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A new method for preclinical evaluation of safety of antiarrhythmic drugs is proposed. During
chronic stress, class I antiarrhythmic preparations increased mortality of test animals. By
contrast, class II-IV antiarrhythmic agents and antioxidants produced no significant effect on
mortality of experimental mice. These data agree with published results of multicenter studies.

Key Words: antiarrhythmic drugs; toxicity

Some studies showed that some antiarrhythmic drugs
increase mortality of patients with cardiovascular pa-
thology [8,9,15]. This fact indicates that modern me-
thods of preclinical testing of potential antiarrhythmic
drugs do not prognosticate reliably the safety of these
preparations. This can be explained by the fact that
according to modern standards, toxicological tests are
conducted on healthy animals.

In light of this, the aim of the present study was
to develop a simple and inexpensive model for testing
safety of long-term antiarrhythmic therapy.

MATERIALS AND METHODS

Experiments were carried out on outbred mice (n=
656) weighing 18-22 g. Group 1 mice were kept in
standard cages for 1.5 months. Group 2 animals were
subjected to immobilization stress: the mice were pla-
ced in narrow (40 cm?) plastic cylinders for 6 hours 6
times per week.

Antiarrhythmic drugs ethmozine (2 mg/kg), etha-
cizin (0.5 mg/kg), lidocaine (10 mg/kg), propranolol
(0.5 mg/kg), amiodarone (the first injection 7.5 mg/kg,
the following daily injections of 5.0 mg/kg), quaterni-
dine (2 mg/kg), and verapamil (0.5 mg/kg), and antioxi-
dants mexidol (20 mg/kg), cytochrome-c (20 mg/kg),
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and dimephosphon (100 mg/kg) were injected intra-
peritoneally in 0.2 ml NaCl saline (0.9%). The con-
trol mice received placebo (0.9% NaCl).

In the first series, the test antiarrhythmic agents
and antioxidants were administered to healthy animals
(20 mice per series) not subjected to chronic stress.

In the second series, the preparations were injected
in the same doses to mice subjected to chronic stress.

The results were analyzed statistically using X?
test.

RESULTS

In the first series 2 mice died in the ethmozine and 2
in the dimephosphon groups (p>0.05), no mortality
was observed in the placebo and other treatment groups.
These results agree with the data on chronic toxicity
submitted by the drug-makers to Russian Drug Ad-
ministration.

During chronic stress, the toxic properties of
some drugs changed significantly.

Chronic stress significantly increased mortality in
mice treated with lidocaine, ethmozine, and ethacizin
(p<0.05, Table 1). Mortality in the group receiving
propranolol increased insignificantly. Similar results
were obtained with long-term administration of amio-
darone, quaternidine, and verapamil (Table 1).

The test antioxidants were safe; cytochrome-c even
decreased animal mortality (Table 1).
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Our data agree with the results of clinical ob-
servations (Table 2). Surprisingly, repeated injection
of lidocaine during chronic stress increased animal
mortality. This effect was not observed in clinical
studies, probably because this drug is never applied to
prevent arrhythmia at the postclinical stage due to its
specific pharmacokinetics [3]. However, published
data suggest that long-term administration of lidocaine
to patients with myocardial infarction does not de-
crease, and in some cases increases mortality [1,2].
Our data on high toxicity of ethmozine and ethacizin,
as well as on the safety of B-adrenoblockers, amio-
darone, and calcium antagonists (verapamil) agree
with clinical observations.

Of particular interest are the data on safety of
antioxidants and quaternidine, a new Russian-made
class III antiarrhythmic drug [5]. It should be noted
that only indirect correspondence of experimental and
clinical data could be discussed in this case.

Therefore, the proposed method is simple, inex-
pensive, and adequate for assessing safety of potential
antiarrhythmic agents. The correlation between cli-
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TABLE 1. Mortality of Stressed Animals during Repeated
Injection of Test Drugs

Number of dead
Group animals
abs. %
Without immobilization (n=20) 0 0
Immobilization (control, n=40) 12 30
+lidocaine, 10 mg/kg (n=40) 21 52.5*
+ethmozine, 2 mg/kg (n=40) 36 90~
+ethacizin, 0.5 mg/kg (n=40) 36 90~
+propranolol, 0.5 mg/kg (n=40) 19 47.5
+amiodarone, 5 mg/kg (n=24) 8 33
+quaternidine, 2 mg/kg (n=40) 16 40
+verapamil, 0.5 mg/kg (n=40) 16 40
+dimephosphon, 100 mg/kg (n=52) 16 33.9
+mexidol, 20 mg/kg (n=40) 14 35
+cytochrome-c, 5 mg/kg (n=40) 5 12.5

Note. *p<0.05 compared to the control.

TABLE 2. Comparison of Experimental Results with Published Clinical Data

Drug

Experimental data

Clinical observations

Encainide, flecainide, ethmozine

Lidocaine

Propranolol and
other -adrenoblockers

Amiodarone

Verapamil

Tocopherol acetate, B-carotene

Ethmozine and ethacizin 3-fold increase
mortality of stressed mice

Mortality increases by 22.5%

Propranolol does not increase mortality
of test animals during long-term
immobilization stress

Amiodarone and quaternidine do not
increase mortality of stressed mice

No increase in mortality of immobilized
(stressed) albino mice

Mexidol, dimephosphon, and
cytochrome-c do not increase mortality

Total mortality increases 2-3-fold in
comparison with placebo [8,9]

Preventive administration increases
mortality in patients with myocardial
infarction [1,2]

In postinfarction patients total mortality

and the rate of sudden death decrease
by 23-26% and 28%, respectively [6]

Total mortality decreases by 21.2%, while
arrhythmia-caused mortality decreases

by 49% [7,13]

Mortality of patients does not change
[10,11,14]

Incidence of nonfatal myocardial infarction
decreases, but total mortality does not

of stressed mice

change [12,16]

nical results of a long-term antiarrhythmic therapy in
some category of cardiovascular patients and our data
can be explained by the same basic pathogenetic me-
chanisms mediating stress and ischemic damage to the
heart [4].
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