
Introduction

Cardiovascular diseases (CVDs) are the principal 
cause of early death and disability in human 

beings with a rise in incidence globally. About 22.20 
million cardiovascular disease related deaths are 

1,2predictable to occur in up to year of 2030.  The 
underlying cause of most cardiovascular diseases is 

atherosclerosis, leading to conditions like heart 
attacks, strokes due to thromboembolism, vascular 

3
damage and arrhythmias.  Oxidative stress (OS) 
occurs when there's an imbalance between oxidative 
and antioxidative processes, leading to increased 

.2,4oxidation and results in inflammation  This 
oxidative stress contributes to cardiac dysfunction, 
encompassing myocardial infarction, ischemia 

5,6
/reperfusion, heart failure and athero-sclerosis.  
Despite effective cardiac drugs, significant gaps still 
persist in treating cardiovascular diseases. Medicinal 
plants, with their safety profiles, offer potential 
benefits for addressing these issues7'8. The leaf 
extract of Cydonia oblonga, or quince, contains 
phenolic content, vitamin E, and fatty acids, while 
gallic acid, a polyphenolic metabolite, serves as an 
antioxidant with medicinal applications. CO exhibit 
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Abstract 

Objective: An experimental study was carried out to find the antioxidant potential of methanolic leaf extract 
of Cydonia oblonga in Isoproterenol-Induced Myocardial Infarction in groups of rats.

Material and Methods: A total of 30 Wistar rats included in the study. Rats were divided into 5 groups 
comprising 6 animals per group. Group I was given normal saline while Group II was given normal saline 
followed by isoproterenol. Group III, Group IV and Group V received methanolic extract of C. oblonga 50 
mg/kg, 100 mg/kg and Carvedilol 2 mg/kg respectively by oral route followed by isoproterenol. Blood 
samples were estimated for cardiac biomarkers (Troponin T, CK-MB and LDH). Anti-oxidative stress 
biomarkers (catalase, superoxide dismutase, glutathione peroxidase, malanodialdehyde) were also estimated 
using cardiac tissue. 

Results: C. oblonga at doses of 50 mg/kg & 100 mg/kg significantly reduced the levels of cardiac markers 
Troponin T, CK-MB and Lactate dehydrogenase in treatment groups of rats. Significantly high values of anti-
oxidants superoxide dismutase, catalase, and glutathione peroxidase were found only at high dose of extract 
of CO. Significantly decreased level of melanodialdehyde was found in treatment groups. 

Conclusion: Study revealed that due to antioxidant characteristics, C. oblonga showed cardioprotective 
activity against myocardial infarction.
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Table 2:  Variation in levels of antioxidant and oxidants enzyme in study group animals (n=6) and controls Values are 
expressed as Mean ± SD 

ª shows a significant group difference with group I
ᵇ shows a significant group difference with group II

Parameters
Group I

(Negative control)

Group II

(Diseased control)

Group III

(CO low dose)

Group IV

(CO high dose)

Group V

(Carvedilol)

SOD (U/min/mgprot) 98.17±3.323 58.06±7.242ª 88.85±6.719ᵇ 105.9±5.175ᵇ 97.16±3.056ᵇ

Catalase (U/mg prot) 66.85±1.89 33.77±12.41ª 44.72±3.406ᵇ 54.53±2.905ᵇ 55.67±3.44ᵇ

GSH (nmol/g) 31.77±1.206 16.12±3.346ª 36.32±1.014ᵇ 47.75±4.151ᵇ 40.16±4.702ᵇ

MDA (nmol/mg) 0.6471±0.563 7.88±0.520ª 4.738±0.576ᵇ 1.048±0.241ᵇ 1.951±0.327ᵇ

Table 1:  Levels of cardiac enzymes in all groups (n=06) of rats Values are expressed as Mean ± SD 

Parameters
Group I 

(Negative control)

Group II

(Diseased control)

Group III 

(CO low dose)

Group IV 

(CO high dose)

Group V

(Carvedilol) allopathic

Troponin T (ng/L) 330±65.49 516±45.06ª 280±48.34ᵇ 169±68.66ᵇ 351±65ᵇ

CK-MB (U/L) 81±61.74 168.3±30.79ª 112±5.4ᵇ 69±11.17ᵇ 93±5.3ᵇ

LDH (U/L) 85±2.26 180±33.57ª 165±14.06ᵇ 66.25±9.2ᵇ 87.17±14.6ᵇ

ª shows a significant group difference with group I
ᵇ shows a significant group difference with group II

physiological benefits, potentially supplementing 
cardiovascular, pulmonary, and immunological 

9
defenses.   

Due to the reported anti-oxidative and anti-
atherosclerotic properties of Cydonia oblonga, the 
experimental study was designed to find the 
antioxidant potential of methanolic leaf extract of 
Cydonia oblonga in Isoproterenol-Induced oxidative 
stress in groups of rats.

Material and Methods

The study was conducted after IRB approval from 
UHS Ethical Committee. Simple random sampling 
technique was used and total 30 male Wistar rats 
(weighed 225-250 g) were taken and kept in a suitable 
environment in Experimental Research Laboratory 
UHS, Lahore at temperature of 22-24 ͦ C with 45-65% 
humidity and 12 h/12 h dark/light cycle. All rats were 
given rat chow and water ad libitum. The study was 
performed at the Department of Pharmacology, 
University of Health Sciences, Lahore.

Isoproterenol (Sigma Aldrich) in the dose 85.0 mg /kg 
body weight /day was added in saline and was given 
intraperitoneally10 and Methanolic extract of 
Cydoniaoblonga (CO): 50 mg/kg body weight and 
100 mg/kg body weight were dissolved in saline 
solution and was orally given11.Carvedilol (Sigma 
Aldrich) about was dissolved in saline solution and 
was orally given at dose of 2mg/kg body weight/ day 

12.The leaves of CO were taken from Sawat-Pakistan 
and confirmed by botanist at Punjab university. The 
extract of CO was made with methanol (2 L). The 
concentrated mixture was dried and kept at 4°C. 
Induction of Myocardial Infarction in groups of rats 
by giving injection of isoproterenol (ISO) with a dose 
of 85mg/kg/day on 2 days (22nd and 23rd day of 
experiment)13. 30 Wistar rats were divided into five 
groups (6 rats in each group). Group I (Negative 
Control) received orally normal saline 10ml /kg body 
weight by oral for 23 days. Group II (Diseased 
Control) received orally normal saline 10 ml / kg 
body weight for 21 days followed by intraperitoneal 
injection of isoproterenol 85mg/kg body weight on 
day 22nd and 23rd. Group III (low dose CO) and 
Group IV (high Dose CO)  received orally leaf extract 
of C. oblonga 50 and100 mg /per kg body weight for 
21 days respectively followed by injection of  ISO 
(85 mg/kg) on 22nd and 23rd days. Group V 
(Carvedilol) received orally Carvedilol 2mg /kg body 
weight for 21 days followed by injection of 
Isoproterenol (85mg/kg body weight) on 22nd and 
23rd day. All animals were sacrificed at 24th hour, 
after the last treatment. The blood was taken via 
cardiac puncture, centrifuged; serum was separated 
and stored at -20oC for estimation of cardiac 
enzymes. The cardiac tissue was rinsed in ice-cold 
saline and homogenized in phosphate buffer saline 
(pH 7.4) for estimation of oxidative stress markers. 
This estimation utilized Elabscience Assay kit. Data 
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was analyzed by SPSS 21. The variables were 
expressed as Mean ± Standard deviation. The 
statistical significance of data was estimated by One-
way ANOVA. Mean differences between different 
groups was carried out by using Post hoc Tukey's test. 

P ≤ 0.05 was taken as significant.

Results

Levels of cardiac marker enzymes (troponin T, CK-
MB and LDH) were significantly decreased 
(P<0.001) after taking carvedilol (group 5) as 
compared to controls (group 2). However, the levels 
of cardiac enzymes were significantly reduced 
(P<0.001) after taking low and high doses of CO as 
compared to group 2 and group 5. (diseased controls 
and carvedilol). This showed that both high and low 
doses of CO are more effective to reduce the level of 
cardiac enzymes as compared to allopathic drug 
carvedilol (Table1). Levels of antioxidants (SOD, 
Catalase and GSH) were found to be significantly 
increased (P<0.05) only at the dose of 100mg/kg 
body weight. On the other hand, level of oxidant or 
marker of lipid peroxidation MDA was significantly 
reduced (P<0.05) at the dose of 100 mg/kg only 
(Table 2). 

Discussion

Our study concluded that Quince or Cydonia oblonga 
may reduce the levels of biomarkers (Troponin T, 
CK-MB & LDH) and have good therapeutic effect in 
cardiovascular problems. A review study included 12 
researches based on cardiovascular effectiveness of 
quince. Study reported that all parts of quince (leaf, 
seed, and fruit) may be used to reduce risk factors 
related to cardiovascular disease. The factors are 
blood pressure, metabolism of glucose, obesity and 

14level of lipids.  An experimental study was carried 
out in groups of rats. Study was conducted to explore 
the phytochemical and cardio protective potential of 
two different extractions. This study found the 
significant antioxidant and cardioprotective ability of 
CO observed with a dose of 50 mg phenolic extract of 
quince. It is evident that by using this dose, CO 
reduced the level of serum cardiac enzymes CK-MB, 
LDH &trop T and increased tissue parameters (SOD, 
CAT &GSH) and decrease MDA. It is concluded that 
cardio protective activity of the extract of quince may 
be due to its phyto-constituents that neutralize the 

cardiotoxicity and help to reinstate the cardiac injury 
15in experimental animal.

We also observed that CO with its high dose 
significantly increased level of antioxidant enzymes 
(SOD, Catalase, GSH) and decreased level of oxidant 
(MDA) in group of rats, suffering with cardiovascular 
issues. The antioxidant property of extract of CO was 
examined on cells of Ha CaT using the DCF-DA 
(fluorescent probe). Study found that production of 
ROS was markedly decreased by extract of CO. 
Study also found nontoxic effect of extract of CO on 
all tested doses and have antioxidant activity via 

16
controlling the ROS production in cells.  Another 
study also found that extract of CO showed 
antioxidant role mainly due to the polyphenols 

17present in extract of CO.

It is thought that polyphenol a constituent of extract of 
CO is a powerful antioxidant and help to slow down 
the oxidation of free radicals. The phytochemicals 
can forage a ROS via different mechanisms, counting 
the inhibition of different enzymes taking part in 
production of ROS and protection of antioxidant 

18defenses.

These results indicate higher antioxidant activity for 
certain parts of quince fruit, namely pulp and peel 
represent easy sources of natural antioxidants with 
powerful application in pharmaceutical/ nutritional 
fields, as therapeutic or preventive agents in 
cardiovascular and other diseases in which free 
radicals are frequently produced.

Conclusion

Cardioprotective effect of Cydoniaoblonga was obser-
ved (in both low and high doses) by reducing the levels 
of biomarker enzymes. Although it santioxidant poten-
tial was shown only at higher doses. However, further 
studies are needed to explore the key effects of CO 
consumption as cardiovascular preventive.
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