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LETTER TO THE EDITOR

UNIPOLAR DEPRESSION AND SERUM ELECTROLYTES

Sir,

( Received on March 7, 2000)

Following in vitro demonstration of
dependence of synaptosomal preparation
on divalent cations for neurotransmitter
precursor uptake particularly of tyrosine
and tryptophan and evolution of biogenic
theory of causation and therapeutic
response to monoamine oxidase (MAOQO)
inhibitors in affective disorders, blood
electrolytes have gained considerable
attention in pathogenesis of depressive
illnesses. '

Fewer studies have been done on Na+
and K* in such patients and hence no
consensus has evolved on the levels of these
electrolytes in blood or other body fluids.
Increased (1) and normal (2) plasma levels
of Sodium and low levels of K* (2, 3) have
been reported in depressed patients.
Changes in extracellular Ca** and Mg*
have also been noted in depression.
Moreover, divalent cations acquire
significance in view of their relationship
with severity of symptoms (4) and the Ca*
and Mg** ratio to the response
of lithium therapy (5). Mg** alone has
been reported to enhance the efficacy
of antidepressant drugs in refractory
depression patients (6).

While divalent cations have been
associated with severity and efficacy of
antidepressant in bipolar depressions such
associations which might possibly exist

between electrolytes and severity and or
efficacy of antidepressant have not been
studied in unipolar depression cases.
Therefore we planned to study any possible
association between electrolyte levels and

severity in unipolar depression.

Fifty eight unmedicated patients of
unipolar depression (Age: 16-69yrs)
reporting to the J. N. Medical College
Psychiatry Out Patients Department were
included in this study. The diagnosis of
major depression was based on DSM-IV
criterion assessed by two Psychiatrists
independently. The gradation of severity
of depression into mild (4-12), moderate
(13-18), and severe (>18) was based on
Hamilton Depression Rating Scale (HAMD)
score. Twenty five healthy hospital staff
member (Age: 19-50 yrs.) served as controls.

Bloods samples were collected by
venepuncture, serum was separated and
stored at —20°C until estimations were done.
Na* were estimated by flame photometry,
Ca** and Mg** by Cresolphalein complex
(CPC) and Calmagite method respectively
on a spectrophotometer.

Statistical analysis of data for
significance was done by student ‘t’ test and
correlation coefficient between HAMD
score and serum electolyte levels were
calculated.
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TABLE I: Serum sodium, potassium, magnesium and calcium levels in control
subjects and patients of different grades of severity of depression.
Control Patients
Electrolyte z
‘ (M+SD) All Mild Moderate Severe
n 25 58 20 13 25
Mg++ (Meg/L) 2.09+0.28 1.40+0.52%** 1.69+£0.49** 1.55 £0.49%** 1.08 £0.43***
Ca++ (Mg/dL) 9.09+1.43 10.10+2.96%** 9.68+1.0%** 10.72+1.0%** 10.12+1.45%*
Na+ (Meg/L) 128.68+11.75 125.11+15.29 124, 43+18.46 126.36+14.6
K+ (Meg/L) 3.87+0.44 4.06+0.64 3.9x0.74 4.00+0.69 4.23 +0.52**
ERP01; S HRRP <001

Serum Mg** indicates significant lower
levels in depression patients compared to
control subjects (Table I). The fall in each
grade of severity of depression was
significant as against the control serum
Mg** levels. On the contrary there was
significant increase in serum. Ca** levels in
patients particularly in moderate and severe
grade of disease. Potassium levels were
significantly increased only in patients with
severe grade of depression as against the
control subjects.

When HAMD score was correlated with
levels of mono and divalent cations of the
patients, Mg** showed significant negative
correlation with HAMD score (r =-0.4695,
P>.01) while none of the other electrolytes
correlated significantly with HAMD score.

Increase in plasma or serum Ca** as
observed in our study were reported by
other workers as well (7, 8, 9), though,
Bothwell and coworkers (10) were unable
to find any remarked alteration in serum
Ca** levels which could possibly be due to
inclusion of large number of patients of
milder severity, as it is evident from our
study also in which mildly depressed
patients did not show significant alteration
of serum Ca**.

Mg** levels in all grades of severity were
significantly lower than that of the healthy
control subjects which is similar to earlier
reports on Mg** levels in depressed patients
(9, 11). On the contrary other workers have
reported increase in serum Mg** levels (2,
3, 8, 12). However, many of these studies
which showed increase in serum Mg**
levels were conducted on patients already
on antidepressants for long time in
contrast to our patients group who had
not received any antidepressant at any
point of time during the course of
their illness. The negative correlation
between severity of depression and Mg**
levels as it is evident from our data,
suggests that antidepressant therapy by
reducing the severity could influence the
Mg** levels.

In the present study we have found an
increase in K* levels in patients with severe
depression which is similar to earlier reports
(83, 13). This has been attributed to
disordered function of Na*-K* pump which
in turn was associated to hypothyroidism
(14). We too in our previous study (15) have
found hypothyroidism in unipolar depression
patients.

Mg** ions are associated in a number of
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enzymatic reactions like it is a co-factor in
glycolytic pathway (16) and a modulator of
Ca** and Na+ channels in various organs
(17). Further it has shown that Mg** is
responsible for increase uptake of L-
tryptophan (serotonin precursor) in in-vitro
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preparation of synaptosomes (18). Hence, it
is plausible to speculate that lower levels
of Mg*t could influence the synthesis of

monoamines particularly serotonin and
could be a crucial factor in pathogenesis of
depression.

S. K. PATHAK, R. K. GAUR*, JALAJ SAXENA AND P. N. SINGH

Departments of Physiology and *Psychiatry,
J. N. Medical College, Aligarh Muslim University,

Aligarh — 202 002

REFERENCES

Widmer J, Henrotte JG, Raffin Y, Bovier P, Helleret
H, Galliard JM. Relationship between erythrocyte
magnesium, plasma electrolytes and cortisol and
intensity of symptoms in major depressed patients.
J Affect Disord 1995; 34 (3): 201-209.

Frazer A, Ramsay TA, Swann A, Bowden C,
Brusweek D, Garver D, Secunda S,Plasma and
erythrocyte electrolyte in affective disorders.
J Affect Disord 1993; 5: 103-113.

Widmer J, Bovier P, Karege F, Raffin Y,
Helleret H, Tissol R, Gaillard JN. Evolution of
blood magnesium, sodium and potassium in
depressed patients followed for three months.
Neuropsychobiology 1992; 26: 173-179.

Carman JS, Wyatt R J. Calcium : Bivalent cation
in bivalent psychosis. Biol Psychiatry 1979; 14:
295-336

Carman JS, Post RM, Teplitz TA, Goodwin FK.
Divalent cations in predicting antidepressant
response to lithium. The Lancet 1974; Dec 14: 1454,

Chauinard G, Beaudair L, Geiser R, Etienne P. A
pilot study of magnesium aspartate (Magnesiocard)
as a mood stabilizer for rapid cycling bipolar
affective disorder patients. Neuropsychopharmacol.
Biol Psychiatry 1990; 14: 171-180.

Faragella FF, Flach FF. Stydies of mineral
metabolism in mental depression. J Nerv Ment Dis
1977; 151: 120-129.

Linder J, Brismar K, Beck-Fiis J, Saaf J, Weterberg
L. Calcium and magnesium concentrations in
affective disorders: Difference between plasma and
serum in relation to symptoms. Acta Psychiatr
Scand 1989; 80: 527-537.

Joffe RT, Levitt AJ, Young LT. The thyroid, Mg++
and calcium in major depression. Biological
Psychiatry 1996; 40: 428-429.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bothwell RA, Eccleston D, Marshall E. Platelet
intracellular calcium in patients with recurrent
affective disorder. Psychopharmacology 1994;
114 (2): 375-381.

Kirov GK, Tsachev KN. Magnesium, schizophrenia
and manic depressive disease. Neuropsychobiology
1991; 23: 79-81.

Widmer J, Bovier P, Feray JC, Henrotte JG,
Raffin Y, Garay R, Galliard JM. Are plasma and
erythrocyte magnesium and other mood
electrolytes relevant in affective disorders
(Summary of five year study). Magnes Res 1994;
7: 3-9.

Esche L, Joffe RT, Blank DW. Erythrocyte in
psychiatric illness. Acta Psychiatr Scand 1988; 78:
678-695.

Valcana T, Timiras PS. Effect of hypothyroidism in
ionic metabolism and Na+ K+ activated ATP
phosphohydrolase activity in developing rat brain.
Journal of Neurochemistry 1969; 16: 935-943.

Saxena J, Singh PN, Srivastava U, Siddiqui AQ. A
study of thyroid hormones (T3, T4 and TSH) in
patients of depression. Indian Journal of
Psychiatry (in press).

Garfinkel T, Garfinkel D, Magnesium regulation of
glycolytic pathway and enzyme involved.
Magnesium Res 1989; 4: 60-72.

August ZS, Morad M. Modulation of cardiac ion
channels by magnesium. Annu Rev Physiol 1991;
53: 299-307.

Bruinvels J, Moleman P. Enhancement of
tryptophan uptake by divalent cations in the
absence of sodium ions. Journal of Neurochemistry
1979; 34 (5): 1065-1075.

*Corresponding Author




