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Abstract
This study was designed to investigate the probable role of pomegranate seed oil as
antioxidant in ameliorating the deleterious effects of methionine overload on
cardiovascular function of adult female rabbits. Thirty-Two female rabbits were
randomly assigned into four equal groups (eight animals each) and treated for 42 days
daily as follows: the first group was drenched drinking corn oil, serving as control (group
C), the second group (G1) was intubated orally with methionine 100mg/kg. B.W, while
the third group (G2) was intubated orally with methionine 100mg/kg. B.W and
pomegranate seed oil (PSO)30 mg /Kg. B.W, while the animals in the group(G3) were
intubated orally with pomegranate seed oil 30 mg /Kg. B.W. After fasting the animals
blood samples were collected at 0, 21and 42 days of the experiment to assess: serum
troponin I and calcium concentrations .The electrocardiographs (ECG) were recorded for
rabbits in all experimental groups at the same interval of the experiment .The results
showed a significant increase in concentrations of serum troponin-I and calcium ion in
group G1 after 42 days of the experiment. The analysis of ECG in rabbits treated with
methionine (groupG1) showed a significant decrease in p wave, QRS wave and T wave
amplitude , also significant increase in QRS and T wave interval as well as significant
prolongation in P-Q and Q-T interval. While PSO maintains the normal shape of QRS
waves and prevent prolongation of Q-T interval in group G3 and it was less effective in
group G2 where the oil fail to restore normal level of P, P-Q, Q-T waves . In conclusion,
the deleterious effects of methionine overload on heart function represented by
abnormality of ECG component, and documented the cardioprotective role of PSO.
KEYWORDS: Pomengranate seed oil, ECG, Troponin-I, Heart rate, Calcium.
Introduction
Methionine is an essential amino acid found in both animal and plant
proteins converted via enzymatic trans] methylation to homocysteine (Hcy). The
common natural sources of this amino acid have traditionally been fish meal and
meat meal, specially for starter chicks and broilers (Hoeler and Hooge , 2003). Rice
and casein (Lewis and Baley, 1995). Methionine is a lipotropic and protective
factor against various types of liver damage, but excessive dietary methionine is
hepatotoxic (Oz et al., 2008). Methionine in the diet is the main source of Hcy in
the blood. In addition to methionine overload, hyperhomocysteinemia (HHcy) may
result from genetic defects in the enzymes involved in the metabolism of
homocysteine or from deficiencies of enzyme cofactors or cosubstrat:folic acid,
vitamin B6 (pyridoxine), or vitamin B12 (cyanocobalmine), or some chronic
medical conditions and drugs (White et al . 2001 and Sahi et al. 2006).
New suggestion revealed the role of HHcy in the induction lipid peroxidation
and oxidative damage (Delvin et al ., 2007) leading to occurrence of different
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disease condition (Jamison et al ., 2007; Tounyz and Schiffrin , 2008). Several
studies have suggested that HHcy is one of the independent risk factor for
cardiovascular disease and coronary artery disease including coronary, carotid,
aortic vessels, myocardial infarction and deep venous thrombosis (Suematsu et al.,
2007; Hillenbrand et al.,2008 and Agoston-Coldea et al.,2011) , and menopause
(Gambaccia and Mannlla,2007).
Almost all parts of a pomegranate (Punicagranatum Linn.) have well known as
antioxidant activity (Noda et al.,2002 and Althunibat et al.,2010)and are used for
the treatment of numerous diseases. In folk medicine, pomegranate was commonly
used as an antithelmintic, antipyretic, antibacterial agent and to cure diarrhea
,hemorrhage ,acidosis and ulcer (Larrosa et al.,2010 and Lee et al.,2010).Animal
studies showed that pre-treatment with pomegranate extracts can protect cardiac
cells from death those arises from excessive adrenaline-like compounds and from
damage by the potent oxidant-inducing chemotherapy drug doxorubicin (Mohan et
al .,2010 and HassanpourFard et al .,2011) in both investigations, pomegranate
extracts improve EKG abnormalities and elevat serum markers of heart muscle
injury. The present study was designed to investigate the role of pometon
(Pomegranate seed oil) in ameliorating and the effect of methionine over load on
induction of cardiac dysfunction.
Materials and Methods
Thirty two adult female local rabbit (1250-2000gm /B.w) were used in this
investigation .Their ages ranged between (6-8) months. Animals were housed in
cages in conditioned room (22-25°C) in the Animal House of College of Veterinary
Medicine -University of Baghdad for the period from November 2012 up to
February2013. Animals had free access to water and standard pellet diet along the
experimental period. Rabbits were randomly divided into four equal groups (8/
group), and they were treated daily for 42 days as follows:Group C: -rabbit in this group were administrated ordinary corn oil orally, serving
as control (C) ; group G1:-rabbit in this group were treated with methionine
(Segma) (100 mg/kg BW) dissolved in corn oil orally .While rabbit in group G2
were treated with methionine (100mg/kg BW) plus pometon (pomegranate seed
oil) 30mg/kg BW (VitanPharma -Germany) and rabbits in G3 were administered
orally pometone 30 mg/kg BW only. Fasting blood samples (8 hrs) were collected
from animals by cardiac puncture technique (Lucas et al .,2004) at 0, 21,42, days
of the experiment and serum was isolated and frozen at -18°C until measuring of
serum troponin I(Tn-I) concentration by using troponin kit (Biomerieux -France)
and serum calcium concentration was determined by a method as described by
Connerty and Bigs(1966).
Preparation of Animals for Recording ECG:
The rabbits were placed on a table and then immobilized by ligation the four limbs
and they were kept about 5-10 minutes to get calm . Electrode gel was rubbed into
the skin in the area where the alligator clips were attached . Electrodes were
attached to the skin at the triceps brachial muscle of the right and left limbs and
biceps femoral muscle of the right and left hips. ECGs were recorded by using
electrocardiogram (NihonKohden,Co., LTD Germany). All ECGs were
standardized at 1mV=10mm, with a chart speed of 50mm/sec. Lead ІI were
recorded at 0, 21,24days.
Statistical analysis: All data were performed on the basis of Two-Way Analysis of
Variance (ANOVA) using a significant level of (P<0.05) and Least Significant
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Differences test (LSD) was using to determine the differences among different
groups (Snedecor and Cochran, 1973).
Results and Discussion
A significant (P<0.05) increase in Troponin-I (Tn-I) concentration was detected after 21,
42days of the experiment in group G1 comparing to the control and other treated groups
(G2, G3) (table-1). Besides there was no significant differences in serum Tn- I
concentration in group (G2) during the experimental period as compared to the control
group .While, significant (P<0.05) decrease in serum Tn-I was observed during 42 days
after treatment of animals with pomegranate seed oil ( group G3) compared to control.
Table (1): Effect of pomegranate seed oil on serum troponin–I (Tn-I) concentration
(ngl/L) in methionine overload treated female rabbits.
Groups
C

G1

G2

G3

0.46±0.02
A
a

0.45±0.02
A
a

0.46±0.03
B a

0.43±0.01
B a

0.52±0.01
B a

0.40±0.01
C
a

Days
Pretreatment

21 day

42 day

0.48±0.02
A a

0.45±0.01
B a

0.49±0.02
B a

0.48±0.03
A
b

0.57±0.01
A a

0.60±0.01
A a

Value express as mean ± SE .n=8 .c:- control group , G1: Animals received methionine
100 mg / kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg
BW pometon (pso), G3:Animals received 30mg/kg BW Pometon (PSO). Small letters
denote within group difference p<0.05. Capital letters denote between groups
difference p<0.05.
Troponin-I is the ‘inhibitory’ unit of the troponin complex associated with the thin
filament, and inhibits actomyosin interactions at diastolic levels of intracellular
Ca2+.Bindingof Ca2+to troponin C (TnC) during systole induces conformational changes
those relieve the inhibitory influence of cardiac Tn-I (cTnI), thereby promoting
actomyosin crossbridge formation and contraction (Solaro,2001).The results showed an
alternation in contractile function in group G1 comparing these result from changes in
the size or duration of the Ca2+transient and/or changes in myofilament response to Ca2+
,while the pivotal role of Ca2+in regulating contraction and relaxation is well recognized,
it has become increasingly apparent that myofilament properties also have a major role
in the dynamic modulation of contractile function (Solaro and Rarick ,1998 and Solaro,
2001)
Recent evidence also suggests that altered thin filament function plays an important
role in the contractile dysfunction associated with human heart failure (Noguchi et al ,
2004) and may reflect changes in the balance between kinase and phosphatase activities
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(Metzger and Westfall,2004)Significant decrease of serumcTn-I concentration in
pomegranate seed oil groups (G2 and G3) may be due to the antioxidant properties of
PSO.
The mean values of serum calcium concentration were clarified in table (2). Significant
(P<0.05) increase in serum calcium concentration was recorded after 21days of the
experiment in group G1 compared to the control. Also the results showed a significant
(P<0.05) increase in this parameter after 42 days of treatment in groups G1 and G2
compared to the control and G3groups. While the effect of pometone caused a
significant (P<0.05) reduction in serum calcium concentration in groupG3 comparing to
G1 and G2.
Table (2): Effect of pomegranate seed oil on serum calcium concentration (mg/dl) in
methionine overload treated female rabbits.
Groups
Days

C

G1

G2

G3

9.69±0.01
A
a

9.73±0.03
A c

9.78±0.1
A
b

9.63±0.02
A
a

21 days

9.66±0.02
B
a

10.35±0.01
A b

10.00± 0.01
AB b

9.66±0.02
B
a

42 days

9.65±0.07
C
a

13.93± 0.1
A
a

12.52±0.1
B
a

9.69± 0.02
C
a

Pretreatmet

Value express as mean ± SE .n=8 .c:- control group , G1: Animals received methionine
100 mg / kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg
BW pometon (pso), G3:Animals received 30mg/kg BW Pometon (PSO). Small letters
denote within group difference p<0.05. Capital letters denote between groups
difference p<0.05.
The elevation in Hcy concentration and the case of HHcy is regarded a major risk
factors of methionine overload .HHcy is a potent risk factor for cardiovascular disease and
is associated with impaired endothelium-dependent vasodilation in both experimental
animals (Jiang et al , 2005 and Cheng et al ., 2009) and human (Chao et al , 2000).
Clarke et al, (2006) reported that sever HHcy impaired endothelium –dependent
relaxation in mouse aorta and EDHF in renal arteries. EDHF activates Kca and voltage
dependent Ca+2 channel(Kohler and Hoyer, 2007).Voltage-gated calcium ions channels
play an important role in regulating calcium influx at physiological level(Henley and Poo,
2004)and in pathophysiological events such as ischemia or hypoxia (Fung,2000). Hcy is
one of the predictors of bone minerals density, and HHcy is associated with lower bone
mineral density and in elderly women on a vegetarian diet seem to be at higher risk of
osteoporosis development than non-vegetarian women(Krivosikova et al., 2010).Hcy is an
agonist of NMDA-R, known to be present in cardiac tissue, and when activated, the
increases intracellular calcium leading to increase cell excitability(Maldonado et al.,
2010).
The results also showed a significant decrease in serum calcium concentration in group
G2 received methionine plus pomegranate seeds oil compare to group G1.There were
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strong evidence revealed that pomegranate elicits ameliorating health effect in several
disease (Jurenka, 2008). Many pomegranates beneficial effects have been widely related
to the presence of ellagic acid and ellagitannis, specially puncalsgins, punicalins and
gallagic acid (Viladomiu et al, 2013) . Pomegranate juice is a rich source of polyphenols,
tannins andanthocyanin's, which are important in maintaining calcium concentration and
protect neuronal cells in mice from oxidative stress by increase in influx(Vroegrijket al.,
2011)such effect may be due to intracellular GSH, directly lowering levels of ROS, and
preventing the influx of Ca2+ despite high levels of ROS (Ishige et al., 2001). Another
study showed that the pomegranate extract is a rich source of polyphenols and play an
important role in the prevention of bone loss and is able to enhance bone formation and
increase in bone Ca+2content in mouse embryos ( Monsefi et al., 2012). In addition to their
antioxidant properties of flavonoids, the beneficial effects of flavoniods could be based
on their ability to bind to Ca2+-ATPase's thus change their activity resulting in maintaining
Ca2+level(Horáková,2011).
The Electrocardiogram
1 -P-Wave interval and amplitude:
Statistical differences were absent (P>0.05) in P-wave interval and amplitude values
between experimental groups after 21and 42 days of treatment as compared to control
group, as well as, when they were compared with each other .With exception a
significant (P˂0.05) reduction in the mean value of P-wave amplitude in group G1 at 42
days of the experiment comparing to the control and G2 groups (table-3).
2-QRS complex:
The data in the table-4 illustrated a significant (p˂0.05) decrease in the mean values of
QRS complex amplitude (mv) in experimental groups G1 and G2, after 42 days of the
experiment as compared with G3 and control groups. Further more ,groups G1 and G2
showed significant(p<0.05) elevation in the mean value of QRS interval and
significant(p<0.05) decrease in the mean value of QRS amplitude (mv) as compared to
the control group and other treated group (G3). The results have also clarified that
treatment of rabbits with methionine plus pomegranate seed oil did not cause any
differences in the mean value of QRS-interval after 42 days of experiment as compared
to the control. While a significant (p<0.05) elevation observed in QRS amplitude in G3 at
42 days as compared to control group.
3-T-Wave :
After 21,42 days from started of the experiment there were significant (p<0.05)
increase in T-wave interval and significant (p<0.05) decrease in T-wave amplitude were
observed in group G1 when compared to control ,G2 and G3 groups. Besides significant
(p<0.05) decrease after21 and 42 days in the mean value of this parameter was observed
in group G3, compared with the same time of the experiment. Also there were no
significant differences in the mean values of T-wave amplitude for G3 group after 21 and
42 days of the experimental period when compared to control and T2 group as well as to
each other (table-5).
4-P-Q and Q-T interval:
A significant(p<0.05) increase in P-Q interval was observed after 21 and 42 days of
the experiment in group G1 comparing to the control and group G3,while Q-T interval
showed a significant increase (p<0.05) in G1 group as compared to control, G2 and G3
groups at 42 days of experiment (table-6). The results have also revealed a significant
(p<0.05) decrease in the mean value of both P-Q and Q-T interval in methionine plus
pomegranate seed oil (G2) after 42 days of the experimental as compared to group G1
.Depending on statistical results, each of pomegranate seed oil (group G3) and control
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did not show any significant differences in P-Q and Q-T intervals at 21 and 42 days of
treatment when they compared with each other.
Table (3): Effect of pomegranate seed oil on P wave interval (sec) and amplitude(mv) in
electrocardiogram of methionine overload treated female rabbits.
Grou
ps
P int
Days
0
0.041±
0.001
A
a
21
0.041±
days 0.001
A
a
42
0.040±
days 0.001
A
a

C

G1
P m.v

0.12±
0.01
A
a
0.15±
0.02
A
a
0.16±
0.02
A
a

P int
0.042±
0.006
A
a
0.041±
0.008
A
a
0.038±
0.001
A
a

G2
P m.v

0.16±
0.02
A
a
0.16±
0.02
A
a
0.11±
0.01
B
b

G3

P int

P m.v

0.041±
0.001
A
a
0.041±
0.001
A
a
0.041±
0.001
A
a

0.15±
0.03
A
a
0.16±
0.01
A
a
0.18±
0.01
A
a

P int
0.043±
0.003
A
a
0.041±
0.001
A
a
0.040±
0.001
A
a

P m.v
0.12±
0.01
A
a
0.12±
0.01
A
a
0.14±
0.01
AB a

Value express as mean ± SE,- n=8 c:- control group , G1: Animals received methionine 100 mg /
kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg BW pometon (PSO),
G3:Animals received 30mg/kg BW Pometon (PSO) Small letters denote within group difference
p<0.05.Capital letters denote between groups difference p<0.05.
Table (4 ):Effect of pomegranate seed oil on QRS complex wave interval(sec) and
amplitude(m.v) in electrocardiogram of methionine overload treated female rabbits
Groups

C
G1
G2
G3
QRS
QRS m.v QRS int QRS m.v
QRS int
QRS m.v QRS int
QRS
Days
int
m.v
0
0.020± 0. 45±
0.018±
0. 45±
0.018±
0. 46±
0.018±
0. 46±
0.001
0.002
0.001
0.001
0.001
0.002
0.001
0.002
A a
A
a
A
b
A
a
A
b
A
a
A
a A
b
21 days 0.018± 0.44±
0.018±
0.31±
0.018±
0.40±
0.18±
0.46±
0.01
0.08
0.001
0.01
0.01
0.02
0.001
0.02
A
a A
a
A
b C
b
A
b
B
b
A
a A
b
42 days 0.018± 0.44±
0.038±
0.28±
0.028±
0.35±
0.018±
0.63±
0.001
0.02
0.001
0.02
0.001
0.02
0.001
0.02
C
a B
A
a
D
c
B
a C
c C
a A
a
Value express as mean ± SE,- n=8 c:- control group , G1: Animals received methionine 100 mg /
kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg BW pometon (PSO),
G3:Animals received 30mg/kg BW Pometon (PSO) Small letters denote within group difference
p<0.05.Capital letters denote between groups difference p<0.05
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Table(5): Effect of pomegranate seed oil on T wave interval(sec) and amplitude(mv) in
electrocardiogram of methioninoverload treated female rabbits.
Groups
Days
0

21 days
42 days

C

G1

G2

G3

T int
0.080±
0.004
A a

T m.v
0.24±
0.001
A
a

T int
0.081±
0.001
A
c

T m.v
0.25±
0.002
A
a

T int
0.081±
0.002
A
b

T m.v
0.26±
0.001
A
a

T int
0.081±
0.001
A
a

T m.v
0.26±
0.002
A
b

0.081±
0.001
B a
0.080±
0.001
C a

0.26±
0.02
A
a
0.26±
0.02
A
a

0.086±
0.003
A
b
0.116±
0.02
A
a

0.22±
0.02
B
b
0.22±
0.02
B
b

0.082±
0.004
B
b
0.94±
0.02
B
a

0.25±
0.02
A
a
0.26±
0.02
A
a

0.058±
0.001
C
b
0.058±
0.001
D
b

0.24±
0.01
A
b
0.28±
0.01
A
a

Value express as mean ± SE,- n=8 c:- control group , G1: Animals received methionine 100 mg /
kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg BW pometon (PSO),
G3:Animals received 30mg/kg BW Pometon (PSO) Small letters denote within group difference
p<0.05.Capital letters denote between groups difference p<0.05

Groups
Days
0

21
days
42
days

Table (6):Effect of pomegranate seed oil on P-Q and Q-T wave interval(sec) in
electrocardiogram of methionine overload treated female rabbits.
C
G1
G2
G3
P- Qint

Q-T int

P- Q int

Q-T int

P- Q int

0.076±
0.004
A
a
0.076±
0.004
B
a
0.078±
0.001
C
a

0.130±
0.004
A a
0.130±
0.004
A
a
0.130±
0.004
C
a

0.078±
0.001
A c
0.089±
0.003
A
b
0.121±
0.001
A
a

0.130±
0.003
A b
0.130±
0.004
A
b
0.170±
0.004
A
a

0.080±
0.004
A
b
0.081±
0.003
B
b
0.106±
0.001
B
a

Q-T int

P- Q int

Q-T int

0.130±
0.078±
0.004
0.001
A b A
a
0.130±
0.081±
0.004
0.003
A
b B
a
0.140±
0.078±
0.004
0.001
B
a C
a

0.130±
0.004
A
a
0.130±
0.003
A
a
0.130±
0.004
C
a

Value express as mean ± SE,- n=8 c:- control group , G1: Animals received methionine 100 mg /
kg B.W , G2 : Animal received methionine 100mg/ kg BW plus 30 mg /kg BW pometon (PSO),
G3:Animals received 30mg/kg BW Pometon (PSO) Small letters denote within group difference
p<0.05.Capital letters denote between groups difference p<0.05.
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Figure(1) Effect of pomegranate seed oil on electrocardiogram (LII) at pretreated period:
Control

G1

G2

G3

Figure (2) Effect of pomegranate seed oil on electrocardiogram (LII) after 21 days:Control

G1

G2
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G3

Figure (3) Effect of pomegranate seed oil on electrocardiogram
days:-

(LII ) after 42

Control

G1

G2

G3

www.oiirj.org

ISSN 2249-9598

Page 29

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-IV, Issue-II, Mar-Apr 2014

The changes in the ECG indicating changes in the left ventricular regional wall motion
abnormalities (RWMA) with change in the conducting system documented as arrythemia
(Rosenberger, et al.,2006). Although the high level of Hcy (HHcy) are associated with
vascular seizure, dementia and arrhythmias, the mechanism of Hcy-mediated cardiac
arrhythmias is unclear. Long PR interval reflects slow conduction through the
atrioventricular (AV) node and bundle of Hiss , and may indicate a disease of conducting
tissue predisposing to bradyarrhythemia through high-grade AV block (Davey, 2010).
Hypercholesterolemia induced due to HHcy might be involved in this issue (Bamash, et
al.,2013 ).Previous studies in animals as well as in humans has been reported a
prolongation of Q-T in hypercholesterolemic state and is considered to be due to
increased oxidative stress and myocardial remodeling (Szabo et al., 2005; Chih-Sheng et
al ., 2007 and Acampa et al ., 2011). Oxidation of Hcy can generate free radicals that can
damage arterial endothelium (Malinow et al., 1989). Furthermore Hcy also promotes the
oxidation of LDL-cholesterol, which can lead to heart disease (Eikelboom , 1999). So, it
can be suggested that oxidative stress induce pulmonary hypertension and right
ventricular hypertrophy (Dachun et al ., 2011) leading to increase Q-T interval(ALkinani et al.,2011). Besides, methionine overload may induce Q-T prolongation through
change in K+ conduction in myocardium. Meanwhile Rosenberger et al, (2011)
explained that Hcy enriched diet lead to prolongation of Q-T interval.
The increase in Q-T interval in PSO group (G2) was lesser than Q-T interval in
rabbits treated with methionine, suggesting the preventive and beneficial role of
pomegranate seed oil to attenuate the repolarization characteristics of rabbits exposed to
methionine overload . The mechanisms for reduction in Q-T interval in rabbits in group
G2 in this experiment is unexplained .It has been shown that pomegranate caused down
regulation in the expression of NOIII induced by oxidized LDL in human coronary
endothelial cells (De Nigirs el al.,2006) in addition to its ability to protect NO against
oxidative destruction and enhance biological action of nitric oxide (Ignarro et al., 2006).
Accordingly, it can be speculated that pomegranate seed oil may increased NO
production and in turn alter the activity of ATP dependent K+ channels hence
repolarization. So the reduction in Q-T prolongation in G2 treated group may lead to
reduct in the rate of arrhythmias.
Table (7) showed a significant (P˂0.05) decrease in the mean values of heart rate in G1
group after 21and 42 days of intubation as compared to G3and control groups, as well as
the results clarified absence of significance (P˂0.05) between G1 and G2 when compared
with each other at the same periods. Besides there was no significant (P˂0.05)
differences in this parameters at different intervals of the experiment in group G3 as
compared to the control group.
Hhcy has been considered as an independent risk factor for various cardiovascular
disease like endothelial dysfunction, vascular inflammation, atherosclerosis,
hypertension, cardiac hypertrophy and heart failure (Ankur et al., 2012). Previous reports
suggest that Hcy increase peroxidation, and ROS production and oxidative stress
(Rosenberger et al., 2006 and 2007), causing arrhythmia and sudden cardiac death
(SCD).Several studies assert an association between HHcy and atrial fibrillation (Naji et
al., 2010 and Acampa et al., 2011). Reduction in heart rate by HHCY may alter the
excitability of sino atrial (SA)and atrioventricular (AV) nodal cells, resulting in
abnormal nodal condition (Soni,2012). Besides, elevated level of HCY may cause
cardiac arrythemia by an increasing mitochondrial NOs activities , metalloproteinase
activity, disrupts connexin-43(gap junction protein of heart conducting
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system),accumulation of collagen fiber and interrupted cardiac conductivity (Givvimani
et al .,2011).
Table (7): Effect of pomegranate seed oil on Heart Rate (b/m) in methionine
overload treated female rabbits
Groups

C

Day

T1

Zero time

276 ± 4.3
A
a

281± 5.9
A
a

21 days

276± 4.2

236± 3.3

A

B

42 days

a

b

276± 4.3

225 ±1.6

A

B

a

b

T2
281± 5.9
A
a

271± 4.1
A
a

246± 4.2
B

b
228 ± 1.6

B

c

T3

276±4.2
A

a

278± 4.4
A

a

Value express as mean ± SE,- n=8 .c:- control group , G1: Animals received
methionine 100 mg / kg B.W , G2 : Animal received methionine 100mg/ kg BW
plus 30 mg /kg BW pometon (PSO), G3:Animals received 30mg/kg BW Pometon
(PSO) Small letters denote within group difference p<0.05.Capital letters denote
between groups difference p<0.05.
There are several plausible mechanisms by which elevated Hcy may account for these
changes. Hcy activates N-methyle-D-aspartate receptors (NMDA receptors), as well as
modulates sodium and potassium channel. Activation of cardiac NMDA receptors,
especially those at the SA and AV nodes , allows more calcium influx , resulting in
bathmotropic and dromotropic effects. High levels of Hcy increase sodium currents
while inhibiting potassium currents in human atrial myocytes ( Cai et al .2007 and
2009) caused an increase sodium currents enhancement of cell excitability, while
inhibition of potassium currents prolongs action potential duration (APD). HHCY was
shown to increase intracellular and mitochondrial Ca+2 ion level resulting in oxidative
stress ( Tyagi et al,2010) and it decreases myocyte contractile performance by agonizing
the NMDA-R1 receptors (Gao et al, 2007 and Vacek et al,2012) .Increased intracellular
Ca+2 by agonizing the NMDA-R1 receptors, impairing ability of NCX-I proteins to
extrude Ca+2 from cell in exchange for sodium ion, impairs uptake of endoplasmic
reticulum Ca+2, this increases Ca+2 mitochondria, disrupting electrone transport leading
to impaire membrane potential ,thereby disrupting mitochondrial function (Zhaou et al,
2008) ,as well as, reducing the ability of ATP production resulting decline in myocardiac
contractility (Moshal et al, 2008 c). Recent study suggest that HHCY increased
mitochondrial NO level and mitochondrial permeability leading to poor cardiac
performance (Moshal et al,2009 ).
The present study showed a significant decrease in heart rate of PSO treated group as
compared to control and G3 groups. Pomegranate fruit could be considered as functional
food because of its antioxidant activity. Polyphenolic compound of pomegranate are
predominant phytochemicals responsible for its functional properties (Viuda-Martos et
al,2010). The antioxidant activity of pomegranate components has been the subject of
many invitro and invivo studies (Zhang et al., 2008 ; Am, et al,2009 and Tezcan et
al,2009 and Pedriali et al, 2010). Polyphenolic compound of pomegranate and PSO like
elliagic acid derivatives, punicalagin isomers and anthocyanins are known of their
antioxidant activity through free radical scavenger and inhibition of lipid peroxidation
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invitro (Noda et al,2002 and Boussetta et al,2009)). Pomegranate polyphenolic
molecules undergo redox reaction because phenolic hydroxyl groups readily donate
hydrogen reducing agent ( Magrigal-Carballo et al,2009) or some can react with certain
precursor of peroxide that preventing peroxide formation (Naveena et al, 2008).
Pomegranate improve cardiovascular health (Davidsone et al, 2009 and Fuhrman et al,
2010) and exert benifecial effect on the clinical vascular complication and
atherogenesis by enhancing nitric oxide synthase III (De Nigirs et al, 2006), in addition
to its capability in protection NO against oxidative destruction and enhance its biological
action (Ignarro et al,2006).In Conclusion the effect of antioxidant properties of
pomegranate seed oil on heart rate may cannot overpass the effect of methionine and
consequently there were no significant changes between two treated groups (T1 and T2)
as compared between them in some study parameters.
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