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ABSTRACT 
 
Asthma is a chronic inflammatory disorder of the airway characterized by airway hyper responsiveness, recurrent 
episodes of wheezing, breathlessness, chest tightness, and coughing. Low dietary magnesium (Mg) intake influences 
the occurrence and management of asthma. The conventional medications for the asthma treatment usually decrease 
the body’s magnesium value and stores. Some studies have indicated the existence of the Mg deficiency in acute 
asthma.  Accordingly, it has been suggested that MgSO4 improves the lung function and causes bronchodilation as 
an emergency treatment for asthma attack. 
______________________________________________________________________________ 
 

INTRODUCTION 
 
Asthma is a chronic inflammatory disorder of the airway in which associated with airway hyper responsiveness that 
leads to recurrent episodes of wheezing, breathlessness, chest tightness, and coughing (1). Low dietary magnesium 
(Mg) intake can have an influence on the occurrence and management of asthma (2-6). The medications used in the 
treatment of asthma decrease the body’s magnesium value and storage (7). Mg is an essential element of human 
body, but the mechanisms of its beneficial actions for pulmonary function are not completely known.  
 
Human body is almost receiving Mg by competition with calcium entry via blocking voltage dependent calcium 
channels (8, 9). Mg inhibit contraction of vascular and, which blocks the release of acetylcholine from cholinergic 
nerve terminal and histamine from bronchial smooth muscles (in vitro) by involved as an acetylcholine inhibitor 
mast cells. It is also stimulates synthesis of nitric oxide and prostacyclin (10). Mediators from basophil and mast 
cells lead to increase in cellular calcium concentration (11).  Consequently, Mg is a natural calcium channel blocker, 
which can influence in cellular calcium concentration (12, 13). 
 



Seyed Ahmad Hosseini et al Int. J. Pharm. Res. Allied Sci., 2016, 5(2):86-92 
______________________________________________________________________________ 

87 

However, some studies indicated the existence of the Mg deficiency in acute asthma. Accordingly, it has been 
suggested that MgSO4 improves the lung function and causes bronchodilation as an emergency treatment for asthma 
attack (11, 14, 15). While, the influence of oral magnesium supplementation in asthma control, is of no known (16). 
To the best of our knowledge, only few studies reported a significant improvement in lung function of patients with 
asthma following the use of Mg (17). Besides, no study exists about the effect of using oral magnesium 
supplementation on levels of IL-17 in patients with asthma. Hill et al. showed that short-term change in dietary Mg 
improves the clinical symptoms, but not the pulmonary function test in adult patients with asthma (9). Fogarty et al. 
showed that Mg had no effect in adults with asthma (2).  
 
This study was designed to determine the effect of two months exposure to oral Mg supplementation on asthma 
symptoms, lung functions, and quality of life in patients experiencing mild and moderate persistent asthma. 

 
MATERIALS AND METHODS 

 
Study design and population: This randomized, double-blind, placebo controlled, clinical trial was performed on 
112 patients with mild and moderate persistent asthma from a hospital affiliated by Ahwaz Jundishapur university of 
Medical Sciences. The study was approved by Ethics Committee of Ahvaz Jundishapur University of Medical 
Sciences and all the participants signed the informed consent before enrolling in the study.  
 
Inclusion criteria:  Patients at 19 to 55 years of age who met the diagnostic criteria for mild to moderate asthma 
according to the current Global Initiative for Asthma (GINA) guidelines, with mild or moderate asthma, and 
nonsmoker, used only beta-agonists or inhaled corticosteroids (ICS) as asthma medications, were included. The 
diagnosis was based on clinical history and spirometric pulmonary testing. Mild asthma was defined as: forced 
expiratory volume in 1 second (FEV1) >80 %, variability FEV1<20-30% and for moderate asthmatic FEV1=60-
80%, variability FEV1>30% (14). None of the subjects showed any evidence of hospitalization for asthma in the last 
6 months.  
 
Exclusion criteria: Patients with an evidence of abnormal kidney function, other lung disease, uncontrolled 
hypertension, cardiovascular disease, immunodeficiency or infection with human immunodeficiency virus (HIV), 
taking any treatment likely to affect magnesium absorption or excretion, including diuretics or calcium containing 
medications or have any change in own diet, with current use of theophylline or leukotriene antagonists,  smoking, 
psychiatric disorders, and pregnancy or breastfeeding,  were excluded. 
 
Intervention: Venous blood samples were collected for serum magnesium and IL-17 estimation at the beginning and 
end of study. Participants were randomly assigned to consume 340 mg (14.0 mmol) of Mg as Mg citrate per day or 
placebo for two months. The amount of Mg used in this study was the standard RDA of 340 mg. Outcomes were 
changes in subjective measures of asthma control, pulmonary function tests, bronchial inflammation, and Mg status. 
At baseline visit 1and again (within two months after visit 1) at month 2, all subjects were given pulmonary function 
tests (PFT) and IV Mg load test (0.1 mmol Mg/kg) and IL-17 in serum. On enrollment into the study at month 0, 
subjects were randomly divided to consume 340 mg of Mg citrate (each capsule with 170 mg Mg to be taken twice 
daily with food), or a placebo (appearing capsules containing cellulose mixture) for two months. The randomization 
was performed using the random digit methods. A pharmacist prepared capsules containing placebo (glycine). The 
magnesium or glycine capsule presented a similar appearance. The difference between the two groups was only the 
presence or absence of Mg.  Subjects were also asked to complete the Asthma Control Questionnaire (ACQ) (18) 
and Asthma Quality of Life Questionnaires (AQLQ) (19). Patients were asked to hold their breath for three seconds 
after each inhalation, and then to exhale slowly for three seconds. FEV1 was measured one min after each 
inhalation. Serum dosage of Mg was collected in all subjects, in the baseline and end of study period. Normal 
magnesium values in our laboratory were 1.8-2.6 mg/dl in males and 1.9-2.5 mg/dl in females. Heparinized blood 
samples were used for analysis of serum Mg.  After overnight fasting, venous blood sample was obtained from 
subjects. After transferring the aspirated blood to a metal–free test tube containing sodium heparin, plasma was 
separated within 30 minutes (20). Because asthma is a chronic inflammatory disease and Mg deficiency is associated 
with impaired lung function and increased systemic inflammation (13, 21). We tested any changes in the levels of 
serum IL-17 in all the participants.   
 
Outcomes: The experimental protocol include clinical evaluation, serum dosage of Mg, lung function tests (PFT), 
serum dosage of IL-17. Pulmonary function tests included of forced vital capacity (FVC), forced expiratory volume 
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at first second (FEV1) and FEV1/FVC ratio. The parameters were recorded as the best of the three blows. Patients 
did not have any respiratory infections during the previous 15 days. The pulmonary function values of FVC, FEV1 
were described and analyzed as percent predicted values for the study subjects. The predicted values were based on 
the GINA. Subjective measurements of asthma control were assessed with the validated Quality of Life 
Questionnaire (AQLQ) and Asthma Control Questionnaire (ACQ) of Juniper et al. (18, 19) The AQLQ is consist of 
four subjective domains related to functional outcomes (symptoms, emotions, exposure to environmental stimuli, 
and activity limitation) associated with asthma control. The ACQ score is included of six subjective domains 
(morning symptoms, nocturnal waking, activity limitations, and shortness of breath, wheezing, and beta-agonist use) 
and FEV1% predicted. Information was collected by a questionnaire including the age, sex, family history of 
asthma, weight, height and history of hospitalization because of attack asthma in recent one year.  
 
Statistical analysis: Main outcomes were changes in measures of pulmonary function, ACQ and AQLQ scores, 
measures of inflammation, and Mg status. Statistical analysis was concluded by using SPSS software on data. Each 
outcome was compared within treatment groups by paired t test for parametric data and the Wilcoxon signed rank 
test for non-parametric data. Between groups comparisons were done using analysis of variance (ANOVA) or the 
Mann-Whitney’s test. All analyses were two-tailed, and p values ≤ 0.05 were considered as significant. 
 

RESULTS 
 
Of the 112 subjects recruited to take part in the study, six withdrew after one week in the treatment period (placebo 
arm) because of concerns that study tablets were affecting their fitness, and five subjects did not participate in serum 
Mg test (supplement arm), and one subject in our protocol traveled to another city, therefore our complete data 
available on 100 subjects (53 males and 47 females). The intervention and placebo groups were matched considering 
demographic characteristic (Table 1). 
 

Table 1. Demographic characteristics of the asthmatic patients participated in this study 
 

Characteristics Mg (Magnesium) placebo P 
Sex (Number (%))    
Male 25(50%) 28(56%) 0.548 
Female 25(50%) 22(44%)  
Age (year, Mean ± SD) 36.38 ± 9.72 34.56 ± 8.28 0.316 
Weight (kg) 71.10 ± 12.41 73.34 ± 11.76 0.445 
Height (cm) 166.6 ± 8.95 167.3 ± 9.03 0.737 
BMI (kg/m2) 25.6 ± 3.82 26.19 ± 3.69 0.430 

 
Table 2. Pulmonary function tests data of the Mg and placebo groups during the study period 

 

Variable (%) 
 Mg (n = 50)   Placebo (n = 50)  
 Mean ± SD   Mean ± SD  

 pre post P pre post P 
FVC 72.28 ± 15.15 79.50 ± 17.75 0<0.001 73.76 ± 14.01 75.08 ± 14.31 0.055 
FEV1 67.35 ± 18.16 77.77 ± 13.99 0<0.001 69.24 ± 16.37 71.36 ± 16.60 0.009 
FEV1/FVC 75.29 ± 10.10 83.71 ± 8.67 0<0.001 75.88± 9.73 75.91 ± 14.33 0.984 

 
Table 3. Magnesium contents at the baseline and two months in the study groups 

 
Mg Status Baseline Two months P 

Mg 2.30 ± 0.41 2.47 ± 0.61 0.039 
S-Mg (mmol/l)    
Placebo 24.7 ± 0.56 2.61 ± 0.69 0.041 
P 0.114 0.273  
Difference between the groups 0.785 

 
After two months of oral Mg supplementation, significant changes in FVC (P=0.002), FEV1 (P=0.000), FEV1/FVC 
ratio (P=0.000) were observed (Table 2). So after two months of oral Mg supplementation, the FVC, FEV1 have 
increased and the FEV1/FVC ratio value has decreased significantly. 
 
Comparable to the baseline blood samples, the concentration of Mg in serum (S-Mg) at month 0, in all the subjects 
was within the normal range (Table 3). At that time, the mean serum Mg concentration was 2.30 ± 0.41 mg/dl in the 
Mg group and 2.47 ± 0.61mg /dl in the placebo group (the reference range in our laboratory is 1.8 – 2.6 mg/dl in 
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males and 1.9-2.5 mg/dl in females.) after two months intervention, the mean serum Mg concentration was 2.47 ± 
0.56 mg/dl and 2.61 ± 0.69 mg/dl in the Mg and placebo groups, respectively (P= 0.785). 

 
Figure 1. Comparison of  IL-17 levels between the Mg receiving and placebo groups 

 
Among all the subjects, the baseline overall score for AQLQ ranged from 2.5 to 5.6 on a one to seven points scale. 
The mean was 3.49 indicating that asthma caused some limitation of quality of life “only a little of the time,” which 
is consistent with a diagnosis of mild to moderate asthma. After two months of Mg supplementation, there were no 
significant different change in mean score of AQLQ (p=0.81).  
 
No significant between-group differences were noted. Between all the participants, at the baseline score for asthma 
control ranged from 0.6 to 3.8 on a 0 to six-point scale. The mean score of 3.8 suggested that asthma was not well 
controlled in our study subjects. After Two months of Mg supplementation, there was significant improvement 
(measured as a decrease) in the overall ACQ mean score by 1.4042 ± 0.7027 in the Mg group (P = 0.00). In the 
placebo group, the change in ACQ mean score of 0.2194 ± 0.4256 was not significant (P = 0.00). Significant 
improvements were seen only in the Mg group after two months.  
 
At month 2, there were no significant differences between placebo (mean; 95% CI) (2.07 ± 1.03) and Mg groups 
(1.75± 0.98) in term of the IL-17 Concentrations (Figure 1). 

 
DISCUSSION 

 
The purpose of the present study was to evaluate that daily oral Mg supplementation (340 mg) for two months 
would improve pulmonary function tests, subjective measures of asthma control and quality of life, bronchial 
inflammation, and measures of Mg status in adults with mild to moderate asthma. Our findings show that subjects in 
the Mg treatment group presented a significant improvement in subjective measures of asthma control and involved 
in significant changes in FEV1, FVC and FEV1/FVC. There were no significant changes in measures of 
inflammation and Mg status in either group. 
 
The literature shows only three studies investigating the effect of oral Mg supplementation in adults and one study in 
children that presenting conflicting results (2, 9, 17). These studies were very different in the number of participants, 
duration of intervention, and the type of Mg supplementation. Hill et al. studied 17 asthmatic subjects followed a 
low Mg diet for two periods of three weeks, separated by one week run-in/wash-out, in which the patients took 
either Mg (400 mg/d) or placebo supplementation.  
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A high Mg intake was associated with improvement in symptom scores, although not in objective measures of 
airway reactivity. The authors suggested that a longer period was necessary to evaluate the beneficial role of oral Mg 
in patients with asthma (9). Fogarty et al. performed a study on 100 patients with asthma who received oral Mg 
supplementation (450 mg/d) during 16 weeks. Finally they get no evidence of any beneficial effect of Mg 
supplementation, and suggested that likely their finding was due to their patients that were well controlled on 
conventional asthma medications (2). Kazak (2010) et al. conducted a study on 55 patients who used only beta-
agonists or inhaled corticosteroids (ICS) as asthma medications.  
 
Subjects consume 340 mg of Mg or a placebo for 6.5 months. Peak expiratory flow rate (PEFR) showed a 5.8% 
predicted improvement over time in those consuming the Mg. There was significant improvement in AQLQ mean 
score units and ACQ score only in the Mg group after 6.5 months of Mg supplementation. They claimed that the 300 
mg dose range of Mg supplementation is insufficient for the treatment of patient with asthma(17). Since we have an 
inaccurate indication of the amount of Mg we need based on the RDA, we do not know how much magnesium is 
needed and how long of time is required to replenish magnesium stores. 
 
Our study showed that two months Mg supplementation increased FVC, FEV1, whereas decreased FEV1/FVC ratio 
values significantly in intervention group compared to the placebo. In contrast to our result Hill et al. and Amaral 
and colleagues didn’t report any significant improvement in FEV1, FVC and FEV1/FVC ratio (9, 22). 
 
The mean AQLQ score of 3.26 for all participants at enrollment declared that asthma caused some basic limitation 
of their quality of life. Both groups were exposed to asthma exacerbation triggers (such as dust, smoke, weather, and 
air pollution) during the study. After intervention, we could not find any significant improvement in quality of life 
scores. The mean ACQ overall score of 3.59 in participants at month 0 indicated a weak asthma control. But After 
two months of Mg supplementation, we observed a significant difference between Mg and placebo subjects in 
asthma control. The improvement in symptoms was consistent with a study by Hill et al. (9).  
 
To evaluate the effect of Mg supplementation on airway inflammation, we used IL-17, a noninvasive marker of 
airway inflammations. Our study was the first performed in asthmatic patients, aiming to investigate the effect of 
oral magnesium on IL-17 as inflammation marker.  
 
There were no significant differences between the placebo and the Mg groups in IL-17 concentrations. Thus oral Mg 
supplementation may not affect the IL-17 concentrations. 
 
Mild Mg deficiency is difficult to detect since serum Mg concentration is maintained within a narrow range by the 
small intestine and kidney and may be replenished by Mg stores in bone and muscle.  In our study mean S-Mg 
values were within normal limits for both groups, this results are like as other articles (8, 23) Just seven of 100 
participants (3 in the Mg-supplemented group, 4 in the placebo group) had serum Mg below <1.6 mmol/L at months 
0. Hypomagnesemia has been associated with severe asthma, while individuals with mild or moderate asthma have 
normal Mg concentrations (13). A study of Mg supplementation in children with asthma showed no significant 
change in S-Mg after they consumed 300 mg Mg/d for two months (22).   
 
Another randomized, placebo-controlled, double-blind parallel group study of 300 men and women who received 
450 mg/day Mg chelate for four months showed no significant change in S-Mg, although 24-hour urinary Mg 
excretion increased (2). In contrast to our results, a randomized placebo-controlled cross-over of 17 people with 
asthma who were asked to consume a low Mg diet (100–200 mg/day) found that S-Mg and 24- hour urinary Mg 
excretion were higher at the end of the 400 mg/day Mg treatment than placebo (9). 
 
This study has important implications for the prevention and treatment of asthma. It presents improvement in both 
objective and subjective measures of lung function. 
 

CONCLUSION 
 
Our study showed that patients with mild to moderate asthma who received inhaled fluticasone in combination with 
oral Mg supplementation presented improvement in function test of lung and subjective measures of asthma control 
compared with those receiving placebo. Although there is conflicting research regarding Mg supplementation and 
asthma outcomes, this study suggests a possible beneficial effect of Mg, a low-price mineral, for the control of 
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asthma. Limitations are that, we did not evaluate urinary Mg in 24 hours and just emphasize on serum Mg and the 
trial was two months duration. The advantage of Mg supplementation may also have been limited by this fact that 
duration of study could be important for our results. Furthermore other factors that may affect pulmonary function 
test or proper use of inhaler were not assessed in our study. 
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