEME OF ke I
Wa., Bz Amytal 0 Dial & Sympathin Offhz OFEEP 72 L 2T b, A,
Tobias (1945) 1 Nembutal %2 Chloroform O F iz iEth 0)2{&}5 Acetylcholine, W Ace-
tylcholine JEiZMYIn LT3 3 2 L #3312, —F Slaughter & (Jross WA T, Eserineps
Morphine OB %4 2 2 L 23R L, 3 Slaughter & Munsell KA T Eddy o Fik

2 X b 0.085mg/kg @ Prostigmine & 0.5mg/kgddMorphine & O{if»i1mg/kg O Morphine

CAHE T 240 EH 2 b 32 & 23U 2 O Prostigmine Morphine {Ef{H33 Morphine

B0 cholinergic LM LT3 4 D L BA MR EOTE % 2R L T2 5. # Morphine
> cholinergic 788 L U TOEM:L U T in vitro TMmiE-Ch-E #0542 2 &, Z2hiiPros
tigmine {2 X h ¥V 3 5 Z & LU Atropine O X 3 73 anti-cholinergic 73485 X bk
N3Z eI Twa. #D 4 Slaughter et al (1945), Flodmark & Wramner (1945),

Wramner (1945) #%53 LER0iuifefl % 2 L ¥ Eserine it 1% Prostigmine 3 Acetylchol-
ine DOPEEXES CE5E, Morphine EEZ D573 cholinergic ORI P H2 32 5 2
ERXOTHASAHE IS L UTH2, (il LT PHEERE OS5 42 & Cholinergic
SikRg & ol ,J'H:%%%EVEL'J%@JM EEPFEO T Y AE F OBk BZ I OTD
5. U URED~ T Al 5 BRI LR IROER » 2HACEE T3 2 &) Hiskiin
o7z, BlL Evipan OIVEE O EENE 28 LIRS, Prostigmine (SUHBE TS558 I % 7R
34, Eserine, Mega-Procaine, Mes- Anergen, Methylenblue IZRTRA» DL Rty 7
DY Ch-E £ (in vitro (200 2)QME L X FHa$, HoX %D £ T4 Ch-E
TERIDIRE TS A @, oL AFMER 'ﬂi%’;’ﬁ-Acetylcholine Ve 277 2 Pi-Histamine Pisk
L& sympathicomimetic R % 245276 ¢ 2 RSO D 2 § DIZRT, X bEEEG
W 2D -0 Th 5. W 2 btk Morphine A o# i ATk F3E Slaughter &
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Dk & ¥ U {EY, Eserineg URT I L O ¥ H L I- LS Prostigmine, Mes-Pro-
caine, Mez-Anergen, Methylenbiue, Methylgreen, Methylviolet 230 LB 1T
o1z, #Ehi Ch-E fEHOBA LD 20 HED SN & O G e 2
HEDIZOTH S, BLED I 5 ALV IILEOMCwib 220 THATHZ L, 39,

Ch-EM 5% 5T 2 LIS WV M2 THHIEThY, ULib £ invitro 2R 2%
WTHOTINEFLERCRY 2N E R ELIHI20 3 L AT H 5 X3 Clbh
A HEAT Ch-E sl & 3112 8 O°T § £ < il Ch-E b T O & i 5 1 2 SRk
By Ch-E L -ChE 34 00 M2 ENL TH 2 L hizgar e, —HiEo Ch-Eu
FhEE L Ch-ETdH 0 TR U ¢t Ch-EAT L 0T & il Ch-Eil ¥ 2 85 2 M H i Ch-E
CMIELUTHEZ 22 LR &b S 5 243750, EserinetProstigmine 2} U %y t#Ch-E
B fEMI S dit . SO JiEp Ch-E (il 2 40 fig--4075 O T2 WO HH 2 X b &b o
Ch-E 25T 2 L b BRI AT 208 cOHEVBE LN TH5. AT

WABEE L b 3Rz £ L, PEEBLELECL . OCh-E 2 HET2 Lbhd., BRI E
2§ 2% Slaughter OFGH RGO 2z h 2V —LP R OOELELPHEETCLLT § 2O R
WENCEEI O R LAY 2 Ch-E O & 3 Bl A5 U 305U oo i i~ 0 @& d M oo
I"}r’{'@é D B THEZMILLIIWC, TEAE3HT 3 v Eserin O340 T v =Y
AT972 % Prostigmine H:L T & b ISIE I’L*Lefozu,;ﬁ 5 LTI A & s W EE S O IS A
MADEIT -oMEE 2T Heim & Amehmg L FRAREI T 72 O Ch-E BHE TR

B OREEL- MTU T 02 2 2L T3, LY URIL3HT 3 Th 3 Aea-N L Mez
N2 AT A MeaN-OHHH0 175 27 é 2 IEFATEE DIFREED R A Eleds O TR W5 Bl

IBTEEE B @O O A 2 DL Tl 2 2 L3 Ak u~. 93 cholinergic 72jik#513Ch-E
DORIED AL, 533 5 DT3¢, Ch-Acetylase® g 2% 3 2 &L %, Acetylcholine
DOEERAE L Z O effector cell Wi 2 MZM»ED 2 2 L X2 THERY ILTK 2.

Pbo k3 5B A ToH 5 EINEIER it o Tt Ch-E & & ke D 2
WIS O E R 2O 2 L LIEBI TS A L b I3 T, L
7> LTS A OO [ A LB BF 5 3B 1500 Uiy 3 T T2 T2 O LT DILARDREDL & b U TLE 5 iHF
RAED DL UM S s 2 L2 WETA. UL S LD T2 T— it Ch-E /1M
QAW IIEEHIR G ST 2 SEOEAR 2 B TR 6 70w,

icfkis Anergen & Methylenblue @ 2312R T Z OLBR A b3z B LA BDX
Phenothiazin 44 Cd b, U3 2 O CL Mex-N L2345 U T 2 1280 S Hig
Morphin Ui A O Y WU TR 2 B8 Yo av3 2 L ikPhenothiazinig D N 24! alkyl
PR EUTO MeaN-JkORZZE 2 Fnhy 5 & SR HE M RO FEBUC R L TRk
VAT WETTD 2 X 5B b2 0T OCLIL TG H TSI, .% DI TR b K
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1. =W 2T Winter O5%:1- ¥ 3 Evipan RfERE« Haffner #:42 % 2 Morphin
SR H 34 2 Eserin #o Me;N-Ji# i3 3 Prostigmin, Meg-Procain, Mes-Anergen,
¥z Meo—Ji%f54 2 Methylenblue, Methylgreen, Methylviolet 312 Fuchsin O3]
A M -/ﬁﬂ: TR LT, )

2, ﬂ-/U\@?/J\g TR AT Eserin, Mes-Procain, Mes-Anergen, Methylenblue 0
Prfii  Evipan {R(EH %2 #5012 Prostigmin 27 & {r- X3 UTRZ 2 LSO,

3. HEFSENR SR S 70O T Eserin, Meg-Procain O iz Morphin § 7 2 %)
CHIR U 7oA Prostigmin,Mes-Anergen,Methylenblue, Metylgreen, Methylviolet, Fuchsin
CRTEHIRS L & LD 00.

4. %MoY Ch-E 4 & Evipan 44, Morphin i) O THREE & OEIR L OOk
Bifgik ¢ Morphin {EAISTRAI L OBIRC B THR LI,

(AR DL GARBE I TR 48 M SE R e a T e R L 10D,

Bl B Z 8
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