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Clinical symptoms of anaphylactoid reaction to muscle relaxants vary from
localized flush to cardiovascular collapse. Vecuronium bromide is reported to have
very little histamine releasing property. However, there are some reports of ana-
phylaxis or anaphylactoid reaction to vecuronium. We studied plasma histamine
concentration after the intravenous injection of vecuronium to confirm the his-
tamine release. Twenty patients were randomly allocated to one of two groups,
each group comprising of 10 patients: one group was to receive vecuronium 0.1
mg-kg™! and the other 0.2 mg-kg™! using the priming principle. Blood samples
were taken prior to and 1, 3, 5, 8 and 13 min after the administration of vecuro-
nium. The plasma histamine concentration was measured by radioimmunoassay
with monoclonal antibody.

There were no significant changes in plasma histamine concentration over
13 min after the administration of vecuronium compared with the baseline value.
There were also no significant differences between these two groups. We concluded
that vecuronium up to 0.2 mg-kg_l did not change the plasma histamine concen-
tration in the patients having no previous history of allergy or atopic tendencies.
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Some anesthetics and muscle relaxants
may cause anaphylaxis or anaphylactoid re-
action. Clinical symptoms of anaphylactoid
reaction to muscle relaxants vary from lo-
calized skin flush to cardiovascular collapse.
Fisher et al.! state that the life-threating
anaphylactoid reactions to muscle relaxants
occur more commonly than has previously
been suspected, and that the mechanism
is different from direct histamine release and
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type 1 hypersensitivity. It is known that d-
tubocurarine has a direct histamine releasing
property, and other commonly used relaxants
also have more or less histamine releasing
ability?2.

It is reported that vecuronium has very
little histamine releasing property with in-
tradermal test. Some authors recommend
vecuronium as the relaxant of choice to
the patients being atopic, asthmatic or with
allergic tendency®*. However some observa-
tions of systemic histaminoid reaction fol-
lowing vecuronium administration have been
reported®®. Durrani et al.” recommend ac-
cordingly the routine use of a priming dose
as a predictive test of histamine release.
Therefore, we investigated the plasma his-
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Table 1. Clinical characteristics of the patients

1 1

0.1 mg-kg™ 0.2 mg-kg™
vecuronium vecuronium
group group
Age (yrs) 56.3 + 12.2 50.5 * 13.8
Sex ratio ,
(male/female) 7/3 5/5
Weight (kg) 59.4 £ 5.8 52.2 + 8.0

Values represent the mean *+ SD.

tamine concentration after the intravenous
administration of vecuronium to confirm
the histamine releasing property instead of
studying the skin reaction.

Subjects and Methods

We selected 20 patients (ASA physical
status class I-II) with no previous his-
tory of allergy or atopy, scheduled for the
elective .surgical procedures. Their clinical
characteristics are shown in table 1. The
protocol of this study was approved by
Institutional Ethics Committee on clinical

—0o— vecuronium 0.1mg/kg
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investigations. All patients were premedi-
cated with hydroxyzine 1.5 mgkg~! and
atropine sulfate 0.5 mg one hour preopera-
tively and were randomly allocated to one
of two groups. Each group comprising of 10
patients: the first group was given vecuro-
nium 0.1 mg-kg~! (1.7 EDgs) and the second
group 0.2 mg-kg™! (3.5 EDgs). Vecuronium
was administered according to the prim-
ing principle reported by Schwarz et al.!°
All the patients were given 6 mgkg~! of
thiopental sodium intravenously 1 min after
the administration of 1 mg of vecuronium as
a priming does. The rest of the remaining
dose from the total dose 0.1 mg-kg™! or 0.2
mg-kg~! in each group, was given 3 min
after the administration of the priming dose.
The patients were ventilated with oxygen
and given only thiopental sodium over 5 min
after the administration of the intubating
dose of vecuronium. Thereafter enflurane was
given as needed. After the administration of
the priming dose of vecuronium, blood pres-
sure and heart rate were monitored and the
skin on face, trunk and limbs was observed
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Fig. 1. Changes in plasma histamine concentration before and af-

ter the administration of 0.1 mg-kg™

bromide.

1

and 0.2 mgkg™! vecuronium

Values represent the mean + SE. Arrow denotes the administration
of 1 mg vecuronium as a priming dose. Wide arrow denotes the admin-
istration of 0.1 mg-kg_l of 0.2 mg-kg™! vecuronium as an intubating

dose.
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Table 2. Histamine concentration (ng-ml~!) before and after the administration of vecuronium
histamine concentration (ng-ml™!)
baseline 1 min 3 min 5 min 8 min 13 min
0.1 mg'kg_l + 2+ + + + +
vecuronium 0.156£0.020 0.142%0.016 0.143+0.003 0.134+0.016 0.154%0.025 0.152%0.018
group (0) (-3.7+£9.3) (-6.6%5.9) (-12.8%£4.0) (-1.4%7.4) (2.1%8.8)
0.2 mgkg™ o ooy 0.159+0.031 0.170%0 + 48+ +0.0
vecuronium .165+£0.027 0.1591+0.031 0.170*0.051 0.157%0.038 0.148+0.037 0.167x0.042
group (0) (-0.6+9.0) (-0.3%16.3) (-8.5+£9.9) (-10.1%£12.2) (-1.0%12.5)
Values represent the mean + SE. Values in parenthesis represent per cent changes from baseline.
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for the flush for 13 min.

The venous blood samples were taken
slowly with a plastic syringe through the
16G argyle Medicut catheter® placed in
femoral vein, prior to the injection of
the priming dose, and 1, 3, 5, 8, and
13 min thereafter. Blood was immedi-
ately transfered into an iced tube contain-
ing ethylenediamine-tetraacetic acid (EDTA
2Na) and centrifuged at 1-4°C within 20 min
for 5 min. Plasma was separated and stored
at —80°C until assay was performed. Plasma
histamine concentration was measured with
radioimmunoassay using HISTAMINE RA-
DIOIMMUNOASSAY KIT® (Immunotech
S.A. Marseille, France, Eiken, Tokyo).

Data are expressed as the mean * SE.

The statistical analysis was performed using
one-way analysis of variance, Wilcoxon single
rank test, and Mann-Whiteny U test, with
a P values of < 0.05 considered statistically
significant.

Results

The baseline value of plasma histamine
was 0.16 + 0.02 ng-ml~! in the first group,
and 0.17 + 0.03 ng-ml~! in the second group.
There were no significant changes in plasma
histamine concentration over 13 min af-
ter the administration of the priming dose,
namely, the variation from the baseline level
was from —12.8 = 4.0% to +2.1 + 8.8% in
the first group, and from —10.1 £ 12.2% to
—1.0 £ 12.5% in the second group. There
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were also no significant differences between
the two groups (table 2).

The blood pressure and heart rate did
not change significantly in either group com-
pared with the baseline value, although the
systolic pressure slightly decreased after the
administration of thiopental sodium (fig. 2).
None of the patients showed skin flush in
either group.

Discussion

It is stated that histamine is easily lib-
erated from the white blood cells, if sam-
pling, transportation and storage is improp-
erly performed!!. Therefore, we took blood
samples from large vein through 16G in-
dwelling catheter, and handled them very
carefully to exclude any errors. In this
study, plasma histamine was measured by
radioimmunoassay with monoclonal antibody
against N-methylhistamine, which is more
sensitive than the radioenzymatic analysis,
which was frequently used in many previous
reports on plasma histamine after the ve-
curonium administration. The sensitivity of
latter method is 0.1 ng-m1~! histamine!Z.

Histamine concentration obtained from
20 patients in this study was 0.16 = 0.01
ng-ml !, which corresponds to the previously
reported value of 0.05 to 0.2 ng-ml=!!3,
Our results revealed that vecuronium did not
induce direct histamine release either after
the administration of 1 mg vecuronium as a
priming dose, or after the administration of a
full dose in either group. The administration
of vecuronium in vivo!*~¢ and in vitro!” has
revealed no change in histamine concentra-
tion measured by radioenzymatic analysis, it
is obvious that vecuronium up to 3.5 times
of EDgs (0.2 mg-kg™!) dose not release his-
tamine. The maximal histamine level in this
study (0.33 ng-ml™!) was quite low com-
pared with the level which causes symptoms,
that is 1.61 = 0.30 ng-ml~!'8. Consequently,
we consider that vecuronium up to 3.5 times
of EDg; can be used safely in patients with
no history of allergy or previous reaction to
muscle relaxants.

Since halothane is reported to reduce
d-tubocurarine-induced histamine release in

Histamin and vecuronium 27

vitro!?, no inhalational anesthetic was used
during this study. All the patients were pre-
medicated with hydroxyzine, which is not
considered to alter the plasma histamine
level, because it binds to H,-type receptors
and does not inhibit the release of histamine.

In this study, the plasma histamine con-
centration did not change significantly af-
ter the administration of vecuronium in
the priming principle to the patients with
no previous history of allergy or atopic
tendency. The histaminoid reaction due to
administration of some muscle relaxants is
stated to occur mainly in the patients with
history of allergy. However, Lavery et al.’ re-
ported a systemic histaminoid reaction with
erythema on face and entire trunk, and hy-
potension in a 40-years-old female with no
history of allergy. Clayton et al.® also re-
ported the similar erythema over arms and
trunk after the vecuronium administraion in
a 7-year-old boy with atopic tendency. They
confirmed that this cutaneous reaction was
due to the direct histamine release. Durrani
et al.” reported a patient with breathing dif-
ficulty accompanied by no clinical symptoms
of bronchospasm 7 min after the administra-
tion of priming dose of 1 mg of vecuronium.
This patient has no previous history of al-
lergy or reaction to any other intravenous
anesthetics. O’Callaghan® has reported the
bronchospasm, which occured in a patient
with no evidence of direct histamine release
or IgE-mediated reaction. The observations
of anaphylaxis following vecuronium admin-
istration have been also reported3®. There-
fore, vecuronium should be given very care-
fully not only to the patients with history
of allergy, but also to the patients with no
previous history of allergy. It is also worth
mentioning that the patients with previous
allergic reaction to other muscle relaxants
have some possibilities of cross-reactivity to
vecuronium?!.

Premedication with H; and H, antagonist
is recommended to the patients considered
to be sensitive to non-depolarizing muscle
relaxants®. Hydroxyzine, which is commonly
used as a sedative in premedication, is re-
ported to raise significantly the threshold for
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histamine-induced tachycardia!®. Moreover,
the combined use of H; and H, antago-
nist significantly raised the histamine dose
to elicit the responses during sequential in-
fusion of histamine in volunteers!®. Because
there are some possibilities for anaphylaxis
or anaphylactoid reaction to occur follow-
ing the administration of muscle relaxants
in any patients, the preanesthetic medication
with hydroxyzine is recommended when the
administration of non-depolarizing muscle re-
laxants was anticipated.

In summary, we measured the plasma
concentration of histamine following the ad-
ministration of vecuronium in the priming
principle in the patients with no previous
history of allergy or atopic tendency. There
were no significant change in plasma concen-
tration of histamine, and no clinical allergic
reaction such as hypotension and skin flush
was observed. The effects of vecuronium on
the patients having history of allergy or
atopy can not be concluded from this study,
and remained to be clarified.

(Received Mar. 22, 1990, accepted for publi-
cation Jul. 18, 1990)
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