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Steroids induce resistance to neuromuscular blocking
drugs. Betamethasone-induced resistance to vecuro-
nium has been demonstrated in vitro, and a presyn-
aptic site of interaction has been suggested. This
study investigated whether atracurium is similarly
affected. Rat phrenic nerve-hemidiaphragm prepara-
tions were bathed in a physiologic solution, and
one-half were exposed to betamethasone {1 wmol/L).
Dose responses were recorded for atracurium (8-
13 umol/l) and vecuronium (2-12 pumol/L) for control
and betamethasone-treated preparations. In compar-
ison to control, the betamethasone groups had signif-
icantly less depression of muscle contraction force at
all concentrations of atracurium (P = 0.0004) and
vecuronium (P = 0.002). The calculated ED., (50%

depression of muscle contraction force, expressed as
mean = sem) for atracurium was 8.83 = 0.62 pmol/L
for controls and 11.19 + 0.54 umol/L for betametha-
sone-treated preparations. The calculated ED,, for
vecuronium was 4.72 = 0.41 umol/L for controls and
6.84 = 0.66 pmol/L for betamethasone-treated prep-
arations. Betamethasone therefore increased the EDe,
for atracurium by 27% and vecuronium by 45%;
however, the magnitudes of these differences were
not significant (P = 0.74) between the neuromuscular
blocking agents. These results indicate that be-
tamethasone-induced resistance to nondepolarizing
neuromuscular blockade affects both atracurium and
vecuronium to similar degrees in vitro.

(Anesth Analg 1992:74:762-5)

teroids have a facilitatory effect on neuromus-

cular function; steroid-induced resistance to

competitive nondepolarizing neuromuscular
blockade has been reported (1-3). Recently we de-
scribed two neurosurgical patients pretreated with
betamethasone who had an apparent resistance to
the effects of vecuronium and, in a subsequent re-
view of anesthesia case records, it was found that
patients pretreated with betamethasone required, on
average, 75% more vecuronium than patients not
pretreated (4). An interaction between betametha-
sone and vecuronium has since been demonstrated in
Vitro using rat phrenic nerve-hemidiaphragm prepa-
rations. One mechanism likely for this interaction is
facilitated acetylcholine release owing to the effect of
betamethasone on the presynaptic motor nerve ter-
minal (5).
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Vecuronium- and atracurium-induced neuromus-
cular blockades could occur through different recep-
tor-sites; vecuronium has been suggested to act
predominantly at presynaptic receptor sites (6,7),
whereas atracurium has been suggested to act prin-
cipally at postsynaptic receptor sites (8). In view of a
possible presynaptic facilitatory effect of steroids on
neuromuscular transmission, atracurium neuromus-
cular blockade may be less affected by betamethasone
than vecuronium neuromuscular blockade. The aim
of this study was to compare the effect of betametha-
sone on neuromuscular blockade with either vecuro-
nium or atracurium using the in vitro rat hemidia-
phragm preparation.

Methods

This study was approved by our Animal Ethics Com-
mittee. Male Dark Agouti rats (8-10 wk) weighing
150-200 g were killed by cervical dislocation. The
right and left hemidiaphragms with accompanying
phrenic nerves were dissected out, placed horizon-
tally in individual organ baths (Res-Del Group, Well-
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