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ABSTRACT

Objective: Decreased serum magnesium and ascorbic acid has been associated with increased risk of myocardial infarction (MI). The present study 
was planned to evaluate the status of ascorbic acid in patients suffering from MI and to compare them with normal healthy individuals.

Methods: This retrospective study was conducted in the Department of Biochemistry in collaboration with the Department of Medicine, Government 
Medical College, Guru Nanak Dev Hospital, Amritsar. Fifty patients already diagnosed with MI, attending medicine OPD and IPD. Fifty healthy 
individuals with ages and sex-matched from the same population served as controls. Plasma acorbic acid levels and lipid profiles were also estimated.

Result: In our study, we observed that the difference between the plasma ascorbic acid levels of normal individuals and the patient of MI was 
statistically highly significant (p<0.001). It was also seen that the maximum number of subjects was found the age of 51–70 years in MI patients.

Conclusion: Decreased plasma ascorbic acid levels may be one of the causes of MI, so its supplementation may delay MI and its complications.
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INTRODUCTION

Myocardial infarction (MI) refers to tissue death of the heart muscle 
caused by ischemia, due to lack of oxygen supply. It is a type of acute 
coronary syndrome, which describes a sudden or short-term change 
in symptoms related to blood flow to the heart [1]. An estimated 
17.9 million people died from cardiovascular diseases (CVDs) in 
2019, representing 32% of all global deaths. Of these deaths, 85% 
were due to heart attack and stroke. A  recent study highlighted that 
an increased intake of Vitamin C may significantly reduce the risk of 
cardiovascular mortality. Ascorbic acid is an important water-soluble 
antioxidant in human plasma [2] and has a protective role in the 
development of atherosclerotic heart disease by inhibiting low-density 
lipoprotein (LDL) oxidation [3]. The ability of Vitamin C to donate 
electrons also makes it a potent water-soluble antioxidant that readily 
scavenges free radicals such as molecular oxygen, superoxide, hydroxyl 
radical, and hypochlorous acid [4]. Atherogenesis can be inhibited 
by supplementation with antioxidants [5]. A  number of prospective 
studies have reported, at least in some populations that low blood levels 
of ascorbic acid are independently associated with the risk of coronary 
heart disease, stroke, CVD death, and all-cause mortality. A meta-analysis 
of MI patients found that Vitamin C improved endothelial function [6]. 
Numerous studies revealed that ascorbic acid supplementation reduces 
the accumulation of total cholesterol on arterial walls [7]. Ascorbic acid 
deficiency could significantly increase the concentration of cholesterol. 
There is an evidence that ascorbic acid can act as a protective factor 
against atherosclerosis by inhibiting LDL oxidation and participating in 
the mobilization and excretion of cholesterol. Hence, ascorbic acid can 
reduce the development of atherosclerosis which leads to MI [8,9]. This 
study was conducted to assess the levels of ascorbic acid in myocardial 
patients and to compare the levels in healthy individuals.

METHODS

The present study was undertaken in the Department of Biochemistry 
and the Department of Medicine, Guru Nanak Dev Hospital, attached 
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Table 2: Plasma ascorbic acid levels in controls and MI patients

S. No. Subjects Number 
of cases

Plasma ascorbic acid

Range 
(mg/dL)

Mean 
(mg/dL)

SD SE

1. Controls 50 0.42–1.50 1.18 0.31 0.04
2. Patients 50 0.21–0.62 0.41 0.11 0.02
highly significant (t=15.4; p<0.001)

Table 1: Demographic biochemical parameters in MI patients 
and control

Parameters Patient 
Mean±SD

Control 
Mean±SD

p‑value

Total Cholesterol (mg/dL) 226.4±20.42 177.4±16.98 p<0.001
TG (mg/dL) 174.9±25.22 142.7±11.48 p<0.001
HDL‑C (mg/dL) 40.76±4.8 52.1±6.04 p<0.001
LDL ‑c (mg/dL) 150±22.8 96.9±14.0 p<0.001
VLDL‑C (mg/dL) 35.2±7.07 28.5±2.26 p<0.001
Ascorbic acid 0.41±0.11 1.18±0.31 p<0.001
p<0.001 – Highly significant, LDL: Low‑density lipoprotein, HDL‑C: High‑density 
lipoprotein cholesterol, VLDL‑C: Very LDL cholesterol

to Government Medical College, Amritsar. Fifty patients in the age 
group  30–90  years who had attended the emergency Wards of Guru 
Nanak Dev Hospital, Amritsar were selected for the study. After the 
approval of the Institutional Ethical Committee, the study was done. 
Written informed consent was taken by all the study participants. 
5 mL venous blood was taken in a dry disposable syringe under aseptic 
conditions by vein puncture in the anticubital vein, in a sterile dry and 
acid-washed vial for biochemical analysis. The biochemical parameters 
like ascorbic acid and parameters of dyslipidemia like total cholesterol, 
triglycerides, high-density lipoprotein cholesterol, LDL cholesterol 
(LDL-C), and very LDL cholesterol (VLDL-C) were evaluated by kit 
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ascorbic acid levels of a normal individual and the patient of MI was 
statistically highly significant (t=15.4; p<0.001), with the levels of 
plasma ascorbic acid significantly lower in MI patients as compared to 
normal healthy individuals. The ascorbic acid was significantly low in 
MI patients compared to controls [13] as shown by our findings.

Table  3 thus, it was observed that the maximum number of subjects 
were in Group I, that is, 30–50 years in control, and Group II, that is, 
51–70 years in patients. Plasma ascorbic acid levels were found to be 
affected by age in the patient group but the levels were not affected by 
age in the control group. It was also seen that the maximum number 
of subjects was found the age 30–50 years in control and 51–70 years 
in patients. Moreover, ascorbic acid levels show inverse relation with 
increasing age, more prone to MI [14,15]. It was observed that plasma 
ascorbic acid levels were low as age advanced. High risk for MI reveals 
that men, the elderly, smokers, diabetics, and hypertensives have 
lowered plasma ascorbic acid levels [16]. Although, it was observed 
from the present study that out of 50 individuals in controls 22 (44%) 
were males and 28 (56%) were females while in patients there were 
19 (38%) males and 31 (62%) were females (Graph 1). Thus, it shows 
that MI is more prevalent in females [17].

CONCLUSION

Decreased plasma ascorbic acid levels may be one of the causes 
of myocardial infarction (MI) and its post-MI complications, so its 
supplementation may delay MI and its post-  MI complications. Thus, 
plasma ascorbic acid may be done as a routine investigation for the 
assessment of MI and its complications.
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Table 3: Plasma ascorbic acid levels in different age groups of controls and in MI patients

Plasma ascorbic acid conc. (mg/dL)

S. No. Age group (in years) Controls Patients

No. of subjects Range (mg/dL) Mean±SD No. of subjects Range (mg/dL) Mean±SD
1. Group I (30–50) 31 0.42–1.50 1.19±0.30 13 0.23–0.58 0.43±0.11
2. Group II (51–70) 18 0.42–1.50 1.17±0.34 31 0.21–0.62 0.41±0.11
3. Group III (71–90) 1 1.40 1.40±0 6 0.21–0.45 0.37±0.1
Group‑ I t=8.4; (p<0.001), Group‑ II t=10.86; (p<0.001), Group‑ III t=9.36; (p<0.001)

methods on semi-autoanalyzer. The changes in these parameters were 
compared with those of the control group, comprising 50 apparently 
healthy individuals of the same age group. The patients suffering from 
uncontrolled hypertension, gross congestive heart failure, myxoedema, 
proliferative diabetic retinopathy, suspected to be of aortic dissection, 
acute myocarditis or pericarditis with a skeletal muscle injury, 
myopathy, and muscular dystrophy renal failure were excluded from 
the study.

Statistical analysis
All the results of patients were compared with controls and results 
were expressed as mean±SD. Statistical significance was determined 
by Students t-test for unpaired data. The value of significance was 
evaluated with a p-value. Analysis of data was done on SPSS version 15.

RESULTS AND DISCUSSION

The present study was done on 50 patients who were suffering from 
MI and compared with 50 controls. Biochemical analysis of all these 
parameters has shown a significant high in both groups, depicted in 
Table  1. During the progression of atherosclerosis, the endothelium, 
which plays a main role in vascular homeostasis, undergoes major 
functional changes under the influence of oxidized or minimally 
modified LDL particles. LDL also plays a further role in the progression 
and initialization of the plaque [10]. Graundy has shown that high 
levels of LDL-C are a critical marker for the initiation and progression 
of the atheromatous plaque [11]. The same findings were seen in our 
study. It seems that serum triglyceride levels predispose a subject to 
an increased risk of MI. Increased serum triglyceride levels are a good 
predictor of mortality due to ischemic heart disease [12].

Table  2 depicts the plasma ascorbic acid levels in normal healthy 
individuals and in patients of MI under study. In normal individuals 
(n=50), the plasma ascorbic acid levels ranged from 0.42–1.50 mg/dL with 
a Mean±SD. of 1.18±0.31. In patients individuals (n=50), the plasma 
ascorbic acid levels ranged from 0.21 to 0.62 mg/dL with a Mean±SD. 
of 0.41± 0.11. It was observed that the difference between the plasma 
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Graph 1: Plasma ascorbic acid levels in controls and MI patients



173

	 Kaur et al.
Asian J Pharm Clin Res, Vol 16, Issue 4, 2023, 171-173

evolving plausible scenario. Crit Rev Food Sci Nutr 1996;36:341-55. 
doi: 10.1080/10408399609527729, PMID 8740438

5.	 Ashor AW, Lara J, Mathers JC, Siervo M. Effect of vitamin C on 
endothelial function in health and disease: A  systematic review 
and meta-analysis of randomised controlled trials. Atherosclerosis 
2014;235:9-20. doi: 10.1016/j.atherosclerosis.2014.04.004, PMID 
24792921

6.	 Frei B. Ascorbic acid protects lipids in human plasma and low-
density lipoprotein against oxidative damage. Am J Clin Nutr 
1991;54  (6  Suppl:1113S-8. doi: 10.1093/ajcn/54.6.1113s, PMID 
1962556

7.	 Retsky KL, Frei B. Vitamin C prevents metal ion dependent initiation 
and propagation of lipid peroxidation in human low density lipoprotein. 
Biochim Biophys Acta 1995;1257:279-87. doi: 10.1016/0005-
2760(95)00089-u, PMID 7647104

8.	 Simon JA. Vitamin C and cardiovascular disease: A review. J Am Coll 
Nutr 1992;11:107-25. doi: 10.1080/07315724.1992.12098232, PMID 
1578086

9.	 Jacques PF, Sulsky SI, Perrone GA, Schaefer EJ. Ascorbic acid and 
plasma lipids. Epidemiology 1994;5:19-26. doi: 10.1097/00001648-
199401000-00005, PMID 8117777

10.	 Quamhich HT, Flack JM, Hilner JE, Howard BV, Tracy RP. Plasma 

fibrinogen levels and correlates in young adults. Am J Epidemiol 
1993;138:1023-36.

11.	 Grundy SM. Cholesterol and MI. Arch Intern Med 1997;157:1177-84. 
doi: 10.1001/archinte.157.11.1177, PMID 9183228

12.	 Austin MA. Plasma triglycerides and coronary heart disease. 
Arterioscler Thromb 1991;111:2-14. doi: 10.1161/01.atv.11.1.2, PMID 
1987999

13.	 Heyden S, Heiss G, Hames CG, Bartel AG. Fasting triglycerides as 
predictor of total and MI mortality in Evan country Georgia. J Chronic 
Dis 1980;33:275-82. doi: 10.1016/0021-9681(80)90022-3, PMID 
7372765

14.	 Simuans LA. Triglyceride levels and the risk of MI: A  view from 
Australia. Am J Cardiol 1992;70:144-84.

15.	 Carlson LA, Bottiger LE. Hypertriglyceridemia in occlusive MI. 
Atherosclerosis 1981;392:37-8.

16.	 Simon JA, Murtaugh MA, Gross MD, Loria CM, Hulley SB, 
Jacobs  DR. Relation of ascorbic acid to coronary artery calcium: 
The coronary artery risk development in young adults study. Am J 
Epidemiol 2004;159:581-8. doi: 10.1093/aje/kwh079, PMID 15003962

17.	 Libby P. The concept of atherosclerotic risk factors. In: Harrison’s 
Principles of Internal Medicine. 16th ed., Vol. 02. New York: McGraw 
Hills; 2005. p. 1425-33.


