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Abstract

Objective: Recent accumulating evidence shows that
vitamin D deficiency is prevalent in individuals with
Parkinson disease and the administration of vitamin D
might provide symptomatic benefit and improves quality
of life in PD. The purpose of the present study is to
perform a meta-analysis on the 25-hydroxyvitamin D
(25(0H) D) status in the Indian cohort of patients with
PD.

Methods: 150 cases and 200 controls between ages 50 to
80 years who attended neurology OPD from January 2016
to March 2017 at LLR Hospital, Kanpur were selected for
analysis.Participants were identified with  Parkinson’s
disease according to MDS Clinical Diagnostic Criteria for
PD. Vitamin D levels (250HD <20 ng/mL: deficient; 20
to 30 electrochemiluminescence immunoassay and intact
PTH by immunoradiometric assay. Multivariate logistic
regression was used to test for associations between
vitamin D and PD after adjustments were made for sex,
age, smoking, alcohol use, education, BMI, and vitamin D
intake and sunlight exposure.

Results: Deficient and insufficient serum levels of 25-
hydroxy-vitamin D3 were associated with PD in
multivariate analyses with p values of less than 0.005.
Total 25-hydroxy-vitamin D levels were deficient in 22%

of patients with PD compared with 12% of controls.The

relative risk of developing Parkinson’s disease was 67%
lower for the quarter of patients with the highest vitamin
D levels, compared to the quarter of patients with the
lowest vitamin D. Low levels of 25-hydroxy-vitamin D3
Unified

Parkinson’s Disease Rating Scale scores at baseline and

levels were correlated with higher total

during follow-up.

Conclusions: Results of our meta-analysis show that PD

patients in India had lower mean levels of 25-
hydroxyvitamin D than healthy controls.

Introduction

Parkinson’s disease (PD) is the very common

neurodegenerative disease. It is characterized by

degeneration of the dopaminergic neurons in the
substantia nigra, resulting in clinical symptoms such as
resting tremor, rigidity and bradykinesia [1, 2]. It has been
suggested that PD is the result of a complex of nutritional
factors, genetic factors, environmental factors and aging
[3]; however, the nature of the environmental factors
remains largely unclear. Recently, emerging data suggest
that vitamin D may play an important role in the
progression of the development of PD. It is well
established that the vitamin D endocrine system plays a
critical role in calcium homeostasis and bone health;
however, in the broad

recent decades, range of
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physiological actions of vitamin D has been increasingly
recognized. In addition to its role in proliferation,
differentiation and immunomodulation, there is mounting
evidence to support an intricate role of vitamin D in brain
development and function in health and disease [4].
Optimal balance, muscle strength, and innate immunity
require sufficient vitamin D levels, and its deficiency is
correlated with increasing risk for a range of adverse
health outcomes including cardiovascular diseases [5],
stroke [6, 7], multiple sclerosis [8], infectious disease [9,
10] and cancer [11]. Increasing evidence has shown that
of 25-

hydroxyvitamin (25[OH]D) relative to healthy controls

individuals with PD have lower levels
and vitamin D deficiency has been proposed to be linked
to PD through multiple mechanisms [12]. There is an
increasing interest in a range of actions of vitamin D. Low
vitamin D status play an important role in the
development or pathogenesis of PD [13]. It is reported that
the distribution of vitamin D receptors in the substantia
nigra is widely known to be affected in PD, and the
involvement of this vitamin has been revealed in the
regulation of tyrosine hydroxylase gene expression and
consequently dopamine biosynthesis [14, 15]. In the
present study, we performed a meta-analysis to evaluate
comprehensively the vitamin D levels in individuals with
PD, which has potential implications for the prevention
and treatment of this disease.

Several study has shown that there is an association
between Vitamin D and Parkinson’s diseases. However
very few study have been reported from India. this study
have been planned to find out the association between
Vitamin D level and Parkinson’s disease in Indian
population.

Objectives

The purpose of the present study is to perform a meta-
analysis on the 25-hydroxyvitamin D (25(OH)D) status in

the Indian cohort of patients with PD.
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Materials and Methods

Study Design

Cross-sectional, observational, prospective

Selection of cases

150 cases between ages 40 to 84 years who attended
neurology OPD from January 2016 to March 2017 at LLR
Hospital, Kanpur were selected for analysis. Participants
were identified with Parkinson’s disease according to
MDS Clinical Diagnostic Criteria for PD.

Inclusion Criteria

Patients having age >40years with the Parkinson’s disease
as per movement disorder society clinical diagnostic
criteria for Parkinson disease. The patient must have
bradykinesia, resting tremor or rigidity with supportive
criteria of clear response to dopaminergic therapy and/or
presence of levodopa induced dyskinesia.

Exclusion Criteria

Patients having age <40 years ,patients with co-morbid
conditions like CKD, hypothyroidism, sacoidosis, rickets,
calcium/phosphorus metabolism disorder, patient already
taking/taken vitamin D supplementation and patients
having Parkinson plus syndrome were excluded from the
analysis.

Selection of control

Normal healthy age and sex matched 200 controls above
40 years of age without any neurological disease were
included.

Methodology

Written inform consent was obtained from all participants
and detailed history and thorough general and systemic
examination was done. Patient were investigated with
complete blood count with general blood picture, liver
function tests, serum creatinine and blood urea levels,
(Na+/K+/Ca++), blood
fasting/post prandial, glycosylated hemoglobin
(HbALC level).Estimation of serum 25-OH vitamin D

level measured by quantitative chemiluminescence

serum electrolytes sugar -

levels
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immunoassay method. Value categorised as normal (>30
ng/ml), insufficient (20-29 ng/ml) and deficient (<20
ng/ml). Multivariate logistic regression was used to test
for associations between vitamin D and PD after
adjustments were made for sex, age, smoking, alcohol use,
education, BMI, and vitamin D intake and sunlight
exposure .Assessment of severity of Parkinsons disease is
done by Unified Parkinson’s Disease Rating Scale scores
(UPDSR).

Results

Mean age of study population was 64.96+£10.0 years in
cases and mean age in control was 62.92+10.0 years.
Mean serum vitamin D level-20.89+9.23 ng/ml. Deficient
and insufficient serum levels of 25-hydroxy-vitamin D3
were associated with PD in multivariate analyses with p
values of less than 0.005. Total 25-hydroxy-vitamin D
levels were deficient in 22% of patients, insufficient in
40% of patient and normal in 38% of patient with
Parkinson’s disease compared with 12% of controls were
deficient and 28% were insufficient and 60% were normal
(Figure 1).The relative risk of developing Parkinson’s
disease was 67% lower for the quarter of patients with the
highest vitamin D levels compared to the quarter of
patients with the lowest vitamin D levels. Low levels of
25-hydroxy-vitamin D levels were correlated with higher
total Unified Parkinson’s Disease Rating Scale scores in

our study.

ChartTitle

deficient insufficient normal

cases Wcontrol
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Fig.1 showing prevalence of vitamin D in cases and
control

Discussion

The main findings in this meta analysis are that PD
patients had lower mean 25(OH)D levels as compared to
controls. Vitamin D deficiency is an important condition
in the elderly. Prevalence of neurodegenerative disease is
also higher in these patients. Vitamin D is produced in
body in skin on exposure to UV-B radiation and is found
in limited food sources [16]. Some involved factors in
vitamin D deficiency are advanced age, avoidance of sun
exposure, and darker skin. Serum 25(OH)D is the most
useful indicator of vitamin D level of body. A number of
biologically plausible mechanisms may explain the
associations between vitamin D status and PD. Vitamin D
has been shown to exhibit neuroprotective effects through
antioxidative mechanisms, neuronal calcium regulation,
immunomodulation, enhanced nerve conduction, and
detoxification mechanisms. The vitamin D receptors and
an enzyme responsible for the formation of the active
form 1,25-hydroxyvitamin D have been found in high
levels in the substantia nigra, the region of the brain
affected most by Parkinson disease [17, 18]. This raises
the possibility that chronic inadequacy of vitamin D leads
to the loss of dopaminergic neurons in the substantia nigra
region and further Parkinson disease. The VDR receptor is
an intranuclear receptor. It is encoded by a large gene,
over 100 kb, on chromosome 12g12-14 [19]. It is made up
of two promoter regions, eight protein-coding exons, and
six untranslated exons [19]. An animal study knocking
out the VDR resulted in rats with muscular and motor
impairments, alopecia, short stature, lower body weight,
shorter gait, and impairments on rota rod testing
(measures gait and balance) [20]. The mice did not appear
to have cognitive impairments there are over 60 identified
polymorphisms for VDR. Polymorphisms are mutations

with an allele frequency of at least 1% in a given
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population. These subtle DNA sequence variation, which
occur often in the population, can have a modest but real
biological  effect. Polymorphisms  can  effect
enhanced/reduced transcription, altered posttranscriptional
or posttranslational activity, or the tertiary structure of the
gene product [19].

Animal studies have investigated the effects of VDR gene
transcription in neuronal cells, and have shown that VDRs
and vitamin D are key molecules to brain development,
the prevention of anxiety, the induction of glial-derived
neurotrophic factor, and the induction of nerve growth
factor synthesis [21]. Confirmation of these findings in a
large cohort is needed. As well, further research is
required to better understand the role of vitamin D in PD
associated pathologies. Large multi-center double blinded
randomized controlled clinical trials of vitamin D
supplementation for the prevention of PD are needed to be
conducted to determine the risks and benefits. Such an
intervention, if proven safe and effective, could have
substantial public health importance.

Conclusion

Results of our meta-analysis show that PD patients in
India had lower mean levels of 25-hydroxyvitamin D than
healthy controls. These data are certainly helpful in the
management of Parkinson disease patients with low
Vitamin D levels.
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