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Few drugs introduced in anaesthesiology have
changed its practice as significantly as the muscle
relaxants. Until curare was first used by Griffith in
1942, muscle relaxation during surgical procedures
was produced mainly by deep anaesthesia.lt was
frequently associated with undesirable side-effects.
Although muscle relaxants are universally used to-
day, still have many draw-backs. Succinyldicholine
has been found to be with side-effects such as in-
creased intraoucular pressure, hyperkalemia which
may result in cardiac arrest, bradycardia, increased
intragastric pressure, myoglobinuria and prolonged
muscle weakness and muscular pain. d-Tubocura-
rine has been reported to cause sysptoms of hista-
mine release, hypotension and prolonged depres-
sion of neuromuscular function. For this reason
pharmacologists and anaesthesiologists have di-
rected their efforts towards the development of
neuromuscular blocking drugs free of such side-ef-
fects. Another major reason for developing new neu-
romuscular blocking agents is that all currently used
drugs have well known cardiovascular effects, some
of which may be related to the release of histamine.
This review is undertaken to discuss the abilities of
two neuromuscular agents, Atracurium (AT) and
Vecuronium (VC) to release histamine with the help
of the results of the studies which were reported in
recent years.

Histamine is largely contained inthe fixed mast cells
and the circulating basophils of the blood. By its ac-
tion on smooth muscles it causes vasodilatation and
permits the movement of phagocytic cells across the
tissues to their site of action during the inflammato-
ry response. In man, the basal histamine level is
around 0.4 mg m I 1plasma. Additional release of on-
ly 1to 2 ng ml'lof histamine causes marked clinical
manifestations (1. 2). At concentrations greater
than 30 ng m I1plasma in adddition to the basal le-
vel, life-threatening situations are almost certainly
present (2). Release of endogenous histamine may
cause the following effects in man:a) Vasodilatation
(H, and H2receptors), b) Positive inotropy (H2recep-
tors of atria and ventricles), c) Positive chronotropy
(Hz receptors of atria), d) Adenylate cyclase stimula-
tion (Hz receptors of ventricles), e) Coronary vasodil
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atation (H2receptors), f) Coronary vasoconstriction
(epicardial H2receptors), g) Alteration of dysrhytmic
potentials (H, and H2receptors), h) Increased serum
catecholamines (H, receptors of adrenal medulla), i)
Bronchoconstriction in susceptible individuals (Ht
receptors) and j) Skin erythema (H, and H2 recep-
tors) (3, 4).

Cardiac dysrhytmia is one of the most serious reac-
tions which can be seen due to histamine liberation.
Arrhytmogenic effects of histamine include en-
hancement of normal automaticity, induction of
triggered tachyarrhytmias, depression of atrioven-
tricular conduction and increase in the vulnerability
of the ventricles to fibrillation (5).

There is an accepted beliefthat histamine release is
harmful and that drugs which, in skin tests, produce
histaminoid weals are nonpreferable. Such release
may be achieved with intravenous substances in as
many as 1 out of 3 patients, but these reactions
seem to be self-limiting (1,6, 7).

Almost all known muscle relaxants lead histamine
liberation at various degrees. So they may cause clin-
ical manifestations varying from skin flushing to
cardiac arrest. For example, the main unwanted ef-
fects of tubocurarine are release of histamine and
ganglionic blockade. Both of these two effects may
cause severe hypotension (8, 9). Metocurine is the
0,0,N-trimethyl analoque of tubocurarine and can al-
so release histamine, but generally there is a wider
margin between the undesirable effects and the
neuromuscular blocking dose (9). Although there
are a few reports about bronchospasm after pancu
ronium injection, there isan accepted beliefthat his-
tamine release does not cause difficulty with either
gallamine or pancuronium (9. 11).

ATRACURIUM AND VECURONIUM

AT and VC are neuromuscular blocking drugs with
intermediate duration of action and have been intro-
duced recently to the clinical practice (9,12,13,14).
Their histamine liberating effects have been well de-
fined by many authors. Although some workers have
equated AT and VC in their ability to liberate hista-



mine, others have found AT to be more potent inthis
regard.

In a trial done by Goudsouzian and his co-workers
(16) in 1986 the histamine releasing potential of
equivalent bolus doses of AT (0.6 mg kg1 and VC
(0.22 mg kg1 had been evaluated in 20 children
anaesthetized with Halothane. None of the 10 pa-
tients receiving VC had significant increase in plas-
ma histamine concentration. In 2 of the 10 children
receiving AT, plasma histamine concentration in-
creased markedly without any appearent clinical
manifestations. On the other hand, it seems likely
that, children differ from adults in regard to the
side-effects associated with the release of hista-
mine. For example, hypotension and the skin rashes
seem to be rare in children whereas occasional in
adults (16,17). Most of the histaminomimetic reac-
tions in children have been observed locally along the
injected vein (18, 19). It is unclear, whether this dif-
ference is attributable to release of less histamine in
children or whether the child’s end organs are sim-
ply less responsive (15).

Lavery et al. (20), investigated histaminoid re-
sponses after intradermal and subsequent intrave-
nous administration of AT and VC in 80 patients. In-
tradermal AT and VC produced positive responses in
40 and 7 patients respectively. Generalized erythe-
ma occured in 27 patients after intravenous AT and
only in 1 patient after intravenous VC. These results
confirm that AT frequently triggers cutaneous his-
tamine liberation. But they couldn’t observe any
symptoms of changes in bronchometer or cardio-
vascular disturbances.

Inacase report presented by Lavery, Boyle and Mira-
khur (21) in 1985, the workers have described skin
rashes, hypotension and bronchospasm after the
administration of AT and thiopental.

Basta and Savarese (3) tried to compare the potency
of histamine releasing ability of several muscle rela-
xants and to correlate cardiovascular effects with
serum histamine levels. They found that, AT (0.6 mg
kg-J

caused statistically significant changes in heart rate,
mean arterial pressure and plasma histamine levels.
VCat0.1 - 0.2 mg kg'ldoses did not alter plasma his-
tamine concentrations.

In an “mother study (4), relative abilities of AT and
dimethyltubocurarine to release histamine; and re-
sultant cardiovascular effects correlated with serum
histamine concentrations were evaluated. Conse-
quently they observed that, the dose of the neurom-
uscular blocking agent which increases plasma his-
tamine to about 200 % of control values resulted in
clinically and statistically significant changes in
heart rate and arterial pressure; and maximum
heart rate and arterial pressure changes occurred 1
- 2 minutes after AT and tubocurarine injection and
returned to normal within 5 minutes. The ability of
AT to release histamine was approximately equal to
one third of that of tubocurarine.

In clinical practice, intradermal injections of diluted
drug solutions are used to investigate the histamine
releasing abilities of drugs. In prospective trials, a
high incidence of wheal and flare reactions were ob-
served towards AT but not VC as expected. On this
basis, it can be proposed that VC was likely to be the
safer drug to be used clinically. On the other hand we
believe that, skin tests are not of value to make final
decision for any drug tested in this regard, since
drugs pethidine and atropine with low incidence of
anaphylactoid reactions when administered intra-
venously, produce wheal and flare reactions when in-
jected intradermally.

Under the light of all these studies it can be seen
that, the histamine releasing ability of AT is more
than VC. But AT doses have atendency to produce a
high incidence of cutaneous manifestations, the ma-
jority ofwhich are harmless allergic reactions result-
ing in local skin histamine rather than plasma hista-
mine release. On the other hand if plasma histamine
levels are measured correctly following AT adminis-
tration they are not found to be greater than those
encountered with althesin, thiopental, pancuronium
or even fentanyl (1).

Consequently it can be said that, VC does not alter
serum histamine levels even at the upper extreme of
the clinical dose range. The results confirm that, AT
frequently triggers especially cutaneous histamine
liberation at 0.6 mg kg 1doses and this was rarely
associated with the changes in bronchometer or
serious cardiovascular disturbances. But we have to
say that, for short procedures where suxamethoni-
um has to be avoided, VC might be a better choice
than AT.

On the other hand, if it is necessary to use AT as a

muscle relaxant, many of the relatively minor his-

taminoid adverse effects of AT can be avoided by:

a) Care in preventing drug mixingTespecially with thi-
opental) in the cannulae by flushing saline (1,2).

b) Slow administration of the drugs (1, 15. 21).

c) Use combinations with other drugs with low hista-
mine releasing potential (e.g. etomidate) to re-
duce additive side-effects (1).

d) Histamine release can be blunted by giving both H,
and H2receptor antagonists prior to administra-
tion of AT (21).

e) Large bolus doses of AT should best be avoided in
asthmatic patients, since such adose may possibly
trigger an attack (15) .
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