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In minimally acting doses eserine and neostigmine produce excitation of muscarine-like (M) choli-
nergic systems almost exclusively in isolated organs and in the intact animal. In the intact animal, after
administration of neostigmine the ratio between the M and nicotine-like (N) effects is determined mainly by
the size of the dose, while in eserine poisoning the effect remains predominantly on M cholinergic structures.
Accordingly, M cholinolytics are more effective in the treatment of eserine poisoning, while substances
possessing both M and N cholinolytic action simultaneously are more effective in the treatment of neostig-
mine poisoning.

* ¥ *

Neostigmine and eserine are typical members of the group of anticholinesterase (cholinopotentiating)
substances which produce qualitatively different effects on the animal body {1, 3, 5, 6].

In the present investigation the cholinopotentiating (increasing the acetylcholine effect) and cholinomi-
metic activity of neostigmine and eserine were compared during their action on nicotine-like {(N) and
muscarine-like (M) cholinergic systems,-and the effectiveness of M and N cholinolytics as antidotes for the
treatment of neostigmine and eserine poisoning in albino mice was studied.

EXPERIMENTAL METHOD

Experiments were carried out on the isolated rectus abdominis muscle of the frog by the method of
Chang and Gaddum [4] at 17-20°. To obtain a control contraction, acetylcholine (AC) was used in concentra-
tions of 3.2x 10" 7and 1x107° M. Contractions of the muscle in response to addition of eserine or ncostig-
mine to the bath, like the acetylcholine contractions, were recorded up to twomin. Anincrease inthe muscle's
response to AC was detected after contact with the anticholinesterase preparation for 20 min. A segment
of the terminal ileum of a guinea pig was suspended in aerated Tyrode solution at 30°. The amplitude of the
tonic contraction of the segment of ileum in response to the action of cholinopotentiating drugs and the in-

crease in amplitude of its contraction in re-
sponse to addition of AC in a concentration of

TABLE 1. Effcctiveness of Neostigmine and Eserine 1x107TM were determined after contact with
Concentration (in m) When Acting on Isolated Guinea neostigmine or eserine for 2.5, 5, or 10 min.
Pig Instestine and Frog Rectus Abdominis Muscle By plotting dose —effect curves the concentra-
Time of Neostigmine Feorine tions of neostigmine and eserine at which a
contact | porentia Poromia contracture was produced equal to that caused
de~ cntia- . . .
(in min} | tion Conwacture| . Contracture by AC in the control experiment and their con-
centrations doubling the amplitude of the con-
Experiments-on intestine tracture to AC were found.
2,5 1,8-1077 41077 | 171077 1.107s xperi i i -
S £5.10— | 25 10— | 74 10-¢ 5 107 - In expemmen?s.on mx?e the ch'olmopoten
10 4,0.107% | 2,0.1077 1,8 1078 2,616 tiating drugs were injected intraperitoneally 10
Experiments un muscle min after subcutaneous injection of cholinolytics.
The cholinolytics were used in doses of 1/10 of
20 1L0-107¢ | 1,0.107¢ | 25107 | 10167 . . s .
the minimal toxic dose,
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TABLE 2. LDg; mf(t 0.05) of Neostigmine and Esecine When Injected
Intraperitoneally into Albino Mice Before and 10 min after
Subcutancous Injection of Cholinulytics (in mg/kg)

Chulinepotentiating substance
Neostigmine Escrine N
- ; . ) ; < |
Cholinolytics ) ,[\1{)(3;0?(;- . After ?c_ GG
o ~ - tion o i
g Control cholifto- CA,l Control . cl;(>liino- Cie 3
o lytic { Lytic O
Atropine 201 0,61£0.0¢ | 0,77£0,13 1 1,26} 0,99+0,25 460069 §49010.26
L. 50 | 0,40=0,05 | 0.32+0,11 {205} 0,82+0,15 l,’n =086 15,911 0.34
Metamizil  {'s | 061=0.04'| 1.56%0.53 | 2.56| 0992025 | +99-0.21 |5.00] 051
Metacin 01 0,61%0,0¢ 1.52+0,52 2,50 0,9940,25 | 3,32+-0,33 {3,351 0,75
Aprophen
- methylate] 6 | 0,61+0,08 | 331076 {518 1,10£0,37 3,41+0,53 13,201 1,70
Arpenal 0.5 0.4120.05 | 0.45+0.08 | 1.02 - — — =
51 041%0,05 | 1.32x0,12 | 3,00 — — — -—
10} 0.360,05 { 3.30+0,47 {917} 1,10+£0,37 | 3,610,556 | 3,28 2,80
Pediphen 151 0,360,035 | 0,556£0.03 | 1,55] 0.99%0.95 1.00£0,10 | Li0} 1,40
Hexametho- |10 ] 0,36+£0,05 | 0.65+0,10 | 1,80 0,99:+0,25 1,55%0,44 | 1,561 1,15
nium 25 0,36%0,06 | 0,60+0,08 | 1,67 — — e —_—

EXPERIMENTAL RESULTS AND DISCUSSION

The experimental results are given in Tables 1 and 2. Tests of the compounds in vitro (Table 1)
showed that the intervals between M and N cholinopotentiating and between M and N cholinomimetic con-
centrations differed very considerably for the same substance. For instance, whereas neostigmine potenti-
ated the action of AC on N cholinergic systems in a concentration only 25 times greater, in tests of its cffect
on M cholinergic systems (for 10 min) the cserinc concentrations had to be 1400 times greater than during
its action of M cholinergic systems. Neostigmine caused contractions of the frog rectus abdominis muscle
in a concentration 500 times greater than that required to cuuse contraction of the infestine, while escerine,
even in a concentration 4000 times greater, had no mimeticaction[2] on the frog rectus abdominis muscle.
The effectiveness of the cholinolytics as anhdotes in neostigmine and escrine poisoning was expressed as

a coefficient of activity (CA), obtained as the vatic between LDy after preliminary administraiion of the
antidote and LDy, in the control. The relative effectiveness of the cholinolytics in the tre(z)igxment of poison-
n
).

e
With weakening of the M cholinolytic properties and the stimultaneous strengthening of the N cholino-
lytic properties of the cholinolytics used, the value of CRA increased (Table 2).

ing by these two substances was expressed by the coefficient of relative activity (CRA =

It may be concluded {rom these results that qualitative differences in the effects of neostigmine and
eserine may largely be attributed to the more marked N cholinopotentiating activity of neostigmine.
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