PARATHYROID HORMONE AND MAGNESIUM
LEVELS IN VITAMIN D DEFICIENT FEMALES

SANA QAYYUM KHAN,: SALEEM-UZ-ZAMAN,2 TOQEER ALI BUTT?
ASIM MUMTAZ2 AND SAJID AZEEM QURESHI?

Departments of Physiology and Pathology, *University of Health Sciences and 2Shalamar Medical and Dental College,

Lahore — Pakistan

ABSTRACT

Vitamin D deficiency is a major health problem worldwide. In healthy subjects, vitamin D deficiency
causes an increase in serum parathyroid hormone (PDH) level in response to hypocalcemia that in
turn effectively restores serum calcium and phosphorus levels. However, the response in adult
female in vitamin D deficient population in particular has not been studied especially in our set up.
The objectives of this study were to determine the levels of iPTH and magnesium in vitamin D defi-
cient adult females, among a sector of population living in a suburban area of Lahore.

Materials and Methods: A total of 125 asymptomatic apparently healthy women (aged 20 — 60
years) were included in this study. Subjects were randomly selected from the Shalamar / Mughal-
pura area in Lahore. The research was started after taking permission from ethical committee of
UHS.

Results: In a total of 125 subjects, 59 (47%) had deﬁczent 41 (33%) had insufficient and 25 (20%)
had sufficient levels of vitamin D. The serum iPTH level in vitamin D deficient women was signi-
ficantly higher and an inverse correlation existed between vitamin D and iPTH. Magnesium levels,
on the other hand deteriorated only with severe deficiency of vitamin D. This study indicates that
serum iPTH is a better marker of detection of low vitamin D states, as compared to serum calcium
and phosphorus levels which remain normal. Furthermore, magnesium levels must be monitored in
vitamin D deficiency because of its implications in bone metabolism, muscular and cardiac activity.
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INTRODUCTION
Vitamin D deficiency has become a major health
problem worldwide. Hydroxylation of vitamin D in
the kidney is regulated closely by parathyroid hor-
mone (PTH), hypocalcaemia, hypophosphataemia
and is inhibited by 1,25-dihydroxyvitamin D.! Vita-
min D deficiency is due to inadequate nutritional in-
take of vitamin D coupled with inadequate sunlight
exposure, disorders that limit vitamin D absorption
and conditions that impair the conversion of vitamin
D into active metabolites including certain liver, kid-
ney and hereditary disorders.23 Vitamin D deficiency
is significantly more common in women (83.9%)
than in men (48.5%).46

Vitamin D deficiency can present as metabolic
syndrome or osteomalacia.” PTH secretion occurs in
response to hypocalcaemia, hypophosphataemia and
calcitriol deficiency and is inhibited by severe hypo-
magnesaemia.8 Like calcium (Ca), Magnesium (Mg)
plays a role in the regulation of PTH secretion and it
increases bone density. Mg is essential for the nor-
mal function of the parathyroid glands, metabolism
of vitamin D and adequate sensitivity of target tis-
sues to parathyroid hormone and active vitamin D

metabolites. Mg is also necessary for vitamin D’s be-
neficial actions on bones and supports calcium ab-
sorption by activating vitamin D into an active form
that enables it to interact with calcium.91° Haeney et
al have shown that PTH can serve as a functional
biomarker of vitamin D deficiency.3 Deficiency in
vitamin D causes high bone turnover, bone loss, mi-
neralisation defects, hip and other fractures.»2 This
study was designed to determine the levels and cor-
relation of PTH and Magnesium in vitamin D defici-
ency in the more commonly affected gender — adult
females.

METERIAL AND METHODS

A total of 125 asymptomatic apparently healthy
women were included in this study. Subjects were
randomly selected from the Shalamar / Mughalpura
area in Lahore from middle socio-economic status.
Written consent was taken from all the subjects for
inclusion in the study. Inclusion criteria of this study
were asymptomatic healthy women aged between 20
and 60 years while those having chronic renal failure
or chronic diseases, chronic diarrhea, acute infec-
tion, pregnancy or those taking medication that can
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modify bone metabolism were
excluded.

Table 1: Values of demographic and biochemical parameters according

to vitamin D levels.

Five ml blood was taken

aseptically from each subject. Group A Group B Group C

Serum Mg was measured by Parameters (Mean +SD) | (Mean +SD) | (Mean +SD) | P Value
colorimetric method. Serum (n=59) (n=41) (n=25)

1PTH was mgasured .by Immu- | Age (years) 36.8 +12.0 [38.9 +11.5 [35.8 +10.5 |0.520
nochemiluminometric  assay

(ICMA) by using VITROS EC-  |BMI (kg/m) 241 = 43 |253 + 3.6 [232 * 3.0 [0.089
iQ Immuno-diagnostic Sys- o . b .
tems, using a kit from ortho Vitamin D (nmol/1) 18.4 + 5.2 48.84 +12.82 |93.5 +14.6 0.001
clinic diagnostic UK. Serum iPTH (pg/ml) 72.3 +31.8 |[53.0 +22.4% [40.38 + 3.082P|0.001*
25-Hydroxy Vitamin D was . N
measured by enzyme immuno- Magnesium (mg/dl) 1.86+ 0.35 | 2.07+ 0.192 | 2.08 + 0.192 |0.012
assay, using a kit from immu- Calcium (mg/dl) 9.00+ 0.95 | 9.36+ 0.60 | 9.58 + 0.46% |0.025%
no-diagnostic system. The da-

ta obtained were analysed us- Phosphorus (mg/dl) 3.94 = 0.60 3.99+ 0.37 | 3.90+ 0.70 [0.821

ing SPSS ANOVA test (tukey)
was conducted among the th-
ree groups of 250HD insuffici-
ency. The association between
serum 250HD and iPTH concentration was studied
by Pearson correlation. A p-value of less than 0.05
was considered statistically significant.

RESULTS

The mean age of the subjects was 37.3 + 11.6 years
(range 20 — 60 years). The subjects were divided in
three groups based on their serum vitamin D levels.
Those with levels below 25 nmol/L were categorized
to have deficient (Group A), levels between 25 — 75
nmol/L as insufficient (Group B) and levels more
than 75 nmol/L as sufficient (group C). Out of 125
subjects, 59 (47%) had deficient, 41 (33%) had insuf-
ficient and 25 (20%) had sufficient levels of vitamin
D. There was no significant difference among the th-
ree groups with regard to age and body mass index.
Details of the parameters studied are given in Table
1.

DISCUSSION

In this study, we found low vitamin D levels (defici-
ency, insufficiency) in 80% of the subjects. A high
prevalence of vitamin D deficiency has been found
among all age groups in different populations repor-
ted in different studies.’57 Even apparently healthy
individuals are prone to vitamin D deficiency. Vari-
ous factors have been found to affect the prevalence
of vitamin D deficiency. Probable factors for this de-
ficient state may be indoor activity, decreased sun
exposure, decreased body area exposed due to veil-
ing and inadequate use of vitamin D supplementa-
tion (< 400 IU / day).

In the present study, analysis based on age sub-
groups showed minimum levels of vitamin D in
women between 30 — 39 years of age. The women of
this group fall mostly into the child bearing age and

*Statistically Significant Value (p < 0.05)
a=Avs B and A vs C (statistically significant)
b = B vs C (statistically significant)

are largely confined to houses. Similar findings were
noted in work done by Bagher (2004) where they de-
monstrated elderly female showed statistically signi-
ficant higher serum levels of vitamin D compared
with young and middle aged females.!8 Studies from
Kashmir and other areas also showed a higher preva-
lence of vitamin D deficiency in females, which was
most likely due to less sun exposure, less outdoor
activities and decreased body area exposure compa-
red to the male counterparts. Dietary norms may ex-
plain the high prevalence of this nutritional defici-
ency among our study subjects.19-21 In our study, the
biochemical data showed significantly increased lev-
els of iPTH in subjects with low 25 — hydroxyvitamin
D status. This findings is in accordance with similar
previous studies.22-26

In this present study, we found a strong negative
correlation between serum vitamin D and iPTH (r =
-0.422, p = 0.001). This findings is in agreement
with results reported by Zuberi (2008) demonstrat-
ing an inverse relationship between PTH and vita-
min D levels.2? The mean serum magnesium levels
were low in the severe vitamin D deficient group but
not in insufficient or sufficient groups which is in ag-
reement with a previous study.28

The effectiveness and benefits of calcium with
respect to bone health are impaired in the absence of
adequate levels of magnesium in the body. It is dif-
ficult to get enough magnesium through diet because
magnesium is eliminated from most processed foo-
ds. So magnesium has to be paired up with calcium
and vitamin D in supplements.29 The mean serum
calcium levels were within normal limits in all three
groups of our study subjects and showed no correla-
tion between serum calcium and vitamin D levels as
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reported by other studies.25:27

It is concluded that in this study, 80% of wo-
men showed vitamin D deficiency most likely of die-
tary origin. This study demonstrates that serum iP-
TH level in vitamin D deficient / insufficient indivi-
duals was significantly on higher side and inverse
correlation exists between vitamin D and iPTH. This
indicates that iPTH is a better biochemical marker of
25 — OH vitamin D deficiency, compared to the us-
ual biochemical parameters serum magnesium, cal-
cium and phosphorus, in the initial stages of dec-
lining 25 — hydroxyvitamin D levels in healthy popu-
lation.

RECOMMENDATIONS

There is an urgent need for public education and
awareness among medical professionals about the
role of vitamin D in health in order to avoid the com-
plications of vitamin D insufficiency and deficiency.
Optimum sunlight exposure and lifestyle modifica-
tions can help to prevent the serum 25 — OH Vita-
min D deficiency state. Vitamin D supplementation
and vitamin D food fortification programs need to be
implemented to avoid subsequent complications of
this preventable condition. Furthermore, with 80%
studied women falling below previously accepted
normal range, a new reference range for Vitamin D
needs to be ascertained, which is applicable to our
population in our own set up.
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