99
Narayanan K, et al. / Acta Biomedica Scientia. 2020;7(2):99-104.

e - ISSN - 2348 - 2168

Acta Biomedica Scientia Print ISSN - 2348 -~ 215X

www.mcmed.us/journal/abs Research Article

GENDER, AGE, AND BODY MASS INDEX INFLUENCES ON
VITAMIN D CONCENTRATION AMONG ELDERLY IN INDIAN
POPULATION.

K. Narayanan'’, S. Raja?, E. Prabhakar Reddy?

L2Associate Professor of General Medicine, 3Professor of Biochemistry and Central Lab Head , Sri Lakshmi Narayana
Institute of Medical Sciences, Affiliated to Bharath Institute of Higher Education & Research, Pondicherry, India.

ABSTRACT

Vitamin D insufficiency prevalence has been related to low bone mineral density (BMD). However, controversial results have
been reported for the relationship between serum 25-hydroxyvitamin D [25(OH)D] levels and BMD. This study was done to
investigate whether serum 25(0OH)D levels were associated with BMD in different age group and sex link population. This
study involved, aged 40-70 yr, who is consecutively selected from KPCMCH, BMD camp. BMD was measured at the lumbar
spine and femoral neck. The correlation between serum 25(OH)D levels and BMD was investigated. In this study, there is
significant different between healthy and patients group in vitamin D3level. BMD significantly decreased in patients group
more elderly. Further studies are needed to replicate these data in larger populations and to elucidate the mechanisms involved
in this association. Also, it is necessary to take supplements especially for those who have low plasma 25(OH)D levels related

to SNPsmarkers of inactivating enzymes and/or vitamin D binding protein.
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INTRODUCTION

Vitamin D is considered essential for bone health. In some
studies, vitamin D insufficiency has been reported to be
associated with low bone mineral density (BMD) and
increased bone loss (1,2). However, the results reported so
far have been controversial (3, 4) Now Obesity is another
rapidly growing health problem in most developed
countries (2). During the last decade, the prevalence of
obesity (body mass index (BMI) >30) increased
dramatically. Vitamin D low levels negatively affect bone
mineralization causing rickets in children and
osteomalacia in adults [3,5]. In addition, vitamin D
insufficiency is associated with other diseases; chronic
kidney disease (CKD) gives rise to secondary
hyperparathyroidism (SHPT) which can lead to loss of
bone density and elevated rates of fracture in renal patients

[6],common cancers [7], autoimmune disorders [8,9],
multiple sclerosis [10], Cardiovascular disease [11], lung
function, and asthma [12] Risk factor for fracture may be
hypovitaminosis D, as established for the general
population [11,13]. Vitamin D has an important effect on
bone metabolism, which is formed in the epidermis or
provided by the diet. Heike [12] showed a positive
association between vitamin D status and BMD at the
femoral neck. Compared with subjects with vitamin D
deficiency, those with vitamin D insufficient subjects had
a 7.3% higher BMD and vitamin D replete subjects had a
8.5% higher BMD. In addition, vitamin D deficiency may
indirectly increase risk of diabetes progression by
contributing to low bone density.
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Materials and Methods
Study Population.

In this cross-sectional study 100subject have been
enrolled which was conducted in SLIMS,Pondicherry. Out
of hundred subject: 40 subjects were apparently healthy
and 60 subjects were selected as a patients after taking the
history of inclusion criteria included : Multiple joint pain
for prolong period in adult, Low back pain with kyphotic
deformity in elderly age group, young patients with pain in
long bones of lower limb, History of fracture with
insignificant trauma.

Serum collection and analysis:

Blood samples (5 ml) were collected from each
subject in the morning after an overnight fast. The blood
was centrifuged for 15min at 2000 rpm. The serum was
placed in Eppendorf tubes and stored at -80°C until further
analysis.

Vitamin D levels were classifed into 3 major groups [13,
14] as follows:
(1) Suficient (>30 ng/mL);

(2) Insuficient (20-30 ng/mL);
(3) Deficient (<20 ng/mL).

BMI measurements: women were divided into six
and men into BMI groups: i) BMI <20 — underweight (only
for women); ii) BMI 20-24.9 — normal weight; iii) BMI 25-
29.9 —overweight; iv) BMI 30-34.9 — obesity, degree I; v)
BMI 35-39.9 —obesity, degree II; vi) BMI >40 — super
obese, obesity degree Il [15]. Bone mineral density
examination: BMD was determined using Dual Energy X-
ray Absorptiometry (DEXA). Both spine region including
lumbar vertebrae 1-4 and femoral neck area | BMD were
obtained. To eliminate operator differences, all women
were tested by the same operator during the study

Statistical Analysis:

Data from 100 subjects were expressed as mean +
SD and statistically analyzed using SPSS Version 16.0.
Linear regression analysis was performed to assess
correlations between BMI, serum 25(OH)D3 and
1,25(0OH)2D3 levels, age and gender. P-values <0.05 were
considered as indicating statistical signifcance.

Table 1: Demographics data (age and body mass index) of all participants (n = 100).

Lo Healthy individuals (N=40) Patients (N= 60)
Parameter Healthy individuals Mean +SD Mean +SD
Total
Age (years) 55.68 +10.12 55.99 £ 9.45
BMI (kg/m2) 28.69 £5.10 28.32 +£5.32
Males
Age (years) 55.86 + 10.12 54.75 £ 9.32
BMI (kg/m2) 29.32+£5.10 27.68 +4.73
Females
Age (years) 54.86 + 10.32 58.83 + 10.01
BMI (kg/m2) 28.32£4.61 28.69 £5.32
Table 2: Mean value of vitamin D levels in ng/mL for 40 to 70 years of age in healthy and Patients at hospital.
Category . I—!ealthy . Ratient P value
Vitamin D (ng/ml) Vitamin D (ng/ml)
Total 30.78 + 10.48 (N=40) 26.32 + 8.92 (N=60) < 0.0001
Total Males 33.28 + 11.32 (N=16) 25.14 + 8.12 (N=45) < 0.0001
Total Females 29.65 + 10.02 (N=24) 23.64 + 7.86 (N=15) 0.0232
Normal BMI Weight 31.38 £ 9.52 (N=06) 27.75 £ 10.22 (N=14) 0.2221
Overweight 29.88 £ 9.52 (N=32) 24.57 £ 8.89 (N=22) 0.0089
Obese 26.66 £ 6.96 (N=15) 20.88 £ 6.29 (N=24) 0.0002
40-50 years 37.55 £ 9.28 (N=25) 26.92 £ 9.98 (N=25) <0.0001
51-60 years 31.27 £4.69 (N=13) 26.52 + 6.48 (N=17) 0.0029
Over 60 years 22.81 + 3.69 (N=09) 18.12 + 7.32 (N=11) 0.0128

Significant (P value 0.050)

Discussion:

The finding of this study revealed that vitamin D
levels are affected by many factors such as nationality,

gender, sex, BMI, physical activity, and lifestyle and this
was reported. Vitamin D is a fat soluble hormone that
plays essential role in calcium homeostasis and
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mineralization of bones [16]. Vitamin D is unique, in
terms of its metabolism and physiologic features. Human
dependence on both endogenous syntheses (activation
through exposure to ultraviolet light) accounts for about
90% of vitamin D (vitamin D3) and exogenous sources
(diet, primarily fortified foods) to meet biological
requirements (vitamins D2 and D3) [17-19].

Vitamins D3 (cholecalciferol) and D2
(ergocalciferol) are metabolized in an identical manner in
the liver to 25-hydroxyvitamin D [20], by the enzyme
cytochrome P450 (vitamin D 25-hydroxylases) to 25-
hydroxyvitamin D3, which is the most abundant form of
vitamin D in the circulation. Further hydroxylation of 25-
hydroxyvitamin D to 1, 25(0OH) 2D (active vitamin D) by
the la-hydroxylase enzyme occurs in the kidney [21].A
circulation of approximately 10-15 days halflife of
25(0H)D [22]makes it the ideal measure for vitamin D,
although the concentration of 25(OH)D in the serum was
8- 60 ng/mL or 20-150 nmol/L [22].

Many studies reported that vitamin D low levels
negatively affect bone mineralization causing rickets in
children and osteomalacia in adults [19, 23]. In addition,
vitamin D insufficiency is associated with other diseases;
chronic kidney disease (CKD) gives rise to secondary
hyperparathyroidism (SHPT) which can lead to loss of
bone density and elevated rates of fracture in renal patients
[24], common cancers [18], autoimmune disorders
[25,26], multiple sclerosis [27], cardiovascular disease
[28], lung function, and asthma [29]. Also,
epidemiological studies show that low blood levels of 25-
hydroxyvitamin D (25(OH)D, a marker of vitamin D
status), are linked with an increased risk of type 2 diabetes
[29].

As vitamin D is a fat soluble hormone, thus
adipose tissue might be a site of sequestration of vitamin
D, storing and subsequently lowering circulating levels of
25(0OH)D [16,18]. And because normal and overweight
subjects have adipose tissue less than that of obese
subjects, they might show elevation in the availability of
vitamin D [30,31] and this is in accordance with the results
revealed in this study.

The inverse relationship between circulating
levels of 25(OH)D with risk biomarkers and high lipid
profile was detected by many studies [32,33]. Herein,
comparison between healthy and hyperlipidemic patients
based on BMI was done and vitamin D mean level for the
normal BMI healthy individuals and hyperlipidemic
patients was also evaluated. Vitamin D level for the
overweight BMI healthy individuals and that for
hyperlipidemic patients was presented. These findings are
consistent with Brock et al., who reported that body mass
index (BMI) >30 kg/m2 is one of the major factors that
affect vitamin D levels [34].

In addition, age is essential factor that affects
vitamin D levels like obesity, gender, and diseases.

Generally, elder people are susceptible to vitamin D
deficiency due to many risk factors, not only due to
reduced skin production of vitamin D with age but also due
to decreased sunlight exposure, decreased dietary intake,
reduced skin thickness, impaired intestinal absorption, and
diminished hydroxylation in the liver and kidney [35,36].
The study finding revealed that vitamin D level was
decreased with age in both healthy and hyperlipidemic
patients as shown in Table 4 and it is interesting that for
all age groups vitamin D mean levels were significantly
higher in healthy compared to hyperlipidemic individuals.
However, the incidence of vitamin D insufficiency and
deficiency in Arab people is multifactorial involving
gender, age, obesity, clothing, cultural behaviors, skin
pigmentation, vitaminD, calcium supplements, sun
exposure, and polymorphism of vitamin D receptors [37-
40].

The Finding of this study revealed that vitamin D
levels are affected by many factors such as nationality,
gender, sex, BMI, physical activity, and lifestyle and this
was reported previously [41-46]. The effect of BMI on
serum 25(0OH) D3 may be explained by the fact that
persons with high BMI usually have a high content of body
fat, acting as a reservoir for lipid-soluble vitamin D. It has
previously been shown in animal models that body adipose
tissue can accumulate about 10-12% of a supplemented
dose of vitamin D [47)] At the same time, the release of
vitamin D from the fat is extremely slow and proportional
to the concentration of the vitamin in the adipose tissue
[47]. This biological mechanism may have the purpose of
pro tectingthe body from toxic effects of active forms of
vitamin D and maintaining an optimal level in the blood.
However, excess body fat results in its increased
sequestration and low availability and, as a consequence,
low serum 25(OH)D levels [47,48]. A large fraction of
severely obese patients undergoing surgical treatment for
obesity have hypovitaminosis D before surgery [49,50].
Surprisingly, however, serum levels of 25(OH)D do not
increase significantly after surgery and weight loss, even
if vitamin D supplements are administered . Nevertheless,
the magnitude of weight loss is negatively correlated with
serum 25(0OH) D.

Conclusion:

In this study there is significant different between
healthy and patients group in vitamin D3 level. BMD
significantly decreased in patients group more elderly.
There is significant correlation between vitamin D3 level
and BMD at hip and spine. Male gender, BMI and age are
significant predictor of BMD. Patients with higher BMI
have significantly lower BMD. So, vitamin d3 level is
adversely related with BMI. It suggests that Obesity
adversely affects bone health and prone to bone fragility,
bone pain and fractures. Overweight and obese BMI
categories showed a significant difference between
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healthy individuals and hyperlipidemic patients though;
normal BMI category showed no significant difference
between the two groups. In this study, vitamin D levels for
healthy individuals were higher than vitamin D levels for
hyperlipidemic patients in the three age categories.
Hyperlipidemia is associated with decreased vitamin D
concentrations through an unknown mechanism. Further

studies are needed to replicate these data in larger
populations and to elucidate the mechanisms involved in
this association. Also, it is necessary to take supplements
especially for those who have low plasma 25(0OH) D levels
related to SNP smarkers of inactivating enzymes and/or
vitamin D binding protein.
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