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ABSTRACT: 
Background: Magnesium (Mg) is an intracellular cation which takes part in various functions including smooth muscle 

contractility. Studies have shown that serum Mg level has no significant effect on asthma severity. To evaluate serum 

magnesium levels in asthmatic subjects. Materials & methods: A total of 40 subjects were enrolled. They were divided into 

20 cases and 20 controls. The subjects with respiratory medicine with stable asthma were randomly selected. The statistical 

significance was calculated using Chi-square test. The result was analysed using SPSS software. Results: There was a linear 

relationship between serum magnesium level and FEV1. As the FEV1 decreased, there was an associative decrease in serum 

magnesium levels. Conclusion: Hypomagnesaemia is more prevalent in stable asthmatics. 
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INTRODUCTION  

Magnesium (Mg++) is the fourth most common cation 

in the body and the major intracellular divalent cation. 

Mg++ in extracellular fluid is crucial for normal 

neuromuscular activities; intracellular Mg++ forms a 

key complex with ATP and is an important cofactor for 

a wide range of enzymes, transporters, and nucleic 

acids needed for normal cellular function, replication, 

and energy metabolism. 1 Total body Mg++ is about 25 

g (1000 mmol). About 50% of it is in the bones, only 

1% is in the extracellular fluid, and the rest is within 

the cells. About 30% of the serum Mg++ is bound to 

albumin. Mg++ has several actions on rabbit bronchial 

airways including relaxation of airway smooth muscle, 

bronchodilation, anticholinergic effects, and 

stabilization of mast cells. 2 Magnesium deficiency has 

been shown to correlate with a number of chronic 

diseases like hypertension, diabetes mellitus, and 

hyperlipidemia. 3 Mg++ is proved to be useful in the 

management of acute coronary syndrome, 4 Pre-

eclampsia and eclampsia, 5 and ventricular 

tachyarrythmia. 6  

Hypomagnesemia leads to muscle contraction and 

hypermagnesemia to muscle relaxation. 7 There are 

studies documenting usefulness of Mg in treating acute 

asthma. 8,9 There are several studies on serum Mg 

levels in asthma patients which show that 

hypomagnesemia is commonly seen in asthmatics. 10,11 

Mg2+ deficiency is associated with airway 

hyperreactivity, wheezing, and impaired lung function. 

Several studies have suggested that Mg2+ might play a 

beneficial role in the prevention and treatment of 

asthma through relaxation of the bronchial smooth 

muscles. 12 Beneficial effects of Mg2+ on lung function, 

airway reactivity, and wheezing were observed in two 

observational studies. 13,14 However, other studies 

could not confirm these results. 15 Potential beneficial 

effects of dietary factors including Mg2+, copper, and 

zinc have been suggested and require further 

investigation. 16 Hence, this study was done to evaluate 

serum magnesium levels in asthmatic subjects. 
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MATERIALS & METHODS 

A total of 40 subjects were enrolled. They were divided 

into 20 cases and 20 controls. The subjects with 

respiratory medicine with stable asthma were randomly 

selected. They were assessed clinically and their serum 

magnesium levels were measured. This was compared 

with the serum magnesium values of 20 non-asthmatic 

healthy controls. Pulmonary function test was done. 

Serum magnesium was measured using ELISA kit. The 

statistical significance was calculated using Chi-square 

test. The result was analysed using SPSS software. 

 

RESULTS 

A total of 40 subjects were enrolled. There was a linear 

relationship between serum magnesium level and 

FEV1. As the FEV1 decreased, there was an 

associative decrease in serum magnesium levels. 

 

Table 1: Change in serum magnesium level (meq/lit) 

with FEV1% in asthmatics 

FEV1% Magnesium level 

Mild >80 1.2 

Moderate 50-79 0.8 

Severe 30-49 0.6 

Very severe <30 0.4 

 

The mean (SD) serum magnesium concentration in 

asthmatic patients was significantly lower than that 

obtained in the control with p<0.001. The mean (SD) 

Forced Expiratory Volume (FEV1 %) in asthmatic 

patients is significantly lower than in controls with p 

value <0.001. 

 

Table 2: analysis 

Variables  Case (n 

=20) 

Control (n 

=20) 

p- value 

FEV1 (%) 45.18 97.52 0.001 

Serum 

magnesium 

(meq/lit) 

1.54 2.44 0.001 

 

DISCUSSION 

The relation between Mg and asthma is well 

established over the years. Among these, the most well-

known association is the therapeutic utility of MgSO4 

in acute severe asthma. Asthma is characterized by 

airway obstruction. Increased airway smooth muscle 

tone is the main mechanism leading to this obstruction. 

Mg is an essential macro element, which takes part in 

smooth and skeletal muscle contraction and 

neurosynaptic function. 17 It has an inhibitory effect on 

acetylcholine secretion. 18 Several studies have 

established this inhibitory action as the basis for 

MgSO4 use in acute asthma. Hence, this study was 

done to evaluate serum magnesium levels in asthmatic 

subjects. In the present study, a total of 40 subjects 

were enrolled. There was a linear relationship between 

serum magnesium level and FEV1. As the FEV1 

decreased, there was an associative decrease in serum 

magnesium levels. A study by Yuvaranjan S et al, 

showed that serum magnesium value between 1.5 and 

2.5mg/dl was considered normal and any value below 

1.5 mg/dl was considered as hypomagnesaemia. Using 

this cut-off value, a total of 40 patients is compared 

with 40 healthy individuals. About 35(87.5%) patients 

were found to have hypomagnesaemia and their serum 

magnesium value ranged between 0.70 and 1.4 mg/dl. 

Rest 5(12.5%) patients had normal serum magnesium 

level. It can be concluded from the present study that 

hypomagnesaemia is more prevalent in stable 

asthmatics than non-asthmatic control. 19  

In the present study, the mean (SD) serum magnesium 

concentration in asthmatic patients was significantly 

lower than that obtained in the control with p<0.001. 

The mean (SD) Forced Expiratory Volume (FEV1 %) 

in asthmatic patients is significantly lower than in 

controls with p value <0.001. Another study by 

Daliparty VM et al, showed 256 patients who met the 

inclusion criteria. After 96 patients were removed 

based on exclusion criteria, 160 patients were grouped 

into three based on the level of symptom control. Forty-

eight patients belonged to the “well controlled” group, 

59 in “partly controlled” group, and the remaining 53 

in “uncontrolled” group. The mean serum Mg level 

(mg/dl) was 2.08 ± 0.37, 2.07 ± 0.28, and 1.83 ± 0.34 

in well, partly, and uncontrolled groups, respectively. 

As the level of control of asthma decreased from well 

controlled to uncontrolled, the level of mean serum Mg 

also decreased. Serum Mg levels have a positive 

correlation with the level of symptom control in 

asthma. In uncontrolled asthma, serum Mg is 

significantly low. Hence, it might be useful as a 

biomarker in assessing control or severity of asthma. 20 

Kilic H et al, depicted that in the asthma group, 10% (n 

= 9) of the patients had hypomagnesemia and 5.5% (n 

= 5) had hypophosphatemia. Patients with asthma were 

divided into two groups: the hypomagnesemic group (n 

= 9) and the normomagnesemic group (n = 41). Forced 

expiratory volume in 1 s (FEV1), FEV1%, peak 

expiratory flow (PEF), and PEF% were lower in the 

hypomagnesemic group than in the normomagnesemic 

group (p = 0.02). Multiple logistic regression analysis 

revealed a statistically significant association between 

hypomagnesemia and PFT in the hypomagnesemic 

asthmatic group. The correlations of age with FEV1, 

FEV1%, PEF, and PEF% were as follows: p = 0.00, r 

= 0.29; p = 0.00, r = 0.43; p = 0.03, r = 0.22; p = 0.00, 

r = 0.38; and p = 0.03, r = 0.22, respectively. The 

correlation of serum magnesium levels with PFT 

(FEV1, FEV1%, PEF, PEF%) were as follows: p = 

0.001, r = 0.29; p = 0.001, r = 0.43; p = 0.03, r = 0.22; 

and p = 0.001, r = 0.38, respectively. The other 

electrolytes were within the normal range in both 

groups. Hypomagnesemia and hypophosphatemia 

were found to be the most common electrolyte 

abnormalities in patients with chronic stable asthma. 

FEV1, FEV1%, PEF, and PEF% were significantly 

lower in asthmatic patients with hypomagnesemia 

compared to asthmatic patients with 

normomagnesemia. 21 Hypomagnesemia has been 
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suggested to be associated with increased incidence of 

wheezing, airway hyperreactivity, and impaired lung 

function. 22 International guidelines have 

recommended the use of intravenous Mg2+ sulfate 

(MgSO4) in the treatment of acute severe asthma. This 

is particularly important if FEV1 is between 25 and 

30% of predicted value at presentation, or if the patient 

has demonstrated a poor response to short-acting β2-

agonists. 23 However, the effects of hypomagnesemia 

in chronic stable asthmatic adult patients are not well 

defined. Hypomagnesemia was found to be common in 

patients with chronic asthma, although the cause was 

unknown. 22,23 Asthmatic patients with low serum 

levels of Mg2+ were found to have more severe 

asthmatic symptoms and a higher incidence of asthma 

exacerbation and hospitalization than asthmatic 

patients with normal serum levels of Mg2+. 22,24 

 

CONCLUSION 

Hypomagnesaemia is more prevalent in stable 

asthmatics. There is statistically significant correlation 

of hypomagnesaemia with severity of asthma.  

 

REFERENCES 
1. Bringhurst FR, Demay MB, Krane SM, Kronenberg HM. 

Bone and mineral metabolism in heath and disease. In: 

Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo 

DL, Jameson JL, Loscaljo J, et al., editors. Harrison’s 

Principles of Internal Medicine. 17th ed. Vol 2. New 

York: McGraw Hill medical; 2008. pp. 2365–77.  

2. Spivey WH, Skobeloff EM, Levin RM. Effect of Mg 

Chloride on rabbit bronchial smooth muscle. Ann Emerg 

Med. 1990;19:1107–12.  

3. Fox C, Ramsoomair D, Carter C. Magnesium;its proven 

and potential clinical significance. South Med J. 

2001;94:1195–1201.  

4. Woods KL, Fletcher S, Roffe C, Haider Y. Intravenous 

magnesium sulphate in suspected acute myocardial 

infraction: results of the second Leicester intravenous 

magnesium intervention trial(LIMIT- 2) Lancet. 

1992;339:1553–8.  

5. Deshnukh MM, Rajwade AA, Walke DD, Kutty VV, 

Kudtarkar RR. Preliminary report on the use of 

magnesium sulphate in cases of severe pre-eclampsia and 

eclampsia. J Postgrad Med. 1985;31:199–202.  

6. Iser LT, Chung P, Tobis J. Magnesium therapy for 

intractable ventricular tachyarrythmias in normal 

magnesemic patients. 1983;138:823-8. West J Med. 

1983;138:823–8. 

7. Swaminathan R. Magnesium metabolism and its 

disorders. Clin Biochem Rev. 2003;24:47–66.  

8. Ciarallo L, Brousseau D, Reinert S. Higher-dose 

intravenous magnesium therapy for children with 

moderate to severe acute asthma. Arch Pediatr Adolesc 

Med. 2000;154:979–83.  

9. Singh AK, Gaur S, Kumar R. A randomized controlled 

trial of intravenous magnesium sulphate as an adjunct to 

standard therapy in acute severe asthma. Iran J Allergy 

Asthma Immunol. 2008;7:221–9 

10. Lee SH, Song WJ, Park HW, Kim SH, Park HK, Kim SH, 

et al. Serum micronutrients levels and clinical features of 

elderly asthmatics. Allergy Asthma Respir Dis. 

2017;5:223–7.  

11. Ali AA, Bakr RM, Yousif M, Foad RE. Assessment of 

serum magnesium level in patients with bronchial 

asthma. Egypt J Chest Dis Tuberc. 2015;64:535–9. 

12. Hill J, Micklewright A, Lewis S, et al. Investigation of 

the effect of short-term change in dietary magnesium 

intake in asthma. Eur Respir J. 1997;10:2225–2229.  

13. Britton J, Pavord I, Richards K, et al. Dietary magnesium, 

lung function, wheezing, and airway hyper-reactivity in 

a random adult population sample. Lancet. 

1994;344:357–362 

14. Soutar A, Seaton A, Brown K. Bronchial reactivity and 

dietary antioxidants. Thorax. 1997;52:166–170.  

15. Butland BK, Fehily AM, Elwood PC. Diet, lung function 

and lung function decline in a cohort of 2,512 middle-

aged men. Thorax. 2000;55:102–108.  

16. Fogarty A, Lewis SA, Serivener SI, et al. Oral 

magnesium and vitamin C supplements in asthma: a 

parallel group randomized placebo-controlled trial. Clin 

Exp Allergy. 2003;33:1355–1359. 

17. Saris NE, Mervaala E, Karppanen H, Khawaja JA, 

Lewenstam A. Magnesium. An update on physiological, 

clinical and analytical aspects. Clin Chim Acta. 

2000;294:1–26.  

18. Fox C, Ramsoomair D, Carter C. Magnesium: Its proven 

and potential clinical significance. South Med J. 

2001;94:1195–201. 

19. Yuvarajan S, Ambikapathi P, Reddy V, Kalaikovan B, A 

study on serum magnesium level in bronchial asthma 

patients. IP Indian J Immunol Respir Med 2017;2(1):4-6 

20. Daliparty VM, Manu MK, Mohapatra AK. Serum 

magnesium levels and its correlation with level of control 

in patients with asthma: A hospital-based, cross-

sectional, prospective study. Lung India. 2018 Sep-

Oct;35(5):407-410 

21. Kılıc H, Kanbay A, Karalezlı A, Babaoglu E, Hasanoglu 

HC, Erel O, Ates C. The Relationship between 

Hypomagnesemia and Pulmonary Function Tests in 

Patients with Chronic Asthma. Med Princ Pract. 

2018;27(2):139-144. 

22. Alamoudi OS. Hypomagnesaemia in chronic, stable 

asthmatics: prevalence, correlation with severity and 

hospitalization. Eur Respir J. 2000;16:427–431.  

23. Neill AM, Martin IR, Weir R, et al. Community acquired 

pneumonia: aetiology and usefulness of severity criteria 

on admission. Thorax. 1996;51:1010–1016.  

24. Alamoudi OS. Electrolyte disturbances in patients with 

chronic, stable asthma. Chest. 2001;120:431–436. 

 


