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current and with rapid repetitive stimulation are
superimposod. With the abolition of the negative
inotropic effect of a contraction on the succeeding one
(restitution), a current contracture due to sustained
depolarization is approached by the contractile
response evoked by a fast train of action potentials.
It may be that the restitution phenomenon is brought
about by tho relecase of a substanco, governed by
repolarization or relaxation, which competitively
inhibita subsequent calcium entry into the cell.
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PHARMACOLOGY

Quasi-Cholinergic Action of Acetylating
Agents

THE process by which acetylcholine causes muscle
to contract presumably includes an action of acetyl-
choline on a definite site. The exact naturo of this
site, whother it is a small molecule, or a protoin or
enzyme, or 8 membrane, is still unknown. Although
it is still inexactly dofined, this substance or structure
has acquired the presumably synonymous names
‘cholinergic roceptor’ and ‘acetylcholine receptor’h2.
This communication offers evidence that the receptor
structure of smooth muscle includes & chomical
grouping capable of being acetylated, and that this
acotylation process is a part of the chain of events
that leads to contraction.

The knowlodge that N-acetoxytrimethylammonium
bromide has an action resembling that of acetyl-
cholino® and also that this substance can acetylate
soveral sulphydryl compounds, including glutathione,
coenzymo A, and mercaptoothanol, led us to test the
effect of dilutions of acetic anhydride on conven-
tional guinesa pig ileum preparationst. It was found
that small concentrations of acetic anhydride caused
muscular contraction. Because acetic anhydride
reacts with water with a considerable speed, its con-
centration at the time of contact with the iloum can-
not bo stated exactly, but the dilutions were made in
an ice bath and wore used within 1 min of mixing.
Tnder these conditions, contractions were regularly
observed at concentrations of 0-17 mg/ml. Measure-
ments of pH at the ond of each experiment showed
only small changes: from 7-5 to 6-5, or in some longer
experiments to 6:0. In the presence of atropine, the
classical aceotylcholine blocking agent, addition of
acotic anhydride did not cause contraction. Hexa-
methonium did not prevent the contraction, a fact
that suggests that the action is not upon the ganglia.
Moro extensive exporiments were porformed with

NATURE

December 15, 1962 oo 106
isopropenyl acetate, a moro tractable acotylating
agent’. Thig substance likewise stimulated the
ileum, and was not sufficiently hydrolysed during the
experimonts to alter the pH of the medium. This
snbstance likowise did not cause contraction when
atropine was present. It will be recallod that Burgon,
Burke and Desbaratg-Schonbaum® showod that iso-
propenyl acotato is hydrolysed by cholinesteraso faster
than is acetylcholino. Tests showod that ileum that
had beon stimulated by isopropenyl acetato was still
responsive to subsequent addition of acetylcholine,
N-acotoxytrimethylammonium, or to additional por-
tions of isopropenyl acotate. Results with acetylimi-
dazole preparoed according to Boyer® were, in general,
gimilar. Here again we observed stimulation by the
substanco, and prevention of stimulation by atropino.
Stimulation by acetylimidazole did not prevent
subsequent stirnulation by acetylcholine.

Table 1. QUASI-CHOLINERGIO ACTION OF AOETYLALING AGENTS

Sybstance Stimulatory Concentration of
concentration atropine inhibiting
(mg/ml.) (mg/ml.)
Acetic anhydride 0-17 0-00017
Isopropenyl acetate 0:42 0-00017
‘Acctyl Imidazole 0-067 0-00017
N-Acctoxytrimethyl-
ammonium bromide 0-003 0:00005
Acetylcholine bromide 0-00002 0-00013
The rosults are summarized in Table 1. As four of

these subsbtancos are acetylating agents capable of
reacting with sulphydryl groups, the results hint that
the recoptor site may include a sulphydryl group.
This must for the present remain conjectural, since
other groups (for example, hydroxy, amino, imidazol)
capable of acetylation eannot be excludod.
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Enhancement of the Intestinal Absorption of
Glucose by Small Doses of Cetrimide and
Sodium Lauryl Sulphate

ArTer the growth-promobing activity of aureo-
mycin was discovered in chicks and piglets, some
surface-active germicides wore tried as feod-additives,
and Ely* reported a parallel offect with synthetic
detergents such as lauryl ethylene oxide. Stern and
MoeGinnis? obtained equal growth responses on the
addition of vitamin B,,, aureomyecin or detergent to
Ely’s basal diets, o that Ely’s results wore attributed
to supplementation of a dietary deficiency in this
vitamin, and not to primary growth stimulation.
However, claims that related compounds, such as
trimethylhexadeeyl-ammonium stearate, possessed
primary growth stimulating activity persisted. In
attempting to clarify the problem during the present
investigation, both trimethyl-hexadecylammoniam
stearate and its corresponding bromide oster, cetri-
mide, were tested on three-week old and adult albino

© 1962 Nature Publishing Group



	PHARMACOLOGY
	Quasi-Cholinergic Action of Acetylating Agents


