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Abstract

Objective: Myocardial ischemia generated by coronary occlusion and myocardial reperfusion by the opening of occluded coronary vessel in the acute
stage leads to lethal arrhythmia and sudden death in humans. That is why pharmacological drug research to decrease these arrhythmias have been
researched intensively. In this study, the effect of acute administration of pinacidil and glimepride, on ischemia or reperfusion-induced arrhythmia
was aimed to be researched.

Materials and Methods: Two groups were designed; In the first group, only ischemia was produced by the ligation of the left coronary artery in 20
minutes, and in the second group 6 minutes of ischemia by the ligation of the artery and the subsequent 15 minutes of reperfusion were produced by
the opening of the occluded artery. Drugs were administered intravenously at 2 minutes of ischemia in the first group and just following the
reperfusion in the second group. The ECG and blood pressure were recorded during ischemia and reperfusion period. The type, duration, incidence
of arrhythmia, heart rate, blood pressure, and the death rate from the recording were calculated. All data were first compared by one-way ANOVA.
Then, the drug groups with their control, and control and drug groups with each other were compared by a one-tailed t-test. The incidence of
arrhythmia and the death rate between groups was compared by the Ki square test.

Results: Pinacidil significantly decreased the arrhythmia score both in the ischemia and reperfusion period but glimepiride was not effective when
they were given intravenously in the acute stage of ischemia or reperfusion.

Conclusion: This study suggests that pinacidil might be a candidate for drugs that can be used to decrease arrhythmia in the acute stage of myocardial
infarction but more study is needed to reveal the antiarrhythmic or proarrhythmic effect of glimepride with different doses in the acute stage of
myocardial infarction.
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Amag: Miyokart enfarktiisiiniin akut déneminde koroner damar tikanmasina bagl olarak olusan miyokardiyal iskemi ve arkasindan damarin
acilmasiyla olusan reperfiizyon insanlarda dldiiriicii aritmilerin olusmasina ve ani 6liimlere yol agmaktadir. Bu nedenle bu aritmilerin azaltilmasi i¢in
farmokolojik ilag arastirmalar1 yogun bir sekilde yapilmaktadir. Bu ¢alismada pinasidil ve glimepridin akut uygulamasinin iskemi ve-reperfiizyon
aritmileri tizerine etkisinin arastirilmas: amaglanmgtir.
Gereg ve Yontemler: Iki grup olusturulmustur; Birinci grupta sol koroner arter 20 dakika siireyle baglanarak sadece iskemi olusturulmus, ikinci grupta
damar baglanarak 6 dakika iskemi ve arkasindan tikanan damar agilarak 15 dakika reperfiizyon yapilmisgtir. ilaglar intravendz olarak birinci grupta,
iskeminin ikinci dakikasinda, ikinci grupta, hemen reperfiizyondan sonra uygulanmustir. iskemi ve reperfiizyon siiresince EKG ve kan basinci
kaydedilmistir. Kayitlardan aritmilerin tipi, siiresi ve yogunluklari, kalp atim hizi, kan basinc ve 6liim orani belirlenmistir. Biitiin veriler tek yonlii
ANOVA ile karsilastirilmistir. Daha sonra ilag gruplar1 kendi kontrol gruplariyla, ilag ve kontrol gruplari kendi aralarinda ikili olarak tek kuyruklu t
testi ile karsilagtirilmigtir. Aritmi yogunluklar: ve 6liim oranlari Ki kare testi ile kargilagtirilmistir.
Bulgular: iskemi ve reperfiizyon sirasinda intravendz olarak verildiklerinde, pinasidil hem iskemi, hemde reperfiizyon periyodunda belirgin bir
sekilde aritmi skorunu azaltmus, glimeprid ise etkisiz kalmistir.
Sonug: Bu ¢alisma pinasidilin miyokart enfarktiisiiniin akut déneminde olusan aritmileri azaltmada etkili bir ilag olabilecegini ortaya koymustur.
Ancak glimepridin miyokart enfarktiisiiniin akut déneminde antiaritmik ya da proaritmik etkisinin ortaya konmasi igin farkli dozlari ile daha fazla
calisma gerekmektedir.
Anahtar Kelimeler: iskemi, Reperfiizyon, Aritmi, Pinasidil, Glimeprid
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Introduction

Acute myocardial infarction (AMI) is still a common cause of sudden death in humans. Severe arrhythmia
appearing in the first minutes or hours of AMI is the major cause of death (1). The treatment in the acute
phase of AMI has been usually mediated by thrombolytic drugs or by antiarrhythmic drugs. In the
experimental studies, the ATP-dependent channel blockage or opening was observed to be effective in
decreasing the arrhythmias and death of animals following ischemia and reperfusion (2). Glimepiride is a
potassium channel blocker and has been used in diabetic patients to increase insulin release (3). It was
indicated that the death due to cardiovascular disease is lesser in patients who used glimepride (4). In
animal studies, 1t was shown that glimepride blocks the sarcolemmal ATP dependent potassium channel
but not the mitochondrial ATP dependent potassium channel (5) and induces NO release (6) and has fewer
effects to decrease myocardial blood flow and contraction than other sulfonylurea drugs, glibenclamide
(7). In the previous animal study, glimepride administered before coronary ligation was shown to decrease
the ventricular arrhythmia observed following myocardial ischemia and reperfusion (8, 9). Pinacidil has
been used as a hypotensive drug in clinics (10,11). Pinasidil is ATP dependent potassium channel opener
and induces early repolarisation of a myocardial cell (12) and decreases contraction (13). In animal studies,
the pretreatment of pinacidil was found to decrease ventricular arrhythmia that occurred during
myocardial ischemia and reperfusion (2,14,15). But there are also some studies indicating the
proarrhythmic effect of pinacidil (16). Clinically the treatment of arrhythmia by drugs has been performed
during the early ischemia or reperfusion period of AMI. One previous study suggested that pinacidil by
shortening the action potential in normal myocardial cells and glimepride by increasing action potential
duration in ischemic cells may decrease heterogeneity in action potentials and produce an antiarrhythmic
effect (17). This study aims to observe the effect of acute administration of pinacidil and glimepride on
ischemia or reperfusion-induced arrhythmias and the survival of the animal.

Materials and Methods

Animals

In this study, 80 male Sprague Dawley rats 6-7 months old were used. Animals were grown 12L/12D
photoperiods and fed with food and water ad libitum. All animals were experimented with adherence to
all guiding principles in the care and use of animals with the recommendation from the declaration of
Helsinki and approved by the local animal ethic committee of Abant Izzet Baysal University (Protocol
number; 2019-21/53, 2019-24/51). The ethical approval for the study were obtained for ischemia (2019/24),
and ischemia-reperfusion groups (2019/21) individually. Two groups of the animal were designed as
ischemia and ischemia-reperfusion groups. The drug-control and drug-treated groups were defined as a
subgroup in ischemia and ischemia-reperfusion group.

Surgical Operation

All surgical operations were performed under the urethane (Sigma Aldrich, Interlab/Tiirkiye) (2gr/kg)
anesthesia. Tracheostomy for artificial respiration, the right carotid artery cannulation for blood pressure
measurement, thoracotomy between 4.-5. intercostal space for coronary artery ligation was performed. In
the first group, the coronary artery was ligated 2 mm away from its origin, aorta to produce 20 minutes of
ischemia. Drugs were given from the tail vein at 2 minutes following coronary ligation in this group. In the
second group, six minutes of ischemia by the ligation of coronaries, following 15 minutes of reperfusion by
the releasing of ligature were produced. Drugs were given just following the reperfusion in this group. At
the end of ischemia or reperfusion, the respirator was cut off, and animals having spontaneous reflex
respiration were accepted as live animals. The heart of these animals was ablated from the thorax and
perfused from the aorta for the determination of the risk of the infarct zone. The arrhythmia and other
values including blood pressure, heart rate, the type and duration of arrhythmia recorded during ischemia,
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and reperfusion were evaluated. Animals having no spontaneous respiration at the end of ischemia were
accepted as dead animals and the arrhythmia data obtained in these animals were not evaluated.

Drugs

The dose of pinacidil and glimepride used in this study were chosen according to the previous research
work (3, 12); Pinacidil (Sigma Aldrich, Interlab/Tiirkiye) in 0.1mg/ml/kg, glimepiride (Sigma Aldrich,
Interlab/Tiirkiye) in 1mg/ml/kg. In control animals, the only solvent of the drug (saline for pinacidil and
DMSO V4 + Etil alcohol Y4 + saline solution 2/4 for glimepride)) was administered. Drugs were prepared
daily and given intravenously from the tail vein.

Recording And Evaluation of Arrhythmia

Lead II of ECG and blood pressure were recorded during ischemia and reperfusion by a computerized
recording system (Biopac System Inc, USA; Tiirkiye representative: Commat Ltd, Ankara) using Pro 3.7
software. The duration, type, and the incidence of arrhythmia were determined from recorded ECG and
the arrhythmias were evaluated according to the Lambeth convention (18). Blood pressure and heart rate
were determined at 1,3,5,10 and 15 minutes following coronary artery ligation in the first group and
1,3,5,10,15 minutes following ischemia or reperfusion in the second group.

Determination of Risk of Infarct Zone

Before the heart was excised out together with the aorta, diluted heparin solution (1/10) was given
intravenously from the cannulated carotid artery. To demarcate the ischemic and nonischemic zone of the
heart, the aorta was perfused first with physiologic saline solution and then ethyl alcohol. Following
perfusion with the alcohol, the color of perfused myocardium changes to white, and the ischemic portion
remain pinkish. All procedures used for the determination of the risk of infarct zone were done according
to the Lepran et al (19).

Biochemical Analysis

Blood glucose levels before coronary ligation and at the end of the experiment were determined by a
glucometer from a blood sample taken from the tail vein. Blood sugar at the end of the experiment in the
dead animals at the end of 15 minutes of reperfusion in I/R groups and the end of 20 minutes of ischemia
in the ischemia group were not measured.

Statistical Analysis

The mean and standard error for the duration of arrhythmia, total arrhythmia, heart rate, blood pressure,
the weight of the heart, and the risk of infarct zone were determined and compared by one-way ANOVA.
Then the drug and drug control group were compared by one tail t-test. The incidence of all type of
arrhythmia between drug and drug control groups were compared by the Ki square test.

Results

ST-segment elevations and the changes in the amplitude of QRS were observed following coronary ligation.
The values including the weight of animals, the weight of the infarct zone and the percentage of risk of
infarct zone, and the blood glucose level in each group were presented in table 1 (Ischemia group) and
table 2 (Reperfusion group). There was no significant difference between drug control and drug-treated
groups in the blood pressure during 20 minutes of ischemia in the first group, figure 1, and 6 minutes of
ischemia / 15 minutes reperfusion in the second group, figure 2. There were also no significant differences
in the heart rate between the drug control and drug-treated group during 20 minutes of ischemia, table 3
and 15 minutes of reperfusion, table 4. There was no significant difference in arrhythmia score between the
glimepride treated group and its control in the ischemia group, table 5. But in ischemia reperfusion group,
nonsignificant increament in the score of arrhythmias was observed in glimepride treated group in respect
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to its control, table 6. Pinacidil significantly decreased the arrhythmia scores in the ischemia group, table 5,
and in the I/R group in respect to its controls, table 6. Similarly, pinacidil significantly, glimepride
nonsignificantly decreased total arrhythmia observed in the ischemia group, table 5. Total arrhythmia and
ventricular premature contraction during reperfusion in the I/R group were significantly higher in
glimepride treated rats, and VT and VF were lower in pinacidil treated rats than pinacidil control, table 6.
In the I/R group, the incidence of ventricular premature contraction and ventricular tachycardia was also
higher in glimepride treated rats, but lower in pinacidil treated rats regarding their control, table 7. The
incidence of ventricular tachycardia in the ischemia group was higher in glimepride treated animals but
lower in the pinacidil treated group in respect to its control, table 8. The death of animals at the end of 20
minutes of ischemia was more in glimepiride treated animals but lesser in pinacidil treated animals
regarding to their control. The death rate did not change significantly in the I/R group after both pinacidil
and glimepride treatment.

Tablo 1
Body weight, risk of enfarct zone and blood glucose level in animals used in ischemia group (Mean

+ Standart error).

Groups Body weight Risk of infarct Risk of Blood glucose Blood glucose at the
(gr) zone (gr) infarct zone  before ligation, end of ischemia
(%) mg/dl period mg/dl
Glimepride 361+44 0,50 £ 0,03 43 94 +15 65+8
Control (a) (n=5) (n=5) (n=5) (n=5) (n=5)
Glimepride 394 +14 0,51 0,06 45 106 =19 91+25
Drug (b) (n=6) (n=6) (n=6) (n=6) (n=3)
Pinacidil 345+25 0,41+0,03 40 131+31 139
Control (c) (n=6) (n=6) (n=6) (n=5) (n=1)
Pinacidil 342 +12 0,46 +0,02 47 112 +44 112 £ 30
Drug(d) (n=8) (n=8) (n=8) (n=8) (n=6)

n: Number of animals

Table 2
Body Weight, Risk of Enfarct Zone and Blood Glucose Level in Animals Used in Ischemia-

Reperfusion Group (Mean + Standart error).

Groups Body Risk of infarct Risk of Blood glucose Blood glucose at the
weight (gr) zone (gr) infarct before ligation end of reperfusion
zone (%) mg/dl period
mg/dl
Glimepiride Drug 319+15 0,44 £0,02 42 112+ 21 68+18
Control (a) (n=7) (n=7) (n=7) (n=6) (n=5)
Glimepiride 398 + 26 0,52 £ 0,02 45 125+33 63+15
Drug (b) (n=7) (n=7) (n=7) (n=7) (n=5)
Pinacidil Drug 313+19 0,37 £ 0,06 39 12221 99 + 26
Control (c) (n=7) (n=7) (n=7) (n=7) (n=7)
Pinacidil 342 +27 0,51 £0,01 51 104+ 11 78+7
Drug (d) (n=6) (n=6) (n=6) (n=6) (n=6)

n: Number of animals
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Figure 1. The blood pressure before and following coronary ligation during 20 minutes in ischemia group.

60
55
50
45
£ 0
E
35 ~
Before ~ /
30 |ligation N¢
Coronary
25 ligation Reperfusion,
20
1min 3min Smin 1 min 3min S5min 10min 1S min
«+ .- Glimepridcontrol —C- -Glimeprid ¢ Pinacidll control =——@=—Pinaciid

Figure 2. The blood pressure before and following 6 minutes ischemia and 15 minutes reperfusion in
ischemia-reperfusion group.

—

https://dergipark.org.tr/tr/pub/abantmedj
55



Omer BOZDOGAN ve Ark.

Tablo 3

Heart Rate Before and During Ischemia in Ischemia Group, Beat/Minute (Mean + Standart Error).

Before Following coronary ligation
coronary 1 min 3 min 5 min 10 min 15 min 20 min
ligation
Glimepride Drug 300 +41 273 262 259 +41 263 £49 275+ 40 314+16
Control (a) +43 + 38
(n=6) (n=5) (n=5) (n=5) (n=4) (n=5) (n=3)
Glimepride Drug 290 +24 285 268 294 +18 240 £ 62 261 +17 27915
(b) +20 +33
(n=6) (n=5) (n=4) (n=5) (n=3) (n=2) (n=3)
Pinacidil Drug 381+18 345 387 384+29 387 368 +44 364 +49
Control (c) +34 +29
(n=6) (n=3) (n=4) (n=4) (n=1) (n=2) (n=2)
Pinacidil 334 +24 324 305 323+17 322+17 299 +19 301 +20
Drug (d) +19 +25
(n=8) (n=7) (n=7) (n=6) (n=6) (n=6) (n=6)

n: Number of animals

Tablo 4

Heart Rate Before and Following Ischemia-Reperfusion in Ischemia-Reperfusion Group,
Beat/Minute (Mean + Standart Error), *P<0,05, **P<0,01, **A: Diffference from Glimeprid Control

Before Following coronary ligation Following reperfusion
Ligation
1 min 3 min 5 min 1 min 5 min 10 min 15 min

Glimepride Drug 315+12 3207 265 + 36 298 275 283 281 282
Control (a) (n=6) +28 +36 +36 +40 +50

(n=7) (n=6) (n=6) (n=6) (n=6) (n=6) (n=5)
Glimepride 304 +23 298 + 30 300 + 28 282 277 322 319 293
Drug (b) **a **a (n=5) +44 +25 +22 +25 +24

(n=7) (n=5) m=5)  (n=5) (n=5) (m=6)  (n=5)
Pinacidil Drug 333+17 346 +18 318 +28 335 335 329 329 310
Control (c) (n=7) +21 +21 +19 +21 +22

(n=7) (n=7) 0=7) (@) (n=7) m=7) @)
Pinacidil 354 +13 338+9 302 +30 330 318 310 316 306
Drug(d) (n=6) +11 +10% +14 +17 +18

(n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
n: Number of animals
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Table 5
The Type, Duration, And Score of Arrhythmia During 20 Minutes of Ischemia, (Mean + Standart
Error) *P<0,05, **P<0,01, *C: Difference from Pinacidil Control

VPC VT VF Total Bradycardia Score of
(Sec) (Sec) (Sec) arrhythmia (Sec) arrhythmia
(Sec)

Glimepride 88,2+51,1 3,6+3,6 24,2 +20,8 116 +45,3 314,6 + 193 4,0+0,6
Drug Control (a) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
Glimepride 60,5+ 14,0 8,0+64 1,7+1,7 70,5+12,6  269,7 +269,7 41+0,6
Drug (b) (n=4) (n=4) (n=4) (n=4) (n=4) (n=6)
Pinacidil Drug 96,5 +4,5 53+27 0,0 101,3+1,2 0,0 53+1,0
Control (c) (n=2) (n=2) (n=2) (n=2) (n=2) (n=6)
Pinacidil Drug 27,6 +11,8 2,6+1,8 11,9+11,9 42,3 +21,4%c 11,9+11,9 3,1+£0,8%
(d) (n=6) (n=6) (n=6) (n=6) (n=6) (n=8)

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation
n: Number of animals

Table 6

The Type, Duration, And Score of Arrhythmia During 15 Minutes of Reperfusion Following 6
Minutes of Ischemia, (Mean * Standart Error) *P<0,05, **P<0,01, *A: Difference from Glimeprid
Control, *C: Difference from Pinacidil Control

VPC VT VF Total Bradycardi Score of
(Sec) (Sec) (Sec) arrhythmia a arrhythmia
(Sec) (Sec)
Glimepride 41+27 ,1+1,1 1,8+1,9 7,1+5,5 155,8 £ 155,8 1,7 +0,99
Drug Control (n=6) (n=6) (n=6) (n=6) (n=6) (n=7)
(a)
Glimepride 62,6 +59,1 1,2+0,8 0,0+£0,0 63,8 +59,3 42+42 2,8+1
Drug *a *a
(b) (n=5) (n=5) (n=5) (n=5) (n=5) (n=7)
Pinacidil Drug 40+28 22+1,8 04+04 6,7+4,7 0,0+£0,0 1,1+0,6
Control (n=7) (n=7) (n=7) (n=7) (n=7) (n=7)
(c)
Pinacidil Drug 1,5+1,5 0,0+0,0 0,0+0,0 1,5+15 0,0+0,0 0,1+0,1
(d) *c *c *C
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation

n: Number of animals
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Table 8
The Death Rate and The Incidence of Arrhythmia at The End Of 20 Minutes of Ischemia in Rats.
Mean + Standart Error, *P<0,05, **P<0,01, **A: Difference from Glimeprid Control, *C: Difference

from Pinacidil Control

Groups N Death rate Arrhythmia, N/% BradycardiaN/
(N) /% %
VPC VT VF
Glimepride 5 0/0 4/67 1/17 2/33 3/50

Drug Control (a)

Glimepride Drug (b) 6 2/33**a 6 /100 4/ 67**a 2/ 33 3/50

Pinacidil 6 4/67 6 /100 4/67 3/86 2/ 33
Drug Control (c)

Pinacidil Drug (d) 8 2 /25%c 6/75 2 /25%c 1/13%*c 3/38

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation, N; Number

of animals

Discussion

In several previous studies, the antiarrhythmic or proarrhythmic effect of ATP-dependent potassium
channels in experimentally produced myocardial ischemia or reperfusion was observed in animals
(2,13,20). ATP-dependent channel opener, pinacidil (2,13, 21,22), and glimepride (8) were shown to be
effective to decrease ischemia or reperfusion-induced arrhythmia. In these studies, drugs were given to
animals intravenously or intraperitoneally before coronary ligation. Similarly to some of previous study
indicated above, pinacidil was found to be effective to decrease ventricular type of arrhythmia when it was
administered in the acute stage of ischemia and also at reperfusion period. However, glimepride was not
found to be effective in decreasing the arrhythmia observed during 20 minutes of ischemia, but oppositly
glimepride administered at the start of reperfusion nonsignificantly increased the arrhythmia. The
antiarrhythmic effect of pinacidil observed in this study may be due to its vasodilator effect or decreasing
heterogeneity in action potential duration between ischemic and nonischemic cells. Pinacidil induces NO
release and activates the Na/H+ exchanger (23). Vasodilator effect of pinacidil may increase blood flow via
the collateral to the ischemic myocardium and decrease ischemia-induced damage and arrhythmia.
Pinacidil was observed to increase coronary blood flow during ischemia and reperfusion even in very low
doses (24). Antiarrhythmic effect of pinacidil in the acute stage may also be caused by decreased calcium
overload in myocardial cell (25). Calcium overload increases in myocardial cells in prolonged action
potential and increase contraction and oxygen usage. This might be the cause of increased reperfusion
induced arrhythmia in glimepride treated group. Otherwise pinacidil decreases calcium overload and
contraction and myocardial oxygen usage and increases resistance against ischemic injury. Early after
depolarization (EAD) is one of the causes of arrhythmia occurred following ischemia or reperfusion.
Pinacidil was shown to decrease EAD with abnormal automaticity generated in the Purkinje cell (26).
Pinacidil decreases the action potential and duration of QT interval (27, 28) and increases the recovery of
action potentials in ischemic cells (29). The heterogeneity in action potentials occurring in ischemic and
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non-ischemic cells is a major cause of arrhythmia. Antiarrhythmic effect of ATP dependent potassium
channel opener even blocker may depend on their effect to decrease heterogeneity in action potentials.
Heterogeneity in action potentials duration was observed even between epicardial and endocardial
nonischemic myocardial cells and pinacidil decreased this heterogeneity (30). It was also observed that
pinacidil decreased the action potential duration in epicardial cells more than the endocardial cells (31).
The elevation of the ST segment that occurs just the following ischemia was not observed after pinacidil
administration (32). All of these effects of pinacidil mentioned above might be responsible for less
arrhythmia observed during ischemia or reperfusion in the present study.

Glimepiride is an antidiabetic drug used in the treatment of diabetes. It was shown that cardiovascular
disease and morbidity are lesser in patients using glimepride than the other sulphonylurea drugs (33). It
was also indicated that glimepride increases coronary sudden death and decreases the incidence of
ventricular arrhythmia (34). In the present study, glimepride was not effective to decrease or increase
arrhythmia during 20 minutes of ischemia, but similarly, it increased the death of animals. There are a few
studies investigating the pretreatment effect of glimepride on ischemia-reperfusion-induced arrhythmia
(9) and there was no study found on the acute effect of glimepride on ischemia or reperfusion-induced
arrhythmia. Glimepride is ineffective to block the preconditioning effect of ischemia even potentiating the
preconditioning effect of ischemia concerning other sulphonylurea drugs such as glibenclamide (35).
Glimepride blocks the sarcolemmal ATP dependent potassium channel but without effect on the
mitochondrial ATP dependent potassium channel and this effect of glimepiride was shown to block by
pinacidil (5). The blockage of the sarcolemmal ATP-dependent potassium channel is more effective to
decrease ventricular arrhythmia than the blockage of the mitochondrial ATP-dependent potassium channel
(36). It was found that glimepride increases NO production from an embryonic stem cell (6). It was also
shown that glimepride is less effective than glibenclamide to decrease coronary blood flow and contraction
(37). All of these mentioned above studies support there is a protective effect of glimepride against
ischemia. In our study, a nonsignificant protective effect of glimepride against arrhythmia was seen during
20 minutes ischemic period, but it did not have a significant effect on the score of arrhythmia. There was
also no significant effect of acute administration of glimepride on the arrhythmia when it was given at
reperfusion period. The reason for the ineffectiveness of glimepride on reperfusion-induced arrhythmia
might be due to the time and route of administration. In a previous study, glimepiride was given
intraperitoneally before coronary ligation, but in this study, it was administered intravenously (9). The
time, route, and dose of glimepride or pinacidil may be a factor in decreasing or increasing arrhythmia.
The action potentials in ischemic cells shorten and pinacidil may decrease heterogeneity in AP duration
between the ischemic and non-ischemic regions and decrease arrhythmia. But glimepiride given during
ischemia will not be effective on the normoxic myocardial cells, because ATP-dependent potassium
channels in normal myocardial cells are in a closed state. Glimepiride administered following coronary
ligation was possibly ineffective on the ischemic cells, because glimepride given just the following ligation
could not be reached the ischemic region. In reperfusion, the heterogeneity in AP of myocardial cells in the
reperfused region is higher and that’s why normally more severe ventricular arrhythmia is seen in this
period (38). Pinacidil increases blood flow to the normal and reperfused myocardial region and recovers
the ischemic myocardial cell earlier. Since pinacidil decreases heterogeneity in AP duration, the ventricular
arrhythmia and the score of arrhythmia decreased during the reperfusion period. Glimepride was expected
to decrease the ventricular arrhythmia and the score of arrhythmia in the reperfusion period, but it did not.
A possible explanation for that glimepiride increases heterogeneity in AP duration, especially during
reperfusion, and induces more ventricular tachycardia and ventricular premature contraction. Glimepride
used in a 1mg/kg dose may be higher and may increases heterogeneity in AP duration of myocardial cells
more in the reperfused region and that may be the cause of more ventricular arrhythmia observed in the
I/R group.

—

https://dergipark.org.tr/tr/pub/abantmedj
59



Omer BOZDOGAN ve Ark.

Conclusion

Pinacidil decreases arrhythmia when it was given in the acute stage of ischemia or reperfusion. Glimepiride
was nonsignificantly effective in decreasing ventricular arrhythmias when it was administered in the
ischemic period but not effective on the arrhythmia when it was administered reperfusion period. More
studies are needed specially to find the effective dose of glimepride on ischemia or reperfusion-induced
arrhythmia.

Study Limitation: The number of animals used in this study was limited to 10 animals for each group. Dose-
dependent effect of pinacidil and glimepiride on the ischemia-reperfusion arrhythmias could not be
studied.
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