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Effect of Ephedrine on the Onset Time of Succinylcholine in Cats
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Abstract: The aim of this study was to investigate the effect of ephedrine administered prior to induction of
anesthesia on the onset time of succinylcholine for endotracheal intubation in cats. Cats were randomly
assigned to receive either 70 pg kg™ of ephedrine (Group I; n = 7) or saline (Group II; n = 7} 3 min before
induction of anesthesia. Anesthesia was induced with intravenous administration of ketamine (5 mg kg™),
midazelam (0.2 mg kg™"), succinylcholine (1 mg kg™). Onset and intubation times were recorded after
succinylcholine ijection. Heart rates were also measured. The onset time of succinylcholine and intubation
times were sigmficantly (p<0.01) shorter n group [, as compared with the group II (1743, 20+3; 3145, 3642 sec,
respectively). Heart rates were higher in the group I than in the group 1T at the measurement times of 1 min after
ephedrine injection and 1, 3 and 5 min after succinylcholine injection. As a result, ephedrine accelerated the
onset time of succinylcholine without sigmificant adverse clinical effects and 1t may be an alternative in clinical

conditions requiring rapid intubation in cats.

Key words: Succinylcholine, ephedrine, cat, intubation, clinical condition, Turkey

INTRODUCTION

Feline endotracheal intubation intubation has
become a safe, routine procedure for the administration of
general anaesthetics. This procedure 1s difficult in cats
owing to laryngospasm and to thewr more pronounced
laryngeal and pharyngeal sensitivity (Wong and Brock,
1994). The cats’ larynx is also a small and delicate
structure easily damaged by rough attempts at mtubation.
Atraumatic mtubation 1s therefore essential and greatly
facilitated by the use of Neuromuscular Blockers (NMB)
which relax the jaw muscles and prevent the larynx from
going into spasm (Hall et af., 2001).

Neuromuscular blocking agents usage for intubation
causes the risk of hypoxia and pulmonary aspiration in the
patients. Since succinylcholine, a short onset depolarizing
muscle relaxant has adverse effects, various strategies
have been used to shorten the onset time of muscle
relaxants for rapid intubation (Soltanimohammadi and
Seyedi, 2007).

Traditionally, succinylcholine has been the NMB of
choice because of its rapid onset of action (Cook, 2000;
Levms, 2002). It has been used as a depolarizing NMB in
small amimal anaesthesia for many vears. The use of
succinylcholine to facilitate endotracheal mntubation in the
cat deserves special consideration (Brouwer, 1990). It can
however be associated with many side effects mcluding
cardiac dysrhythmias such as sinus bradycardia,
Junctional rhythm, sius arrest (Cook, 2000, Hall et al.,

2001) muscle pain (Goulden and Hunter, 1999; Hall ef af.,
2001), raised intraccular (Cook, 2000) and intracranial
pressure (Giffin et al, 1985). For this reason, many
researchers preferred to use non depolarising agents with
fewer side effects and tried ephedrine pre-treatment to
accelerate onset time of these drugs in human beings
(Munoz et al., 1997, Szmuk et al., 2000). The onset time of
muscle relaxants 15 partially determined by muscle blood
flow and cardiac output. Ephedrine can mncrease cardiac
output and muscle blood flow (Seltarumohammad: and
Seyedi, 2007; Lawson and Meyer, 2001). Ephedrine
pre-treatment has been shown to decrease the onset
time of several non-depolarizing agents such as
rocuronium and vecuronium (Munoz et al., 1997,
Szmuk et al., 2000).

Ephedrine administration prior to succinylcholine
iyjection for endotracheal intubation in cats has not been
previously reported. Researchers think that side effects of
succinylcholine will be minimised if onset time can be
shortened. The aim of this present study was therefore to
evaluate the effect of ephedrine admimstered prior to
anesthesia induction on the onset time of succinylcholine
for endotracheal mntubation in cats.

MATERIALS AND METHODS

About 14 healthy adult cats of either gender were
included the study. The weights ranged from 3.3-4.9 kg
with a mean of 3.4 kg and their ages from 2-5 years with
a mean of 3.8 years. All cats were considered to be
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Table 1: Modified intubating condition score for cats

Score Condition Laryngoscopy finding

1 BRad Visualization of larynx difficult, vocal cords
closed, intbation not possible

2 Poor Visualization of larynx difficult, vocal cords
moving, reaction of vocal cords on intubation
with moderate bucking or coughing

3 Good Visualization of larynx easy, vocal cords relaxed
and open, easy passage of endotracheal tube with
slight bucking or coughing

4 Excellent Visualization of larynx easy, vocal cords relaxed

and open, easy passage of the endotracheal tube
without bucking or coughing

healthy on the basis of results of physical examination.
Feed was withheld for 12 h before admittance for
anaesthesia. Water was withheld for a few hours. Cats
were not given any drug other than those administered
during the study.

The ammals were restrained in the right lateral
recumbent position. A 22 G catheter was placed m the
vena saphena medialis for administration of the fluids
(Lactated ringer solution) and diugs. Cats were randomly
assigned to receive either 70 pug kg™ of ephedrine
(Group I) or saline (Group II) 3 min before induction of
anesthesia. A combination of ketamme hydrochloride
(Ketalar®, Parke-Davis) at 5 mg kg and midazolam
(Dormicum® Roche) at 0.2 mg kg™ was used as the
intravenous induction agent in the both groups. All cats
were breathing spontaneously at this stage.

A 1 mg kg™ bolus of succinylcheline was injected
two minute after induction of anesthesia. Respiration was
maintained manually as positive pressure ventilation. A
non-cuffed endotracheal tube (3-4 mm outer diameter) was
placed to trachea. Intubating conditions were scored
(Table 1) according to a modification by Goldberg et al.
(1989) and Krieg ef af. (1980). All intubations were carried
out by the first author blinded to the study drug and
measurement of heart rate.

Onset time was defined as cessation of spontaneous
breathing following succinylcholine administration. A
chronometer was used to measure onset time of the agent.
Intubation time was recorded as the time interval between
succinylcholine injection and placement of the tube in the
trachea. Heart rate was measured by use of a stethoscope
placed on the lateral aspect of the left thorax at the
following measurement times; baseline (before ephedrine
injection), 1 min after ephedrine pre-treatment and 1, 3 and
5 min after succinylcholine injection, then every 5 min
until the neuromuscular blockade reversed. Statistical
analysis was performed with Mam-Whitney U and
Kolmogro-Smirnov tests. Repeated measurements were
analyzed with one way ANOVA followed by Tukey HSD.

RESULTS AND DISCUSSION

Onset time of succinylcholine and intubation times
were significantly (p<0.01) shorter in group I, compared
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Fig. 1. Mean heart rates of the group I (Ephedrine) and
group 2 (saline) (+p<0.05 significant difference
from baseline, *p<0.05 when compared B:
Baseline; E: 1 min after ephedrine

with the group II (1743, 20+3; 31+5, 3642 sec,
respectively). Mean heart rate of the group I was
significantly (p<0.05) higher than that of group II at all
measurement times, except for 10 and 1 5 min after injection
of succinylcholine. After ephedrine injection, there was
significant (p=<t0.05) increase in group I when compared
with the baseline value. Otherwise, heart rates measured
at 1, 3 and 5 mmn following sucecinylcholine injection in the
group II were significantly (p<0.05) decreased, compared
with baseline values (Fig. 1). Intubating conditions scores
were similar (3.520.5; 3.61+0.3) between two groups.

Shortening  effect of ephedrine used before
newromuscular blocking agents such as vecuronium,
atracurium, rocuromum and succinylcholine have been
expressed (Soltammohammadi and Seyedi, 2007).
Munoz et al. ( 1997) also found that co-administration of
ephedrine with rocuromum reduced the onset time of
newromuscular  blockade. Rapid onset time of
succinylcholine obtained in the cuwrent study is
consistent with Munoz et «l (1997) findings. The
combination of ephedrine with succinylcholine
accelerated the onset time of succinylcholine without
significant adverse clinical effects. Researchers found that
ephedrine reduced the onset time of succinylcholine by
almost 50%. Besides, several studies (Munoz et al., 1997,
Szmuk et al., 2000) noted the shortening effect of
ephednine pre-treatment on the onset times of vecuronium
and rocuromum.

As a matter of the fact (Ezri er al., 2003) has also
reported that pre-treatment with ephedrine appears to
affect the onset time of rocuronium by altering cardiac
output as measured with the non-invasive cardiac output
monitor. Succmylcholine, despite its negative effects
including muscle pains, bradycardia, increased plasma
potassium concentration and raised intraocular pressure
has been used as the standard neuromuscular blocking
drug to facilitate tracheal intubation. Its popularity
reflects the lack of wiable alternatives with rapid
onset (McCourt ef al., 1998; Cook, 2000). Nevertheless of
all these side effects, bradycardia is outstanding effect of
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succinylcholine. In the current study, ephedrine
counteracted that succinylcholine induced bradicardia,
increasing heart rate. This effect of ephedrine can be
attributed with direct alpha and beta adrenergic receptor
stimulation and also indirectly by releasing noradrenalin
(Lee et al., 2002).

CONCLUSION

In the study, ephedrine given before induction of
anesthesia, reduced the onset time of succinylcholine
without sigmficant adverse effects. This combination can
be valuable when the shortest possible time from loss of
conseiousness to tracheal mtubation 1s desirable.
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