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ABSTRACT

Background: This study aims to evaluate the effects of
zileuton on myocardial ischemia/reperfusion injury and
ischemia-induced ventricular arrhythmias and to investigate
the role of 5-lipoxygenase pathway in the pathogenesis of
myocardial ischemia/reperfusion injury.

Methods: In anesthetized rats, myocardial ischemia was
induced by the ligation of the left main coronary artery for
30 min before 120-min reperfusion period. Zileuton was given
both at the doses of 3 and 10 mg/kg 15 min before the ligation.
During the experiment, electrocardiography, blood pressure,
and heart rate were recorded. The duration of arrhythmia
types were determined during the ischemic period. To
evaluate the ischemia/reperfusion injury in the myocardial
tissue, histopathological examination was performed and the
infarct size was determined by 2,3,5-triphenyltetrazolium
chloride staining.

Results: Zileuton at a dose of 3 mg/kg significantly decreased
the infarct size and the tissue injury score obtained using
histopathological examinations (infarct size [% of the area at
risk]: zileuton 3 mg/kg 36+7% versus control 66+6%, p<0.05).
Zileuton 10 mg/kg was found to be ineffective. Both 3 and
10 mg/kg doses of zileuton did not shorten the duration of
arrhythmias during the ischemic period.

Conclusion: Our study results showed that 3 mg/kg dose of
zileuton protected the heart against myocardial ischemia/
reperfusion injury. However, it was ineffective to reduce the
ischemia-induced ventricular arrhythmias. Based on these
results, zileuton may be a promising drug for the treatment of
myocardial ischemia/reperfusion injury.

Keywords: Myocardial ischemia/reperfusion injury; rat model;
ventricular arrhythmias; zileuton.
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Amag: Bu calismada zileuton’un miyokardiyal iskemi/
reperfuzyon hasar1 ve iskemi ile uyarilan ventrikiler
aritmiler uzerine olan etkileri degerlendirildi ve
5-lipoksigenaz yolaginin miyokardiyal iskemi/reperfuzyon
hasarinin patofizyolojisindeki rolu aragtirildi.

Calisma plani: Anestezi altindaki sicanlarda, miyokardiyal
iskemi 120 dakikalik reperfuzyon periyodundan once sol
ana koroner arterin 30 dakikalik ligasyonu ile olusturuldu.
Zileuton 3 ve 10 mg/kg’lik dozlarda ligasyondan 15 dakika
once verildi. Deney suresince elektrokardiyografi, kan
basinct ve kalp atimi kayit edildi. Iskemik periyot
boyunca aritmi tiplerinin sureleri tespit edildi. Miyokard
dokusunda iskemi/reperfuzyon hasarini degerlendirmek
icin, histopatolojik inceleme yapildi ve enfarkt alan
2,3,5-trifenil tetrazolyum klorit boyamasi ile tespit edildi.
Bulgular: Zileuton 3 mg/kg dozda enfarkt alan ve
histopatolojik incelemeler sonucu elde edilen doku hasar1
skorunda anlamli bir azalmaya neden oldu (enfarkt alan
[% risk alani]: zileuton 3 mg/kg %36+7’ye kiyasla kontrol
%66+6; p<0.05). 10 mg/kg zileuton etkili bulunmadi.
Zileutonun 3 ve 10 mg/kg’lik dozu iskemi periyodunda
ventrikiler aritmilerin suresini kisaltmadi.

Sonu¢: Calisma sonuclarimiz zileutonun 3 mg/kg’lik
dozda kalbi miyokardiyal iskemi/reperfuzyon hasarina
kars1 korudugunu gosterdi. Ancak, zileuton iskemi ile
uyarilan aritmileri azaltmada etkili degildi. Bu sonuglara
gore, zileuton miyokardiyal iskemi/reperfuzyon hasarinin
tedavisi icin umut verici bir ilag olabilir.

Anahtar sozciikler: Miyokardiyal iskemi/reperfuzyon hasari; sigan
modeli; ventrikiiler aritmi; zileuton.
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Despite the tremendous amount of studies conducted to
explore the effective therapeutics up to date, ischemic
heart disease, secondary to acute myocardial infarction
(MI), has been recognized globally as one of the
main causes of mortality and morbidity."! The sudden
cessation of blood supply to some parts of the heart
results in myocardial ischemia, thereby, leading to
the death of the affected myocardial tissue. The
generation of fetal ventricular arrhythmias in ischemic
myocardium is the main cause of sudden death
following a heart attack.” In the in-hospital setting,
one of the indispensable goals of the MI therapy is
the opening of the occluded vessel and, therefore, to
provide the blood supply to previously ischemic tissue
(reperfusion), limiting the potential for the occurrence
of myocardial injury. Paradoxically, reperfusion, also,
itself aggravates the myocardial tissue death (ischemia/
reperfusion [I/R] injury) which may cause heart failure
in discharging patients.™

5-Lipoxygenase (5-LO) enzyme catalyzes the
production of leukotriene (LT) eicosanoids from the
arachidonic acid.™ Leukotrienes induce the increment
in vascular permeability and leukocyte chemotaxis,
leading to more intense inflammatory response and
exacerbating the tissue injury.’”! Leukotriene B4,
in particular, increases in ischemic myocardium.®®!
These findings imply that 5-LO inhibitors can be
used to treat myocardial I/R injury. Similarly, it has
been reported that 5-LO inhibitors, nafazatrom, and
TZI-41127 are effective in decreasing the canine
myocardial I/R injury.l'!

Zileuton, which is being currently used as a drug
to treat asthma, is a selective inhibitor of 5-LO
enzyme.'” Zileuton has been also found to be a
protective agent against renal I/R injury, testicular
torsion/detorsion injury, and global brain ischemia
in the experimental researches.'*'>! However, there
are few studies examining its cardioprotective
effect. Kwak et al.'! revealed that zileuton treatment
protected cardiomyocytes against hydrogen peroxide
cardiotoxicity. In a recent study conducted by Gonca,!"”!
zileuton has also been demonstrated to have a strong
antiarrhythmic effect against I/R-induced ventricular
arrhythmias. Therefore, in the present study, we aimed
to investigate the effect of zileuton on myocardial I/R
injury and ischemia-induced ventricular arrhythmias.

MATERIALS AND METHODS
Surgery for coronary occlusion

Forty-five male Wistar albino rats weighing 250 to 350 g
were used in this study. The subjects were provided
by Biulent Ecevit University Experimental Animal
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Production Center, Zonguldak, Turkey. The subjects
were fed with tap water and rat pellet food ad libitum and
all were kept in convenient conditions throughout their
lifespan (temperature: 21+2 °C, humidity: 40 to 65% and
a 12 h light/dark cycle). All experimental procedures
were confirmed as being ethically appropriate by
Bulent Ecevit University, Animal Experiment Local
Ethical Committee (protocol no: 2014-05-05/02).

Surgical procedures performed in our study were
previously described by Clark et al.l'® The subjects
were anesthetized with urethane (intraperitoneal,
1.2 g/kg) and were placed on an operation table with
animal rectal temperature controller (RTC 9404-A,
Commat Ltd., Ankara, Turkey) to keep a body
temperature of 37+1 °C throughout the experiment.
Trachea was cannulated with polyethylene tubing.
Blood pressure was recorded and monitored following
the cannulation of the left carotid artery. Electrodes
were, then, placed to record electrocardiography
(ECG) (lead II) (Data acquisition system, MP35 and
blood pressure transducer, SS 13 L Biopac Systems,
California, USA). The subjects were connected to a
ventilator for artificial respiration (60 beats/min, at a
tidal volume of 1.5 mL/100 g; SAR 830, Life Science,
California, USA). Immediately, left thoracotomy was
performed. The rats were allowed to stabilize for
10 min following the placement of a 5/0 silk suture
around the left anterior descending (LAD) coronary
artery. Myocardial ischemia was performed by the
ligation of the LAD coronary artery for 30 min. The
ligation was, then, loosened to allow reperfusion of
myocardial tissue for two hours.

The exclusion criteria of subjects

In all rats on which were performed successful
ligation, the following changes were observed:
ST segment elevation on ECG, the decline in mean
arterial blood pressure (MABP) values (20-30%
in comparison to baseline values). The following
changes were also observed for successful reperfusion
procedures: disappearance of the ST segment elevation
on ECG, the increment in MABP again and the
approach of MABP values to the pre-ischemic values.
In addition to these changes, in all rats in which the
ligation of LAD coronary artery was performed at the
correct site (approximately 2-3 mm from its origin), the
area at risk values were higher than 40%. As a result,
12 rats were excluded from the experiment.

Experimental groups and drug treatments

A total of 45 rats were divided into four separate
experimental groups in the following way: (group 1)
sham-operated group, (group 2) vehicle control, (group 3)
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zileuton (3 mg/kg), and (group 4) zileuton (10 mg/kg)
group. Zileuton was supplied by Sigma Chemical Corp.
(St., Louis, MO, USA). Drug containing solutions were
prepared daily by dissolving the drug with 1% dimethyl
sulfoxide (DMSO): 0.9% NaCl (SF) (1:1). Zileuton was
administrated at a dose of both 3 mg/100 pL/kg and
10 mg/100 pL/kg. Zileuton and its solvents were given
through the femoral vein 15 min prior to coronary
ligation. The dose of zileuton, timing of treatment,
and application route used in the present study were
based on a previous study completed by Gonca,!'”! in
which zileuton at a dose of 3 mg/kg exhibited a strong
antiarrhythmic effect. Dimethyl sulfoxide and SF (1:1)
mixture in a 100 pL/kg volume was given to the rats,
both in the sham-operated group (group 1) and control
group (group 2) 10 min prior to sham operation and
coronary artery occlusion, respectively.

Histomorphometric measurement of infarct size

In the present study, the infarct size and area at
risk were measured as in a previous study conducted
by Gonca and Kurt.'"! At the end of reperfusion
period, the heart was removed. The residual blood
remains in coronary vessels was washed out with
10 mL of saline solution at 37 °C. Following the
ligation of the LAD coronary artery, the heart was,
then, perfused with 2 mL of 96% ethanol to delineate
the zone at risk. The zones, which perfused with
ethanol appeared as white in color. Other regions
remained in original tissue color and, therefore, were
determined as zone at risk regions. The ventricle
was separated from the atria and stored at -20 °C
for 20 min. The frozen ventricle tissues were sliced
from the apex to the base into six pieces of 1 to
2 mm slices. The slices were, then, kept at room
temperature to allow them to defrost.

One slice taken from the apex region of the
myocardium was left as a myocardial tissue specimen
for further histopathological evaluation. The area at
risk and total area in each of the rest five slices were
photographed using a digital camera (Samsung Galaxy
Note 3, South Korea).

The at-risk regions of the slices were separated
from those that were well perfused with ethanol. Those
slices that only consisted of at-risk regions were, then,
stained with 1% triphenyl tetrazolium chloride (TTC)
(Sigma Chemical Company; St., Louis, MO, USA) and
fixed in 10% formaldehyde solution overnight. The
living myocardial tissue stained with TTC as deep
red in color, while the necrotic tissue was not stained
with TTC and appeared as tan in color (Figure 1). The
area at risk and the infarct area in each slice were

photographed. The photographs were transferred to
a computer to measure the area of the left ventricle,
area at risk, and infarct size using an image processing
program (Image J software, National Institute of
Health (NTH), Maryland, USA). The area at risk and
the infarct size were measured as a percentage of the
total left ventricular area and as a percentage of the
area at risk, respectively.
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Figure 1. (a) Effects of zileuton on area at risk and infarct size.
Area at risk was measured as a percentage of total left ventricular
area and infarct size was measured as a percentage of area at risk.
(b and c¢) Triphenyl tetrazolium chloride staining in a zileuton
(3 mg/kg)-treated and control animal, respectively. Alive tissue
is stained red in color and infarct one is white.

* p<0.05: Compared to control. Both sets of data are expressed in mean =+ standard
deviation.
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Histopathological examination

Each heart sample was fixed with 10% formaldehyde
immediately following their collection. The heart
samples were removed from the solution and, then,
embedded in paraffin blocks. Sections were cut with a
cryostat at 4-5 pm thickness from the paraffin blocks
of each tissue. Specimens were, then, deparaffinized
and stained with hematoxylin and eosin (H-E) and
Masson’s trichrome for histopathological evaluation.
The extent of the myocardial I/R injury was scored on
a scale of 0-4 by an experienced pathologist who was
blinded to all study groups. A light microscope was
used to evaluate the I/R injury in myocardial tissue.
Histopathological examination of the heart tissue
(a minimum of 10 fields for each slide) was based on
a scoring system described by Goyal et al.* A grade
was given according to myonecrosis, inflammatory
cell infiltration, and edema in each slide. The scoring
system was: (0) no inflammation, edema and necrosis
(1) focal areas of inflammation, edema and necrosis;
(2) patchy areas of inflammation, edema and necrosis;
(3) confluent areas of inflammation, edema and
necrosis, and (4) massive areas of inflammation,
edema and necrosis.

The analyses of ECG and blood pressure
recordings

The MABP and heart rate values were determined
from the analysis of blood pressure and ECG recordings,
respectively throughout I/R periods (Data acquisition
system; MP35, SS 13L, Biopac Systems, California,
USA). Arrhythmia types were diagnosed during the

ischemic period in accordance with the Lambeth
Conventions,?"" which are as follows: ventricular
fibrillation (VF), ventricular tachycardia (VT), and
ventricular premature contraction (VPC) including
salvos, bigeminy and single extrasystoles (Figure 2).

The severity of arrhythmias was evaluated with a
scoring system, which was defined by Lepran et al.l*?
This system was based on both the fatal degree of the
arrhythmia types and the duration of the arrhythmias.
The scoring scale was: (0) no arrhythmia; (1) VT
and/or VPC <10 s, no VF; (2) VT and/or VPC= 11-30 s,
no VF; (3) VT and/or VPC=31-90 s, no VF; 4) VT
and/or VPC= 91-180 s, and/or VF <10 (5), VT and/or
VPC >180 s, and/or VF >10; (6) irreversible VF.

Statistical analysis

Statistical analysis was performed using
GraphPad Prism version 5 software (GraphPad
Prism, San Diago, CA, USA). The chi-square (x?)
test was performed to analyze mortality and the
incidence of arrhythmias. Descriptive data were
expressed in mean =+ standard deviation (SD).
One-way analysis of variance with the Dunnett’s
post-hoc test was used to compare baseline and
post-occlusion MABP/HR values at 1, 10, and
30 min. As the numbers of subjects were different
among the groups, the Kruskal-Wallis test with
the Dunn’s post-hoc test was used to compare
drug-treated groups with the control group for
all parameters excluding the mortality and the
incidence of arrhythmias. A p value of less than
0.05 was considered statistically significant.
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Figure 2. Original electrocardiography and blood pressure tracings from zileuton (10 mg/kg) treated

rat.

VPC: Ventricular premature contraction; VF: Ventricular fibrillation; VT: Ventricular tachycardia.
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Table 1. The summary of heart rate and mean arterial blood pressure values during

ischemia and reperfusion

Time Control (3 mg/kg) Zileuton (10 mg/kg) Zileuton
Mean+SD Mean+SD Mean=SD
MABP (mm Hg)
0 (Baseline) 712 72+3 65+4
1 (Ligation 1 min) 48+4* 54+4%* 43+3%
10 (Ligation 10 min) 58+6 62+5 61+8
30 (Ligation 30 min) 6919 62+4 733
35 (Reperfusion 5 min) 59+7 65+4 T4+3
90 (Reperfusion 60 min) 61+8 675 T4+5
150 (Reperfusion 120 min) 61+6 59+5 62+5
Heart rate
0 (Baseline) 399+13 375+13 365+14
1 (Ligation 1 min) 403+14 382+13 349+11
10 (Ligation 10 min) 352+26 37125 34717
30 (Ligation 30 min) 389+30 387+16 396=+11
35 (Reperfusion 5 min) 37727 387+12 37712
90 (Reperfusion 60 min) 401+14 389+3 396+14
150 (Reperfusion 120 min) 399+13 396+6 41011

SD: Standard deviation; MABP: Mean arterial blood pressure; * p<0.05: Compared to pre-ischemic values. n: 7-9; One-way
analysis of variance with Dunnett’s post hoc test was used for comparison of the HR and MABP values with basal value.
Kruskal-Wallis test with Dunn’s post hoc test was used for the comparison between the groups.

RESULTS

Effects of zileuton on hemodynamic variables
during I/R period

The MABP significantly decreased at the first min of
the ligation in all groups compared to baseline values.
However, it showed recovery in the late phase of I/R
period. Zileuton treatments did not affect MABP and
HR values, compared to the control group at any time
point during the I/R periods (Table 1).

Effects of zileuton on ventricular arrhythmias
during 30 min ischemia

The weights of the animal and the area at risk values
were not significantly different between the groups.
The ligation of the LAD coronary artery resulted in
the generation of ventricular arrhythmias, the majority
occurred as VPC. Both doses of zileuton did not
decrease the arrhythmia incidence and durations,
compared to the control group in the 30 min of the
ischemic period (Table 2).

Effects of zileuton on infarct size

Figure 1 illustrates the effects of zileuton on both
areas at risk (percentage of LV) and infarct size
(percentage of area at risk). The area at risk did not
differ between the groups. Zileuton treatment at a
dose of 3 mg/kg significantly decreased infarct size
compared to controls (zileuton 3 mg/kg: 36+7% versus

control: 66+6%, p<0.05), whilst 10 mg/kg dose of
zileuton was found to be ineffective at reducing the
infarct size.

Effects of zileuton on histopathology of the heart

Histopathological scores, demonstrating myocardial
I/R injury on the basis of myonecrosis, inflammatory
cell infiltration and edema are summarized in
Table 3. In the sham operated group (group 1),
intact myocardial histology without any evidence of
myocardial I/R injury was observed (Figures 3a and 4a).
However, prominent myocardial necrosis, edema,
and infiltration of inflammatory cells were observed
in the control group, compared to the sham group
(Figures 3b and 4b). Rats administered zileuton at a
dose of 3 mg/kg showed improved myocardial I/R
injury, compared to the control group, with focal and
patchy areas of inflammation, edema, and necrosis
(Figures 3c and 4c¢). The rats which were administered
zileuton at a dose of 10 mg/kg did not show improved
myonecrosis, infiltration of inflammatory cells, or
edema. A prominent myocardial I/R injury was
observed in this group as was the case with the control
group (Figures 3d and 4d).

DISCUSSION

The results from both the histomorphometric and
histopathological analyses showed that 3 mg/kg dose
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Table 2. The effects of zileuton on the incidence and duration of arrhythmias during 30 min of ischemia

Arrhythmia score

Duration of arrhythmia

Arrhythmia incidence

VF

VT VPC Total

VF
Mean+SD  Mean+SD  Mean+SD  Mean+SD

VPC

Mortality VT

n* %

Area at risk
Mean+SD

N

Group

Mean+SD

% n %
10 91

n
4

%
4 36

n

1.8+0.3

13+4
1243

2+1.4 11+£3
12+3

0.6+0.4
0.1+0.1

36
11

18
11

51+3

11

Control

1.5+0.2

9 100
7 100

Zileuton (3 mg)

0+0

0
N: The number of subjects before the ligation; n*: The number of dead subjects after 30 minutes of ischemia; n: The number of animal experienced arrhythmias; VF: Ventricular fibrillation; VT: Ventricular

Zileuton (10 mg)

tachycardia; VPC: Ventricular premature contraction (extrasystoles, salvos and bigeminy); SD: Standard deviation; Chi Square (y?) test for arrhythmia incidence, mortality variables; Kruskal-Wallis test with

Dunn’s post hoc test for the duration of arrhythmias, arrhythmia scores, area at risk variables.

of zileuton protected heart against myocardial I/R
injury. Leukotrienes generated from the 5-LO pathway
may play a significant role in the pathogenesis of
the myocardial I/R injury. They activate neutrophils,
leading to the chemotaxis to the site of the ischemic
injury. The activated neutrophils release reactive
oxygen species, proteases, elastase, myeloperoxidase,
all of which exacerbate inflammation and contribute
to the tissue injury. Therefore, in the present study,
the cardioprotective effect of zileuton, a selective 5-LO
inhibitor, might have been mediated via its possible
anti-inflammatory effect.> However, in contrast to
this hypothesis, Hahn et al.* reported that LY255283,
a LT antagonist, did not limit canine myocardial
infarct size.

In a previous report, Kwak et al.l'® reported that
zileuton decreased hydrogen peroxide cardiotoxicity.
Kwak et al.' also showed that the pharmacological
inhibition of 5-LO by zileuton resulted in a shunt to
cyclooxygenase (COX) pathway. They suggested that
the cardioprotective effect of zileuton may be mediated
by (COX)-2 via the activation of protein kinase
C-delta. The activation of protein kinase C-delta
may also lead to the activation of mitochondrial ATP
dependent potassium channels (mitoK ATP), which has
been reported to decrease myocardial I/R injury.2627
In the present study, throughout a similar signalling
pathway, zileuton may also have activated mitoKATP
and the tissue protective effect of it may have depended
on this activation.

There is a limited number of data concerning the
role of 5-LO on myocardial I/R injury. In canine
studies, conflicting results were reported. BW A4C,
a 5-LO inhibitor, did not reduce the myocardial
infarct size.”® However, other 5-LO inhibitors such as
nafazatrom and TZI-41127 were found to be effective in
a canine model.""!" In the present study, 3 mg/kg dose
of zileuton decreased the infarct size and improved
the histopathologic outcomes of the heart specimens.

Table 3. The effect of zileuton on histopathological
scores

Scores
Group n Mean+SD
Sham 6 00
Control 7 2.4+0.2F
Zileuton (3 mg/kg) 6 1.3+0.2%f
Zileuton (10 mg/kg) 7 2.4+0.3F

SD: Standard deviation; * p<0.05: Compared to control and zileuton
(10 mg/kg) groups; t p<0.05: Compared to sham; *{ Kruskal-Wallis test with
Dunn’s post hoc test.
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These findings support the role of 5-LO in myocardial
I/R injury in rats. On the other hand, in the present
study, we found zileuton 10 mg/kg to be ineffective
in decreasing the myocardial I/R injury. To the best
of our knowledge, no comparable studies have been
conducted to examine the effect of zileuton at a dose of
10 mg/kg on the myocardial I/R injury. A previous study
conducted by Adamek et al.,”” using 5-LO-deficient
mice did not show any difference in the infarct area
between knockouts and control mice. Surprisingly,
however, the authors showed that the inhibition of
5-LO increased the number of infiltrating neutrophils
and the expression of an inflammatory cytokine,
Tumor necrosis factor-alpha (TNF-o) in the myocardial
tissue of 5-LO-deficient mice compared to wild-type
mice following I/R. They, accordingly, concluded
that the increment in myocardial inflammation in
5-LO-deficient mice might depend on the activation of
the COX pathway activated by the elimination of LTs
products. Consistent with this finding, Gaulet et al.’%
showed that a COX inhibitor blunted the inflammatory
response seen in 5-LO-deficient mice. In the present

Figure 3. The histopathological changes in the
eosin (a) sham group, intact myocardial tissue with absence of inflammation, edema and necrosis
(H-E x 200); (b) control group, prominent evidence of myocardial I/R injury with confluent areas
of inflammation, edema and necrosis (H-E x 200); (c¢) Zileuton 3 mg/kg treatment group, improved
myocardial I/R injury with focal areas of inflammation, edema and necrosis (H-E x 200); (d) Zileuton
10 mg/kg treatment group, evident myocardial I/R injury with confluent areas of inflammation, edema
and necrosis (H-E x 200).

groups with hematoxylin and

study, in a similar way, zileuton 10 mg/kg may have
caused the complete elimination of LT production,
which may increase the substrate availability for the
COX pathway. As suggested by Kwak et al.,'® this
may result in a shunt to the COX pathway from 5-LO
pathway. The ineffectiveness of zileuton 10 mg/kg may
depend on the COX-dependent pathway mediating
inflammation. Alternatively, it may also depend on
unknown off-target actions of zileuton at this dose.

In a recent comparable study conducted by
Gonca,!'" zileuton 3 mg/kg (intravenous) showed
a strong antiarrhythmic effect against myocardial
I/R-induced ventricular arrhythmias. However, in
the present study neither 3 nor 10 mg/kg intravenous
doses of zileuton were found effective in reducing
the duration of arrhythmias in the ischemic period.
The possible explanation of the discrepancy in these
results may depend on the role of inflammation;
ischemia versus I/R-induced ventricular arrhythmias
in different extents. Although the inflammation and
the resultant reactive oxygen species production
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Figure 4. The histopathological changes in the rat myocardium in the groups with Masson’s trichrome

histochemical staining (a) sham group (H-E x 200); (b) control group (H-E x 200); (c) Zilueton
3 mg/kg treatment group (H-E x 200); (d) Zilueton 10 mg/kg treatment group; (Masson’s trichrome

(H-E x 200).

is responsible for the generation of ventricular
arrhythmias during both periods, it is less effective
in generating ischemia-induced arrhythmias
compared to I/R-induced arrhythmias.®!! Therefore,
in the present study, the possible anti-inflammatory
properties of zileuton may have not resulted in an
antiarrhythmic effect during the ischemic period.
Consistent with this suggestion, a study conducted
by Gonca and Kurt!” showed that thymoquinone,
which has strong anti-inflammatory and antioxidant
properties, did not decrease the ischemia-induced
arrhythmia, while it was found to have a strong
antiarrhythmic effect against I/R-induced ventricular
arrhythmias.

In conclusion, our study results showed that
3 mg/kg dose of zileuton protected the heart against
myocardial ischemia/reperfusion injury, while it was
ineffective in decreasing ischemia-induced ventricular
arrhythmias. Zileuton, which is currently being used
for the treatment of asthma, can be also considered
as an appropriate drug to treat myocardial ischemia/
reperfusion injury in coronary artery patients. Drug
treatment in the ischemic period before reperfusion is
more applicable to the clinical situation of myocardial
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ischemia/reperfusion injury than that of pre-ischemic
treatment. Therefore, the effect of the zileuton treatment
on myocardial ischemia/reperfusion injury during the
ischemic state should be further researched. Further
studies are also needed to delineate its mechanism
of action. However, it can be speculated that the
cardioprotective effects of zileuton may be dependent
upon its possible anti-inflammatory effects or may
involve the activation of mitoKatp, or both of these
outcomes combined.
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