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Oral clonidine does not
alter vecuronium
neuromuscular

blockade in
anaesthetized patients

Since clonidine, an oragonist, inhibits the release of norepi-
nephrine or acetylcholine which can decrease nondepolarizing
muscle relaxant-induced neuromuscular blockade, the authors
examined whether clonidine given as an oral preanaesthetic
medication would alter the onset, duration or recovery of a
vecuronium neuromuscular blockade in lightly anaesthetized
patients. Thirty-eight patients (aged 20-73 yr) randomly re-
ceived oral clonidine either approximately 5 ug-kg™' (n =
21) or none (n = 17), 90 min before arrival in the operating
room. We measured acceleration of thumb contraction with
ulnar nerve stimulation at the wrist to assess neuromuscular
blockade. The onset time (the time from injection to decrease
10 5% of baseline twitch height), duration (the time interval
between injection and return of the first twitch to 25% of the
baseline value), and recovery index (the time interval of the
first twitch from 25% to 75% of the baseline value) of neu-
romuscular blockade from a single bolus of vecuronium 0.1
mg-kg~! v were determined and compared between the
clonidine-treated and control patients during lower abdominal
or extremity surgery under epidural plus general anaesthesia
with fentanyl and nitrous oxide in oxygen. No differences were
noted between the control and clonidine groups in onset time
(100 * 6 sec (mean *+ SE) vs 101 £ 6 sec), duration (44.5
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* 2.7 min vs 42.9 + 2.7 min), or recovery index (216 + 2.8
min vs 191 £ 19 min) of neuromuscular blockade from ve-
curonium, respectively. These results show that oral preanaes-
thetic medication of clonidine 5 ug- kg~! does not alter neu-
romuscular blockade induced with vecuronium 0.1 mg- kg=!
in patients during combined epidural and fentanyl/nitrous
oxide general anaesthesia.

La clonidine, un o.yagoniste, inhibe la libération de norépiné-
phrine et de lacétylcholine; elle peut donc diminuer la cu-
rarisation induite par un myorelaxant non dépolarisant. Nous
nous sommes demandés si la clonidine administrée en prémédi-
cation pouvait altéter l'installation, la durée et la récupération
de la curarisation produites par le vécuronium chez dez patients
maintenus sous anesthése légére. Trente-huit patients (Ggés de
20 a 73 ans) sont choisis au hasard pour recevoir soit de la
clonidine orale d la dose approximative de 5 pg-kg~! (n =
21) soit un placebo (n = 17), 90 min avant leur transfert en
salle d'opération. Pour évaluer la curarisation, nous mesurons
au niveau du poignet, laccélération de la contraction du pouce
en stimulant le nerf cubital. Linstallaion (Iintervalle entre l'in-
Jection & la diminution a 5% de la ligne de basse de la hauteur
du witch) et lindice de récupération (I'intervalle requis pour
le retour du premier twitch de 25 a 75% de sa valeur initiale)
du bloc neuromusculaire sont déterminés aprés ladministration
en bolus unique du vécuronium, 0,1 mg- kg=! iv. Les mesures
sont comparées entre le groupe traité a la clonidine et le groupe
contréle pendant une chirurgie abdominale basse ou une chi-
rurgie des extrémités. Une anesthésie épidurale est complétée
par une anesthésie générale au fentanyl et au protoxyde d'azote-
oxygeéne. Nous ne constatons pas de différence entre le groupe
contréle et le groupe clonidine au regard de linstallation (100
t 6 sec (moyenne + SE) vs 101 t 6 sec), la durée (44,5 £
2,7 min vs 42,9 £ 2,7 min) et de l'indice de récupération (21,6
X 2,8 min vs 19,1 + 19 min). Ces résultats démontrent que
la prémédication orale a la clonidine, 5 ug: kg=', naltére en
aucune facon la curarisation induite par le vécuronium, 0,1
mg - kg~*, chez les patients qui regoivent une anesthésie épi-
durale complétée par une générale au fentanyl-protoxyde da-
Zote.
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Although oral clonidine was originally used as preanaes-
thetic medication to reduce opioid or volatile anaesthetic
requirements and to improve cardiovascular stability, -
it has recently been demonstrated to possess several
unique effects such as altered responses to ephedrine or
atropine, > and diuresis’ in humans. For clinical anaes-
thesia, vecuronium is one of the most frequently used
nondepolarizing muscle relaxants, because of its relatively
short duration of action, minimal cardiovascular effects,
and no apparent histamine releasing properties.! How-
ever, there are no clinical reports concerning the effect
of clonidine on neuromuscular blockade from a nonde-
polarizing muscle relaxant.’

Clonidine is known to inhibit norepinephrine release
from sympathetic nerve terminals and thus decrease the
plasma concentration of norepinephrine,*!%-'* while sev-
eral previous animal experiments have demonstrated that
intraarterially or intravenously administered catecholam-
ines possessing «-adrenoceptor stimulant properties
(norepinephrine or epinephrine) reversed d-tubocurarine-
induced neuromuscular blockade or exerted a facilitatory
action on neuromuscular transmission through actions at
prejunctional sites; i.e., by enhancing release of acetyl-
choline in skeletal muscle.*!” Also, stimulation of pre-
synaptic a,-adrenoceptors has been reported to inhibit
the release of acetylcholine in the central nervous sys-
tem.'® It is therefore assumed that the neuromuscular
blocking action of a nondepolarizing muscle relaxant
may be potentiated in patients receiving clonidine.

However, there is no clinical information regarding the
interaction between clonidine and vecuronium in hu-
mans.® Furthermore, there is no evidence that o,-
adrenoceptors are present on either the motor neuron
or the endplate.® The aim of this study was to determine
whether preanaesthetic oral clonidine medication would
affect the neuromuscular blockade produced by vecur-
onium,

Methods

Thirty-eight adult patients, ranging in age from 20 to
73 yr, ASA physical status 1 or 2, gave informed consent
to participate in research approved by Human Investi-
gation Committee at the University of Tsukuba Hospital.
The patients scheduled for elective lower abdominal or
lower extremity surgery were included. No patients had
any cardiopulmonary, renal, hepatic or neuromuscular
disorders, or marked obesity exceeding standard body
weight by 20% or more. Patients had not received drugs
such as aminoglycoside antibiotics, antihistamines or
opioids, nor had taken alcohol or nicotine within 48 hr
preceding the study. Patients with diabetes mellitus,
serum electrolyte abnormalities, anaemia, and sinus bra-
dycardia (heart rate < 60 beats - min—"), were excluded.
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Each patient was randomly assigned to one of two
groups. The patients received either oral clonidine 5
pg-kg~! (clonidine group; n = 21) or none (control
group; n = 17) 90 min before arrival in the operating
room. Because clonidine (Catapres®, Boehringer Ingel-
heim & Tanabe) is available only in tablets of 75 pg
or 150 pg in Japan, the doses of clonidine were deter-
mined by choosing the closest doses calculated by mul-
tiplying 37.5 pg (half a tablet) as a unit. After an ECG,
automatic blood pressure cuff (Listmini@, Nippon Colin
Co., Ltd., Tokyo) and pulse oximeter were established,
a 16 G cannula was placed into the forearm cutaneous
vein. Lactated Ringer’s solution was thereafter infused
through the v cannula at an approximate rate of 10
ml - kg-—'- hr~! until the end of anaesthesia.

After patients were placed in the lateral ducubitus po-
sition, the skin of the lumbar region was prepared with
antiseptic solution and draped, and local infiltration was
carried out using 5 m! lidocaine 0.5% intradermally and
subcutaneously at L, ; or L, , intervertebral space. A
16-gauge Tuohy needle was then introduced into the epi-
dural space using the balloon technique. Following the
identification of the epidural space, an epidural catheter
was advanced cephalad approximately 4-5 cm into the
epidural space. Then, the patient was placed supine. Epid-
ural anaesthesia was produced by injection through the
epidural catheter 13 ml lidocaine 1.5% solution with
1:200,000 epinephrine. The analgesic level was confirmed
with pinprick at ten minutes after the epidural injection
of lidocaine.

A 5 X 10 mm plasticcoated acceleration transducer
(Biometer, Denmark) which contains a piezo-electric ce-
ramic wafer, was fastened to the volar side of interpha-
langeal joint of the thumb by means of a piece of adhesive
tape. Free movement during evoked thumb adduction was
allowed by fixation of the extended four ulnar fingers
and by an elastic band lightly separating the thumb from
the index finger. General anaesthesia was induced with
thiamylal approximately 5 mg-kg~! plus fentanyl
150-300 pg iv, and maintained with nitrous oxide 67%
in oxygen. Single supramaximal electrical stimuli (1 Hz)
were applied to the ulnar nerve at the wrist using surface
electrodes (Myotest@, Biometer, Denmark), while accel-
eration of the thumb was recorded by the acceleration
transducer for three minutes before administration of ve-
curonium to establish a stable baseline value. The re-
sulting electrical signal was passed through a converter
and analyzed by a Myograph 2000® (Biometer, Den-
mark) monitoring unit for immediate display and record-
ing of neuromuscular transmission values.'® Vecuronium
0.1 mg-kg=! (1 mg- ml~") was injected over two seconds
into a rapidly running intravenous infusion through a
T-port located at the catheter. The time from vecuronium
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injection to-decrease of twitch to 5% of the baseline value
was taken as the onset time. Three minutes later, tracheal
intubation was performed without use of other adjuvants.
The single twitch stimulation (1 Hz) was changed to train-
of-four stimulation (2 Hz for 2 sec at 12 sec-intervals)
five minutes after tracheal intubation. The proposed
surgery was started approximately 20 min after induction
of general anaesthesia. Neuromuscular function was al-
lowed to recover spontaneously. The interval between ve-
curonium injection and return of the first twitch (T)) to
25% of the baseline value, and the interval of T, from
25% to 75% of the baseline value were recorded as the
clinical duration of neuromuscular blockade and recovery
index, respectively.

During the study, measurements of blood pressure and
heart rate were made at one-minute intervals. A rectal
temperature probe (Model 47559, NEC San-ei Instru-
ment Co., Ltd., Tokyo) was placed after the induction
of general anaesthesia, and maintained within 1.0°C of
the baseline value (the value just at the beginning of meas-
urement). The lungs were mechanically ventilated to
maintain end-tidal carbon dioxide tension between 30 and
40 mmHg. Hypotension (defined as systolic blood pres-
sure <80 mmHg) and bradycardia (defined as heart rate
<50 beats- min~—!) were treated with ephedrine 0.1
mg - kg~ and atropine 0.01 mg - kg™! , respectively. At
the end of surgery, the residual neuromuscular blockade
was antagonized with neostigmine 0.05 mg-kg~! and
atroine 0.02 mg - kg~! iv. ‘

We sampled arterial blood during the study. Plasma
electrolyte concentrations and blood gas tensions were
determined with a multichannel electrolyte analyzer
(NOVA 6@; Nova, Massachusetts) and pH/blood gas
analyzer (Corning 1780, Corning, Medfield, Massachu-
setts), respectively. Results were reported as means * SE.
Sex ratio and incidence of hypotension or bradycardia
between groups were examined by chi-squared analysis.
Comparisons of other data between groups were per-
formed by unpaired Student’s t test. A P value < 0.05
was considered significant.

Results

There were no differences between groups in demogra-
phic, arterial blood gas, and plasma electrolytes data
(Table I). The clonidine dose administered was 4.98 +
0.07 ug-kg~'. The interval from epidural injection of
lidocaine to vecuronium administration was similar be-
tween groups (931 £ 16 and 932 % 14 sec in the control
and clonidine groups, respectively). Five patients in the
control group and 17 in the clonidine group received
ephedrine for the treatment of hypotension, while one
patient in the control group and ten patients in the clon-
idine group received atropine for the treatment of bra-
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TABLEI Demographic, laboratory and treatment data of the
patients

Control group Clonidine group

m=17) n=21)
Gender (male/female) 0/17 4/17
Age (yr) 49+4 4613
Weight (kg) 55+2 52+2
Clonidine (ug - kg™!) - 498 £ 0.07
pHa 745001 741 £0.01
PaCO, (mmHg) ¥t 351
PaO, (mmHg) 140+ 8 1398
Base excess (mEq - L) 04£06 1.0+£04
Plasma sodium (mEq - L") 1431 142+ 1
Plasma potassium (mEq ' L-") 33101 36101
Plasma ionized calcium (mEq- L") 093+0.02 097 +0.02
Total dose of fentanyl (ug) 1216 121 £7
Number of patients given ephedrine 5/ 17(29%) 17/21(81%)*
Total dose of ephedrine (mg) 24110 64+ 14
Number of patients given atropine  1/17(6%) 10/21(48%)*
Total dose of atropine (mg) 0031003 023 £ 0.06*

Values are mean + SE.
*P < 0.05 versus control group.

TABLE II  Onset time, duration, and recovery index of
neuromuscular blockade produced by a bolus dose of vecuronium 0.1
mg - kg™!

Control group Clonidine group
n=1) n=21)
Onset time (sec) 100 £ 6 (64-166) 101 £ 6 (70-170)

Duration (min)
Recovery index (min)

44.5 + 2.7 (25.5-61.3) 42.9 1 2.7 (26.3-71.6)
21.6 + 2.8 (10.8-52.7) 19.1 £ 1.9(7.3-37.4)

Values are mean + SE (ranges).

dycardia (P < 0.05, Table I). The mean total doses of
ephedrine and atropine for the treatments of hypoten-
sion and bradycardia, respectively, were larger in the clon-
idine group than the control group (P < 0.05). All of
the patients responded well to these treatments.

No differences were noted in the onset time, duration
or recovery index of neuromuscular blockade with a sin-
gle dose of vecuronium 0.1 mg-kg~! between the two
groups (Table II). Also, there were no differences in these
variables between patients with and without ephedrine
treatment, and between patients with and without atro-
pine treatment in both groups. In addition, no patient
in the clonidine group showed abnormal responses to ve-
curonium such as rapid onset of neuromuscular blockade
or prolonged neuromuscular blockade resistant to neo-

stigmine.

Discussion
This study showed that preanaesthetic oral clonidine med-
ication approximately 5 ug - kg~! did not alter the onset
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time, duration or recovery index of neuromuscular block-
ade produced by a single dose of vecuonium 0.1 mg - kg~!
iv in patients during combined epidural and general
anaesthesia.

Experimentally, norepinephrine or epinephrine have
been reported to antagonize the neuromuscular blockade
from tubocurarine, or facilitate neuromuscular transmis-
sion possibly through enhancing acetylcholine release
from prejunctional sites in skeletal muscle.'*!” Both
plasma catecholamine concentrations and acetylcholine
release, in turn, are suppressed by clonidine.*!%-13.18 Be-
cause we did mot measure plasma catecholamine con-
centrations in this study, it is uncertain whether they were
within the same range in both groups. Alternatively, re-
versal of neuromuscular blockade by a,-adrenoceptor ag-
onists per se'> might have masked the enhancement of
vecuronium neuromuscular blockade via suppression of
catecholamine and acetylcholine release by clonidine.
However, the large doses of ephedrine and atropine ad-
ministered during the study seemed to have no influence
on the neuromuscular blockade from vecuronium, since
there was no difference in any monitored variables of
vecuronium neuromuscular blockade between the pa-
tients with and without these treatments in each group.
It is also uncertain whether cardiac output and muscle
blood flow, primary determinants for the speed of onset
of a muscle relaxant, 22! were different between the two
groups in this study, because there were no measurements
of these variables. However, large differences in these var-
iables are unlikely to have occurred in subjects receiving
clonidine, since it has been reported that clonidine 5
p.g - kg~' does not change cardiac output.’?

The liver is a major organ for elimination of vecur-
onium bromide.?-? Since clonidine is reported to de-
crease hepatic elimination in rats,? clonidine may delay
the recovery of neuromuscular blockade by vecuronium.
However, based on the current results that clonidine 5
ng - kg~! affected neither the duration nor recovery index
of neuromuscular blockade from vecuronium 0.1
mg - kg~!, this dose of clonidine does not seem to alter
the elimination of vecuronium in healthy patients. Nev-
ertheless, we cannot exclude the possibility of clonidine-
induced alteration in neuromuscular blockade, because
sample size was quite small. To confirm that there is no
clinically relevant interaction between clonidine and ve-
curonium, further study is needed to measure the neu-
romuscular blocking action of vecuronium when used
in repeated or large doses, especially in patients with liver
dysfunction.

Most local anaesthetics potentiate neuromuscular
blockade from nondepolarizing muscle relaxants.??
However, it is likely that both plasma concentration of
lidocaine and the effect of lidocaine on neuromuscular
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blockade were comparable to both groups in this study,
because there was no difference in the time interval from
epidural injection of lidocaine to administration of ve-
curonium between groups, and oral clonidine 5 pg - kg™!
did not reduce the elimination of epidurally administered
lidocaine.>® We used an acceleration transducer in our
study, since there is good correlation between the values
measured by an acceleration transducer and by a force-
displacement transducer,’'-3* and the precision of both
methods seems to be comparable. 3 ,

In conclusion, our study suggests that oral clonidine
premedication of 5 pg-kg~! does not alter the onset,

. duration or recovery of neuromuscular blockade from

a dose of vecuronium 0.1 mg- kg=! iv during combined
epidural and light general anaesthesia.
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