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Sumatriptan protects against myocardial ischaemia-reperfusion
injury by inhibition of inflammation in rat model
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Abstract

Ischemic heart disease is a leading cause of death on a global scale, placing major socio-economic burdens on health systems
worldwide. Myocardial ischaemia and reperfusion (I/R)-induced tissue injury is associated with alteration in activity of
inflammatory system and nitric oxide pathway. Sumatriptan, which is mainly used to relieve migraine headache, has recently
been shown to exert anti-inflammatory properties. In this study, we aimed to assess the possible cardioprotective effect of
sumatriptan in a rat model of I/R injury. Male Wistar rats were subjected to 30-min ligation of left anterior descending
coronary artery and 120-min reperfusion. Animals were randomly divided into five groups: (1) Sham (2) I/R (3) I/R treated
with sumatriptan (0.3 mg/kg i.p.) 20 min after induction of I/R rats, (4) GR127935 (a selective antagonist of 5-HT1B/D
serotonin receptors; 0.3 mg/kg) 20 min after induction of I/R, and (5) GR127935 (0.3 mg/kg) 15 min before administration of
sumatriptan. Post-infarct treatment with sumatriptan increased left ventricular function, which was damaged in I/R animal’s
heart. Sumatriptan (0.3 mg/kg) decreased lipid peroxidation, CK-MB and lactate dehydrogenase levels; tumor necrosis fac-
tor concentration; and Nf-kB’ protein production. Treatment with sumatriptan significantly increased the endothelial nitric
oxide synthase (eNOS) expression consequences nitric oxide metabolites’ level in I/R rats. Also, injection of sumatriptan
remarkably decreased myocardial tissue injury assessed by histopathological study. These findings suggest that sumatriptan
may attenuate I/R injury via modulating the inflammatory responses and endothelial NOS activity. But therapeutic index of
sumatriptan is narrow according to the result of this study.
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Introduction

Cardiac ischaemia is common in critically ill patients and
accounts for a major increase in mortality and morbidity
(Nazari et al. 1999). ischaemia-induced cardiac dysfunction
is usually followed by oxygen supply deficiency and for-
mation and rapture of atherosclerosis plaque, and leads to

Mohammad Sheibani and Hedyeh Faghir-Ghanesefat are
considered as the first author of the manuscript.

< Ahmad Reza Dehpour
dehpoura@sina.tums.ac.ir; dehpour @yahoo.com

Department of Pharmacology, School of Medicine, Tehran
University of Medical Sciences, P.O. Box 13145-784,
Tehran, Iran

Experimental Medicine Research Center, Tehran University
of Medical Sciences, Tehran, Iran

Department of Toxicology and Pharmacology, Faculty
of Pharmacy, Tehran University of Medical Sciences, Tehran,
Iran

Department of Physiology, School of Medicine, Physiology
Research Center, Iran University of Medical Sciences,
Tehran, Iran

serious complication such as, irreversible myocardial injury
(Ambrose and Singh 2015; Grgnholdt et al. 1998). A con-
siderable number of studies have applied a pharmacological
approach to limit the consequences of ischaemia-induced
tissue injury (Zhao et al. 2003). Due to the development
of highly successful interventions to recover blood flow by
primary percutaneous coronary intervention (PCI) to the
ischemic heart tissue, the prognosis of cardiac ischaemia
disease has been improved significantly (Rawlins et al.
2014). Paradoxically, while coronary reperfusion enhances
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the prognosis of patients, it also augments reperfusion injury
and myocardial necrosis in the ischemic area (Buja 2005;
Turer and Hill 2010). Focusing on animal studies, several
approaches have been developed to alleviate reperfusion
injury and improve clinical outcomes (Rawlins et al. 2014;
Ibafez et al. 2015). A substantial body of evidence sug-
gests that local and systemic inflammatory mediators are
involved in myocardial ischaemia—-reperfusion which aug-
ment tissue injury and disrupt left ventricular recovery
(Oyama et al. 2004). A variety of inflammatory mediators
including reactive oxygen species (ROS), cytokine cascade,
and neutrophils are considered to be responsible in myocar-
dial tissue injury (Frangogiannis et al. 2002). In this regard,
several anti-inflammatory strategies have been implemented
in animal models of ischaemia—reperfusion to inhibit the
inflammatory response (Yeh et al. 2002). Serotonin (5-HT)
is a biogenic amine produced predominantly by intestinal
enterochromaffin cells, and stored in platelets; it has a broad
spectrum of physiological functions, usually through interac-
tion with specific G protein-coupled receptors. In the heart,
serotonin has been involved in regulation of normal cardiac
development and homeostasis regulation (Mohammad-zadeh
et al. 2008; Vanhoutte 1987). Serotonin effects appear to
be mediated through different receptor subtypes as judged
by the actions of selective ligands (Barnes and Neumaier
2011). Sumatriptan is a SHT1B/1D agonist, developed for
specific pain-relieving actions in migraine. Both 5-HT1B
and 5-HT'1D receptors serve as pre-synaptic auto-receptors;
so, this anti-migraine drug is thought to block the release
of neurotransmitters from the sensory nerve terminals and
consequently constrict the smooth muscle of blood vessels
(Rutz et al. 2006; Roberts et al. 2001; Araldi et al. 2016).
Focusing on animal studies, some previous studies have
demonstrated that sumatriptan exerts anti-inflammatory
effects in visceral pain, vincristine-induced peripheral neu-
ropathy (Brahadeesh and Suresha 2016), Carrageenan rat
paw oedema, Turpentine-induced arthritis and Cotton pellet-
induced granuloma model (Khalilzadeh et al. 2018), most
likely through peripheral SHT1B/D receptors (Humphrey
and Goadsby 1994; Vera-Portocarrero et al. 2008). However,
possible mechanisms involved in anti-inflammatory effects
of Sumatriptan have been poorly studied. GR127935 is a
selective SHT1B/1D receptor antagonist and this compound
was used to test the role of SHT1B/1D receptors in protec-
tive effects of sumatriptan in this study (Skingle et al. 1995;
Haddadi et al. 2018). The aim of this study is to examine the
anti-inflammatory effects of sumatriptan via stimulation of
SHT1B/1D receptors in an experimental model of ischae-
mia—-reperfusion injury.
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Methods
Chemicals

The following drugs were used: Sumatriptan (Sigma, St.
Louis, MO, USA), GR 127,935 (Sigma, St. Louis, MO,
USA), triphenyltetrazolium chloride (TTC) (Sigma, St.
Louis, MO, USA).

Animals In the present study, all procedures performed
in studies involving animals were in accordance with the
ethical standards of the institution or practice at which the
studies were conducted (the Institutional Animal Care and
Use Committee (IACUC) at Tehran University of Medi-
cal Sciences (Tehran, Iran)). All details of this proposal
are approved by the national institute of medical research
development (NIMAD), based in Iran on 2017/04/17 and
approval number is 958842. Male Wistar rats (weighing
250-300 g at the beginning of surgery) were housed under
standardized laboratory conditions (12-h light/dark cycle,
temperature 22 +2 °C and humidity of 55 +2%) with
access to tap water and food.

Rat model of myocardial ischaemia and reperfusion

After the induction of anesthesia with sodium thiopental
(60 mg/kg i.p), the rats were posed in the supine posi-
tion and body temperature maintained at 37 °C. Then,
animals were intubated and ventilated by room air by a
rodent ventilator (tidal volume 2-3 ml, respiratory rate
65-70/min, Harvard rodent ventilator model 683, Hol-
liston, MA, USA). Ensuing a tracheotomy, the heart was
exposed, and pericardium was incised. The left anterior
descending coronary artery (LAD) was ligated via plac-
ing a 0—6 suture close to its origin to achieve myocardial
infarction (MI). Both ends of the silk suture were then
passed through coronary ligator. Segment of ST elevation
in ECG and discolouration of myocardium were used as
predominant indices to confirm ischaemia. After 30 min
of ischaemia, the occluder was removed and animals were
subjected to 120 min of reperfusion.

The sham-operated animals underwent the same proce-
dure of thoracotomy, without the ligation of the coronary
artery. Five experimental groups were used in this study;
each group consisted of eight rats.

Group I control sham-operated group: treated with nor-
mal saline for the duration of the study.

Group II ischaemia /reperfusion (I/R) group.

Group Il I/R + sumatriptan-treated group: sumatriptan
(0.3 mg/kg i.p) was administered 20 min after induction
of ML
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Group IV I/R + GR127935 group: GR127935 (0.3 mg/
kg i.p) was administered 20 min after induction of MI.

Group V I/R+ GR127935 + sumatriptan group:
GR127935 (0.3 mg/kg, i.p) was administered 15 min prior
to administration of sumatriptan (0.3 mg/kg, i.p; adminis-
tered 20 min after induction of MI).

In a pilot study, we used three different doses of
sumatriptan (0.1, 0.3, and 3 mg/kg) to determine the most
effective doses based on our haemodynamic studies. In this
assessment, sumatriptan (0.3 mg/kg) was chosen for the fol-
lowing experiments. No significant effect was detected with
0.1 mg/kg. Non-protective and even destructive effects were
noticeable with high dose (3 mg/kg). The most effective and
reliable dose was 0.3 mg/kg which showed the highest pro-
tective effects.

Haemodynamic studies

We evaluated haemodynamic parameters 120 min after rep-
erfusion. A PE5O0 catheter, coupled with the PowerLab data
acquisition system via pressure transducer (AD Instrument
Pty Ltd, Mountain View, CA, USA), was applied to can-
nulate the right common carotid artery. Left ventricular end
diastolic pressure (LVEDP), left ventricular systolic pressure
(LVSP), and mean arterial pressure (MAP) were recorded
and monitored by PowerLab data acquisition system (AD
Instrument) via lead II ECG.

Blood sampling

Blood samples were collected from the tail vein for measure-
ment of biochemical parameters (CK-MB, LDH, MDA and
nitric oxide metabolites). The samples were centrifuged at
5000 rpm, 4 °C, for 15 min; after that, the separated serum
was stored at — 70 °C until biochemical analysis.

Measurement of LDH and CK-MB

Serum levels of LDH and CK-MB were determined with
a commercial kit (Pars Azmoon; Tehran, Iran) based on
a colorimetric method according to the manufacturer’s
instructions.

Measurement of MDA (malondialdehyde)

Formation of thiobarbituric acid-reactive substances
(TBARS) as the index of MDA was measured in heart
homogenates (20% w/v), using the Buege and Aust method
(Grgnholdt et al. 1998). The hearts were separated and
homogenized with 10-ml normal saline solution in a manual
Teflon homogenizer. The MDA density was expressed as
mol/mg protein using the extinction coefficient at 535 nm.

Western blot analysis to determine eNOS and Nf-kB

Specimens were electrophoresed on 10% sodium dodecyl
sulfate—polyacrylamide gel electrophoresis (SDS-PAGE),
electroblotted to polyvinylidene difluoride (PVDF) mem-
branes, blocked with 3% bovine serum albumin (BSA) for
90 min at room temperature, then incubated with primary
antibodies overnight at 4 °C with primary antibodies against
Nf-kB (rabbit monoclonal 1:3000; Cell Signalling Technol-
ogy, Danvers, MA, USA) and eNOS (mouse monoclonal
1:1000; Cell Signalling Technology, Danvers, MA, USA),
followed by horse radish peroxidase (HRP)-conjugated sec-
ondary antibodies (1:5000) for 1 h at room temperature and
visualized with the enhanced chemiluminescence system.
B-Actin was applied as a control probe to confirm that equal
amount of protein was loaded in each lane. At the next step,
immunoblots were analyzed for densitometry using ImageJ
software (NIH) (Zhao et al. 2003).

Measurement of TNFa

For the measurement of tissue TNFa, an ELISA kit
(ab46070; Abcam) was used following the manufacturer’s
recommendation. Specimens were homogenized in ice-cold
phosphate-buffered saline (PBS), and then centrifuged at
14,200g for 30 min. During the first incubation, all sam-
ples or standards, and a biotinylated anti-TNF-a monoclo-
nal antibody were incubated simultaneously. After wash-
ing, the enzyme streptavidin—peroxidase that binds to the
aforementioned biotinylated antibody was added to each
well. To induce a colored reaction product, a TMB (3, 3', 5,
5'-Tetramethylbenzidine) substrate solution was added. A
linear standard curve was used for determination of TNF-a
concentration.

Measurement of nitric oxide (NO) metabolites

Serum NO metabolite, nitrite (NO, ™), was measured as an
index of NO production, based on the Griess reaction (Azizi
et al. 2013). Briefly, samples were separated and mixed
with 10-pL vanadium (80 mg/10 ml HC1 1 M) and 50 pL
of sulfanilamide solution (dissolved in 5% HCI). 50 pL of
N-1-napthylethylenediamine dihydrochloride solution (0.1%
in water) was added to each sample, after 5-min incubation
at room temperature. After 30-min incubation under reduced
light at room temperature, samples were measured at 540-
nm wavelength in a spectrophotometer. Nitrite level was
calculated against a nitrite standard (0.1 M NaNO, in water).
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Fig.1 Haemodynamic parameters. a: left ventricular systolic »

blood pressure (LVSP; mmHg); b: left ventricular end diastolic
blood pressure (LVEDP; mmHg); c: mean arterial pressure (MAP;
mmHg); ischaemia/reperfusion (I/R) injury; data are presented as
means + SEM. *p <0.05, *¥p <0.01, ***p <0.001 compared to sham
group; °p<0.05, ¥p<0.01, ¥¥p<0.001 compared to /R group;
#p <0.05, ##p <0.001 compared to sumatriptan (0.3 mg/kg)

Histological examination

The hearts samples were fixed in buffered formaldehyde
solution (10%) and embedded in paraffin. Tissue sec-
tions (5-pM thickness) on slides were stained with hema-
toxylin and eosin (H&E). The tissue sections were analyzed
by light microscopy and photographed with a digital camera.

Statistical analysis

The results are presented as mean + SEM. Statistical differ-
ences between groups were analyzed via one-way ANOVA
followed by the Newman—Keuls multiple comparison tests,
using GraphPad Prism 5 (GraphPad Software Inc., CA,
USA). The results were considered significant at p <0.05,
and each experiment was repeated three times.

Results
Haemodynamic studies

Haemodynamic data, obtained after reperfusion, are sum-
marized in Fig. la—c. There were no significant differences
among groups at baseline before treatment. LVSP, and MAP
vividly diminished in I/R injury group in comparison with
the sham-operated rats, while LVEDP was increased in I/R
group. Although sumatriptan did not exert robust effects to
normalize LVEDP, LVSP, and MAP in sumatriptan-treated
group comparing to sham-operated animals, it prevented the
decline in (LVSP and MAP) and enhancement in (LVEDP)
at some level (p <0.001) compared to the I/R group.

GR-127935 had no significant effects on haemodynamic
factors in comparison with I/R injury group. However, co-
administration of GR-127935 with sumatriptan slightly
reversed the protective effects of sumatriptan comparing to
sumatriptan-treated animals.

Effect of sumatriptan on LDH and CK-MB level

As demonstrated in Fig. 2, induction of I/R substantially
increased the plasma levels of CK-MB and LDH in rats.
Compared to I/R group, treatment with sumatriptan pre-
vented elevation of LDH activity in plasma after induc-
tion of I/R injury (p < 0.001). Also, administration of
sumatriptan significantly attenuated the increase in CK-MB
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Fig.2 Serum levels of CK-MB (a) and LDH (b); ischaemia/reper-
fusion (I/R) injury; data are presented as means+SEM. *p <0.05,
#%p <0.01, **¥p<0.001 compared to sham group; *p<0.05,
85 <0.01, ¥%p < 0.001 compared to I/R group; *#p <0.001 compared
to sumatriptan (0.3 mg/kg)

levels in comparison with I/R group (P < 0.001). Similar to
haemodynamic results, GR-127935 diminished the effects
of sumatriptan on LDH and CK-MB levels.

Effect of sumatriptan on lipid per oxidation level

MDA plasma level, indicating the extent of lipid per
oxidation, was consequently increased after I/R injury.

Lipid Peroxidation

69 o kK $
dokk
T HiH
E 4 $$$
° wok
£
=
<
[a]
= 21
0-
P &® <«
o? &?
> .Q\”’o
& &
&S ~
x
K
«Q
3
OQ.

Fig.3 Level of MDA as the primary index of lipid peroxida-
tion; ischaemia/reperfusion (I/R) injury; data are presented as
means +SEM. p <0.05, **p<0.01, **¥p <0.001 compared to sham
group; $p<0.05, $$p<0.01, $$$p<0.001 compared to I/R group;
###1 <0.001 compared to sumatriptan (0.3 mg/kg)

However, MDA level significantly declined after treat-
ment with sumatriptan compared to I/R injury group.
On the other hand, anti-lipid per oxidation effects of
sumatriptan was faded away when co-administered with
GR-127935 (Fig. 3).

Effect of sumatriptan on the protein expression
of Nf-xB

In this study, we investigate the inflammatory pathway
mediated by Nf-kB via screening the protein expression.
Figure 4a, b shows that administration of sumatriptan sig-
nificantly decreased Nf-xB expression in rats in comparison
with I/R injury group. These results suggest that sumatriptan
prevents inflammatory-induced injuries by regulating
the expression of Nf-kB. Reversely, co-administration of
GR-127935 with sumatriptan impeded the anti-inflammatory
effects of sumatriptan.

Effect of sumatriptan on the protein expression
of eNOS

As shown in Fig. 4c, the level of eNOS protein increased
significantly in sumatriptan-treated group compared to I/R
injury rats, whereas co-administration of GR-127935 clearly
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Fig.4 Western blotting results for protein expression (a) of Nf-xB
(b) and eNOS (c); ischaemia/reperfusion (I/R) injury; data are pre-
sented as means + SEM. p <0.05, “p <0.01, *“p <0.001 compared to
sham group; ®p <0.05, %*p <0.01, **p <0.001 compared to I/R group;
#p <0.03, ##p <0.001 compared to sumatriptan (0.3 mg/kg)

blocked this effect of sumatriptan. These data support the
hypothesis that sumatriptan may exert cardio-protective roles
via increasing NO level subsequent to eNOS expression.
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Fig.5 Level of TNF-o; I/R injury, ischaemia/reperfusion (I/R)
injury; data are presented as means+SEM. p<0.05, **p<0.01,
##%p <0001 compared to sham group; °p<0.05, **p<0.01,
$5%)<0.001 compared to I/R group; **p<0.001 compared to
sumatriptan (0.3 mg/kg)

Effect of sumatriptan on TNF-a level

A significant increase in level of TNF-a was observed after
induction of I/R injury compared to the sham-operated
animals. Administration of sumatriptan led to a signifi-
cant decrease in the amount of TNF-a, as compared to
I/R injury group. As predicted, GR-127935 prevented the
effect of sumatriptan on TNF-a level (Fig. 5).

Effect of sumatriptan on NO metabolites level

As shown in Fig. 6, post-infarct treatment with sumatriptan
substantially increased serum level of NO metabolites in com-
parison with I/R injury group. These data are in line with the
theory that sumatriptan can attenuate the debilitating effects
of I/R injury through increasing NO formation.

Effect of sumatriptan on myocardial remodeling

When compared to sham-operated group, histological
examinations of hearts obtained from control rats sub-
jected to I/R injury demonstrated a significant degree of
tissue injury, including eosinophilic and leucocyte infil-
tration, increased spaces between cells, marked intracel-
lular oedema, changes in cardiomyocytes structure and
shape, and tissue disarrangement. Heart sections obtained
from rats treated with sumatriptan demonstrated a signifi-
cant reduction in the severity of these histologic features
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Fig.6 Level of nitrite as a nitric oxide (NO) metabolite in heart tis-
sue of rat; ischaemia/reperfusion (I/R) injury; data are presented as
means +SEM. p <0.05, **p<0.01, **¥p <0.001 compared to sham
group; $p<0.05, $$p<0.01, $$$p<0.001 compared to I/R group;
#p <0.05 compared to sumatriptan (0.3 mg/kg)

of myocardial injury, when compared with animals from
control group subjected to I/R only. As hypothesized previ-
ously, GR-127935 hindered sumatriptan effects on histo-
logic indexes (Fig. 7).

Discussion

The present study revealed that sumatriptan significantly
restricts the progression of myocardial injuries via improv-
ing haemodynamic parameters and changing the level of
biochemical metabolites in cardiac tissue. Pathological
study showed protective effects after induction of cardiac
I/R injury. Animals with I/R injury showed LVEDP, LVSP,
and MAP alteration, but sumatriptan injection resulted in a
significant improvement in these parameters. Biochemical
parameters including CK-MB and lactate dehydrogenase
levels were diminished after sumatriptan treatment in I/R
rats, whereas nitric oxide quantity showed an increase after
treatment. Sumatriptan reduces TNF-a level and Nf-xB
expression as inflammatory responses, as well as MDA level
as oxidative stress function. In addition, the expression of
eNOS increased after sumatriptan treatment in cardiac tissue
of I/R rats. Moreover, sumatriptan improves histopathologi-
cal marker including hemorrhage, neutrophil infiltration, and
intracellular oedema of I/R injury. Overall, the present study

showed beneficial effects for sumatriptan in a rat model of
I/R.

Oxidative stress pathways have long been acknowledged
to play pivotal roles in I/R injury by causing debilitating
interactions with proteins, membrane lipids, and nucleic
acids (Kaminski et al. 2002). The principal index of lipid
per oxidation, MDA, is commonly employed to investigate
oxidative stress-induced cellular injury. Previous literature
supports the profitable effects of antioxidants, since these
components exert cardioprotective effects against I/R dam-
ages. Ikeda et al. (2002) has demonstrated the free radical
scavenging property of sumatriptan against superoxide,
hydroxyl, and NO radicals. In this study, sumatriptan low-
ered the level of MDA, suggesting that antioxidant proper-
ties of sumatriptan may play a robust role in attenuation of
I/R-induced myocardial injury, which is in accordance with
prior investigations. In addition, sumatriptan reduced the
amount of CK-MB and LDH as an index for identifying cell
injury in the current study. CK-MB and LDH are principal
metabolic myocardial enzymes which are leaked out of cells
consequent to ischaemia cell destruction and necrosis (Vera-
Portocarrero et al. 2008; Dhalla et al. 1999; yang et al. 2009;
Yin et al. 2013). In fact, our results support the perception
that sumatriptan inserts cardioprotective effects against I/R-
induced injuries via lowering the level of MDA, CK-MB,
and LDH in injured myocardium.

The protective roles of NO in I/R-induced injuries,
including the attenuation of myocardial remodeling and
regulation of heart rate (Azizi et al. 2013) are demonstrated.
An increased level of ROS resulting from ischaemia—reper-
fusion can exhaust bioactivity of NO, particularly through
inactivation of NO via ROS superoxide and inhibiting eNOS
function (Forstermann 2010). Endothelial NOS is the main
isoform of NOS in endothelial cells which represents anti-
inflammatory properties, as well as the mediating roles in
regulation of vascular tone and structure (Dobutovié et al.
2011). Beneficial contributions of medications that can
improve the release of NO, including statins, calcium antag-
onists, and dexamethasone have been extensively explored
and demonstrated in a considerable number of previous stud-
ies (Siegfried et al. 1992). Gao et al. have reported that NO
substantially facilitates insulin-induced anti-apoptotic effects
in myocardial ischaemia—reperfusion (Schulz et al. 2004).
In the present study, sumatriptan significantly increased
NO levels in the heart tissue of subjects. Moreover, accord-
ing to the results of western blotting, administration of
sumatriptan led to a substantial increase in eNOS protein
expression in cardiac tissue. Several studies have delved
into the interactions between sumatriptan and NO, particu-
larly in migraine pathology, and revealed the stimulatory
effects of sumatriptan in production of NO (De Felice et al.
2010). Therefore, we can propose that sumatriptan applies
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Fig.7 Histologic assessment:
a heart section taken from

a sham-operated rat (a); a
heart tissue of rat subjected to
myocardial ischaemia/reperfu-
sion (I/R) (b); a heart section
taken from a rat subjected to
myocardial I/R administered
sumatriptan (c); a heart section
taken from a rat subjected to
myocardial I/R administered
GR-127935 (d); and I/R co-
administered GR-127935 with
sumatriptan (e). Hematoxylin
and eosin, original magnifica-
tion X 150

significant cardioprotective effects via promoting NO forma-
tion in I/R-induced myocardial injuries.

Reactive oxygen species and cytokines aggravate I/R-
induced injuries urging scientists to focus on anti-inflam-
matory based therapeutic approaches (Yeh et al. 2002;
Murphy and Steenbergen 2008). In addition, NF-KB acti-
vation increases the expression of pro-inflammatory genes
during I/R-induced inflammation (Frangogiannis et al.
2002). Our study confirmed that ischaemia—reperfusion
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led to NF-KB activation and increased the plasma level of
TNFa resulting in ischemic damages in I/R in vivo model.
Focusing on the role of inflammation in the pathophysi-
ology of ischaemia-reperfusion injury, several scientists
have employed anti-inflammatory agents to restrict cardiac
injury (Yeh et al. 2002). Sumatriptan has long been recog-
nized to exert anti-inflammatory properties in neuropathic
pain (Vera-Portocarrero et al. 2008; Khalilzadeh et al.
2018). Nikai et al. investigated the sumatriptan effects in
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somatic and visceral pain and showed that sumatriptan
could suppress pain via inhibiting both peripheral and sys-
temic inflammations (Nikai et al. 2008). The anti-inflam-
matory effects of sumatriptan appear to be facilitated
indirectly through stimulation of SHT 1B/1D auto-recep-
tors, since these effects were blocked by the mixed SHT
1B/1D receptor antagonist, GR-127935. GR-127935 is
considered as a precious tool to block the receptor-related
effects of sumatriptan. Thus, we suggest that treatment
with sumatriptan may exhibit an anti-inflammatory effect
through stimulating SHT 1B/1D auto-receptors, and inhibit
the activation of NF-KB and production of and TNF-a.

To summarize, these findings demonstrate that
sumatriptan (0.3 mg/kg) treatment could attenuate I/R-
induced cardiac injury via lipid per oxidation inhibi-
tion, NO formation increase, and inflammatory pathways
modulating. Since other experimental doses (0.1, 1.0, and
3.0 mg/kg) were not protective, the present study high-
lights the notion that sumatriptan is a compound with nar-
row therapeutic index in this model and may require dose
monitoring to achieve the protective effect.
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