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Antispasmodic and Analgesic Effects
by Concurrent Administration of Etomidoline and Nefopam - HCI

Abstract-Etomidoline is a new synthetic atropine-like drug. The present investigation aimed to study the
combined effects of etomidoline and neofopam hydrochloride which has an analgesic and muscle relaxant
activity, compared with the effects of each drugs. Acute toxicities (IDs) in mouse were 132 mg/Kg (p.
0.) and 49mg/Kg (i.p.) when combination ratio of etomidoline and neofopam was 1:5 and 103 mg/Kg
(p.0.) and 30mg/Kg (i.p.) with the ratio of 1: 10. Etomidoline showed more potent anticholinergic effects
than neofopam in the isolated rat intestine. Whereas, antibarium effects were twice as active with neofopam
than with etomidoline. When etomidoline and neofopam were added in combination ratio of 1:5, papave-
rine-like avtivity was increased, but no changes of anticholinergic effect were observed. Analgesic effect
was measured by the anti-writhing method of Whittle in mice. Both of the concurrent and single administra-
tion of etomidoline and nefopam reduced significantly the writhing number and the effect of the concurrent
administration was more active than that of single, and 1:5 combination was slightly more potent than
1 :10. Each drug or the combined drug was administered to mice and observed the change of the pupil size.
Pupil sizes were increased with each drug and with combined drug, although there were no significant

differences between the each group of drugs. However, those effects were less than that of atropine sulfate.
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(a) Buscopan® comp. (Boehringer Iangelheim), (b) Epidosin® comp. (Kali-Cheminie), (c)
Spasmex® comp. (Pfleger), (d) Padrin® comp. (Fujisawa), (e) Sistalgin® comp. (Bracco).
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Table T —Acute toxicity of etomidoline (E) -~nefopam-HCI (N) in mice.

Combinat.:ion ratio Route ; LDsy (95% mcgo;\lfigdence limits)
i i p. ] 49 (44 — 54)
1 5 :
! p.o f 132 (96 — 180)
o | ip. [ 39 (33 — 46)
k ».0. 1 103 (72 — 149)

o] #553+ moused] etomidoline®] #Eri#EF: LD : 168 (132—192) (&), 251 (205—294)
(B)mg/kg®? 3} nefopam - HCl : 119 (101—139) mg/kg®®c] ®&8] H&EM: U HH =715
ekl A} gkgke}, 1:58 BUANE 1:1098) At vlog il EAE Ao} Hithe s &
e =2E 9

$EEEHIR——1) ¥1 choline {EH @ acetylcholine 1077g/ml &%o| A etomidoline ¥ nefopam
- HCl 27t BBy ipt>t He M g o =A Kl 42 nefopam - HCIY
ASE AYIae ZF #HEBM vE RIS ZEE de o (Table I).

YR S el 2 OFF 68 -2 nefopam - HCl BB BERBER o HEMESLE Mk
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Table T —Effects of etomidoline and nefopam - HCl on the contraction of isolated rat ileum induced by

acetylcholine.
\\w 1077
N Contraction response (%) Inhibition of contraction (%)

. Dose g/ml
Drugs X100 | x10® | x107 | x10 | x107° | x10°® | x107 | x10°
Control — 8341 83+1 83+1 83+1 — — — -

Ty a a a EY @ oL
Etomidoline 1 §9i4 65492 3344 8-0_-3‘ 19.6 5.1| 25.5+2.6| 58.3+4.7 90.0%+3.7
Nefopam - ** a a‘ bi b b

5 7942 9N eganl 4143 T34 94218 1062454481236

Etomidoline

+ a a 2 a a .
NefOPami_i 1+5 6945 6241 2343 349 20.3%5.5/ 29.0+1.4] 70.3+3.8) 97.0%2.0

Each value is the mean+-SE for 6 experinents.
* Etomidoline dose : 1X107%, ** Nefopam - HC] dose : 51072
a. Statistically highly significant difference from controls (P<0.01)
b. Statistically highly significant difference from results with etomidoline plus nefopam (P<{0.01)

R7 14l ot etomidoline BUBHEIRETE E 2 28I gt olx A $o] dojAE £&F B
Bl SEER HE A2 EBHEEE e A= . BATe ACh1077Y e
50% AAFxt Table IS 7Fon] MBS 4 H= etomidoline : nefopam - HCI : etomido-
line+nefopam - HC1=81 : 1 : 360} ¢l o}

Table [ —Spasmolytic effects of etomidoline and nefopam - HCl in the isolated
rat ileum and jejunum.

50% Inhibitory dose (g/mi)
Drugs
Ach 1077 BaCly 3x 1074
Etomidoline (6.94+0.7) X108 (2.540.5) 1075
Nefopam - HCI (5.6%1.2)%107¢ (1.1+£0.1) x1075
Etomidoline+ Nefopam - HCl (1.6+0.2) X1077 (9.14+1.6) X106

Each value is the mean+SE for 6 experiments.

o] #%R+= etomidoline®] 50% Tt (6.8%1.3) X107/ mlets #ES MHA973)ED
9 EEp#ERES 94X 38t o =8 nefopam - HClo] orphenadline®] 1/30 #i choline fEH S X
Ya P mst oot elEtdch AChe) MERKEM#ES Fig 1) %5 F=d o=z} M
BR7 wme H op] B§Fo{9] A% atropine {Ff# papaverine {FHE HiET FE HEK
FERh#R S L2t RAbskg vt

2) ¥t barium fEH——50% MHs 29 H#MF etomidolines] 3] nefopam - HCl& <F 2f%,
BgFoL ok 39 #hE el (Table ),

S 5L barium {EAS Table N} or] BB OHEREMNSY HENES 1K
& 2% etomidoline?} nefopam - HCI®} Bf /f#§i#E-2 etomidoline Bt} LhZFEEAyC. 2 HEMEY
= WEEES 992 nefopam - HClab= w2 22851 gl9ld)
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Fig. 1- Influence of etomidoline,

SE from 6 experiments.

o] & BaCl,ol MEKFEMR (Fig. 2ol = ATl ups} 2]

nefopam - HCl and etomidoline+nefopam - HCl on cumulative dose-
response curves for acetylcholine (ACh.) in the isolated rat ileum. Each mark represents mean+

BT RRES SERB RS

R vd JekES MHIstE o etomidolines} nefopam - HCl& #HE F7H4-8& “ebi sl
t}. etomidoline®] 50% MHIBRE HrHE (1973) 5V EHESS 4R 319 27 nefopam - HCI
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Table ¥ —Effects of etomidoline and nefopam - HCl on the contraction of the isolated rat jejunum induced

by barium chloride.

‘\\\B,w 3% 1078 31074
. Inhibition of . I Inhibition of
“« Contraction (%) contraction (%) Contraction (%) ! contraction (%)
~ Dose g/m/ -6 -5 -6 -5 106 | 5
Drugs ™o 8™ a0 | x10 X10 X10 ‘ x0e | x10¢
Control — 28+4 284 — - s ¢4} 844 ~ | _
Etomidoline 1 : ‘ i br C‘ ’ L4 ; b; 5 S
258 19i‘5| 22.1+£9.3 31.7+5.6 70+6 50+4] 18.0+3.1 39.5+2.9
Nefopam 5 [ *k ’ al ‘ “ al al '
- HCI i 1743 4i2‘ 43.2+7.6] 83.3+7.2 62+6] 9+4' 26.5+5.9 88.4+5.2
Etomidoline ’ i !
+ 145 | a a a|
Nefopam 16+3 4+4-2] 46.9+4. 71 87.0+6.1 5626 3+1 33.8+6.1| $6.6+1.5

ponsa

100

50

<

Each value is the mean--SE for 6 experiments.

* etomidoline dose

** nefopam - HCI dose : 51076

a : Statistically highly significant difference from controls (P<{0.01)
b : Statistically significant difference from results with etomidoline plus nefopam - HCl (P<0. 05)
¢ : Statistically highly significant difference from results with etomidoline plus nefopam - HC1 (P<0.01)

) ’ 30

concn. of Belipxx IG78 gsmi

Fig. 2- Influence of etomidoline, nefopam and eto. +

nef. on the cumulative dosz-response for
barium chloride in the isolated rat jejunum.
Each mark represents mean-+SE from 6 expe-
riments. Final concentration (g/ml) of

(HFAAAA)E Ide ez Zoldasts
vt = R FsbiEEet e e w
AEHD,

Zeivh ok EEgel A mfFAIERE S e
W 7 & papaverine} 7#ro] phosphodieste-
raseS A oz TiEiHe cyclic AMP
S FUMAA FEG olgadtE: e
W Aoz z T}

B SE —Ftomidoline}  nefopam -
HCl BmiREpy S33Fos HEERol
a BE gtz FEMS = MR
BE el o etomidoline®} nefopam -
HCl Az #pistA] esket. (Table V)

Etomidine# nefopam - HCI€ 1:5% 1:
10 BaAggste AFa7E LET #E
#4-9 EDs, (95% confidence limits) &= 3.9
(2.3~6.6)mg/kgs}  5.1(2.9~8.9)mg/kg
omA 1:59 A% vlwd #opel ER
t}, o] #%B1= codeine @ methadons] #IH

Etomidoline :  1075(—@—)  1075(:--@---)
Nefopam 1 5X1078(—X—) 5X1073(-+ X )
Eto. +Nef. :6X107%(—A—) 6X1075(---A+++)
Control 0 —0O—)
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Table V—Analgesic activity of etomidoline (E) and nefopam-HCl (N) in the acetic acid writhing test in

mice,
e ter | 0—5 | 510 | 10-15 | 15—20 | 2025 | 25~ | o0—20
Dose % inhib-
Drugs |(mg/kg) mean no. writhings+SE. from 6 experiments ition vs.
p.o cont-ols.
|
Control —| 13.522.7 24.5+1.5 22.3+1.0 20.7£1.5 16.3+0.9 12.241.181. 05 —
E 2 * * ok *% *ak *%k *¥ e 77
| 3.3+2.8 5.7+3.0 55+3.2 4.3+2.6 3.0+1.3 2.5+1.218.8+1L7
N 10& k| u} *¥ ok = *¥ ok 80
| 0.840.5 5.0+2.7] 58+2.0] 4.3+1.6| 3.3+1.4 2.0+0.9 16.06.0
o *K *% % dok *% *ok o
E+N| 1+ 5 57404 02435 6.8+42.4 4.3+L5 4.2+1.4 3.0+1.220.8+ 7.6 74
. i *% *% *% *ok ok *% dok
LiSE+N| 2+100 9.0 90+1 4 3.3+1.6 25515 1.340.8 1.3+0.8 8.0+43 P
i *¥ Ll *h *% *¥ ek *¥%
E+N| 6+30 0.740.7 0.7+0.6 2.2+1.6| 3.042.6] 2.542.1 3.542.9 %
- *k *% *# o *¥ *| *%
E+N| 0.5%5 4 5.09 7.7+2.810.7+3.3 8.7+2.8 6.3+2.1 5.5+2.1 28.5+8.7 60
! % %k ik K *k * E1 ]
1 |E*N} 1710 5 7:0.9 10.543.5 9.243.4 7.3+3.4 7.343.5 6.0£2.528.5:10.6_
. | * PP % Aok *k * *k
10 EAN[ 3430 0503 6.8+3.4 7.5+2.8 6.5+3.0, 7.04£2.5 53+1.9 21.3+9.1 74
| *% *% K * *% K %
E+N 5450 0.740.7 0.7+0.6] 2.3+1.2 2.3+0.8 1.3+0.7] 3.7+2.3 P
Statistically significant difference : *P<{0. 05 #*+«P<(0.01 vs. controls
Table V] —Effect of etomidoline and other drugs on the pupil size in mice.
Dose Periods after . o
Pupil size Dilation P.vs
Drugs (rrzlgi/,kg) tre(z:;?:;nt index activity controls
a
Controls - 1.6+0.2 1
) 70 8.840.5 5.5 | P<0.01
Atropine sulfate 0.5 200 7.840.9 4.9 ”
Etomidoline 5 40 5.3+0.7 3.3 ”
Nefopam - HCl 25 4. 6.31+0.8 3.9 ”
Experimental 1 T
Etomidoline 5 40 6.8+1.0 4.3 7
+ + 70 5.3+1.0 3.3 "
Nefopam - HCI 2 200 4.240.4 2.6 p
Etomidoline 10 40 8.3+0.3 5.2 ”
Neopam - HCl 50 40 7.3+0.3 4.5 ”
Experimental 2 gy, idoline 10 40 7.7+0.5 4.8 "
+ + 70 7.340.5 4.5 ”
Nefopam - HCl 50 200 7.240.4 4.5 "

a : mean+SE from 6 experiments

BRSO FRSATT o] AL w3

5.8t Conway(1977)79] #5E 9} X g},
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et sy M ——FEtomidoline 8! nefopam - HCl&: &4 BR, GHAIBERE BEM Ll 8%
At EEEE S Hebi 32 atropline sulfateo] 3l A& b {EAI] 5330 (Table W),

zevh BHEEERS BEEENSS] ARSI E ERE AT AR

etomidoline®] #EEHHILE oln] ML AFAFS —HKIRon] &Fel wat €A WL
£ el 9l 2.1} nefopam - HCI| 73 ¢ wsbrh Aok, SHafimre 25 HMEMRE 3w
FILA L #effs sl

E ]

SREEH] etomidoline¥} FisiEERA & A& $EEH nefopam - HCIE A AR 42 A
FEHE £ 4F HBEENT HERES e e HRe ddTh

1) bl B8 SN 1:59 EAHEY 39 132mg/kg(p.0.), 49mg/kg(.p.)F o
w 1:109] FlAIEES] A ol 103mg/kg(p.o.), 39mg/kg(. p. )Rt

2) A A2 & ol &3 HEEMEEBNA # choline fEfi-& etomidoline®] nefopam -
HCI 2} o) 9 sRglevt, w2 #f barium fEM-S nefopam - HCl o] <k 2fzAx U}

1:59 vl g2 ALAR 373 F8o glo] F FEL M= #HHfEMAE YeiA &gtoem, nef-
opam - HCl& papaverineff fEfI& Aoz Z7A 7o}

3) HAc writhingiio 2 A A5 SEEIEAAA F FES 2 BEEY HARERES YR
el 25 AR S IHEERE el 5359 £49 95 R KRS |
HRem 1:59 EEAHA A% 1:109 tach <7k a=o] B

4) vhf-ze B FA3F BEREE 3T SR F £ 44 BERRRE Hew
e AR #EERS Yehd o atropine B 358t
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