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ABSTRACT 
The current study was designed to investigate the effect of Rutin on some physiological parameters related to the heart in male 
white rats exposed to oxidative stress with hydrogen peroxide. The study included 48 adult male white rats, their weights ranged 
from (220-280) g, and their ages ranged between (8-12) weeks. The rats were randomly distributed into six groups of 8 rats for 
each group, and as follows: The first group, group 1, was considered a negative control group G1 that was supplied with water 
and the diet for the duration of the experiment which amounted to 30 days and the second group, group 2, was considered a 
positive control group that was given drinking water containing hydrogen peroxide at a concentration of 1% by means of special 
drinking bottles and the diet for 30 days, the third group G3 was orally dosed with Rutin at a concentration of 60 mg/kg of body 
weight in addition to drinking water containing hydrogen peroxide at a concentration of 1% for 30 days . The fourth group G4 
also dosed orally with a solution of Rutin at a concentration of 30 mg/kg bw in addition to drinking water containing hydrogen 
peroxide at a concentration of 1% for 30 days. fifth group G5 dosed orally with a Rutin only at a concentration of 30 mg / kg bw 
for 30 days. the sixth group G6 was also dosed orally with Rutin only at a concentration of 30 mg / kg bw for30 days. After the 
end of the experiment, the animals were anesthetized then blood was drawn from the heart directly for the purpose of obtaining 
serum to measure the level of Troponin, LDH, CK-MB and Myoglobin. The results showed a significant increase (p < 0.05) in the 
level of Troponin, LDH and Ck-MB in the positive group compared to the negative control group, while a significant decrease in 
the levels of these enzymes was observed in the third and fourth groups compared to the positive control group, while in the two 
groups The fifth and sixth recorded a significant decrease compared to the positive control group. After obtaining these results, it 
became clear that Rutin compound has a positive effect in preventing oxidative stress and heart muscle damage. 
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INTRODUCTION 
Medicinal plants have a pivotal role in the treatment of diseases 
affecting humans, as many active substances and medicines are 
extracted from natural sources [1]. Bioactive compounds are 
derived in the form of secondary metabolites that have 
pharmacological or toxic effects on humans and animals [2]. These 
products are represented by alkaloids, phenolics, and terpenoids 
[3]. Flavonoids contain a group of polyphenolic compounds known 
to have anti-inflammatory and anti-free radical properties and 
inhibition of hydrolytic and oxidative enzymes [4], due to these 
properties of flavonoids, have attracted the attention of researchers 
in the medical field recently [5]. 
 Rutin or RTN, also known as vitamin P, is a nutritional 
compound from the group of flavonoids consisting of quercetin 
bound with the disaccharide Rutinose. The cells have anti-cancer 
and anti-aging properties [6], [7], and it also has anti-platelet 
aggregation, anti-viral, anti-hypertensive properties, as well as 
supporting and strengthening capillaries [8]. Rutin is found in a 
wide range of plants from citrus fruits such as oranges and lemons. 
It is found in tomatoes as well as buckwheat, berries, apricots, and 
cherries [9].  
 some studies reported on the plant Styphnolobium 
japonicum, whose dried flowers and flower buds are used as 
herbal medicine in traditional Chinese medicine, where those buds 
are rich in Rutin, whose level can reach 16.5% [10], [11]. Also, 
these flowers were used in the treatment of high blood pressure, 
arteriosclerosis, conjunctivitis, and hemorrhagic disease [12]. Data 
and research that dealt with the study of some foods rich in 
flavonoids indicate the association of these diets with a lower 
incidence of cardiovascular diseases [13], [14]. The researchers 
believed that the cause of endothelial dysfunction is a cellular 
reduction and oxidative stress [15], [16]. 
 Oxidative stress refers to the pathological state of reactive 
oxygen species (ROS) accumulation resulting from excessive 
production of oxygen radicals or impairment of the intracellular 
antioxidant defense system [17]. Oxidative stress also has an 
important role in regulating the functioning of the heart and blood 
vessels and has become an important target for the prevention and 
treatment of cardiovascular diseases. Oxidative stress can cause 
severe functional damage to endothelial cells and cardiomyocytes 
[17]. In addition, oxidative stress contributes to the pathogenesis of 

hypertension, ischemic injury to the myocardium, dysperfusion, 
atherosclerosis, and other associated diseases by regulating 
inflammation and stimulating vascular smooth muscle hypertrophy 
[18], [19]. 
 The data of several epidemiological and clinical studies 
showed a direct relationship between the development of 
cardiovascular diseases and the low consumption of diets rich in 
fruits and vegetables [20], [21]. Numerous scientific studies 
indicate that flavonoid-rich fruits, vegetables, and nuts have many 
cardiovascular health benefits through anti-oxidant and free-radical 
activities that cause oxidative stress, anti-inflammatory, and 
anticoagulant through complex and multiple mechanisms. [20]–
[23].  
 

MATERIALS AND METHODS 
Animal of the study: The experiment was conducted in the 
animal house of the college of science / University of Al-Kufa,48 
male rats that were purchased from the animal house of the 
college the ages ranged between (16-18) weeks, and their weight 
ranged between (220-280mg) the experimental animal was placed 
in a plastic cage, which was 50*35*15 cm in size, with a metal 
cap,8 rats in each cage in a room of 3*4 meters. All animals were 
exposed to the same conditions, from a temperature range of 20-
25c, organized by an air conditioner and the lighting hours were 13 
hours of light, against 11 hours of darkness, 
Experimental Design: 
Each group contains eight male rats: 
1. First group G1: represents the negative control were rats 
given water and food for the duration of the experiment, which 
lasted for one month 
2. Second group G2: represents the positive control were rats 
dosed Orally with hydrogen peroxide H2O2 at concentration 1%  in 
drinking water for one month. 
3. Third group G3: Rats orally dosed with Hydrogen peroxide 
1% in drinking water and Rutin compound 60 mg/kg of body weight 
for one month 
4. Fourth group G4: Rats orally dosed with Hydrogen peroxide 
1% in drinking water and Rutin 30 mg/kg of body weight for one 
month. 
5. Fifth group G5: Rats Orally dosed with Rutin compound 60 
mg/kg of body weight for one month. . 
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6. Sixth group G6:Rars Orally dosed with Rutin 30 mg/kg for 
one month . 
Specimens' collection: After the end of the 30-day trial period 
and 24 hours after the last day, animals were anesthetized by 
injection of ketamine and xylazine dissected and blood samples 
were obtained from the abdominal vein in a non-heparinized tube 
to perform the serological tests which include LDH, CK-MB, 
Myoglobin and Troponin. The sampling technique was applied to 
respect the recommendations of (21,22). 
Statistical Analysis: ANOVA analysis and LSD test were used 
according to (SPSS version 18) to find the mean for all treatments 
at the (p≤ 0.05) (SPSS 2011). 
 

RESULTS 
The changes in level of troponin: The results of the study shown 
in the table (1) showed a significant increase (p< 0.05) in the level 
of troponin in the positive control (G2) that was treated with 
hydrogen peroxide at a concentration of 1%compared to the first 
group G1, the negative control  
 Also the results showed a significant decrease in the level of 
troponin for the third group (G3) treated with hydrogen peroxide 
and Rutin at a concentration of 60 mg/kg and fourth group (G4) 
treated with hydrogen peroxide and Rutin 30 mg/kg body weight, 
compared to the positive control group (G2), no significant 
difference was observed between (G3) and (G4) . 
 As for fifth group (G5) and sixth group (G6) treated with rutin 
at a concentration of 60 mg/kg and rutin at a concentration of 30 
mg/kg respectively, no difference was observed in the level of 
troponin compared to the negative control (G1), in addition, no 
significant difference was observed between (G5) and (G6). 
Changes in the level of the enzyme LDH: The changes in the 
Level of Lactate dehydrogenase 
 The results of the statistical analysis shown in table (1) 
showed a significant increase (p<0.05) in the level of LDH enzyme 
in the positive control group (G2) treated with hydrogen peroxide 
compared to the negative control group (G1) .There was a 

significant decrease (p < 0.05) In the level of LDH enzyme in the 
group (G3) and group (G4 ) compared to the positive control group 
(G2), the group (G3) recorded a significant decrease in the level of 
LDH enzyme compared to group (G4).  
 While the fifth group (G5) did not show a significant 
difference (p < 0.05) compared to the negative control group (G1), 
while the group (G6) show a significant increase (p < 0.05) 
compared to the group (G5) and Negative control (G1). 
The changes in the Level of CK-MB: The results of this study 
shown in the table (1), recorded a significant increase(p < 0.05) in 
the level of CK-MB in the positive control group (G2) treated with 
hydrogen peroxide at a concentration of 1% compared to the 
negative control group (G1), and the results recorded a significant 
decrease in the level of CK-MB in the third group (G3) treated with 
hydrogen peroxide and Rutin at a concentration of 60 mg / kg and 
fourth group (G4)  treated with hydrogen peroxide and  Rutin at a 
concentration of 30 mg / kg compared to the positive control group 
(G2) at a significance level (p < 0.05), there was no significant 
difference between the groups (G3) and (G4) . There was a 
significant decrease (p < 0.05) in the fifth group (G5) and G6 
compared to the negative control group (G1). (G5) show a 
significant increase (p < 0.05) in the level of CK-MB compared with 
the group (G6). 
Changes in the level of myoglobin: The results of the statistical 
analysis shown in table (1) showed a significant increase (p < 
0.05) in the level of Myoglobin in the positive control group (G2) 
compared to the negative control group (G1), and there was a 
significant decrease (p < 0.05) in the level of myoglobin for the 
group (G3) and fourth group (G4)  compared to the positive control 
group (G2), while no significant differences were recorded between 
the two groups (G3). and (G4). The group (G5) did not show any 
significant differences when compared to the negative control (G1), 
while the group (G6) recorded a significant increase at the level of 
significance (p<0.05) compared to the negative control (G1). no 
significant differences were recorded between the two groups (G5) 
and (G6). 

 
Table 1: Effect of one mouth treatment with Hydrogen Peroxide and Rutin on some of cardiac biomarkers in White male rats compared to control. 

Cardiac biomarkers 

Group 
LDH 
(U / I) 

CK-MB 
(ng/ mL) 

Myoglobin 
(ng/ mL) 

TnI 
(ng/ mL) 

Control G1 346.3±17.4D 67.54±4.59B 53.5±3.39B 0.09±0.02B 

H2O2 G2 910.5±182.5A 105.7±4.47A 161.3±23.5A 1.16±1.06A 

H2O2 + Rutin (60mg/kg) G3 615.6±24.5 B 41.7±6.17E 64.7±12.2B 0.108±0.11B 

H2O2 + Rutin (30mg/kg) G4 359.5 ±79.8D 36.3±5.53E 38.03±5.96B 0.066±0.02B 

Rutin (60mg/kg) 
G5 

336.7±52.8D 58.5±9.9C 45.7±3.07B 0.42±±0.72B 

Rutin (30mg/kg) 
G6 

488.2±6.19C 50.8±3.14D 80.4±19.5B 0.39±0.44B 

L.S.D 0.05 85.9 6.87 78.4 0.561 

Value represents the mean ± the standard error 

 
 Different vertical letters in one column indicate significant 
differences (P <0.05) between the groups. 
 Similar vertical letters within the same column indicate that 
there is no significant difference between the groups. 
 

DISCUSSION 
Troponin I, CK-MB, LDH, and Myoglobin levels are considered an 
important prognostic factor for cardiac activity called Cardiac 
biomarkers, as increased levels of each of these enzymes in the 
positive control group treated with 1% hydrogen peroxide was 
evidence of oxidative damage to the myocardium. and ROS-
induced stress, which may increase the risk of or lead to 
cardiomyopathic cardiomyopathy [24]. Troponin I, CK-MB, LDH, 
and Myoglobin are also leaked from cardiac muscle tissue into the 
blood due to the damage muscle cells plasma membrane, where 
this damage is induced by hydrogen peroxide. Therefore, leakage 
of these enzymes is an important sign of experimental myocardial 
infarction [25]. Hydrogen peroxide stimulates the production of 
nitric oxide radicals ONOO-, which leads to oxidative modifications 

in the nucleic acids of cardiac cells, which leads to myocardial 
structural remodeling and thus leads to myocardial functional 
impairment [26]. 
 Hydrogen peroxide affects by causing severe effects of 
proteins, lipids and nucleic acids inside the mitochondria, in 
particular the process of lipid peroxidation in the inner membrane 
of cardiac mitochondria, which is important for energy metabolism, 
which leads to the dissolution of cytochrome C and thus the 
production of ATP decreases [27]. 
 H2O2 damages mitochondrial DNA, mtDNA, and thus leads 
to the ROS production cycle that leads to a loss of the function of 
mitochondrial enzymes to transfer electrons and thus occurs 
programmed cell death. This effect is known as the “toxic effect of 
oxidative stress” [28]. 
 After oral administration, rutin is metabolized to quercetin 
and a disaccharide by the enzyme β-glucosidase and then to its 
final metabolites in the form of phenolic acids such as (3,4-
dihydroxybenzoic, 3,4-dihydrophenylacetic acid, 4-hydroxyl 
benzoic acid) [29], these products possess a dihydroxyphenyl 
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group that gives the ability of phenols to inhibit iron and copper 
ions that can begin to form active free oxygen radicals, thus 
removing heavy metals and scavenging free radicals. 
 Therefore, the significant decrease in the levels of cardiac 
biomarkers Troponin I, CK-MB, LDH and Myoglobin in the (G3) 
and (G4) groups (dose with hydrogen peroxide and Rutin at a 
concentration of 60 mg/kg and 30 mg/kg, respectively) compared 
with the control group show the positive role of this substance in 
terms of the ability to protect the heart and resist oxidative stress. 
In a study of the effect of rutin on the cell death caused by 
hydrogen peroxide in vivo and in vitro in the cell line derived from 
the heart tissue of rats with myocardial ischemia it was found that 
rutin significantly reduced oxidative myocardial damage caused by 
oxidative stress [30]. Also, the results of our study agreed with [31], 
who showed that rutin has a protective effect on the heart and 
blood vessels by preventing oxidative damage in the lining cells of 
the aorta. The results of the current study also showed the cardiac 
enzymes of the two groups (G5) and (G6) that were dosed orally 
with rutin compound only at a concentration of 60 mg / kg and a 
concentration of 30 mg / kg, respectively, at moderate and close 
levels than the levels in the negative control group (G1) and thus 
rutin proves that it is non-toxic bioflavonoid compound that does 
not have a negative effect when used, and this is one of the most 
important reasons for its common use in human medicine [32]. 
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