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Abstract

Background: Myocardial infarction (MI) is the main cause of illness, mortality, and stress worldwide. Oxidative stress is the major
cause of myocardium tissue damage associated with cell necrosis.
Objectives: The current study was designed to compare biochemical parameters with in vitro antioxidant activity in MI patients.
Methods: This observational cohort study was conducted on 53 MI patients, and the samples were collected on the basis of
a non-random sampling technique from April 2022 to November 2022. Lipid profile (i.e., total cholesterol (TC), high-density
lipoprotein (HDL), low-density lipoprotein (LDL), very-low-density lipoprotein (VLDL), and triglycerides (TG)) and cardiac
profile (i.e., troponin T, troponin I, creatine kinase MB (CK-MB), and creatine phosphokinase (CPK)) were measured for the
confirmation of variation in biochemical parameters. Afterward, the inhibition of oxidative stress was analyzed through the
2,2-diphenyl-1-picrylhydrazyl (DPPH) assay on the serum samples of the patients.
Results: Of 53 MI patients, 33 and 20 cases were male and female, respectively. Moreover, the correlation of the DPPH assay with
TC, troponin T, and troponin I was determined by Pearson correlation. The correlation coefficients range from -1 to 1, indicating the
strength and direction of the linear relationship between the markers. The concentrations of lipid profile (i.e., TC, TG, LDL, and VLDL)
or cardiac profile (i.e., CK-MB, CPK, troponin T, and troponin I) were significantly elevated in all MI patients. However, the HDL level
(P = 0.001) was decreased.
Conclusions: According to obtained results, reactive oxygen species (ROS) might be the causative agent of MI. Therefore, if
an antioxidant medication is used as administrative content, it would be helpful for the treatment of MI and a lead mark for
pharmaceutical companies in drug designing for MI patients.
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1. Background

Myocardial infarction (MI) is a significant global
health issue, causing illness, mortality, and stress. It is
estimated that over 3 million individuals experience an
ST-elevation myocardial infarction annually; however,
non-ST elevation myocardial infarction affects more
than 4 million individuals. Although MI was previously
considered a disease that mainly occurred in developed
countries, its prevalence is increasing in developing
nations (1). The MI occurs when there is a reduction in
myocardial perfusion sufficient to cause cell necrosis,
often accompanied by thrombus formation in the

coronary arteries. The causative event is the rupture
of an atherosclerotic plaque, which exposes the blood to
thrombogenic lipids and triggers the initiation of platelets
and clotting factors in the blood. The most common
coronary plaque leading to stenosis is a lipid-enriched
core with a thin fibrous cap (2).

The MI refers to a heart attack caused by plaque
build-up on the inner walls of arteries, decreased blood
flow to the heart, and damage to the heart muscle due
to hypoxia (3, 4). The etiology of MI is not limited to
atherosclerosis, as several different causes can lead to this
condition (5). Patients who have experienced an MI often
present with chest pain, which can vary in severity and
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emotional impact due to the subjective nature of pain (6,
7). Thrombus formation at the base of a sclerotic plaque
with an additional lumen often results in myocardial
perfusion impairment during MI (8). Atherosclerosis can
progress through a cyclic process of injury and repair,
leading to increased plaque rupture and thrombosis (9).

Basically, oxidative stress is caused by reactive oxygen
species (ROS) and is responsible for tissue destruction
and different pathological conditions. The ROS family
includes free radicals, such as superoxide and nitrogen
dioxide, and non-radicals, such as hypochlorous acid, lipid
hydroperoxide, and ozone (10). The ROS are important in
mediating corporeal responses. Following exposure to
environmental stressors, such as hypoxia, ROS production
can disrupt endogenous antioxidant systems and cause
myocardial tissue damage (11). Oxidative stress is the
major cause of myocardium tissue damage. Free radicals
have been linked to numerous diseases, such as heart
diseases, certain cancers, aging, inflammation, and
anemia. However, antioxidants fight against numerous
diseases and disorders by neutralizing disease-causing
free radicals. Antioxidant compounds have the ability to
neutralize ROS, serve as a defense against free radicals, or
prevent the production of ROS or oxygen radicals (11).

Endogenous antioxidants are classified into enzymatic
or non-enzymatic antioxidants. Superoxide dismutase
(SOD) is an enzymatic antioxidant and an important
mechanism of defense in living organisms. Enzymatic
antioxidants break and remove free radicals, for example,
SOD and glucose oxidase (12). Non-enzymatic antioxidants
are albumin, transferrin, and ferritin, which are defensive
antioxidants in the plasma of human blood and play a vital
role in the first line of body defense (13).

2. Objectives

The present study aimed to determine which
biochemical parameters (i.e., lipid profile and cardiac
profile) affect antioxidant assay at its highest level in MI
patients.

3. Methods

An observational cohort study was conducted at the
University of Lahore, Pakistan, and the 53 samples were
collected from the Punjab Institute of Cardiology in Lahore
and Rehmatul lil Alameen Institute of Cardiology in Lahore
through the non-random sampling technique. To avoid
the effect of confounding variables, the inclusion criteria
were patients who were non-smokers and had a body mass
index below 27 kg/m2.

3.1. Estimation of Biochemical Parameters

After taking the clinical history from patients, 5 ml
of the blood sample was collected from the patients who
were admitted to the intensive care unit (ICU) 24 hours
ago, and the serum of the collected samples was separated
on the high gravitational force of the centrifuge. All the
procedures were performed under the World Health
Organization’s standard operating procedures. Then,
these serum samples of the suspected MI patients were
examined on the cobas c 311 and cobas e 411 (Roche,
Switzerland) chemistry analyzers for the evaluation of
lipid profile (i.e., total cholesterol (TC), high-density
lipoprotein (HDL), low-density lipoprotein (LDL),
very-low-density lipoprotein (VLDL), and triglycerides
(TG)) and cardiac profile (i.e., troponin T, troponin I,
creatine kinase MB (CK-MB), and creatine phosphokinase
(CPK)) by Roche kits (Roche, Switzerland).

3.2. 2,2-Diphenyl-1-picrylhydrazyl Assay

After the evaluation of biochemical parameters,
antioxidant activity was done to inhibit the oxidative
stress in the confirmed patients’ samples using
2,2-diphenyl-1-picrylhydrazyl (DPPH) (Sigma-Aldrich,
USA), sodium phosphate buffer (Honeywell Fluka, USA),
and methanol solution (Sigma-Aldrich, USA). The DPPH
reduction assay was performed by adding 400 µL of 0.1
mM working solution of DPPH and then adding 400 µL
of 10 mM sodium phosphate buffer. Then, 20 µL of serum
was added and incubated for 30 minutes at an ambient
temperature of 21°C. The absorbance of the samples
was measured at 520 nm by using UV-180 and U-2900
HITACHI spectrophotometers (Shimadzu, Japan) (14). The
percentage of the DPPH scavenging effect was calculated
by the following formula (15):

(1)DPPH scavenging effect =
A0 −A1

A0
× 100

A0 = The absorbance of control
A1 = The absorbance of sample

3.3. Statistical Analysis

The analysis of the data was carried out using
Statistical Package for the Social Sciences software (SPSS,
version 25.0). Pearson correlation, mean, and standard
deviation (16) were calculated to assess the results. A
P-value < 0.05 was considered statistically significant.

4. Results

The 53 MI patients in this study were within the age
range of 28-85 years. Moreover, 20 (37.7%) and 33 (62.3%)
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patients were female and male, respectively. The lipid
profile was significantly elevated (TC: 380 mg/dL, TG: 320
mg/dL, VLDL: 46 mg/dL, LDL: 185 mg/dL) except for HDL,
indicating a low level (45 mg/dL) in the MI patients (Table 1).
Similarly, the cardiac profile (CPK: 29.55 u/L, CK-MB: 182 u/L,
troponin T: 14560 pg/mL, troponin I: 26224.4 pg/mL) was
also remarkably elevated in the MI patients (Table 2). The
results were confirmed by the normal international values
of the concerned biochemical parameters.

Table 1. Serum Lipid Profile in Myocardial Infarction Patients

Parameters
Patients (n = 53)

Mean ± Standard Deviation P-Value a

Total cholesterol (mg/dL) 228.68 ± 62.608 0.01

Triglycerides (mg/dL) 187 ± 52.77 0.01

High-density lipoprotein
(mg/dL)

33.67 ± 6.30 0.001

Low-density lipoprotein
(mg/dL)

119.05 ± 15.53 0.01

Very-low-density
lipoprotein (mg/dL)

34.77 ± 5.10 0.01

a A P-value < 0.05 was considered significant.

Table 2. Serum Cardiac Profile in Myocardial Infarction Patients

Parameters
Patients (n = 53)

Mean ± Standard Deviation P-Value a

Creatine phosphokinase
(u/L)

487.00 ± 588.70 0.01

Creatine kinase MB (u/L) 42.37 ± 34.67 0.001

Troponin T (pg/mL) 2006.19 ± 3413.68 0.01

Troponin I (pg/mL) 3011.63 ± 5682.29 0.01

a A P-value < 0.05 was considered significant.

After the confirmation of MI, a DPPH assay was
performed for the inhibition of oxidative stress, and
as per the result, the maximum and minimum inhibition
of oxidative stress were 100% and 18.56%, respectively, with
a mean score equal to 91.73 ± 11.23. Therefore, the results
of maximum inhibition revealed that the DPPH was a
suitable agent against oxidative stress, as shown in Figure
1.

Table 3 is a correlation matrix table that shows
the Pearson correlation coefficients between various
biological markers, such as age, troponin I, troponin
T, CK-MB, CPK, TC, TG, HDL, LDL, VLDL, and DPPH assay,
a measure of antioxidant activity. The correlation
coefficients range from -1 to 1, indicating the strength
and direction of the linear relationship between the
markers. A positive correlation coefficient indicates a

direct relationship; nevertheless, a negative coefficient
indicates an inverse relationship. The asterisks indicate
the statistical significance of the correlations, with b

and a indicating very strong and moderate correlations,
respectively.

5. Discussion

The MI is the leading cause of illness and death
worldwide (17). Although it mainly occurs in developed
countries, it is becoming increasingly common in
developing nations (18). The MI occurs due to reduced
myocardial perfusion that causes cell necrosis, usually
associated with thrombus formation in the coronary
arteries (19). The causative event is the burst and rupture
of the atherosclerotic plaque, which reveals the blood to
chromogenic lipids and triggers platelets and clotting
factors. The most common coronary plaque for stenosis is
a lipid-rich core with a thin fibrous cap (19).

The present study was performed to note the
concentrations of the lipid profile (i.e., TC, TG, HDL, LDL,
and VLDL) and cardiac profile (i.e., troponin T, troponin
I, CK-MB, and CPK) in MI patients in response to the
inhibition of oxidative stress. The fear of oxidative stress is
increasing day by day, and the study to measure oxidative
stress is least common because the patients only treat
their diseases but do not see the background. The present
study aimed to check and balance the causes of lethal
diseases which affect human health, such as MI.

A prospective observational study by Kamal et al.
showed the raised values of serum troponin I (4.90
± 3.20) and CK-MB (17.69 ± 12.70) for risk stratum
in post-MI patients (14). The aforementioned study
selected 60 patients with a recent history of angina
identified as Q-wave MI and non-Q-wave MI by standard
echocardiography and cardiac markers within 24 hours of
the onset of cardiac arrest admitted to a coronary care unit
(14). The present collected the samples of those patients
who were newly admitted to ICU and evaluated the serum
cardiac troponin T (2006.19 pg/mL), troponin I (3011.63
pg/mL), and CK-MB (42.37 u/L) in the patients within 24
hours for further oxidative estimation.

Kedare and Singh in 2011 described that the DPPH
assay is the most common and has become the first
approach to assess the inhibition of oxidative stress (20).
The main principle of the reaction is accompanied by
the color replacement of DPPH evaluated at 517 nm, and
the discoloration acts as an indicator of antioxidant
efficacy (20). To keep this mechanism of action in mind,
the present study also selected DPPH radical scavenging
assay to inhibit the oxidative stress for MI patients.
Janaszewska and Barotsz performed a DPPH assay for
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Figure 1. Level of inhibition of oxidative stress in myocardial infarction patients (n = 53)

Table 3. Correlation of Biochemical Parameters and 2,2-Diphenyl-1-picrylhydrazyl Assay

Pearson
Correlation

Age Troponin I Troponin T Creatine
Kinase MB

Creatine
Phosphokinase

Total
Cholesterol

Triglycerides High-density
Lipoprotein

Low-density
Lipoprotein

Very-low-Density
Lipoprotein

DPPH Assay

Age 0.294 a 0.250 -0.038 0.013 0.342 a 0.259 -0.284 a -0.191 -0.233 0.067

Troponin I 0.294 a 0.702 b 0.466 b 0.392 b 0.391 a 0.283 a -0.352 b -0.182 -0.421 b -0.18

Troponin T 0.250 0.702 b 0.522 b 0.383 b 0.271 0.233 -0.287 a -0.322 a -0.293 a 0.048

Creatine
kinase MB

-0.038 0.466 b 0.522 b 0.480 b 0.250 0.278 a -0.119 -0.110 -0.180 -0.319 a

Creatine
phosphokinase

0.013 0.392 b 0.383 b 0.480 b 0.195 0.210 -0.212 -0.023 -0.166 -0.332 a

Total
cholesterol

0.342 a 0.319 a 0.271 0.250 0.195 0.87 b -0.607 b -0.534 b -0.583 b 0.118

Triglycerides 0.259 0.283 a 0.233 0.278 a 0.210 0.870 b -0.610 b -0.525 b -0.593 b 0.164

High-density
lipoprotein

-0.284 a -0.352 b -0.287 a -0.119 -0.212 -0.607 b -0.61 b 0.556 b 0.564 b -0.249

Low-density
lipoprotein

-0.191 -0.182 -0.322 a -0.110 -0.023 -0.534 a -0.52 b 0.556 b 0.47 b -0.185

Very-low-density
lipoprotein

-0.233 -0.421 b -0.293 a -0.180 -0.166 -0.583 b -0.593 b 0.564 b 0.476 b -0.142

DPPH assay 0.067 0.018 0.048 -0.31 a -0.332 a 0.118 0.164 -0.249 -0.185 -0.142

Abbreviation: DPPH, 2,2-Diphenyl-1-picrylhydrazyl.
a Pearson correlation is significant at the 0.05 level (two-tailed).
b Pearson correlation is significant at the 0.01 level.
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the first time on human plasma in 2002 (21). They
collected 20 samples of healthy individuals (15 males and
5 females). All the volunteers were young, 13 of whom were
smokers. The inhibition was measured at 520 nm by a
spectrophotometer (21). Similarly, the current study also
applied DPPH to human serum, and the current study’s
sample size was highly larger, as described in the previous
study. This study included the samples of 53 MI-positive
patients, male and female, and inhibition was checked
by a spectrophotometer at 520 nm, which showed 91.73 %
inhibition in MI patients.

Mal et al. compared demographically the lipid profile
of two groups in 421 participants, including the patient
group (MI patients, n = 212) and the control group
(non-MI patients, n = 209) (22). The TC and LDL were
remarkably elevated in patients with MI. Nonetheless, HDL
was lower in patients with MI. There was no remarkable
difference between TG in both the control and patient
groups (22). However, in the current study, the samples
of positive MI patients were collected based on the
non-random sampling technique, and the values were
confirmed by normal ranges as provided according to
the protocol. The TC (228.68 mg/dL) and LDL (119.05
mg/dL) were remarkably elevated, and HDL (33.67 mg/dL)
was lower in patients with MI. It was observed that
TG values (187 mg/dL) were near the borderline in MI
patients. Therefore, according to this scientific research
study, lipid peroxidation is a life-threatening marker for
the destruction of the myocardial membrane, which was
positively proved by the high level of cardiac profile and
lipid profile.

5.1. Conclusions

The current study mainly investigated the role of
oxidative stress in MI patients based on the variation
in biochemical parameters. According to the obtained
results, ROS might be the causative agent of MI with
elevated levels of cardiac profile and lipid profile.
Therefore, it is concluded that if an antioxidant
medication is used as administrative content for MI
patients, it would be helpful for the treatment of MI
patients. Additionally, the present study would help the
researchers to perform further research on oxidative stress
and be useful for pharmaceutical purposes.

Acknowledgments

The authors acknowledge the Punjab Institute
of Cardiology and Rehmatul lil Alameen Institute of
Cardiology for the execution of this research work.

Footnotes

Authors’ Contribution: H. A. conceived and designed
the study and drafted the manuscript. A. U., A. A., and A.
D. collected the data. T. M. performed statistical analyses.
M. A. helped in revising the manuscript. T. M. and H.
A. helped with plagiarism removal. All the authors read
and approved the final manuscript. All the authors
contributed equally to this manuscript.

Conflict of Interests: There is no conflict of interest.

Ethical Approval: This study was approved by the
Institutional Review Board (IRB-UOL-FAHS/890-VI/2022) of
the University of Lahore.

Funding/Support: No funding was received for this study.

References

1. White HD, Chew DP. Acute myocardial infarction.
Lancet. 2008;372(9638):570–84. [PubMed ID: 18707987].
https://doi.org/10.1016/S0140-6736(08)61237-4.

2. Boateng S, Sanborn T. Acute myocardial infarction.
Dis Mon. 2013;59(3):83–96. [PubMed ID: 23410669].
https://doi.org/10.1016/j.disamonth.2012.12.004.

3. Lu L, Liu M, Sun R, Zheng Y, Zhang P. Myocardial Infarction: Symptoms
and Treatments. Cell Biochem Biophys. 2015;72(3):865–7. [PubMed ID:
25638347]. https://doi.org/10.1007/s12013-015-0553-4.

4. Zhang YJ, Gan RY, Li S, Zhou Y, Li AN, Xu DP, et al.
Antioxidant Phytochemicals for the Prevention and
Treatment of Chronic Diseases. Molecules. 2015;20(12):21138–56.
[PubMed ID: 26633317]. [PubMed Central ID: PMC6331972].
https://doi.org/10.3390/molecules201219753.

5. Saleh M, Ambrose JA. Understanding myocardial infarction. F1000Res.
2018;7. [PubMed ID: 30228871]. [PubMed Central ID: PMC6124376].
https://doi.org/10.12688/f1000research.15096.1.

6. Parodi G. Editor’s Choice-Chest pain relief in patients
with acute myocardial infarction. Eur Heart J Acute
Cardiovasc Care. 2016;5(3):277–81. [PubMed ID: 25904757].
https://doi.org/10.1177/2048872615584078.

7. Omran MM, Zahran FM, Kadry M, Belal AAM, Emran TM. Role
of myeloperoxidase in early diagnosis of acute myocardial
infarction in patients admitted with chest pain. J Immunoassay
Immunochem. 2018;39(3):337–47. [PubMed ID: 29985768].
https://doi.org/10.1080/15321819.2018.1492423.

8. Shah N, Kelly AM, Cox N, Wong C, Soon K. Myocardial Infarction in
the "Young": Risk Factors, Presentation, Management and Prognosis.
Heart Lung Circ. 2016;25(10):955–60. [PubMed ID: 27265644].
https://doi.org/10.1016/j.hlc.2016.04.015.

9. Benowitz NL, Prochaska JJ. Smoking cessation after acute myocardial
infarction. J Am Coll Cardiol. 2013;61(5):533–5. [PubMed ID: 23369418].
https://doi.org/10.1016/j.jacc.2012.11.017.

10. Sies H, Jones DP. Reactive oxygen species (ROS) as
pleiotropic physiological signalling agents. Nat Rev
Mol Cell Biol. 2020;21(7):363–83. [PubMed ID: 32231263].
https://doi.org/10.1038/s41580-020-0230-3.

11. Zhao T, Wu W, Sui L, Huang Q, Nan Y, Liu J, et al. Reactive oxygen
species-based nanomaterials for the treatment of myocardial
ischemia reperfusion injuries. Bioact Mater. 2022;7:47–72.
[PubMed ID: 34466716]. [PubMed Central ID: PMC8377441].
https://doi.org/10.1016/j.bioactmat.2021.06.006.

Health Scope. 2023; 12(3):e134680. 5

http://www.ncbi.nlm.nih.gov/pubmed/18707987
https://doi.org/10.1016/S0140-6736(08)61237-4
http://www.ncbi.nlm.nih.gov/pubmed/23410669
https://doi.org/10.1016/j.disamonth.2012.12.004
http://www.ncbi.nlm.nih.gov/pubmed/25638347
https://doi.org/10.1007/s12013-015-0553-4
http://www.ncbi.nlm.nih.gov/pubmed/26633317
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6331972
https://doi.org/10.3390/molecules201219753
http://www.ncbi.nlm.nih.gov/pubmed/30228871
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6124376
https://doi.org/10.12688/f1000research.15096.1
http://www.ncbi.nlm.nih.gov/pubmed/25904757
https://doi.org/10.1177/2048872615584078
http://www.ncbi.nlm.nih.gov/pubmed/29985768
https://doi.org/10.1080/15321819.2018.1492423
http://www.ncbi.nlm.nih.gov/pubmed/27265644
https://doi.org/10.1016/j.hlc.2016.04.015
http://www.ncbi.nlm.nih.gov/pubmed/23369418
https://doi.org/10.1016/j.jacc.2012.11.017
http://www.ncbi.nlm.nih.gov/pubmed/32231263
https://doi.org/10.1038/s41580-020-0230-3
http://www.ncbi.nlm.nih.gov/pubmed/34466716
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8377441
https://doi.org/10.1016/j.bioactmat.2021.06.006


Ullah A et al.

12. Prenzler PD, Ryan D, Robards K. Chapter 1. Introduction to
Basic Principles of Antioxidant Activity. In: Prenzler PD, Ryan
D, Robards K, editors. Handbook of Antioxidant Methodology.
London, England: Royal Society of Chemistry; 2021. p. 1–62.
https://doi.org/10.1039/9781839165337-00001.

13. Mironczuk-Chodakowska I, Witkowska AM, Zujko ME.
Endogenous non-enzymatic antioxidants in the human
body. Adv Med Sci. 2018;63(1):68–78. [PubMed ID: 28822266].
https://doi.org/10.1016/j.advms.2017.05.005.

14. Kamal IM, Akter M, Islam N, Salehuddin AF, Towhiduzzaman M, Hoque
M, et al. Cardiac Troponin-I And CK-MB for Risk Stratification in Acute
Myocardial Infarction (First Attack): A Comparative Study. Bangladesh
J Med Biochem. 2013;4(1):10–5. https://doi.org/10.3329/bjmb.v4i1.13776.

15. Kumara P, Sunil K, Kumar AB. Determination of DPPH Free Radical
Scavenging Activity by RP-HPLC, Rapid Sensitive Method for the
Screening of Berry Fruit Juice Freeze Dried Extract. Nat Prod Chem Res.
2018;6(5). https://doi.org/10.4172/2329-6836.1000341.

16. Septio AA. Statistical Calculation of Mean, Median, Mode, and Standard
Deviation Using PHP programming language [thesis]. Kota Semarang,
Indonesia: Prodi Teknik Informatika Unika Soegijapranata; 2015.

17. Anderson JL, Morrow DA. Acute Myocardial Infarction. N

Engl J Med. 2017;376(21):2053–64. [PubMed ID: 28538121].
https://doi.org/10.1056/NEJMra1606915.

18. No authors listed. Pocket Book of Hospital Care for Children: Guidelines
for the Management of Common Childhood Illnesses. 2nd ed. Geneva,
Switzerland: World Health Organization; 2013.

19. Bohula EA, Giugliano RP, Leiter LA, Verma S, Park JG, Sever
PS, et al. Inflammatory and Cholesterol Risk in the FOURIER
Trial. Circulation. 2018;138(2):131–40. [PubMed ID: 29530884].
https://doi.org/10.1161/CIRCULATIONAHA.118.034032.

20. Kedare SB, Singh RP. Genesis and development of DPPH
method of antioxidant assay. J Food Sci Technol. 2011;48(4):412–22.
[PubMed ID: 23572765]. [PubMed Central ID: PMC3551182].
https://doi.org/10.1007/s13197-011-0251-1.

21. Janaszewska A, Bartosz G. Assay of total antioxidant capacity:
comparison of four methods as applied to human blood plasma.
Scand J Clin Lab Invest. 2002;62(3):231–6. [PubMed ID: 12088342].
https://doi.org/10.1080/003655102317475498.

22. Mal K, Kumar R, Ejaz M, Fatima K, Shaukat F. Comparison of Lipid
Profile in Patients With and Without Acute Myocardial Infarction.
Cureus. 2019;11(12). e6467. [PubMed ID: 32021736]. [PubMed Central ID:
PMC6979309]. https://doi.org/10.7759/cureus.6467.

6 Health Scope. 2023; 12(3):e134680.

https://doi.org/10.1039/9781839165337-00001
http://www.ncbi.nlm.nih.gov/pubmed/28822266
https://doi.org/10.1016/j.advms.2017.05.005
https://doi.org/10.3329/bjmb.v4i1.13776
https://doi.org/10.4172/2329-6836.1000341
http://www.ncbi.nlm.nih.gov/pubmed/28538121
https://doi.org/10.1056/NEJMra1606915
http://www.ncbi.nlm.nih.gov/pubmed/29530884
https://doi.org/10.1161/CIRCULATIONAHA.118.034032
http://www.ncbi.nlm.nih.gov/pubmed/23572765
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551182
https://doi.org/10.1007/s13197-011-0251-1
http://www.ncbi.nlm.nih.gov/pubmed/12088342
https://doi.org/10.1080/003655102317475498
http://www.ncbi.nlm.nih.gov/pubmed/32021736
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6979309
https://doi.org/10.7759/cureus.6467

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Estimation of Biochemical Parameters
	3.2. 2,2-Diphenyl-1-picrylhydrazyl Assay
	3.3. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Figure 1
	Table 3

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

