Onderstepoort Journal of Veterinary Research,
Volume 26, Number 4, September, 1954.

The Government Printer, Pretoria.

STUDIES ON THE COMPARATIVE ACTIONS OF CARB/ OLINE,
PHYSOSTIGMINE AND NEOSTIGMINE IN DIFFE
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INTRODUCTION.

Although carbamylcholine, physostigmine and neostigmine are all classed as
varasympathomimetics, their actions are not identical. Carbamyicholine acts by
direct stimulation of the cholinergic effector organs, whereas physostigmine and
neostigmine inhibit the enzyme cholinesterase thereby prolonging and intensifying
parasympathetic activity, Furthermore, these substances exhibit differences in
their intensity of action on various organs and organ systems.

For instance, in comparing the actions of neostigmine and physostigmine,
Groiiman and Slaughter (1947) state that neostigmine is as active as physostigmine
in promoting intestinal peristalsis but has less action on the heart and circulation.

rom considerable personal experience, the authors can state that the action of
neostigmine differs from that of carbachol in several respects, the most obvious
being the absence of profuse salivation, bronchial secretion (coughing) and
vasodilation (cardio-acceleration). Furthermore, neostigmine has been found to
be a more reliable purgative in horses than carbamylcholine.

In view of these differences, it was decided to conduct a systematic study
of the pharmacological actions of these three drugs in various species of domestic
animals.

EFFECTS ON THE HEART AND BLOOD VASCULAR SYSTEM.

Several dogs, one donkey and one goat were used. The animals were
anacsthetised, pentobarbital sodium being used on the dogs and chloral hydrate
on the goat and donkey. The arterial blood pressure was recorded by direct
canulisation to a mercury manometer. The drugs were injected intravencusly
at a standard dosage of 1 mg. per 100 Ib. live weight in the case of carbarhol
and 2-5 mg. per 100 1b. in respect of both physostigmine and neostigmine.  1¢

lative tracings will be found in figures 1 to 5 at the end of this ticle.

sults.

Carbamylcholine chloride caused a profound and immediate dre  in bloc
< ssure in all the dogs. (Tracings 1, 2 and 3.) In the donkey it caused the
diastolic pressure to drop to 0, while the systolic pressure rose from + 100 tn
over 150 (tracing 4). This enormous increase in the pulse pressure
implete collapse of diastolic pressure can only be ascribed to act : vas
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TRACING No. 5.

Time B
30 secs

100

50

BPmm.}

ove: C = Injection of -6 mg. Carbamylcholine. Note intermittent complete inhibition
of the heart and subsequent drop in mean blood pressure.

slow: N = Injection of 2 mg. Neostigmine one hour later.
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