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SUMMARY

The effects of decamethonium and succinylcholine on hypotonic haemolysis
of erythrocytes were studied. These drugs ~,t concentations of 5 x 10-8 M to
10-&M caused a dose-dependent inhibition of haemolysis of erythrocytes in
0.45 % NaCI but lysis occurred when the drug concentrations were increased to
10-aM. These results indicate that decamethonium and succinylcholine may
have a membrane stabilization-lysis effect on erythrocytes.

INTRODUCTION

The concept of membrane stabilization initially related to nerve membranes
has been extended to many other types of biomembranes (Shanes, 195&;
Seem~,n, 1966). Experiments with erythrocytes have shown that membrane stabi-
lizers in certain concentrations protect these cells against lysis but when the
drug concentrations are further increased, the cells are lysed (Seeman, 1966;
Langslet, 1970).

The reports that the effects of succinylcholine on the post junctional
membrane at the neuromuscular junction could have depolarizing and non-
depolarizing characteristics, and that decamethonium can interfere with ion
translocation (Katz, 1973; Adams and Sakman, 197&) suggest that these drugs
have important effects on other biomembranes. It w~.s therefore, of interest to
study the effects of decamethonium and succinylcholine on hypotonic haemo1ysis
of erythrocytes in vitro.

MATERIALS AND METHODS

The experiments were carried out as described by Langslet (1970). Human
venous blood (10ml) was collected in a test tube containing 500 units of sodium
heparin. Erythrocytes were prep~xed as described by Seeman and Weinstein
(1966) and suspended in hypotonic saline (0.45%) to which drugs were added in
concentrations up to lo-8M and incubated at 37°Cfor one hour. The erythrocyte
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suspension was centrifuged and the amount of haemoglobin released measured by
recording the opticd density of the supernatant at 540 mIL

RESULTS

The amount of haemoglobin released from erythrocytes suspended in hypo-
tonic saline in the presence of different concentrations of decamethonium and
succinylcholine werecalculated as a percentage of control (the amount of haemo-
globin released from erythrocytes suspended in drug-free hypotonic saline) and
shown in Fig. 1.

Decamethonium and succinylcholine caused a dose-dependent inhibition of hypoto
nic haemolysis. At drug concentrations of 5 x 10-8M to 10-4M, decamethonium
c~.used5 to 66%inhibition of h!'.emolysis; ~.tthe same dose levels, the inhbibition
shown by succinylcholine Were 47 to 91%. When the concentrations of the drugs
were increased to 10-8M, lysis of erythrocytes was induced (Fig.I).

DISCUSSION

Decamethonium and succinylcholine are classified as depolarizing neuro-
muscular blocking agents. However, characteristics of a dual type of blockade
has also b~en frequently reported under clinical circumstances. Here, with in-
creasing concentrations of succinylcholine and in time, the block converts from
a depoluizing to a non-depolarizing type termed ph8.se-I and phase-II block
(Churchill-Davidson and Katz, 1966; K~.tz, 1973).

The primary site of blockade of neuromuscular transmission is the post
junctional membrane. Depolarizing drugs produce channel opening at this site.
The probability of channel opening associated with the binding of drug to the
receptor is less with decamethonium th~.n with acetylcholine or other drugs (Katz
and Miledi, 1973). Also, high concentmtion of decamethonium interfere with
ion transloc~,tion by blocking the channel directly (Adams and Sakman, 1978).

These observations suggest that decamethonium and succinylcholine may
have a stabilizing effect on biomembranes. In the present study, decamethonium
and succinylcholine protected erythrocytes from hypotonic haemolysis (Fig. 1)
which could b~ due to a stabilizing effect on the erythrocyte membrane.

The protection of erythrocytes ag8jnst hypotonic haemolysis shown by deca-
methonium and succinylcholine was lost when the concentration of the drugs
were increased to 10-3M (Fig. I). A similu biphasic action, membrane protec-
tion-lysis or st~.bi\iz~.tion-Iysis h!'.ve been shown for the membranes of erythrocy-
tes, Iysosomes, mitochondria and chrom~Jfin granules, as affected by a number

of diverse compouns such as alcohols, anaesthetics, phenothiazines, steroid~
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Fig 1 : Stabilization of erythrocytes suspended in 0.45 % NaCl by decamethonium and
succinylcholine. Haemoglo bin released from the cells in drug-containing media is
calculated as a percentage of the release in drug-free media (control). The results
fepresent mean :f: S.E. M. of 4 experiments. .
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anti-histamines, quinidine and propranolol (Seemt'l.n, 1966 ; Langslet, 1970.)
These drugs are regarded as membrane stabilizers. The present study has shown
that decamethonium and succinylcholine are no exceptions with respect to the
biphasic action.
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