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Abstract

Ischemia/reperfusion injury describes the experimentally and clinically prevalent
finding that tissue ischemia with inadequate oxygen followed by successful
reperfusion initiates a wide and complex array of inflammatory responses that may
aggravate local injury as well as induce impairment of remote organ function by
mechanisms that involves oxidative stress, inflammation, and apoptosis.  In this study,
we investigated the cardio protective effects of Valsartan in regional ischemia/ reperfusion injury.
adult male Albino rats were randomized into 4 equal groups. Group (1) sham group: rats underwent the
same anesthetic and surgical procedure as the control group except ligation of LAD coronary artery ,
Group( 2) control group: rats subjected to regional ischemia for 25 min by ligation of LAD coronary
artery and reperfusion for 2 hours ,Group( 3) control vehicle group: rats received (normal saline)
vehicle of valsartan via I.P injection and subjected to regional ischemia for 25 min and reperfusion
for 2 hours , Group( 4) valsartan treated group : rats pretreated with valsartan 10mg/kg I.P 30 minutes
before ligation of LAD coronary artery then subjected to the surgical procedure with ligation of LAD
for 30 minutes followed by 120 minutes reperfusion. At the end of reperfusion, Heart was divided
into two parts, the apex for histopathology and the remaining part used for
determination of tissue TNF-a,and IL-6 It has been found that Valsartan treated group
showed significant reduction (P< 0.05) in TNFo with respect to the control groups.Histopathology
study revealed that the treatment with Valsartan significantly (P< 0.05) improved cardiac injury as
compared with control groups, we concluded that Valsartan reduces inflammatory reaction associated
with ischemia/reperfusion injury induced by LAD ligation in addition to its reduction for cardiac injury
induced by ischemia reperfusion.
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Introduction

Although restoration of blood flow to endothelium. Adaptive cellular
an ischemic organ is essential to responses activate the innate immune
prevent irreversible cellular injury, system with its Toll-like receptors
reperfusion may enhance tissue injury (TLRs )and the complement system as
in excess of that produced by ischemia well as the adaptive immune system.
alone . Ischemia contributes to the Valsartan is a potent, nonpeptide
pathophysiology of many conditions tetrazole derivative and selectively
including  myocardial  infarction, inhibits Angiotensin Il Receptor type
peripheral  vascular insufficiency, 1@, The selective AT1 receptor
stroke and hypovolemic shock. The blocker(ARB) exerts a variety of
major mechanisms of Ischemial pleiotropic effects, including anti-
reperfusion injury are oxidative stress oxidative, anti-apoptotic, and anti-
(mainly  oxygen-free radicals) inflammatory effects® .Navalkar et
,apoptosis, neutrophil-endothelium al., (2001) found that cardioprotective
interactions, and hypercontracture(i.e., effects of valsartan (ARBS) related to
myocyte Ca2+Qver loading) mechanisms beyond blood pressure
.endothelial  cell activation  with lowering, anti-inflammation, anti-
microvascular dysfunction,and altered atherosclerosis, target organ
myocardial metabolism.  Ischemial protection®.
reperfusion injury prompts a release of Valsartan inhibited TLR4 and NF-kB
cytokines and other proinflammatory expressions concomitant with an
mediators  that activate both the improvement in myocardial injury,
neutrophils and the coronary vascular such as smaller infarct size, fewer
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release of myocardial enzymes, and
proinflammation mediators.VVaragic et
al.,(2008) suggested that valsartan
plays essential role in the protective
effects on myocardial I/R injury and
the possible protection mechanism is
due to its anti-inflammation function
via TLR4/NF-kB signaling pathway®.
Materials And Methods

A total of 28 adult male albino rats
weighting (200-250 g) were purchased
from  Animal Resource Center,
National Center for Drug Control and
Research. They were housed in the
animal house of Kufa university/
College of Medicine in a temperature-
controlled (25°+1C) room (humidity
was kept at 60-65%) with alternating
12-h light/12-h dark cycles and were
allowed free access to water and chow
diet until the start of experiments.
Study Design

After the two week of acclimatization
28 rats were randomized into 4 groups,
Trats in each group as follow:

In Group I:(Sham ) rats underwent to
the same anesthetic and surgical
procedure but without ligation of Left
Anterior Descending (LAD).

In Group Il:control group ; rats
underwent Myocardial ischemia for 30
minutes by ligation of (LAD) &
reperfusion fore 2 hr.

In Group:lll : (vehicle group):rats
pretreated with normal saline(vehicle
for Valsartan ) was given
intraperitoneal injection at 30 minutes
before ligation of LAD & reperfusion
fore 2 hr

In Group:1V (Valsartan pretreated I/R
group) rats pretreated via Valsartan
10mg/Kg/  dissolved in  saline
solution® intraperitoneal injection at
30 minutes before ligation of LAD &
reperfusion fore 2 hr. bosentan
prepared immediately before injection.
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Surgical ligation of the LAD

All rats were anesthetized by
intraperitoneal (IP) injection of 100
ma/kg ketamine and 5 mg/kg xylazine
()" After intubation of the trachea by a
20 fg cannula and the endotracheal
tube was connected tightly to the
ventilation machine. The ventilation
rate was fixed from 120-135
breath/minute with tidal volume 20
ml/kg body weight, with 100%
oxygen. The intercostal muscle layer
was gradually cut with micro fine
scissors After that the pericardium was
opened the left ventricle was visible ,
the LAD was ligated with an 8-0
Prolene suture. The chest wall was
closed and at the end of reperfusion
time, the animal was re-anesthetized by
(IP) mixture of 100 mg/kg ketamine
and 5 mg/kg xylazine and the chest
was re-opened then the right ventricle
was punctured with a syringe needle so
that about 3 ml of blood was aspirated
for later blood analysis. After that, the
heart was isolated and divided into 2
pieces , the apical part used for
histological examination and the basal
was used for measuring the tissue
parameters .

Samples Collection

At the end of reperfusion, blood was
collected from the ventricles at the
apical side. Hearts were cut from their
main arteries (aorta and pulmonary
artery), rinsed with normal saline to
remove any blood, and stored in deep
freeze (-20°C to -80°C).

The ventricles were cut from the
atrioventricular junction and divided
into two parts, lower (apical) and upper
parts. The apical parts of the heart was
further divided into two parts, one part
used for apoptosis study while the
other part was fixed in 10% formalin
and processed by routine histological
methods and embedded in paraffin
blocks ®- For subsequent histological
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examination, Sum-thick horizontal
sections were cut and stained with
haematoxylin-eosin (H&E).

Samples Preparation

Preparation of Sample for TNF-a
and IL-6

The upper parts of the ventricles were
washed with cold normal saline to
remove any blood, stored in deep
freeze (-20°C), and then homogenized
with high intensity liquid processor in
1:10 (w/v) phosphate buffered saline
that contain 1% triton X-100 and
protease inhibitor cocktail (15). The
homogenate was centrifuged with
2,500 g at 4°Cfor 20 min. The
supernatant was collected and used in
TNF-o determination.

Statistical Analysis

Statistical analyses were performed
using SPSS 20.0 for windows 7 (IBM,
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USA). Data were expressed as mean
+SEM unless otherwise stated. One
way Analysis of Variance (ANOVA)
was used for multiple comparisons
among all groups. In all test; P<0.05
was considered statistically significant.
Results

Valsartan  reduced

inflammatory response
The levels of myocardial cytokines
(TNF-a and I1-6) were found to be
significantly elevated (P<0.05) in
control group (1) and control vehicle
(1) compared with sham group (1). At
the same time, cardiac cytokine(TNF-a
and 11-6) were significantly decreased
(P<0.05) in Valsartan treated group
(IV) with respect to both control and
control vehicle groups, (Figure 1) and
(Figure 2).

myocardial
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Figure (2): mean of myocardial IL-6 level (pg/mg) .* vs. sham
U
group, vs. control vehicle group .
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Histopathological Findings

A cross- section of heart tissue
obtained from the sham group showed
normal cardiac structure (score 0); no
interstitial edema, no  diffuse
myocardial cell swelling and necrosis,
no  neutrophils infiltration, no
hemorrhage, no capillary compression
and no evidence of apoptosis. There
was statistically significant difference
between control group and sham group
(P<0.05) and the total severity scores
of control group showed that 28.6% of

difference between control group (I1)
and control vehicle (111) and the total
severity scores of control vehicle group
(11) showed injury showed that 14.3%
of the group had moderate cardiac
injury, 57.1% had severe cardiac
injury and 28.5% had a high severe
cardiac injury. Treatment of Rat with
Valsartan improved cardiac injury
significantly (P<0.05) as compared
with control vehicle (I11) group and the
total severity scores of this group
showed that 14.3% of the group had

the group had severe cardiac no damage(score0) and 57.1% had
injury(score3), 28.6% had moderate mild cardiac injury (score 1) and
cardiac injury(score 2) and 42.8% had 285%  had  moderate  cardiac
a highly severe cardiac injury(score 4). injury(score 2) , As shown in figure
There was statistically insignificant (3).
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Figure 3. Component bar chart the relative frequency of different histopathology
grading of abnormal heart changes among the four experimental groups.
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Figure (5): section for the cardiac tissue from the active control group
showing sever hemorrhage ,interstitial edema and neutrophil
infiltration.The section stained with Haematoxylin and Eosin (X 40)

Figure (4) section from the cardiac tissue from the sham group clarifying the
normal architecture . This section was stained with H&E (X 40).
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Figure(8): section for the cardiac tissue from the Valsartan treated group.
The section show mild cardiac injury. the section stained with
Haematoxylin and Eosin (X 40)

Figure (7): section of cardiac tissue for the control vehicle group showed
hemorrhage,heavy neutrophil infiltration , odema and necrosis.The section stained with
Haematoxylin and Eosin (X 40)
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Discussion

As show in the results, pretreatment
with Valsartan (group V) significantly
(P<0.05) reduced the inflammatory
cytokine (TNF-o ,IL-6)levels when
compared to the control group (I1) and
control vehicle group (111).
Valsartan is ARB, angiotensin Il type 1
receptor involved in TNF-a
Production. In the rat, early, short-term
AT 1 receptor blockade limited post-
infarct cardiac TNF-a production and
diminished  myocardial alterations
observed after myocardial infarction
Also, Valsartan inhibited TLR4 and
NF-kB expressions concomitant with
an improvement in myocardial injury,
such as smaller infarct size, fewer
release of myocardial enzymes, and
proinflammation  mediators.  These
findings suggest that valsartan plays a
pivotal role in the protective effects on
myocardial | /R injury. This protection
mechanism is possibly due to its anti-
inflammation function via TLR4/NF-
kB signaling pathway .

Wu et al.( 2001) found that Valsartan
attenuated the expression of MCP-1,
TNF-alpha, I1L-6, IL-lbeta, and
infiltration ~ of  leukocytes  and
macrophages in the injured arteries'”.
The present study is in agreement
with Wu et al.( 2013) Valsartan
inhibited of NF-kB translocation to
nucleus and decreased plasma TNF-a
levels™® .

Li etal.,(1999) observed that the effect
of Ang Il were significantly attenuated
by a specific AT1R blocker, indicating
and that it is the AT1R activation
mediates the pro- apoptotic effects of

Ang N

Wu et al. (2013) demonsterated that
The ratio of ischemia-reperfusion
induced infarct size was significantly
reduced in the Valsartan treated
group(lo).

Yang et al. (2009) showed that
valsartan caused  significantly less
severe myocardial injury and

inflammatory cells infiltration?,
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