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ABSTRACT 
 

BACKGROUND: Premenstrual syndrome (PMS) is a recurrent cyclic disorder of cyclical changes in the 
sexual hormones. It is characterized by emotional, mental and physical symptoms, however  
pathophysiology is largely unknown. Treatment with drugs like antidepressants, oral contraceptives, 
GRH agonist has been tried. Recently it has been shown that the levels of 25-hydroxyvitamin D3 and 
electrolytes such as magnesium have much importance in controlling the symptoms of PMS. 
OBJECTIVE: To determine serum magnesium and 25-hydroxy cholecalciferol (25-OH-D3) in Premenstrual 
syndrome (PMS) during luteal phase.  
METHODOLOGY: This comparative study was conducted at the Department of Gynecology and  
Obstetrics, Isra University Hospital during June-December 2013. Unmarried female (n=85) aged 18-28 
years were selected through non-probability purposive sampling and divided into controls and those 
having premenstrual syndrome (PMS). 25-hydroxy cholecalciferol (25-OH-D3) was estimated by  
ARCHITECT I 1000 system and serum magnesium by DiaSys Merck system. Data was analyzed on SPSS 
version 21.0. Significant p-value was taken at ≤ 0.05. 
RESULTS: Vitamin 25-OH-D3 was found very low (14.88 ±SD2.39) in cases of PMS, as compared to  
control (26.20 ±SD4.30) and difference was statistically significant (p=0.0001).  Level of Vitamin 25-OH-D3 
as low as 8 ng/dl was noted in PMS cases. Serum Mg++ was significantly differs between PMS cases and 
controls 1.72 ±0.31 vs. 1.84 ±0.12 ng/dl (p=0.02). Vitamin 25-OH-D3 showed positive correlation with  
serum Mg++ levels (r=0.24, p=0.02). 
CONCLUSION: Serum magnesium and 25-hydroxychlecalciferol are low with positive correlation in  
female having premenstrual syndrome.  

KEY WORDS: Magnesium, 25-hydroxychlecalciferol, Premenstrual syndrome.  

INTRODUCTION 

Premenstrual syndrome (PMS) is characterized by a 
complex clinical syndrome characterized by the typical 
symptoms occurring during the luteal phase of  
menstrual cycle and at the end on menstrual cycle1. 
The PMS is a recurrent cyclic disorder of cyclical 
changes in the sexual hormones. PMS is character-
ized by emotional, mental and physical symptoms2. 

The pathophysiology of PMS in reproductive age 
group still remains unknown. Treatment with drugs like 
anti depressants, oral contraceptives and GRH  
agonist can reduce the symptoms of PMS but all of 
these drugs have their own side effects. Previous  
research suggests that the levels of 25-hydroxyvitamin 
D3 and electrolytes such as magnesium have much 
importance in controlling the symptoms of PMS2. The 
patients suffering from PMS complains of subjective 
symptoms which may be non- specific such as the 
irritability, anxiety, tension, depression, tender feeling 
in breast, muscle and joint pain, mastalgia and  
cephalgia. This symptom complex of PMS disturbs 

daily life activities. PMS patients may experience  
suicidal thoughts, epilepsy like symptoms and  
breathing difficulty mimicking to the asthma; have all 
been reported3. Dietary intake of fortified dairy foods 
and cereals, fish, multivitamins and mineral  
supplements especially calcium contribute importantly 
to vitamin D activity in elderly populations and those 
with low ambient sunlight exposure4. It is noted that 
women in the luteal phase having symptoms of PMS 
may be suffering from 25-hydroxyvitamin D3  
deficiency5. A good dietary source of vitamin D3 may 
reduce the symptoms of PMS6. It is also reported that 
the level of vitamin D3 is lower than normal in all  
subjects having PMS during their menstrual cycle. The 
possible cause may be the increased conversion of 25
-OH vitamin D3 into 1, 25-OH vitamin D3 during the 
luteal phase of their menstrual cycle which in turn  
increases the consumption of vitamin D3 causing its 
low level in the body6. Magnesium (Mg++) deficiency 
is considered as an etiological factor of PMS. Altered 
serum magnesium (Mg) levels have been associated 
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with several neuropsychiatric symptoms. More  
common disorders are mood and physical one like, 
headache, chronic pain, epilepsy7,8.  The women with 
PMS may have magnesium deficiency in plasma9, red 
blood cell (RBC) and mononuclear blood cell (MBC)10 
compared to women without PMS. Different studies 
suggest that the oral Mg supplementation in women 
with PMS is more effective in raising the mood11 and 
fluid retention symptoms12. However, the differences 
in levels of Mg between women with PMS and control 
subject or progress in symptoms of PMS in response 
to the administration of Mg supplements is still not 
clear13. The rationale of present study was conducted 
to evaluate serum magnesium and 25-hydroxy  
cholecalciferol (Vitamin D3) in Premenstrual syndrome 
during Luteal Phase and if proved then a modifiable 
cause may be eliminated by the physicians. 

METHODOLOGY 

The ethical approval for the present study was taken 
from ethics committee of the institute. This  
comparative study was conducted at the Department 
of Gynecology and Obstetrics, Isra University,  
Hyderabad from July-December 2013. As per  
inclusion criteria 85 unmarried female aged between 
18-28 years having regular menstrual cycle, not taking 
any drug were included in study through  
non-probability purposive sampling technique. Those 
having PMS were considered as study group (n=43) 
and those with no history of PMS (n=42) served as 
control. Married female with concomitant systemic 
disease, multi-vitamin and drug users were excluded. 
The nature of the study was explained and informed 
written consent was taken from each participants. Five 
ml of fasting venous blood sample was drawn from 
ante-cubital vein during luteal phase. The blood was 
centrifuged at 4000rpm for ten minutes and serum 
obtained was frozen at -20oC. The serum was used 
for estimation of magnesium and 25-hydroxyvitamin 
D3 levels. From blood sera, 25-hydroxyvitamin D3 was 
measured by ARCHITECT I 1000 system and serum 
magnesium by DiaSys Merck system. The data  
recorded on a pre-structured proforma entered and 
analyzed on SPSS version 21.0 (IBM Incorporation 
USA). The categorical and continuous variables were 
analyzed by chi-square test and student`s t-test  
respectively. The findings presented as mean ±S.D 
and frequency (%) respectively. Pearson`s correlation 
was used for determining the association of  
25-hydroxyvitamin D3 and serum magnesium. The 
significant p-value was taken at ≤0.05 (95%  
confidence interval). 

RESULTS 

Mean ±S.D age of controls and premenstrual  

syndrome (PMS) cases was 22.6 ±3.2 and 21.6 ±3.9 
years respectively ranging from 18-28 years (p=0.91). 
The premenstrual subjects shows a significantly low 
vitamin D3 levels compared to controls 14.88 ±2.39 
ng/dl vs. 26.20 ±4.30 respectively and the difference 
was statistically significant (p=0.0001) as shown in 
Table I. Serum vitamin D3 levels as low as 8 ng/dl was 
noted in premenstrual syndrome.  
The serum magnesium levels between groups were 
analyzed using student`s t-test.  The mean ±S.D of 
serum magnesium levels in control and those with 
PMS was 1.84 ±0.12 and 1.72 ±0.31 mg /dl  
respectively. Significant statistical difference was  
observed for serum magnesium level between groups 
(p=0.0001) as shown in table I. Positive correlation 
coefficient was observed between serum vitamin D3 
and magnesium levels (r=0.24, p=0.02) as shown in 
graph I.  

TABLE I. SERUM MAGNESIUM AND 25-HYDROXY 
CHOLECALCIFEROL IN PREMENSTRUAL  
SYNDROME SUBJECT (n=85) 

GRAPH I: SCATTER PLOT: POSITIVE  
CORRELATION COEFFICIENT WAS OBSERVED 
BETWEEN SERUM VITAMIN D3 AND MAGNESIUM 
LEVELS (r=0.244, p=0.022) 

DISCUSSION 

The present is the first research reporting on the  
serum magnesium and 25-hydroxy cholecalciferol in 
Premenstrual syndrome (PMS) during Luteal Phase 
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Group I.  
Control
(n=42) 

Group II.  
Cases 
(n=43) 

P-value 

25-hydroxyvitamin 
D3 (ng/dl) 

26.20 ±4.30 14.88 ±2.39 0.0001 

Serum  
Magnesium (mg/dl) 

1.84 ±0.12 1.72 ±0.31 0.020 
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from our institute. Statistical analysis shows low serum 
magnesium and 25-hydroxy cholecalciferol in PMS 
during Luteal Phase. These findings are consistent 
with previous studies5-7. Previous studies6-7 reported 
the serum 25-hydroxy cholecalciferol fluctuate during 
the Luteal phase, the finding supports our similar  
observation. Previous reviews5-7 reported low serum 
magnesium and 25-hydroxyvitamin D3 levels which is 
supporting the present findings.  A previous analysis8 
reported the ovarian sex hormones induce enzymes 
which degrade the 25-hydroxyvitamin D3. They  
analyzed the effects of estradiol hormone on the  
1-α-hydroxylase and 24-hydroxylase action in the liver 
and found increased catalytic activity of these  
enzymes stimulated by estradiol, this decreases the 
serum 25-hydroxyvitamin D3. Hence our findings are 
supported and consistent with above study. The  
findings of present research of serum 25-
hydroxyvitamin D3 has been demonstrated by previous 
studies5-7, but we are the first to analyze and reporting 
on these parameters from our institute. Our findings 
are worth and supported by previous studies as cited5-

7. It is suggested that the ovarian hormones peak  
during Luteal phase which degrade the 25-
hydroxyvitamin D3 and subsequently lead to its low 
levels in the serum. Low 25-hydroxyvitamin D3 may 
cause low serum Mg++ which is observed in the  
present study. These findings suggest the ovarian 
hormones disturb the serum Mg++ and 25-
hydroxyvitamin D3 metabolism in cyclical fashion, and 
these might aggravate the symptoms of PMS. A  
previous study9 reported elevated serum parathyroid 
hormone (PTH) in healthy female suffering from PMS. 
This previous study proved a progressive increase in 
PTH and low serum 25-hydroxyvitamin D3 through the 
ovarian cycle. This previous study reported a 30- 35% 
rise in serum PTH during earlier follicular and late 
luteal phase with a simultaneous decrease in serum 
ionized Mg++ and 25-hydroxyvitamin D3. Evidence 
based findings of present study, supported by above 
studies suggest the low serum Mg++ and  
25-hydroxyvitamin D3 during luteal phase in those  
suffering from the PMS. A previous study15 estimated 
plasma concentrations of Magnesium, Manganese, 
Selenium and Zinc in menstruating female and  
reported low levels of all during ovulatory phase. But 
serum Mg++ and Selenium were raised during Lutéal 
Phase. The findings of above study are inconsistent to 
present and previous studies12-14. Reason of  
contradictory findings could be different study  
population, geographical areas, sample size and 
methods of metal estimation. Another previous case 
control study16 analyzed serum Mg++ and  
25-hydroxyvitamin D3 after supplements in a cohort of 
1057 female. They reported the symptoms of PMS 

were low compared to controls. Our findings are  
consistent to above and others12-21. Still another  
previous study3 reported Mg therapy alleviated  
premenstrual dysphoric symptoms. Our finidgns are 
also consistent with a previous controlled clinical trial18 
which offered Mg++ and Pyridoxine therapy to PMS 
patients. Supplements of 250 mg Mg++ were proved 
effective in relieving the symptoms of PMS in  
particular the anxiety, craving and depression. Present 
study findings also support the positive relationship of 
low serum magnesium with symptoms of PMS. In light 
of literature review and evidence based findings of 
present study, it is suggested the serum Mg++ and 25
-hydroxy vitamin D3 levels are low during luteal phase 
of menstrual cycle due to cyclical changes in the  
release of hormones of hypothalamo-pituitary-ovarian 
axis.  

CONCLUSION 

The present study reports low serum magnesium and 
25-hydroxychlecalciferol in the subjects suffering from 
premenstrual syndrome Supplementation with vitamin 
D3 and magnesium may help alleviate the symptoms 
of premenstrual syndrome. 
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