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SUMMARY

Vitamin D deficiency can result in impaired bone mineralization and some types of bone and
muscle diseases. The expression of the vitamin D receptor (VDR) gene is important for vitamin D
activity and some genetic variations have been identified. In this report we examined a young
woman who had a vitamin D deficiency which leads to high creatinine kinase levels and muscle
weakness. Her family members also had vitamin D deficiency and her mother and her elder sister
had osteoporosis. The cause of our patient’s symptoms was low vitamin D level and her VDR
gene polymorphism (Bsml variant) was BB homozygous. Her mother and her sister also had BB
genotype. The symptoms of the patient (muscle weakness, muscle pain, fatigue) improved after
vitamin D replacement therapy. Our study suggest that the VDR genotype of our patient was
consistent with her level of vitamin D.

Keywords: myopathy, polymorphism, VDR gene, vitamin D

INTRODUCTION

Vitamin D binds to intracellular receptors
and functions as transcription factor to
modulate gene expression. Vitamin D
deficiency can lead to osteoporosis in
adults or rickets in children'. Vitamin D
deficiency consists of some clinical
problems such as fatigue, muscle pain,
muscle  cramps, poor concentration,
headaches etc? ®. Vitamin D deficiency can
be related with malignancy, cardiovascular
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disorders, stroke, diabetes, multiple
sclerosis, rheumatoid arthritis,
inflammatory bowel disease, periodontal
disease, mental illness, and widespread-
pain*®. Some DNA sequence variations are
named as “polymorphisms”. Different
studies have demonstrated that many
polymorphisms have been detected in the
VDR gene, but the effects of VDR gene
polymorphisms on VDR functions have
not been solved entirely.
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CASE REPORT

A 17 years-old girl was admitted to our
hospital for muscle weakness and pain,
thus making it difficult for her to comb her
hair and climb stairs. Her mother and her
elder sister had osteoporosis and whole
family suffered from vitamin D deficiency.
She had not history of any disease, like
hyperparathyroidism or kidney diseases,
that might have disrupted the metabolism
of vitamin D. Laboratory tests of our pa-
tient showed normal levels of haemoglo-
bin, vitamin B12, thyroid hormones, para-
thormone (PTH), erythrocyte sedimenta-
tion rate, c-reactive protein (CRP), serum
magnesium, potassium, sodium, serum
ionized calcium, phosphate, and albumine.
Auto-antibody tests (ANA, rheumatoid
factor, anti-CCP, anti-dsDNA, ANCAS)
were all negative. EMG analysis showed
subacute denervation activity and early
interference pattern with low amplitude
detected in extremity muscles (particularly
proximal upper extremity). These findings
were compatible with myopathy. Her 25-
hidroxy vitamin D was measured as 5.5
ng/mL (normal range: 9.5-55.5 ng/mL).
She had vitamin D deficiency. LDH was
308 U/L (normal range: 90-247 U/L) and
creatine kinase was 1446 U/L (normal
range: 55-170 U/L in male and 30-145
U/L in female). She had low bone mineral
density (BMD). DEXA lumbar total T
score was -2.4. After vitamin D replace-
ment (300.000 1U/mL/week) therapy for
two months, her 25-hidroxy vitamin D
levels increased to 34.2 ng/ml. Similarly,
LDH declined to 260 and creatine kinase
regressed to 781 U/L. The symptoms of the
patient highly improved.

We researched VDR gene polymorphism
for Bsml variant with a strip assay proce-
dure (ViennaLab Diagnostics Vien-
na/Austria) in this young woman and her
family. VDR genotype of our patient was
BB (homozygous), the same as her sister
and her mother. Her father was heterozy-
gous (Bb). Her sister and her mother also
had low levels of vitamin D (5.8 and 6.0
ng/ml respectively) before replacement
therapy.

DISCUSSION
Vitamin D has a role for growing and
maintaining a healthy skeleton through
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increased calcium absorption. Epidemio-
logical and laboratory investigations have
shown that there is a relationship between
low blood levels of vitamin D and certain
diseases such as osteoporaosis, cancer, heart
disease, hypertension, obesity, diabetes,
metabolic syndrome, autoimmune diseas-
es, multiple sclerosis, rheumatoid arthritis,
tuberculosis, osteoarthritis, gout, Parkin-
son’s disease, depression, periodontal dis-
ease, and psoriasis® ’. Vitamin D receptor
(VDR) and the enzymes of vitamin D
metabolism are major players in the
activity of vitamin D% The expression of
the vitamin D receptor (VDR) are essential
for vitamin D functions, because vitamin D
is involved in various signalling cascades’.
Several RFLPs (including Tru9l, Taql,
Bsml, EcoRV and Apal) in the VDR gene
has been identified using some restriction
enzymes. These RFLPs are located
between the exon 8 and 9'°. Recently, two
meta analyses performed by Thakkinstian
et al ** demonstrated a positive association
between the b allel of Bsml polymorphism
and bone mass density. In a study,
Morrison et al*? suggested that Bsml
RFLP, in the last intron of the VDR gene
was related with serum osteocalcin
concentration and and it was found to be
associated with alterations in bone mineral
density (BMD)™. A study in the United
States showed that in the younger
volunteers, BMD of the femoral neck was
5.4% higher (p<0.05) in the bb genotype
group than the BB group and was 11%
higher (p<0.05) in males with the bb
genotype than males with the BB group.
This study showed that the correlation
between calcium intake and BMD can be
dependent to VDR genotype™. Our results
suggest that BB genotype of Bsml variant
is associated with low levels of vitamin D.
In conclusion; the symptoms of our patient
(muscle weakness and fatigue) and the
patient’s laboratory results (low 25-
hidroxy vitamin D level, high creatine
kinase and LDH) were consistent with a
vitamin D deficiency profile. EMG of the
patient showed proximal myopathy.
Eventually, the patient responded to
vitamin D replacement therapy. The level
of vitamin D raised and muscle symptoms
disappeared. VDR gene polymorphism of
our patient (BB genotype) may also be
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associated with low BMD. VDR gene

polymorphism is

important  for the

metabolism of vitamin D. In myopathy
cases like this, vitamin D deficiency also
must be thought as an etiologic factor.
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