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ABSTRACT

Different

administration techniques of the muscle relaxant vecuronium were studied on the anterior tibialis muscle

preparation of thiopentone, o - chloralose anaesthetized dogs. The intubating dose, double intubating dose and the intubating dose
after priming were studied . The time of injecting the top-up dose was chosen from our results to be at the maximal twitch depression
of the priming dosc . Our study demonstrated that, administration of the intubating dose (0.1 mg kg-!) of vecuronium § minutes after
priming doses (0.01 and 0.02 mg kg-!) significantly reduced the onset time without altering the duration of action and recovery
index . Likewise, the double intubating dose significantly decrease the onsel time with a significant prolongation of the duration of
action and recovery index . It could be concluded that, the priming appears to decrease the onsel time rather than the duration of
action and allowing rapid spontaneaus recovery. This is particularly important for the safety of paticnt’s during intubation and in the

immediate post-operative phase ,

INTRODUCTION

Inspite of intensive research on muscle relaxant,
it s still not possible 1o meet the well-known demands
laid down by Savarese and Kitz (1) for the ideal fast
onset, non-depolarizing and short or intermediate
duration to replace suxamethonium. Anaesthetists still
use suxamethonium in their daily clinical routines(®
cven though they are very well aware of its hazardous
and life- threatening side effects 3-5)

if the anaesthetist wishes to replace
suxamethonium in clinical practice, he must alter his
administration technique , either by “priming” or by

increasing the dosage of the agent used to obtain sooner
onset of blockade .

The administration of doses 2-5 times greater
causes short onsel but at the same time lead to a marked

increase in the duration of blockade (6:7),

The “priming principle” was introduced by
Foldes in 1984 &9  Thig technique of giving initial
small dose followed by a top up dose shorten the onset
tume . These are, however, difficult to compare since

variables such as the priming dose and time interval are
different

. The aim of this work was designed to study, the
Prming principle compared with the classical and
doubling the intubating dose of the non-depolarizing
Neuromuscular blocker vecuronium, the recovery index
Was also determined spontaneously .

MATERIAL AND METHODS
A-Drugs :

1- Thiopental Sodium (Egyptian Int. Pharmaceutical
Industries Co. AR.E)

2- Alpha chloralose (Merck, Germany )

3- Vecuronium ( Norcurone)® (Organon Teknika,
Holland) each vial contains 10mg vecuronium .

B- Experimental Design :

Tibialis antcrior muscle preparation was used for
this study. Adult mangrel dogs of both sexes (10-15 kg),
were anaesthetized with thiopentone sodium 10 mg

Kg-! and alpha -chloralose 100 mg kg-! i.v.;.

Anaesthesia was maintained with a continuous

infusion of alpha-chloralose 20 mg kg'l every hour a0,

The trachea was cannulated and the lungs were
ventillated mechanically .

It the right leg, the lateral popliteal nerve was
freed from surrounding connective tissue and a pair of
electrodes were applied and protected by cotton wool
sooked with liquid paraffin . The tendons of the tibialis
anterior muscle were freed, tied and passed across two

pullies to the recording system (1 |

Supramaximal stimuli (0.1 Hz, 0.2 ms) was
delivered from a stimulator every 15 seconds allover the

experiment (12) and the evoked responses were recorded
using T3 isotonic transducer and 2 channal Oscillograph
(BioScience, England).

Vecuronium  was  administred at  the
recommended intbating dose, the double intubating
dose and the intubating dose after priming and the

following parameters were determined (13

1- Onset time : Time from injection to maximum twitch
depression . ‘

2- Clinical duration of action : Time from injection 10
10% twitch recovery.

3- Recovery index : The time between 25 and 75%
twitch recovery . (during spontaneous recovery),

The maximal effect and the time course of the
priming doses (0.01 and 0.02 ug kg'!) were also studied.

The obtained results were statistically analysed
using Student’s “t” test (14) .
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RESULTS

Following administration of the priming doses
0.01 and 0.02 pg Kg' vecuronium, a maximum %
twitch depression of about 1.8 + 0.4 and 10.5+ 0.9 were
obscr.ved within 3.2 + 0.4 and 3.4 + 0.2 minutes and
remain for a duration of 6.8 4+ 0.9 and 9.9 + 0.7 minutes
respectively (Table, 1).

Table (1) : Maximum twitch depression, onset time and
duration 1o first appearance of twitch regression
of the priming doses( 0.01 and 0.02 pg kg'l)
vecuronium m + S.E. (n =4)

Maximum . Duration first
Dose twitch Onscl lime appearance of twilch
depression % (min) regression (min)
001 pgkg'! | 18204 32404 6.8 +09
0.02 pgkg ! | 105+ 09 | 34402 9.9+0.7

The intubating dose (0.1 pg Kg‘l) induced 100%
twitch depression in about 98.8 + 3.7 seconds with a
clinical duration (to 10% twitch recovery) of about 17.8
+ 1.5 minutes and recovery index 13.8 + 3.0 minutes.
On doubling the intubating dose (0.2 pg kg™, the onset
time became 62.8 + 3.6 scconds with a clinical duration
of 37.0 + 2.2 and recovery index 17.2 + 2.6 minutes
(Table 2).

Onset time was highly significamly decreased to
73.3 + 4.2 and 65.0 + 3.9 seconds afler injection of the
intubating dose 5 minutes following priming with 0.01
and 0.02 pug kg' vecuronium respectively. A
nonsignificant increase in the clinical duration (18.5 £

2.3 and 20.2 + 2.6 min) and recovery index (13.3+24
and 14.8 + 2.9 min) were observed after priming with

the previous techniques (Table 2).
DISCUSSION

Vecuronium is a monoguaternary analoguc of
pancuronium that unlike its analoguc lacks vagolytic
effects or substantial dependence on renal function for
jls clearance from plasma {15) When short onset time
was required, anaesthetists must increase the dose of the

drug or follow the priming principle .

It has been Jong no answer for imporay
questions regarding primmg;_whlch dosage are involveg
and what is the optimal time interval for administration?

The doses of priming were sclected using the
straight lines for the log dose response plols of
yecuronium (16,17) Thys, we suggested that the priming
dose must produce a twitch depression not 100 more
than 10%. The time of injection after priming was
determined according to our results depending on the
maximum (witch depression and its duration. It was
found that 5 minutes was sufficient after priming with
vecuronium in doses of 0.01 and 0.02 pg kgl

Our results indicated that the onscl time was
significantly decreased in dogs receiving the double
intubating dose and the intubating dose after priming
with vecuronium . The results agrees with that
previously reported (18), He reported that the onsct of
blockade is more rapid with priming, and for increasing

doscs(6’7).

Likewise, the duration of clinical relaxation was
highly significantly incrcased with the double intubating
dose of vecuronium, while a nonsignificant increase in
the clinical duration after priming with the previous
selected two doses was noticed . Increasing doses
associated with increased clinical duration was also

reported *7**/ .

Recovery from neuromuscular blockade is just as
important as onset. Our data represents a nonsignificant
difference in the recovery index between dogs received
the intubaling dosc of vecuronium alone or after
priming with 0.01 and 0.02 pg kg1

On the other hand, a significant increase in
recovery index in dogs administred the double
intubating dose of vecuroniumwas obtained .

It could be concluded that, the priming appears (o
affect the onset time rather than the duration of action,
resulting in decreased onset lime and allow rapid
spontaneous recovery. This is particularly important for
the patient’s safety during intubation and in the
immediate post-operative phase .

Table (2) : Onset time, duration of clinical relaxation and spontaneous recovery index of vecuronium
by different administration techniques. m + S.E. (n =4)

Administration techniques Onsct time | Duration to 1 p% Recovery index
(Seconds) recovery (min) | (25-75%) (min)
-Intubating dose 0.1 pg kg™! 98.8 +3.7 17.8+2.5 138+ 1.5
- Double intubating dose 62.8 + 3.6%* 37.0 £ 2.2%* 17.2 £ 1.8*
-Intubating dose after priming with 0.01 pg kg'' # | 73.3 £4.2*% 18.5+2.3 133+1.8
- Intubating dose after priming with 0.02 pg kg # | 65.0 + 3.9%* 20.2 + 2.5% 14.8 +2.0
# Injection was started 5 mine after priming. *P<0.05 ** P < (.01 (t test).

(9]
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