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Abstract 

Background and Objective: Myocardial infarction and its complications, such as arrhythmia, may 

have magnesium as an underlying cause. Adding magnesium to your diet can help your heart's 

metabolism, which in turn reduces the risk of calcium buildup and cell death. Researching the 

association between arrhythmias and serum magnesium levels in patients suffering from acute 

myocardial infarction was the primary goal of the study. 

Method: A total of 50 instances of acute myocardial infarction were randomly selected from patients 

hospitalised to Department of General Medicine, Sambhram Institute of Medical Sciences and 

Research, BEML Nagar, Kolar Gold Fields, Karnataka, India. This study was conducted between the 

periods of over a 12 month period, from April 2017 to March 2018.  

Results: One of the leading causes of death and disability globally is coronary artery disease. 

Arrhythmias and other consequences of coronary artery disease are leading causes of mortality. 

Compared to patients with normal magnesium levels, those with low magnesium levels after an acute 

myocardial infarction were more likely to develop ventricular arrhythmias, according to this study. 

Potentially lowering the occurrence of arrhythmias, magnesium replacement treatment may be 

administered to individuals with acute myocardial infarction who exhibit low serum magnesium levels. 

Patients' magnesium levels differ significantly between those with and without arrhythmias. 

Conclusion: Patients experiencing arrhythmias are more likely to have low magnesium levels 

following an acute myocardial infarction. Acute myocardial infarction patients with low magnesium 

levels may benefit from magnesium therapy. 
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Introduction 

Pasteur proved that inorganic substances are necessary for yeast to grow in a laboratory 

setting. As a whole and in each of its three distinct compartments-intracellular, interstitial, 

and intravascular-the human body naturally strives to keep fluid balance proper. A multitude 

of factors, including hemodynamic and electrolyte dynamics, interact intricately to control 

this [1-3]. 

There is a time of rapid expansion happening in the field of mineral metabolism right now. 

New research suggests that minerals are essential for life just like proteins, lipids, and 

carbohydrates. Research on the value of minerals and vitamins, along with other active 

chemical substances, is currently receiving a lot of attention. Research has connected 

magnesium levels to an increased risk of acute myocardial infarction and its complications, 

including arrhythmias. Other cardiovascular disorders are also significantly affected by it [4, 

5]. The myocardium cannot continue to perform its essential functions without magnesium 

ions. Patients who died suddenly from ischemic heart disease had a much lower 

concentration of magnesium in their myocardium. The rapid death caused by ventricular 

fibrillation in ischemic heart disease (IHD) is largely attributable to magnesium's 

involvement in this illness. According to some research, magnesium deficiency can lead to 

coronary vasospasm, which in turn can cause sudden death in patients with ischemic heart 

disease (IHD) [6-8].  

According to the theory, hyperlipidemia, which magnesium shortage causes, aids in the 

formation of atheromatous plaques. At the present time, myocardial infarction is one of the 

leading killers. Many factors, including the exact nature of the disease itself, impact the 

prognosis. Finding out whether there is a connection between arrhythmias and serum 

magnesium levels in patients with acute myocardial infarction is the main goal of this 

research. 
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Patients presenting within 12 hours after the beginning of 

symptoms of acute myocardial infarction were included in 

the study to see whether there was an association between 

serum magnesium levels and arrhythmias [9-11]. 

After reducing magnesium intake in rats, Greenberg noticed 

heart failure marked by fibroblast growth and polyplastic 

infiltration. Enzymes involved in oxidative phosphorylation 

require magnesium as an essential component. It was 

established that the disruption of the function of these 

magnesium-dependent enzymes was the cause of the 

observed abnormalities in rats. Magnesium was difficult to 

isolate and estimate in the early 20th century due to a lack of 

Standardisation in the procedure [12, 13]. For a long time, 

scientists paid little attention to studies that examined 

magnesium's effects on humans. Having said that, there 

were enough research looking at the significance of 

magnesium in non-primates. Research on magnesium 

metabolism in humans has been expedited by the emergence 

of more accurate and standardised methods for monitoring 

serum magnesium levels in laboratory settings [14, 15]. 

 

Materials and Methods 

A total of 50 instances of acute myocardial infarction were 

randomly selected from patients hospitalised to Department 

of General Medicine, Sambhram Institute of Medical 

Sciences and Research, BEML Nagar, Kolar Gold Fields, 

Karnataka, India. This study was conducted between the 

periods of over a 12 month period, from April 2017 to 

March 2018. 

 

Inclusion Criteria 

 Chest Discomfort patients. 

 Acute Myocardial Infarction in ECG. 

 Cardiac Enzymes Elevation. 

 

Exclusion Criteria  

 People who are hypokalemic. 

 

Results 

 
Table 1: Patient demographics (age, sex) 

 

Sr. No. Age (yrs.) Male Female Total 

1. 30 to 40 7 1 8 

2. 40 to 50 8 4 12 

3. 50 to 60 9 4 13 

4. 60 to 70 11 3 14 

5. 70 to 80 3 - 3 

Total 38 12 50 

 

There were 38 men and 12 girls among the fifty cases 

studied in this research, for a ratio of four to one. 

Individuals in their 60s and 70s had the greatest incidence of 

acute myocardial infarction, followed by those in their 50s 

and 60s.  

 
Table 2: Patients as per religion 

 

Sr. No. Religion Patients % 

1. Hindus 40 80% 

2. Muslims 10 20% 

 

Table 2 presents the distribution of patients according to 

their religion. Out of the total 50 participants, 40 (80%) 

were Hindus and 10 (20%) were Muslims. 

 

Table 3: Risk parameter 
 

Sr. No. Risk parameters Patients 

1. Smoking 10 

2. Family history 20 

3. Obesity 5 

4. Hypertension 6 

5. Diabetes mellitus 5 

6. Dyslipidemia 4 

 

Smoking is the predominant risk factor observed in patients 

with acute myocardial infarction, according to the study. 

Cigarette smoking expedites the development of coronary 

atherosclerosis in individuals of all genders and age groups, 

while also heightening the likelihood of thrombosis, plaque 

instability, and myocardial infarction. Moreover, it 

exacerbates angina by augmenting myocardial oxygen 

demands and diminishing oxygen delivery. Among the 50 

individuals included in this study, 10 were smokers, 20 had 

a family history of the condition, and 5 were classified as 

obese.  

Among the 50 patients included in this study, 6 individuals 

were identified as hypertensive based on their medical 

history and blood pressure measurements. The study 

revealed that hypertension is the second most significant 

risk factor for the occurrence of acute myocardial infarction. 

Among the 50 individuals examined in this study, 5 were 

diagnosed with diabetes and 4 were diagnosed with 

dyslipidemia. 

 
Table 4: Time 

 

Sr. No. Time Patients % 

1. 0-3 hours 10 20% 

2. 3-6 hours 40 80% 

 

In this study, 40 cases (80% of the total) arrived to the 

hospital within 3-6 hours after experiencing chest pain, 

whereas 10 cases (20%) arrived within 0-3 hours. 

 
Table 5: Levels of magnesium in the serum of patients with 

arrhythmias 
 

Sr. No. Serum Mg (mg/dl) Day-1 % Day-5 % 

1. < 1.6 10 20% 10 20% 

2. 1.6 to 2.50 20 40% 10 20% 

3. > 2.5 Nil Nil Nil Nil 

 

Table 5 presents the serum magnesium levels in patients 

with arrhythmias. On day 1, 60% of the patients had 

magnesium levels ranging from 1.6 to 2.50. On day 5, this 

percentage to 40%. 

 
Table 6: Levels of magnesium in the serum of patients without 

arrhythmias 
 

Sr. No. Serum Mg (mg/dl) Day 1 % Day 5 % 

1. < 1.6 5 10% 5 10% 

2. 1.6-2.5 15 30% 20 40% 

3. > 2.5 5 10% 0 - 

 

Data from patients without arrhythmias may be found in 

Table 6, which shows that the total 50% mg level ranged 

from 1.6 to 2.50 mg on day 1, and by day 5, it had reached 

50%. 
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Discussion 

In the last ten years, magnesium has risen to prominence as 

a pivotal action in the study of heart health. Acute 

myocardial infarction and its consequences, including 

arrhythmias, have been associated to it. To keep the sodium-

potassium pump running smoothly, magnesium is required 

for ATP activation. Furthermore, because of its calcium-

inhibiting properties, magnesium has been associated with 

arrhythmias after an acute myocardial infarction. A ratio of 

4:1 between males and females was achieved within the 50-

patient trial group, which included 38 men and 12 females. 

Subjects in their sixties and seventies had the greatest 

incidence of acute myocardial infarction. On the first day, 

the average serum magnesium level for all 50 patients in this 

study was 1.78±0.32, and on the fifth day, it rose to 

2.32±0.44. Acute myocardial infarction was the official 

diagnosis for 65 consecutive individuals whose magnesium 

levels were tested in this investigation [15-17]. In contrast to 

the control group and patients without cardiac chest 

discomfort, those who experienced acute coronary 

insufficiency or acute myocardial infarction (AMI) had 

lower serum magnesium concentrations. Twenty patients 

hospitalised for acute myocardial infarction had their serum 

magnesium levels measured on days 1, 7, and 12 of their 

stay. On the first day, serum magnesium levels dropped 

significantly across the board. Plasma magnesium levels 

drop significantly in the first three days following the start 

of ischemic heart disease, according to a study of sixty-

seven patients. Nevertheless, the levels were back to normal 

within fifteen to twenty-five days after the illness began [16-

18]. 

On the first day of the study, participants with arrhythmias 

had a substantially lower serum magnesium level than those 

without arrhythmias. The serum magnesium levels of both 

arrhythmia-prone and non-arrhythmia-prone individuals 

rose between days 1 and 5. This study compared the effects 

of a 24-hour magnesium infusion to a placebo on 48 patients 

who had suffered an acute myocardial infarction. 

Ventricular tachycardia was much less common during 

monitoring, but other ventricular arrhythmias were not 

significantly different [18-20]. 

The 273 participants in the trial were randomly assigned to 

receive intravenous magnesium or a placebo, with the latter 

being reserved for patients suspected of experiencing an 

acute myocardial infarction. The rate of ventricular 

arrhythmia was significantly lower in the magnesium group 

as compared to the placebo group. In this study, 103 patients 

with a recent diagnosis of acute myocardial infarction were 

given one of two treatments: A magnesium infusion over 48 

hours or a placebo. Death rates have dropped dramatically. 

Furthermore, when comparing the magnesium group to the 

control group, there was a small but statistically significant 

decrease in the incidence of tachyarrhythmia that required 

therapy [21-23]. 

Along with a placebo, 400 individuals suspected of having 

an acute myocardial infarction (AMI) were given a 

continuous magnesium sulphate infusion for a set amount of 

time. Two hundred people were found to have suffered an 

acute myocardial infarction. There was no statistically 

significant difference between the placebo group and the 

magnesium group in terms of mortality or the incidence 

rates of ventricular dysarrhythmia requiring medication. A 

total of ninety-four patients suffering from acute myocardial 

infarction were randomly assigned to one of two groups: 

One group was given a daily magnesium bolus injection of 

30 mmol, while the other group received a placebo for three 

days. Neither the placebo group nor the magnesium group 

had significantly different rates of death or potentially fatal 

arrhythmias [24-26]. 

In a separate study, 100 participants who were thought to be 

suffering from an acute myocardial infarction were given a 

24-hour magnesium infusion or a placebo. Six hundred and 

twenty-two people were found to have myocardial 

infarction. The frequency of tachyarrhythmia did not change 

throughout the 245-day monitoring period. A significant 

increase in Brady arrhythmias was, however, associated 

with magnesium infusion treatment. An infusion of 

magnesium, potassium, 10% glucose, or 2% glucose was 

administered to 264 patients who were randomly 

randomised to receive one of these treatments for suspected 

acute myocardial infarction. A total of 228 people were 

found to have myocardial infarction. Neither the magnesium 

group nor the placebo group showed any statistically 

significant differences in death rates or the incidence of 

ventricular tachycardia or fibrillation [25-27]. 

For the first three days of their hospital stay, seventy-six 

patients were randomised to receive either a placebo or a 

magnesium infusion at a rate of 0.38 mmol/l per kg every 

twelve hours. The incidence of ventricular tachycardia was 

not significantly different between the two groups, 

according to the study. Of the 905 patients admitted over a 

one and a half year period, 362 were admitted due to acute 

myocardial infarction and 563 were admitted for other 

reasons. Upon admission, the reference group's serum 

magnesium levels were significantly higher than those of the 

acute myocardial infarction and non-AMI groups. Acute 

myocardial infarction patients admitted with 

hypomagnesaemia were more likely to experience 

ventricular tachycardia, ventricular fibrillation, and severe 

ventricular premature beats [27-29]. 

 

Conclusion 

Fifty individuals with a diagnosis of acute myocardial 

infarction were the subjects of this investigation. There were 

four times as many men as women in the research group, 

and those aged fifty to ninety-nine had the greatest rate of 

acute myocardial infarction. Eighty percent of the 

population was Hindu, with twenty percent being Muslim, 

according to the research. According to the research, 

patients most often cited chest pain as a symptom. Sweating 

was experienced by 25% of patients, dyspnea by 25%, and 

palpitations by 10%, all of which were associated by this 

symptom. According to the research, smoking is the biggest 

risk factor, followed by high blood pressure and diabetes. 
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