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Ameliorative effect of Artichoke (Cynara scolymus) on chemically induced arrhythmias in
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Introduction: Antioxidant factors play an important role in cardiovascular diseases. Medicinal plants are considered as suitable replacement
for chemical drugs. Hydro-alcoholic extract of Cynara scolymus L. (artichoke) was effective in the treatment of different diseases due to its
strong antioxidant properties. This study was designed to examine the ameliorative effect of hydro-alcoholic extract of artichoke against CaCl,
induced arrhythmia in rats.

Materials and methods: Male Sprague-Dawley rats (200-250 g) were divided into 5 groups: Control (saline 1 ml/kg, gavage, 21 days), Extract
(100, 200, 400 mg/kg, gavage, 21 days) and Amiodarone (10 mg/kg, i.v). The rats were anesthetized and the antidysrhythmic effects induced by
CaCl, (140 mg/kg) injection was evaluated. Lead Il was recorded at the first and the last days of the experimental period. Heart rate (HR),
incidence rate of premature ventricular beats (PVB), ventricular fibrillation (VF) and ventricular tachycardia (VT) were calculated and the data
obtained from extract groups were compared to those from the amiodarone group. Results were analyzed using one-way ANOVA and FISHER
exact test. Level of statistical significance was set at P<0.05.

Results: Significant decreases in VPB, VF and VT were observed with artichoke extract, at doses 100, 200, 400 mg/kg compared to the control
group. The highest activity of the extract was at the dose of 200 mg/kg. Also, a dramatic decline was observed in the heart rate of the extract
treatment groups.

Conclusion: This study illustrated the antiarrhythmic properties of hydro-alcoholic extract of artichoke. According to the results, this substance is
recommended as an antiarrhythmic agent that could be used in the treatment of heart diseases.
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Introduction

The most common reason for sudden cardiac death is
cardiac arrhythmia, and the ventricular tachycardia and
fibrillation have been reported as the most important
cardiac arrhythmias (John et al., 2012). Any rhythm other
than normal sinus rhythm of the heart is known as cardiac
arrhythmia and divided into two categories: bradycardia
and tachycardia (Jeong et al., 2012).

Arrhythmias could be due to several factors (Rubart and
Zipes, 2005) including myocardial ischemia (Dhalla et al.,
2009), left ventricular hypertrophy (Burchfield et al.,
2013), and disturbance of autonomic activation of the heart
(Zipes, 2008). In addition, cardiac arrhythmia related to
oxidative stress is caused by reactive oxygen species (ROS)
(Jeong et al., 2012).

Oxygen free radicals and derivatives of oxygen free
radicals together are known as reactive oxygen species.
Free oxygen radicals include hydroxyl radical, superoxide
anion, hydrogen peroxide and single oxygen (Pitocco et al.,
2010). Other studies also demonstrated that ROS could
disturb cardiac Na* channels, calcium ion balance and
mitochondrial function, which is known as arrhythmia
mechanisms (Jeong et al., 2012; Nass et al., 2008). CaCl:
induces ventricular arrhythmia through the activation of
sympathetic nervous system (Maliinow et al., 1953).

Antioxidants can prevent cellular damage by eliminating
free radicals through enzymatic and non-enzymatic systems
(Deaton and Marlin, 2003). In normal or standard
conditions, reactive oxygen species and antioxidants are
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balanced and the impaired balance conditions lead to
increased ROS and oxidative stress (Deaton and Marlin,
2003).

The role of herbs in improving various diseases has
already been shown (Gill and Tuteja, 2010). Flavonoids are
compounds with radical scavenging properties, which are
abundant in fruits, vegetables and accumulate in bark,
seeds, leaves, and flowers of plants (Prochazkova et al.,
2011).

Cynara scolymus (artichoke) is a rich source of natural
antioxidant such as flavones, hydroxycinnamic acids and
vitamin C (Jimenez-Escrig et al., 2003) and the main
phenolic components of artichoke are cynarine, chlorogenic
acid, caffeic acid and flavonoids (Wittemer et al., 2005). It
has been shown that extract of artichoke is obtained from
different parts of the plant such as leaves, fruits, roots, and
is used in the treatment of cardiovascular diseases
(Rondanelli et al., 2013).

Moreover, in vivo and in vitro studies have proven that
the extract of artichoke has protective effects on liver
(Mehmetcik et al., 2008; Miccadei S, 2008). In another
study, it has been demonstrated that artichoke leaf extract
reduces cholesterol level due to its antioxidant properties
(Wider et al., 2013). In traditional medicine, Gundelia
tournefortii L. Properties are similar to artichoke and
consumed for lowering cholesterol (Saenz Rodriguez et al.,
2002).

It has been shown that amiodarone leads to inhibition of
potassium channel and inward sodium and calcium current.
While amiodarone has antiarrhythmic effects, it has been
demostrated that oral and intravenous consumption of
amiodarone is associated with different side effects on heart
and other tissues including torsade de pointes, pulmonary
fibrosis and gastrointestinal (Van Herendael & Dorian,
2010).

The aim of this study was to compare the effects of
hydro-alcoholic extracts of artichoke and amiodarone on
CaClz induced cardiac arrhythmias in rats.

Materials and Methods

Plant

The purchased leaf parts of artichoke were authenticated
by a faculty member of Ahvaz Jundishapur University of
Medical Sciences. The samples were carefully washed
under running water to remove adhering dirt and other
external particles from the surface. Then they were dried,
powdered and stored in a refrigerator until extraction. The
leaves” powder was mixed with 70% ethanol and the
solution was kept at room air for 3 days, during which it
was stirred several times daily. After 72 hours, the mixture
was passed through a filter paper. The extract solution was
spread on a glass surface until solvents were evaporated at
room temperature. The obtained powder was maintained at
4 °C temperature.

Animals

In this study, 40 male Sprague Dawley rats (200-250 g)
were housed in the polycarbonate cages maintained at 23+2
°C. Water and standard food were provided. Rats were
exposed to a 12 h light: 12 h dark cycle and 50% humidity.
All the procedures were carried out following animal Ethics
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Committee of Ahvaz Jundishapur University of Medical
Sciences (Grant No. ajums. 93S29).

Experimental design

The extract of artichoke was dissolved in saline, and three
different doses of the extract were used. The animals were
randomly divided into 5 groups:
Group I: control rats were gavaged by saline 1 ml/kg for
21days,
Group 11, 111, IV: animals were gavaged by hydro-alcoholic
extract of artichoke at the dose of 100, 200 and 400 mg/kg,
respectively for 21days (Heidarian et al., 2011),
Group V: rats were intravenously injected with amiodarone
at dose of 10 mg/kg, before induction of arrhythmias
(Dianat et al., 2013).

Surgical procedure

In this study, CaCl2 (140 mg/kg, i.v) was used to induce
chemical arrhythmia (Somova et al., 2004). In all groups,
rats were anesthetized by ketamine (50 mg/kg) and
xylazine (10 mg/kg) (Dianat et al., 2013). 15 minutes after
anesthesia, standard bipolar limb lead Il was recorded by
Bio-Amp and monitored by a Power Lab system (AD
Instruments, Australia) to evaluate the chronotropic effect
and incidence rate of ventricular premature beats (PVB),
ventricular fibrillation (VF) and ventricular tachycardia
(VT).

For skin disinfection, alcohol 70% was applied. After
disinfection, a longitudinal slot in the groin was created,
and the femoral vein was exposed and cannulated with a
polyethylene catheter. After intravenous injection of CaCl:
in each group, heart rate, incidence rate of ventricular
premature beats (VPB), ventricular fibrillation (VF) and
ventricular tachycardia (VT) were computed for three
minutes (Somova et al., 2004).

Statistical analysis

The data were shown as mean + SEM. The data obtained
from heart rate were analyzed by one-way ANOVA
followed by LSD. Fisher’s exact test was used to evaluate
the arrhythmias data. A p-value less than 0.05 was
considered significant.

Results

The effect of artichoke extract on heart rate

The rats receiving hydro-alcoholic extract of artichoke at
different doses showed a significant decrease (p<0.05) in
their heart rate, which showed negative chronotropic
properties (Fig.1). The group receiving amiodarone (10
mg/kg) showed a significant decrease in heart rate
(P<0.05).
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Figure 1. Comparison of heart rate in different groups.
[Control (saline), amiodarone (10 mg/kg), extract (100, 200,
400 mg/kg)]. *P<0.05 Significant differences before and after
treatment and significant differences with control group (n=8,
Mean+SEM, Paired t-Test or One-way ANOVA followed by
LSD).

Effect of artichoke extract on ventricular arrhythmia
induced by CaCl2

The percentages of incidence rate of arrhythmias (VPB,
VF and VT) in all experimental groups are shown in figures
2, 3 and 4. Control rats showed increased premature
ventricular beats, ventricular fibrillation and ventricular
tachycardia.Rats received hydro-alcoholic extract of
artichoke at the dose of 100 mg/kg by gavage showed a
significant decrease in VPB (P<0.05), VF (P<0.01) and VT
(P<0.05). Rats received artichoke extract at the dose of 200
mag/kg, by gavage showed a significant decrease in VPB
(P<0.01), VF (P<0.01) and VT (p<0.01).Also, rats gavaged
with hydro-alcoholic extract of artichoke at the dose of 400
mg/kg showed a significant decrease in VPB (P<0.05), VF
(P<0.01) and VT (p<0.01). Rats injected with amiodarone
at dose of 10 mg/kg showed a significant decrease in VPB
(P<0.05), VF (P<0.001) and VT (P<0.05).
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Figure 2. Evaluation of ventricular tachycardia after
intravenously CaCl, (140 mg/kg) injection in different groups.
[Control (saline), amiodarone (10 mg/kg), extract (100, 200,
400 mg/kg)]. *P<0.05, **P<0.01 vs control group (n=8,
Fisher’s exact test).

Jundishapur Journal of Physiology. 2018 Oct; 1(1): 17-21

BBefore

O After

Incidence of VF (%)

50 4
40 o
[
Control Amiodarone 100 200 400
Extract
Figure 3. Evaluation of ventricular fibrillation after

intravenously CaCl, (140 mg/kg) injection in different groups.
[Control (saline), amiodarone (10 mg/kg), extract (100, 200,
400 mg/kg)]. ***P<0.01, **P<0.01 vs control group (n=8,
Fisher’s exact test).
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Figure 4. Evaluation of ventricular premature beats after
intravenously CaCl, (140 mg/kg) injection in different groups.
[Control (saline), amiodarone (10m g/kg), extract (100, 200,
400 mg/kg)]. *P<0.05, **P<0.01 vs control group (n=8, Fisher's
exact test).

Discussion

In electrocardiogram of rats that received Cynara
scolymus (artichoke) extract, after 21 days gavage,
decreased incidence rate of ventricular premature beats
(PVB), ventricular fibrillation (VF) and ventricular
tachycardia (VT) compared to those of the control rats were
observed. Also, in this study, heart rate significantly
decreased (p<0.05) in extract groups with different doses.
Another study, by the same authors showed that antioxidant
compound reduces heart rate, which suggests a negative
chronotopic property (Dianat et al., 2013).

Also, the effect of extract of artichoke was shown to be
similar to amiodarone in reducing arrhythmia and heart
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rate. The extract effect appeared to be dose-dependent, and
extract at dose of 200 mg/kg demonstrated the best effects.
In vitro and in vivo studies of artichoke confirm antioxidant
effect of artichoke (Mehmetcik et al., 2008; Miccadei et al.,
2008). It was proven that polyphenol compound
consumption in rats receiving isoproterenol was associated
with increased activities of antioxidant enzymes such as
superoxide dismutase, glutathione peroxidase, and
glutathione reductase (Kannan and Quine, 2011).

This result was similar to the findings in the current study
in that the decreased incidence rate of arrhythmia is
probably due to destroyed free radicals following enhanced
antioxidant enzymes. Kunzendorf and his colleagues’ study
on hypertensive rats showed that flavonoid consumption
reduced systolic and diastolic blood pressure that could be
due to antioxidant activity of this substance (Kunzendorf et
al., 2010). Artichoke leaf extract causes a significant
reduction in serum cholesterol, triglyceride levels and
increases in  glutathione peroxidase activity in
hypercholesterolemia rats (Kucukgergin et al., 2010).

Artichoke plant has also been used in the treatment of
atherosclerosis due to its effect on LDL oxidization
(Zapolska-Downar et al., 2002) and is associated with a
reducing risk of developing cardiovascular disease (Huikuri
et al., 2001). Gebhardt has reported that aqueous extract of
artichoke inhibits the activity of HMG CoA reductase (rate
limiting enzyme in cholesterol biosynthesis), therefore; it
may inhibit cholesterol biosynthesis (Gebhardt, 1998).
Another in vivo study, showed polyphenols by inhibiting
HMG CoA reductase enzyme have antiarrhythmic
properties (Kannan and Quine, 2013).

In the present study, it seems that artichoke extract plays
an anti-arrhythmic role by inhibiting the activity of HMG
CoA reductase enzyme.

In the present study, through intravenous injection of
calcium chloride (CaClz), a chemical model of arrhythmias
was induced through sympathetic nervous system of
activation (Maliinow et al., 1953). In a previous study, it
was shown that injection of CaClz induces sympathetic
nervous system (Maliinow et al., 1953).

Different components of artichoke have been identified to
be involved in these actions including caffeoylquinic acids
as important phenolic compounds and luteolin-7-O
glycoside as the major flavonoid (Jimenez-Escrig et al.,
2003; Wittemer et al., 2005). The results showed that
consumption of artichoke extract can protect the heart
against arrhythmias such as PVB, VT, VF. The present
study provides experimental evidence that the extract of
artichoke (100, 200, 400 mg/kg) has cardio protective
effects.

Amiodarone is considered as one of the most important
antiarrhythmia drug that reduces the incidence of
arrhythmias by blocking potassium channels and inhibiting
sodium current or calcium current (Van Herendael and
Dorian, 2010).

The aim of this study was to compare the effectiveness of
the extract and amiodarone. The extract with a similar
mechanism to amiodarone could probably be effective in
preventing cardiovascular diseases. Therefore, this study
shows that the extract of artichoke reduces arrhythmias but
the mechanism of its action is not known yet, hence;
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additional studies are required to elucidate the mechanism
of antidysrhythmic effect of the extract.

Conclusion

In summary, the result of this in vivo study showed an
antiarrhythmic property of hydro-alcoholic extract of
artichoke.
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