
A miodarone is an antiarrhythmic
agent particularly effective in the
prevention and treatment of a wi-

de spectrum of ventricular and supraven-
tricular arrhythmias1-9. However, the long
time interval that is required for the de-
velopment of the maximum antiarrhy-
thmic activity of oral amiodarone10 con-
siderably limits its use, particularly when
antiarrhythmic action is immediately
required. On the contrary, intravenous
amiodarone acts rapidly and it often is a

life saver in managing drug resistant fatal
arrhythmias11-20.

Thus, in non-randomized studies,
when administered in in-hospital pro-
longed cardiac arrest due to ventricular
tachycardia or ventricular fibrillation16-20,
amiodarone promoted rapid re-establi-
shment of organized electric activity, whi-
le in patients with resistant out-of-hospi-
tal cardiac arrest, randomized intrave-
nous administration of amiodarone in-
creased the probability of patient’s ad-

14 ñ HJC (Hellenic Journal of Cardiology) 

Hellenic J Cardiol 44: 14-23, 2003

Time Course of Ventricular Fibrillation and
Defibrillation Thresholds Following Amiodarone
Intravenous Bolus Administration: 
An Experimental Study
ELEFTHERIA P. TSAGALOU, MARIA I. ANASTASIOU-NANA, KOSTAS X. SIAFAKAS, 
GRIGORIOS G. PANAGIOTOPOULOS, ANTONIOS G. DOUFAS, ARGIRIOS S. NTALIANIS, 
JOHN V. TERROVITIS, STAVROS G. DRAKOS, JOHN M. MAVRIKAKIS, CHRISTOS E. CHARITOS,
JOHN N. NANAS

Department of Clinical Therapeutics, Athens University, “Alexandra” Hospital, Athens, Greece

Introduction: The aim of the study was to examine the early time course of changes in ventricular fibrillation
and defibrillation thresholds after an intravenous bolus of amiodarone in an experimental pig model of
transient myocardial ischemia. 
Methods: Ventricular fibrillation threshold and relative ventricular refractory period were measured in
anesthetized open-chest pigs after 3 min of regional coronary ischemia before (time 0) and 2, 15, 30, 60
and 90 min after the injection of 5mg/kg intravenous bolus of amiodarone in 15 sec (Group I, n=10) or
normal saline (Group II, n=5). Defibrillation threshold was also measured by systematically increasing the
stored voltage until defibrillation was accomplished. Hemodynamics, acid-base balance and temperature
were kept stable throughout the experiments.
Results: Amiodarone caused a steady increase in ventricular fibrillation threshold and relative refractory
period. The earliest significant change of the threshold, at a mean value of 50% of control values, was
observed at 15 minutes after amiodarone administration (13.7 ± 6.5 mA versus 9.2 ± 4.6 mA, p=0.009)
and reached a maximum at 4-fold values of reference value, 60 minutes after infusion (50.3 ± 37.8,
p=0.008). In contrast, ventricular defibrillation threshold did not show any change (p=0.342).
Conclusion: In this experimental study, intravenous bolus administration of amiodarone, increased
ventricular fibrillation threshold and relative refractory period steadily over time, reaching a plateau 60
minutes after the injection, without any effect on defibrillation threshold.
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mission in hospital21. Finally, in experimental models
of spontaneous ventricular fibrillation, resistant to
xylocaine and adrenaline in combination with ele-
ctric defibrillations, intravenous administration of
amiodarone contributed favorably in its defibril-
lation22.

As other antiarrhythmic drugs with prophylactic
and therapeutic action against ventricular fibrilla-
tion23,24, amiodarone is characterized by the possibi-
lity of increase in the experimental ventricular fibril-
lation threshold25-30. The minimum, however, requir-
ed time interval for the development of this increase,
as well as its change over time have not been studied.
The purpose of this study was to estimate the time
course of ventricular fibrillation and defibrillation
thresholds, after rapid intravenous administration of
amiodarone, in an experimental model of acute myo-
cardial ischemia.

Material and method

Nineteen pigs, with body weight ranging between 25
and 35 kg were used for this study.

Anesthesia and animal preparation

The animals were pre-anesthetized with intramuscu-
lar administration of a mixture of ketamine (20mg/kg),
atropine (0.5mg) and midazolame (0.5mg/kg). They
were intubated with an endotracheal tube of 7.5mm
and mechanically ventilated with room air and sup-
plemental oxygen, of a volume of 15ml/kg for each
inhalation and frequency of 15 breaths per minute.
After intubation, general anesthesia was given with
successive administration of thiopental (9mg/kg),
fentanyl (500mg) and pentobarbital (4mg). For the
maintenance of anesthesia and analgesia during the
experiment, continuous intravenous infusion of thio-
pental in dose of 3mg/kg/hr and fentanyl in dose of
3mg/kg/hr was administered, while for satisfactory
myorelaxation, pentobarbital in dose of 2 mg every
30 minutes was given. An arterial line was inserted in
the right carotid, while a 7F catheter was inserted
through the right external jugular vein for fluid in-
fusion, blood sampling and recording of central ve-
nous pressure.

A middle thoracotomy, dissection of pericar-
dium and suspension of the heart in a pericardial
cradle, preparation of left anterior descending coro-
nary artery in its middle section and application of
middle-bond tape for temporary vessel occlusions

followed. A bipolar J shaped epicardial electrode
was anchored on the anterior wall of the right ven-
tricle. Similarly, a pair of flat, unipolar electrodes,
with diameter 10mm each, were epicardially posi-
tioned, the anodic on the anterior wall of the left
ventricle, respectively to the potential ischemic area,
while the cathodic on the posterior wall of the left
ventricle, distal to the potential ischemic zone. The
electrode tips were connected to a continuous volta-
ge dual-channel digital output stimulator. The first
output, connected to the right ventricle electrode,
was used for heart pacing with electric stimuli of 2
msec duration, while the second output, connected
to the left ventricle electrodes was administering ele-
ctric pulses, of 10msec duration, in order to cause
ventricular fibrillation.

The animal was heparinized, with the admini-
stration of 1000 IU of heparin after the completion
of surgical procedure and then with 500 IU every
hour. The animal’s temperature was checked with a
rectal thermometer and was maintained within a
range of ±0.5 ÆC of the initial temperature with the
use of an electric blanket. Arterial blood gas measu-
rements were performed for the estimation of pH
and its maintenance between 7.35 and 7.45 (with
proper ventilation parameter adjustments and the
administration of bicarbonates when necessary),
while adequate fluid administration ensured normal
arterial pressure during the experiment.

Electrophysiological study

Diastolic pacing threshold

The electrophysiological study began with the calcu-
lation of diastolic pacing threshold. More specifical-
ly, for the bipolar pacing electrode, the intensity of
initially given electric stimulus was equal with 0.5mA,
and was increased at 0.1mA each time, until constant
excitation of heart was achieved. For the pair of uni-
polar electrodes, the calculation of diastolic thre-
shold was performed starting from intensity value of
1mA, and increasing by 0.5mA each time.

Relative ventricular refractory period

The estimation of relative refractory period always
preceded the measurement of ventricular fibrillation
threshold.

Occlusion of the left anterior descending artery
was performed and after 2 minutes, the heart was
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paced regularly at 200 beats per minute (S1). Electric
stimuli of 10msec duration and intensity equal to the
calculated diastolic threshold (S2) were administered
in the left ventricle after each tenth pacing stimulus
and in progressively increasing time intervals (S1-S2),
starting from 150msec and increasing by 1msec each
time. The minimum time interval (S1-S2) for which
the early-administered electric stimulus (S2) would
cause depolarization of ventricular myocardium, was
determined as relative refractory period.

Ventricular fibrillation threshold

Short after the completion of measurement of rela-
tive refractory period and while the ligation of left
anterior descending artery was maintained, an ele-
ctric stimulus (S2) was also administered, with a pro-
gressively increasing intensity every 10 pacing beats
and in a time interval from the tenth (S1-S2) equal
to the calculated relative refractory period. The mea-
surement started with a stimulus of an intensity equal
to the diastolic threshold, which was increased by
1mA each time. For each value of stimulus intensity,
two attempts were made. The minimum intensity
electric stimulus capable of inducing ventricular
fibrillation, was considered as ventricular fibrillation
threshold for the particular state of the animal.

Ventricular defibrillation threshold

The internal defibrillation system of NYHON COH-
TEN 1500 defibrillator was used for defibrillation of
induced ventricular fibrillation, with defibrillation
paddles made of stainless steel and with internal jun-
ction area of 3.5cm2.

The defibrillation attempt began 10 seconds
after the onset of ventricular fibrillation, following
the release of ligation of the anterior descending
artery. A series of defibrillations with increasing in-
tensity (3, 5, 10, 15, 30 and 50 J) were administered,
with two attempts performed for each value. The
interval between successive defibrillations would be
determined by the time required for the determi-
nation of maintenance of ventricular fibrillation on
the one hand, and by the defibrillator’s charging time
on the other. In prolonged ventricular fibrillation
(>30sec), the attempt of defibrillation was inter-
rupted for an interval of myocardial compressions,
of a duration of 20 to 30 seconds approximately, and
was continued with repeated defibrillations with the
highest value of intensity at 50 J.

The defibrillation that led to re-establishment of
sinus rhythm and normal arterial pressure was consi-
dered successful. Development of ventricular tachy-
cardia was considered successful, if, ten seconds
after its establishment, cardiac frequency was slowed
down and arterial pressure began to restore. The re-
establishment of sinus rhythm was done automati-
cally or with synchronized defibrillation, if the dura-
tion of tachycardia exceeded 30 seconds. In opposite
case, defibrillation was considered unsuccessful and
a new one was attempted. The minimum electric ener-
gy that led to successful defibrillation was considered
as ventricular defibrillation threshold for the particu-
lar state of the animal.

Administration of amiodarone and study of its
electrophysiological effect over time

Before each measurement, recording of hemodyna-
mic parameters (arterial and central venous pressu-
re), blood gas sampling and rectal temperature mea-
surement were performed.

The measurement protocol of ventricular fibril-
lation, defibrillation thresholds and drug administra-
tion was as follows:

Before the administration of the drug and for test-
ing the reproducibility of the method, two (or more if
needed) reference attempts without ischemia were
made. Measurements were accepted provided their
difference did not exceed 20% of the highest of the
two, and their mean value constituted the reference thre-
shold. The same effort was repeated after a 2-minute
ligation of left anterior descending artery. The mean
value of these measurements constituted the reference
threshold on acute myocardial ischemia. The minimum
time interval that intervened between successive mea-
surements was never less than 15 minutes.

Immediately afterwards, a rapid (within 15 se-
conds), bolus, intravenous infusion was performed of:
a) amiodarone at a dose of 5mg/kg of body weight
dissolved in 20cc of normal saline (n=10) or b) 20cc
of normal saline (n=5), (control group), in a rando-
mized and blinded way.

The measurements on acute ischemia were re-
peated at 2, 15, 30, 60 and 90 minutes after the com-
pletion of drug infusion.

Statistical analysis

The electrophysiological and hemodynamic parame-
ters were expressed as mean values ± standard de-
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viation for each group of animals. Mean values at
various time points of measurement were compared
for each group of animals, using the Repeated Mea-
surement Analysis of Variance. In cases where stati-
stical significance was observed, LSD (Least Signi-
ficant Difference) test was used in order to compare
individual mean values. The differences in treatment
response, between the control group and the amio-
darone group, were analyzed using values of varian-
ce. These values were derived from the calculation
of difference between the reference value and the
measured value at each time point of treatment ad-
ministration, for each animal. These variances, cal-
culated in this way, at various times of measurement,
were compared between the two groups of animals
with a simple t-test.

The difference for which p value was less than
0.05 (p<0.05) was considered statistically significant.

Results

From a total of nineteen animals, fifteen completed
the protocol successfully. Ten of these received amio-
darone and the remaining five normal saline.

1. Ventricular fibrillation threshold

a) Reference values

The mean value of ventricular fibrillation threshold
in reference measurements without ischemia was
35.6 ± 9.2mA for all animals (group A and B). Un-
der ischemic conditions, ventricular fibrillation thre-
shold was decreased at 9.2 ± 5.2mA, (p=0.000). The
mean value of reference threshold without ischemia,
in group A animals that received amiodarone was
33.6 ± 9.7mA versus 39.6 ± 7.5mA for control
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Figure 1. Ventricular fibrillation
threshold response with time [under
ischemic conditions (2 min)] after
injection of 5mg/kg amiodarone
(group A, solid line) or normal sali-
ne (group B, dashed line), plotted as
mean ± standard error (VFThr =
ventricular fibrillation threshold).
* p<0.05 versus reference values
+ p<0.05 versus control values 

group B (p=0.222). Ventricular fibrillation thre-
sholds under ischemia showed no difference bet-
ween the two groups (9.2 ± 4.6mA in group A ver-
sus 9.5 ± 6.7mA in group B, p=0.920).

b) Change of ventricular fibrillation threshold over

time, under ischemia for control group (group B)

No threshold significantly different from the re-
ference value was observed at any time (Figure 1
and Table 1).

c) Change of ventricular fibrillation threshold over

time, under ischemia for animals that received

amiodarone (group A)

In this group of animals, progressive increase of
threshold was observed over time, which reached a
maximum 60 minutes after drug administration, 
and stabilized thereafter (Figure 1 and Table 1). At
2 minutes after amiodarone administration, ventri-
cular fibrillation threshold was increased by 24% of
the control value (p=0.113), with further increase 

Table 1. Ventricular fibrillation threshold (m∞).

GROUP ∞ GROUP µ
amiodarone (5 mg/kg) normal saline

Reference value 9.2 ± 4.6 9.5 ± 6.7
2 minutes 11.4 ± 8.4 11.4 ± 9.8
15 minutes 13.7 ± 6.5*† 9.6 ± 6.1
30 minutes 34.2 ± 28.7*† 9.4 ± 5.3
60 minutes 50.3 ± 37.8*† 8.2 ± 6.8
90 minutes 53.2 ± 38.8*† 9.4 ± 4.2

*p<0.05 versus reference values
†p<0.05 versus control values.
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at 15 minutes, reaching 50% of the control value,
(p=0.009). At 30 minutes following amiodarone
infusion, ventricular fibrillation threshold had qua-
drupled (p=0.03), reaching its maximum value at 60
minutes (p=0.008). It remained in these levels until
the end of the experiment.

d) Comparison of respective ventricular fibrillation

thresholds between the two groups

The difference in values of change between the amio-
darone group and the control group, expressed as ¢,
confirms the above-mentioned results. Thus, ¢ value
was considerably higher for the amiodarone group
15 minutes after infusion (p=0.016) and was further
increased at 30 minutes (p=0.026). This difference
was maximized at 60 minutes (p=0.06) and remain-
ed at respective levels up to the end of the experi-
ment (p=0.01).

2. Ventricular defibrillation threshold

a) Reference values

The mean value of ventricular defibrillation threshold
in reference measurements was 5.2 ± 4.3 J for all ani-
mals (group A and B) and after transient ischemia,
reference threshold was increased at 13.2 ± 12.5 J (p =
0.056). Ventricular defibrillation thresholds, after tran-
sient ischemia, were similar in both groups (14.4 ± 15.2
J in group A versus 11 ± 5.7 J in group B, p=0.545).

b) Change of ventricular defibrillation threshold over

time, under ischemia for control group (group B)

Ventricular defibrillation threshold, after transient
ischemia, in group B was almost unchanged during
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Figure 2. Ventricular defibrillation thre-
shold response with time, after transient
ischemia, after injection of 5mg/kg amio-
darone (group A, solid line) or normal
saline (group B, dashed line), plotted as
mean ± standard error (VDThr = ven-
tricular defibrillation threshold).

the duration of the experiment (repeated measures
ANOVA, p=0.673), (Figure 2 and Table 2).

c) Change of ventricular defibrillation threshold over

time, under ischemia for animals that received

amiodarone (group A)

Ventricular defibrillation threshold in group A, after
transient ischemia, remained stable during the experi-
mental period (repeated measures ANOVA, p=0.342),
(Figure 2 and Table 2).

3. Relative ventricular refractory period

a) Relative refractory period prior to drug

administration

The mean value of relative refractory period in refe-
rence measurements was 205 ± 21 msec. This value re-
mained unchanged when measurements were repeated
under ischemic conditions (204 ± 24 msec, p=0.872).

b) Change of relative refractory period of left ventricle

over time

In control group (group B), the relative refractory
period, after the 30th minute of the experiment,

Table 2. Ventricular defibrillation threshold (J).

GROUP ∞ GROUP µ
amiodarone (5 mg/kg) normal saline

Reference value 14.4 ± 15.2 11 ± 5.7
2 minutes 14.2 ± 14.8 13 ± 6.7
15 minutes 9.3 ± 9.4 10.6 ± 6.1
30 minutes 12.2 ± 7.9 12 ± 9.2
60 minutes 12 ± 14.2 7.2 ± 7.2
90 minutes 7.2 ± 3.1 11.8 ± 12.5
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showed progressive reduction, which became signi-
ficant at 90 minutes from the administration of nor-
mal saline (p=0.041) (Figure 3, Table 3).

In amiodarone group (group A), relative refra-
ctory period showed progressive increase over time
(repeated measures ANOVA, p=0.003) (Figure 3,
Table 3). At 2 minutes following drug admini-
stration it was increased by an average of 6 msec
(p=0.074), at 30 minutes the difference became
statistically significant (p=0.037) and it reached its
maximum at 90 minutes (mean increase 29 msec,
p=0.008). The increase of relative refractory period
caused by amiodarone is confirmed by its compa-
rison to the control group where it is observed that
30 minutes after drug administration, relative refra-
ctory period in group A is increased while in group
B is decreased. At 60 minutes from drug admini-
stration, an increase (↑ 22±14 msec) occurred in
group A and a reduction (↓ 18 ± 22 msec) in group
B, p=0.001, while at 90 minutes the corresponding
changes were an increase of 29 ± 25 msec versus a
reduction of 26 ± 20 msec, p = 0.001.

4. Hemodynamic effects

Mean arterial pressure prior to drug administration
was similar in both groups (83.4 ± 13.6mmHg for
group A, versus 90.6 ± 9.8mmHg for group B, p=
=0.316). In the group of animals that received amio-
darone, two minutes after its rapid bolus intravenous
administration, the mean arterial pressure showed
significant reduction (68.8 ± 15, p=0.000) and was
maintained at approximately the same levels up to
the end of the experiment (repeated measurement
ANOVA, p=0.001). In the control group, the mean
arterial pressure showed a small tendency to increa-
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Figure 3. Relative refractory period re-
sponse with time [under ischemic condi-
tions (2min)] after injection of 5mg/kg
amiodarone (group A, solid line) or nor-
mal saline (group B, dashed line), plott-
ed as mean ± standard error (RRP=re-
lative refractory period).
* p<0.05 versus reference values
+ p<0.05 versus control values

Table 3. Relative refractory period (msec).

GROUP ∞ GROUP µ
amiodarone (5 mg/kg) normal saline

Reference value 197 ± 26 205 ± 32
2 minutes 204 ± 25 206 ± 30
15 minutes 211 ± 38 212 ± 33
30 minutes 212 ± 40* 205 ± 31
60 minutes 220 ± 34*† 186 ± 31
90 minutes 227 ± 32*† 178 ± 28*

*p<0.05 versus reference values
†p<0.05 versus control values.

se after the administration of normal saline and was
maintained at about the same levels up to the end of
the experiment (repeated measurement ANOVA,
p=0.951). Following drug administration, mean
arterial pressure in group A was considerably lower
than that of group B, during the experiment.

Discussion

In this experimental study, rapid bolus intrave-
nous administration of amiodarone, at a dose of 
5 mg/kg of body weight, caused constant increase of
ventricular fibrillation threshold and relative refra-
ctory period of left ventricle over time without in-
fluencing the ventricular defibrillation threshold.

Effect of intravenous amiodarone on ventricular
fibrillation threshold

Rapid intravenous administration of amiodarone, at
a dose of 5 mg/kg of body weight, caused progressive
increase of ventricular fibrillation threshold in expe-
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rimental model of acute myocardial ischemia. The
earliest significant increase in the fibrillation thre-
shold was observed at 15 minutes from the comple-
tion of infusion, and was on average 50% higher
than control values. This increase was strengthened
considerably over time and at 60 minutes after drug
administration, it became approximately five times
the reference value. No respective change was obser-
ved in the control group, in which ventricular fibrilla-
tion threshold remained substantially unchanged.

The ability of intravenous amiodarone to increa-
se the ventricular fibrillation threshold has been esta-
blished in various experimental models23-30. The do-
ses that were used ranged from 2 to 30 mg/kg of bo-
dy weight, with various ways of infusion and with
evaluation of threshold at various times after the
completion of administration. However, the mini-
mum time required for threshold increase and its
change over time have not been studied.

In this study, no statistically significant early (2
minutes from administration) increase of ventricular
fibrillation threshold was found. Ventricular fibrilla-
tion threshold was considerably increased between 2
and 15 minutes from the administration of amioda-
rone. Similar results were also reported by Chen et al30

who did not observe any significant early (2 to 9 mi-
nutes from administration) increase of ventricular fi-
brillation threshold, after the administration of amio-
darone at doses of 2 and 5mg/kg of body weight in an
experimental model of cardio-pulmonary resuscita-
tion in pigs. The threshold was found to be increas-
ed, after 5mg/kg, at 40 minutes following drug admi-
nistration.

The weakness of amiodarone that was observed
in these studies to increase the ventricular fibrilla-
tion threshold early is likely to be related to the ad-
ministration dosage. Given the dose-dependent na-
ture of the drug’s electrophysiological effects30-32, it is
possible that higher doses of administration will lead
to a more rapid onset of anti-fibrillating action. In-
deed, in an experimental model of refractory auto-
matic ventricular fibrillation on acute myocardial
infarction, rapid intravenous administration of amio-
darone, at a dosage of 10mg/kg of body weight, pro-
moted electric defibrillation of refractory ventricular
fibrillation22. Similarly, Lubbe et al25, in isolated hearts
of mice, which had been removed 2 minutes after the
administration of amiodarone, observed significant
increase of ventricular fibrillation threshold for amio-
darone doses ranging from 15 to 30mg/kg of body
weight.

At clinical level, the time of amiodarone’s onset
of action, following rapid intravenous administra-
tion, is not fully clarified. There are individual
reports concerning the administration of amioda-
rone during prolonged resuscitation from refra-
ctory ventricular tachycardia or ventricular fibrilla-
tion where the time of response to treatment was
different in various patients. In a series of 14 pa-
tients with resistant ventricular tachycardia or ven-
tricular fibrillation17, in whom amiodarone was ad-
ministered at an initial bolus dosage that ranged
from 150 to 600mg, 4 out of the 11 patients that
survived were defibrillated with the first electric
discharge, while the remaining 7 required more
time and additional doses of amiodarone until
electrically stabilized. From the total of 11 patients
that survived those who received initially higher
doses of amiodarone (600, 500 and 350mg) were
defibrillated without requiring additional dose.

The dose of 5mg/kg of body weight that was used
in the present study, is considered the highest bolus
dose with therapeutic action and acceptable level of
side-effects33; it is also approximately the same dose
with the one used in the Amiodarone for Resu-
scitation After Out of Hospital Cardiac Arrest Due
to Ventricular Fibrillation21 study. The higher per-
centages of positive results in the female population,
which were observed in this study, may be attributed
to the higher dose of amiodarone per kilogram of
body weight for the women.

The ventricular fibrillation threshold was signi-
ficantly increased over time. Thus, the threshold was
quadrupled at half hour after administration, while
maximum increase was observed at 60 minutes, with
values 5 times the reference values. This high effica-
cy was maintained up to the end of the experiment,
i.e. 90 minutes following the administration of amio-
darone. This increase of ventricular fibrillation thre-
shold over time does not follow the proposed phar-
makokinetic models for rapid bolus intravenous ad-
ministration of amiodarone. Recent studies describe
high concentrations of amiodarone in the myocardial
tissue, already from 2 to 5 minutes following admini-
stration34-35, while in an older study Latini et al36 re-
port maximum concentrations in the myocardium at
10 to 30 minutes after administration. At the time of
the drug’s high concentrations in the myocardium,
ventricular fibrillation threshold was moderately in-
creased, while further increase was observed when
the myocardial concentration of amiodarone was ex-
pected to start decreasing.
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Regarding the correlation of electrophysiolo-
gical changes with the concentration of amiodarone
in the myocardium, the existing data present signi-
ficant diversity. Nanas and Mason31 describe signifi-
cant correlation between the degree of reduction of
conduction velocity and the concentration of amio-
darone in the myocardium after continuous intra-
coronary infusion, without however important chan-
ges in repolarization time. Similar myocardial con-
centrations after long-term treatment with oral amio-
darone cause prolongation of action potential37, re-
fractory period and QT interval38.

Therefore, the concentration of amiodarone in
the myocardial tissue is not by itself a decisive factor
of all the electrophysiological events. Other factors
are likely to play important role. More specifically,
for the ventricular fibrillation threshold measured in
this study, the time lapse since drug administration
appears to play a decisive role.

Effect of intravenous amiodarone on the relative
refractory period

The change of relative refractory period over time
was similar to the change of the ventricular fibrilla-
tion threshold. Thus, fifteen minutes after the admi-
nistration of amiodarone, the relative refractory pe-
riod was increased by 12msec with maximum increa-
se (20 to 22msec) at 60 minutes. This parallel in-
crease suggests a possible correlation between the
effect of the drug in the relative refractory period and
in the ventricular fibrillation threshold. However,
since these increases are not proportional, it is ob-
vious that apart from the prolongation of refractory
period, other factors are also likely to be related
with the development, but also with the lapse of ti-
me, increase of anti-fibrillating action of the me-
dicine.

Indeed, the anti-fibrillating action of intravenous
amiodarone is attributed to the reduction of the speed
of conduction31 that is caused rather than in the pro-
longation of repolarization. Besides, the antisympa-
thetic effect via the non-competitive · and ‚ block-
ing action39 and via the direct sympatholytic action40,
the inhibition of L calcium channels41, the suppres-
sion of pathological automation, as well as the vaso-
dilatory effect in coronary vessels42, constitute, among
others, known actions of amiodarone that may be
related to the observed anti-fibrillating action follow-
ing intravenous administration.

Effect of intravenous amiodarone on ventricular
defibrillation threshold

The rapid intravenous administration of amiodarone
at a dosage of 5mg/kg of body weight did not in-
fluence the ventricular defibrillation threshold in the
experimental model of acute ischemia and revascu-
larization of myocardium. The attempt of defibrilla-
tion began 10 seconds after the development of ven-
tricular fibrillation and following the release of liga-
tion of left anterior descending artery. Important dif-
ferences in the mean time of preceding ischemia and
in the mean time required for defibrillation, were
not observed. Ventricular defibrillation threshold
did not differ from the reference threshold or the re-
spective threshold of the control group at any time.

Frame et al43 reported similar results, when they
measured the ventricular defibrillation threshold in
anesthetized dogs with implanted electrodes in the
left ventricle. After rapid intravenous administration
of amiodarone, at a dosage of 5mg/kg of body weight,
and two hours following this administration, no thre-
shold change was observed.

The dosage of 5mg/kg of body weight of amioda-
rone, that was studied in the present study, did not
appear to influence ventricular defibrillation thre-
shold at any way.

Clinical applications

The rapid intravenous administration of amiodarone
at a dose of 300mg is proposed today by the Ameri-
can Heart Association as drug of choice for the ma-
nagement of refractory ventricular fibrillation. Inde-
ed in the present study, similar doses of amiodarone
(5mg/kg) led to multiple increase of ventricular fi-
brillation threshold, without at the same time in-
creasing the ventricular defibrillation threshold.
However, this small delay in the development of
anti-fibrillating action that was observed, raises some
questions regarding the efficacy of the proposed
dose, and also renders essential the support of the
patient during the first minutes of amiodarone ad-
ministration with persisting and effective cardio-
pulmonary resuscitation until the drug stabilizes the
myocardium. 

Apart from the treatment of refractory ventri-
cular fibrillation, the antiarrhythmic protection of
the heart, which is caused by the bolus intravenous
administration of amiodarone, may lead to signifi-
cant decrease in arrhythmic events to patients with
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acute myocardial infarction, without the appearance
of side effects. The use of intravenous amiodarone
on acute myocardial infarction, during the transfer
of the patient to the hospital, by decreasing the ar-
rhythmic events, may also decrease the mortality of
these patients. Similarly, amiodarone in doses of
5mg/kg of body weight, one hour before the perfor-
mance of percutaneous transluminal coronary angio-
plasty, in patients at high risk for arrhythmic events,
may turn out beneficial for their prevention.
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