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ABSTRACT

Background: Depression, a common mental disorder, has risen to be one of the leading causes of disability worldwide and a
major cause of suicide attempts globally. There is evidence to suggest that magnesium affects the brain physiology and its role
in NMDA (N-methyl-D-aspartate) receptor regulation makes it a factor of interest in depressive pathology.

Aim & Objectives: To estimate the Serum Magnesium in newly diagnosed patients of depression and to compare it with the
normal population value.

Methods: A cross-sectional study was conducted in the Department of Biochemistry and the Department of Psychiatry at
MIMER Medical College, Bhausaheb Sardesai Talegaon Rural Hospital, Talegaon Dabhade, Pune patients were included. Their
serum was collected before they started any medication, and was analysed for Magnesium level by xylitol blue method.

Results: The serum magnesium levels are found to be significantly lower than the normal range. The mean value of serum
Magnesium in the study group was 1.72+ 0.33 mg/dl, comparatively less than the population value of 2.1+ 0.26 mg/dl

Conclusions: Serum Magnesium levels are decreased significantly in patients suffering from depression. Alteration of its level
could play a role in the pathology of depression. There is a scope for use of magnesium level estimation to determine the level
of depression and the efficacy of treatment. Use of Magnesium supplements in the treatment of depression may be effective and
requires further research.
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INTRODUCTION pomagnesemia has been suggested to affect neuronal regula-

. o . tion contributing to depression.*°
According to WHO, Depression is a common mental dis-

order, characterized by sadness, loss of interest or pleasure, According to various studies, *? magnesium supplementa-
feelings of guilt or low self-worth, disturbed sleep or appe-  tion has been linked to improvement in depressive symp-
tite, feelings of tiredness, and poor concentration. Depres- toms, but the results are ambiguous and the consensus on
sion affects more than 264 million people worldwide and is the relationship between magnesium and depression has not

predicted to be the leading cause of disease burden by 2030, been reached. Some studies have proposed that Magnesium
based on disability-adjusted-life-year '? may relieve depression by blocking the NMDA receptor,

dysfunction of which is a causative factor in the pathology

Magnesium is linked with brain biochemistry and fluidity ¢ depression.!®

of the neuronal membrane, making it one of the most es-

sential minerals in the human body. * It is a voltage depend- Review of literature suggests that studies on this topic have
ant blocker for the N-methyl-D-aspartate (NMDA) receptors 10t been conducted in the Indian population in the recent
which are found on nerve cells. Some evidence suggests that ~ Past. With antidepressant trials of adequate dose and dura-
alterations in magnesium regulate neurobiological pathways ~tion resulting in only about 50% of patients achieving re-

implicated in the pathophysiology of depressive illness.* mission "' and non-pharmacologic approaches requiring
Even though the exact mechanism is yet to be known, hy- skilled professionals and several weeks to months to achieve
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effectiveness, there is a great need for additional treatment
options. Many studies have drawn up inconclusive reports,
emphasizing the need for further research.'?

Serum Magnesium acts as a good indicator of magnesium
levels in the body and therefore its assessment can form the
basis of the correlation between the level of magnesium and
depression. A cross-sectional study of depressed patients
with the normal range of serum magnesium as a reference
will shed some light on the association of depression with
serum magnesium levels.

AIMS AND OBIJECTIVES

Aim: To estimate the levels of serum magnesium in clini-
cally diagnosed patients suffering from depression.

Objective: To investigate the serum magnesium level in de-
pressed patients and to compare it with the normal range.

MATERIALS AND METHODS

The study design used was a cross-sectional study. Blood
samples of 37 clinically diagnosed patients of depression
attending the OPD were collected and analyzed for levels
of serum magnesium after obtaining approval from the In-
stitutional Ethics Committee. The study was conducted at
MIMER Medical College and Bhausaheb Sardesai Talegaon
Rural Hospital, Department of Biochemistry and Psychiatry.

The normal value of serum Mg was taken as 2.1 = 0.26 mg/
dL

Newly diagnosed cases that were not on medications and
Magnesium supplements were included. Exclusion criteria
were patients who were already under treatment for depres-
sion and patients suffering from complicated co-morbidities
like bone abnormalities or under medications that affected
magnesium level.

After informed consent from the patients, 2ml of venous
blood was collected with all aseptic precautions. Serum was
obtained and analyzed for estimation of magnesium level
by the use of the Magnesium Colorimetric Assay kit which
employs the Xylidyl blue method.”* A fully automated bio-
chemical analyzer XL-640 was used.

Statistical analysis: SPSS Software. The data were ex-
pressed as mean + standard deviation. Mean values were
compared with the normal range by the Mann Whitney test.

RESULTS

The study was conducted on 37 newly diagnosed patients of
depression who were selected according to the inclusion and

exclusion criteria. Table 1- shows the range of serum magne-
sium observed in 37 patients of depression.

The overall mean value of serum Magnesium in the study
group is 1.72 £+ 0.33 mg/dl which is comparatively lesser
than the population value of 2.1+ 0.26 mg/dl.

A Mann Whitney test indicated that the magnesium value of
the study group was lower than the normal population value.

Figure 1 shows a diagrammatic representation of the dis-
tribution of serum magnesium levels in 37 depression pa-
tients. It is observed that serum magnesium levels in 70%
of depression patients are below the normal range, 24% of
depression patients are within the Normal range and 6 % of
depression patients are slightly above the normal range as
compared to the reference normal range. Figure 2 shows
the age-wise distribution of depression patients. The mean
age of depression patients was 49.6 + 19.4 years.

Table 2 illustrates serum magnesium levels in male and fe-
male depression patients. Out of 37 patients, 15 patients were
males and 22 were females. Table 3 illustrates the mean se-
rum Mg level in different age groups. It is observed that there
is no markable change in serum Mg level in different age
groups of depression patients.

The following observations were obtained on analysis:

The mean value of serum magnesium in cases is compara-
tively lesser than the reference normal range. It is also ob-
served that no markable change in serum Mg level in dif-
ferent age groups and male & female gender of depression
patients.

DISCUSSION

Magnesium is known to play an important role in the physi-
ological function of the brain and a variety of neuromuscular
and psychiatric symptoms including various types of depres-
sion have been observed in magnesium deficiency.'s

Our study revealed significant hypomagnesemia in the sub-
jects compared to the normal population value, notably fol-
lowing previous research conducted on this topic by Afsaneh
Rajizadeh et al'*. The decrease in serum magnesium was not
confounded by age or gender, though this could be attributed
to small sample size.

The mechanism that has been proposed in many studies
involves the voltage dependant blocking action that it has
on NMDA receptors. A deficiency in Magnesium causes re-
duced blocking of the NMDA channels, thus creating a hy-
perexcitable state.!® The blockade of NMDA receptors at rest
has shown rapid antidepressant effects.!” The anti-depressant
effect of Magnesium was also attributed to its effect on sero-
tonergic, noradrenergic, and dopamine systems.'®
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A study conducted on mice that were given less magnesium
in the diet than required displayed enhanced depression-like
behaviour that was chronic antidepressant therapy sensitive.

The results indicate an association between hypomagnesem-
ia and depression which opens up the scope for use of Mag-
nesium for monitoring the effect of treatment in depression.
Hypomagnesemia and its relation to the intensity of depres-
sion have been studied.!* Increase in Magnesium levels with
treatment has been noted.'? Erythrocyte magnesium is seen
to normalize in parallel with clinical improvement."” An in-
verse association between magnesium intake and depression
scores has been proven in some studies® Magnesium may
also be used therapeutically. Its supplementation in the treat-
ment of depression 32! showed an ambiguity in their results
thus necessitating the need for further research.

Limitations of the study should be noted. The sample size
was small. Serum magnesium of the patients was assessed
only once before the administration of medications. Subse-
quent changes in the magnesium levels were not analysed.
Dietary intake was not taken into consideration. The rela-
tionship between hypomagnesemia and intensity of depres-
sion was not analysed.

CONCLUSION

The study conducted on the serum Magnesium levels in
newly diagnosed patients of depression showed low levels of
magnesium. The results corroborate with findings in previ-
ous studies. Alteration of magnesium levels in the body may
play an important role in the development of depression,
which can be attributed to its action on NMDA receptors.
Evaluation of serum magnesium to monitor the level of de-
pression and the efficacy of treatment needs to be researched
upon. Magnesium intake may also have a therapeutic role
in the treatment of depression, though further studies are re-
quired for the same.
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Figure 1: Serum Magnesium Levels In 37 Patients.
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Figure 2: Age Distribution.
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