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Introduction: Vitamin D is one of fat-soluble vitamin that plays an important role in the absorption
of calcium and phosphate. Deficiency of Vitamin D is unrecognized in many parts of the world.
Leptin is a hormone which is derived from adipose tissue. Studies have shown that vitamin D has a
negative and powerful control on leptin secretion by vitamin D by acting on the adipose tissue. Aim
and Objectives: The study was done to study the relationship between Vitamin D and Leptin based
on Body mass index among the medical students. Materials and methods: Vitamin D Leptin and
Body mass index were the parameters measured in the study group. Individuals with an age group
of 19-23 years of both sexes were included in the study. Individuals above the age of 23 years,
those with renal and liver disorders, individuals with hormonal disorders, individuals on vitamin D
supplementation were excluded in the study. Vitamin D was measured by Enzyme-Linked
Immunosorbent Assay (ELISA) method. Leptin was measured by Enzyme-Linked Immunosorbent
Assay (ELISA) method. BMI is calculated by the formula weight in kilograms divided by height in
metre square. Results: The results have shown that there is a decrease in vitamin D levels with
increasing BMI. (pvalue≤0.001). furthermore, there is an increase in leptin levels with an increase in
BMI. (pvalue≤0.001). Conclusion: The study has put forth a suggestion that leptin and vitamin D
has a causal relationship between them based on Body Mass index. Adequate vitamin D levels will
maximize the effect of maintaining normal leptin levels as high levels of leptin could contribute to
obesity-related disorders.
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Introduction
Vitamin D is one among the fat-soluble vitamins.
Absorption of Calcium and Phosphate is one of the
important functions of vitamin D. vitamin D2 and
vitamin D3 are important related compounds [1].
Deficiency of vitamin D is seen in many parts of the
world [2]. It is reported among various sections of
the people which includes both males and females
ranging from young age group to older people [1].
Recent studies have shown that there is an
increased prevalence of hypovitaminosis of vitamin
D among Spanish medical students. Another study
has reported that there is decreased vitamin D
levels among 87.5% of Indian resident doctors [3].
From the above studies it is clear that there are low
vitamin D levels among young medical students
which raises a concern about the skeletal health of
these young individuals. Leptin is one of the most
important adipose-derived hormones. It is a protein
derived hormone that weighs about 16-KDa.It has
an important role in the regulation of energy intake
and energy expenditure which includes metabolism
of appetite [4,5]. Vitamin D has a profound role in
negatively controlling the leptin secretion in human
adipose tissue. After the discovery of Leptin in 1994
a large amount of research has been done to
elucidate the physiological significance of leptin
[5,6]. The mechanism of action of leptin is by
binding to receptors in the brain and exerts its
metabolic activities as a hormone [7]. There is the
stimulation of lipolysis and inhibition of lipogenesis
by leptin. Extreme overeating which leads to
massive obesity occurs as a result of the genetic
defect in leptin and its receptors. Leptin has a
positive correlation with body fat content in healthy
humans and negatively correlates with a reduction
in energy and fat content [8,9]. Body fat which is
present in our body is an essential part of it. Leptin,
resist in and adiponectin are some of the hormones
which is produced by the body fat. The main
functions of body fat include providing an energy
source to the body. Apart from it also acts as heat
insulator and shock absorber and also as a source of
estradiol in women. There are two types of body fat.
They are essential fat and storage fat. Essential fat
has an important role in normal and healthy
functioning of the body. Percentage of essential fat
is about 3% in men and about 12% in women.
Storage fat is deposited in the skin around the
muscles and the internal organs.it protects the
internal organs from injury. Similar amounts of
storage fat are found both in men and women.

When there is an increase in body weight there is an
increase in storage fat. Since storage fat is
expandable it leads to obesity. Body Mass Index
(BMI) has a significant correlation with total body
fat content. It describes the relative weight for
height and it is not gender-specific [10,11]. The
study aims to study the levels of vitamin D and
leptin levels based on BMI among medical students.

Materials and Methods
Study setting: The present study was carried out
in the Department of Biochemistry in Meenakshi
Medical College and Research Institute,
Kancheepuram, Tamil Nadu. 
Ethical consideration and permission: The study
was carried out after obtaining the institutional
ethical committee approval. Written informed
consent was obtained from all the participants in the
study. 
Study design: The present study was a
comparative study 
Study duration: The present was conducted from
01- May- 2013 to 31-July-2013 
Sample size: 100 randomly selected medical
students who were age and gender-matched were
included in the study who belong to different socio-
economic and religious backgrounds.

Inclusion criteria

Exclusion criteria

Data collection: Vitamin D, Leptin and Body Mass
Index were the parameters which were measured in
the study. 3ml of blood was collected for the
estimation of biochemical parameters. The blood
drawn was allowed to coagulate and the serum was
separated by centrifuging and stored at -20°C until
assayed. Vitamin D was measured by direct
Enzyme-Linked Immunosorbent Assay (ELISA) kit
method.

Leptin was measured by direct Enzyme-Linked
Immunosorbent Assay (ELISA) kit method based on
the sandwich principle. After removal of their
footwear subjects’ weight were measured with a
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01. Age group between 19-22 years of age

02. Male and Female students

01. Age less than 19 and more than 22 years of
age.

02. Hormonal disorders.

03. Renal and liver disorders

04. Vitamin D supplemented individuals.
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Beam balance scale, height was measured in a
stadiometer to the nearest 0. 5cm. Their BMI was
calculated using the formula

BMI = Weight in kg/Height in m2

Data analysis: Data were analysed using the
Statistical Package for Social Science (SPSS).
Range, mean, SD, and median were expressed as
quantitative data. Data and frequency were
expressed qualitatively. P-value was assumed to be
statistically significant at 0.05.

Results
Table-1: Relation between vitamin d and leptin
based on body mass index.
Particulars Normal

BMI

Increased

BMI

P-valve

Number of

participants

36 64 NA

25(OH)D 34.8±2.

0

17.2±1.6 P<0.0001 (Normal

BMI and Vitamin

D)

P<0.0001

(Increased BMI and

Vitamin D)

Leptin 4.0±0.6

8

12.8±1.8 P<0.0001 (Normal

BMI and Leptin)

P<0.0001

(Increased BMI and

Leptin)

P< 0.001 is considered significant

NA- Not applicable; The observed results in Table 1
indicate that when there is an increase in BMI there
is a decrease in Vitamin D levels which is evident
from the mean values of vitamin D in normal BMI
and Increased BMI which is 34.8±2.0 and 17.2±1.6
respectively.

Fig-1: Relation between BMI and vitamin D.

The mean value of leptin in normal and increased
BMI are 4.0±0.68 and 12.8±1.8 respectively which
shows that there is an increase in leptin levels.

Fig-2: Relation between BMI and leptin

From the above results it is shown clearly that there
is hypovitaminosis and leptin resistance when there
is an increase in BMI.

Discussion
Vitamin D which is a fat-soluble vitamin is derived
from secosteroids. vitamin D2 and vitamin D3 are
important related compounds of vitamin D. Apart
from playing an important role in the metabolism of
calcium vitamin D plays an important role in the
maintenance of skeleton, immunity and control of
proliferation and differentiation of cell [12]. Due to
non -calcaemic effects of vitamin D there is an
increase in interest in studying the role of vitamin D
in the human body [13]. The primary source of
vitamin D is the irradiation of solar UV-B
(wavelengths of 290-315 nm). There are limited
dietary sources of vitamin They include oily fish, cod
liver oil and egg yolks. Vitamin D2 and Vitamin D3

are the two forms of vitamin D. Irradiation of yeast
and plant sterol such as ergosterol are sources of
vitamin D2. Sources of vitamin D3 include oily fish,
Codliveroil and synthesis from skin [14]. There is an
intermittent synthesis of vitamin D from the skin
and dietary sources. Vitamin D inadequacy occurs
due to irregular intake of Vitamin d irrespective of
the source. Pre-vitamin D3 formed in the skin is
converted to vitamin D3 by the skin. In the liver
hydroxylation occurs which converts both vitamin
D3 and vitamin D into 25(OH) D and then in the
kidney into its active form 1,25dihydroxy vitamin D.
The major circulating metabolite of vitamin D is
serum 25 (OH) D and it reflects the cutaneous
synthesis and dietary intake of vitamin D. The
standard clinical measure of vitamin D status is
serum 25 (OH) D.1,25(OH)D2 which is the active
form of vitamin D should not be measured to
determine the status of vitamin D [15]. Previous
studies conducted have shown that inadequacy of
vitamin D has been reported in across different
ages, seasons and different geographic locations.
Inadequacy of vitamin D has been reported in
young adults and in healthy school children. Low
vitamin D levels less than 20ng/ml has been
reported in 36% of healthy young adults aged 18 to
29 years [16]. Studies which were conducted
recently have shown that body mass index and body
fat content have an inverse relationship with vitamin
D [17]. Leptin is a hormone which is synthesised
and released from white adipose tissue. It is a 167-
amino acid hormone which weighs about 16-kD
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Which is derived from of gene product. The main
sources of secretion of leptin in the human body are
gastric mucosa and placenta. The gastric mucosa is
only tissue which secretes leptin in an exocrine
manner rather secreting it in an endocrine fashion.
Plasma leptin exhibits a diurnal variation in humans
with a pulsatile and circadian pattern. There is a
peak in the secretion of leptin at night and reaches
its nadir in the morning. When leptin is
administered to mice which are deficient in ob/ob
gene that codes for leptin and to mice which are of
wild-type obese, there is a decreased food intake
[18]. Furthermore, Leptin also causes an increase in
caloric expenditure and weight loss. There is also an
established positive correlation of leptin with
adipose tissue mass. From the observations above it
has been postulated that leptin acts as a signal to
the brain from the adipose tissue thereby regulating
the body fat mass. In addition to playing an
important role in hunger metabolism leptin also has
mitogenic and antiapoptotic properties [19]. Body
Mass Index (BMI) is based on the mass (weight)
and height of a person. It is defined as the weight of
the body which is expressed in kilograms divided by
square of the height in m2. Based on the tissue
mass (muscle, fat and bone) and height as a rule of
thumb Body Mass Index (BMI) is conveniently used
to categorize a person as underweight, normal
weight, overweight or obese [20]. Body fat may be
accountable for the weight excess or deficiency in
part. Other facts like muscularity also has a
significant role in altering Body Mass Index. Based
on WHO classification Body Mass Index (BMI) of less
than 18.5 is categorized as underweight.BMI equal
or greater than 25 is categorized as overweight.
Body Mass Index above 30 is categorized as obese
[21]. Previous studies conducted have shown that
leptin decreases bone formation in mice and sheep
[22,23]. Matsunuma et al. [24] has reported that
there is an increase in circulating levels of PTH in
mice after the administration of leptin. Glauber HS
et al. [25] has reported that there is an inverse
relationship between BMI and osteoporosis. Based
on the study conducted by Menendez et al. [26] it
has been shown that there is a negative and
powerful control by vitamin D on human adipose
tissue which secretes leptin. Obese individuals even
after prolonged exposure to UV radiation are at a
disadvantage of producing active vitamin. Obesity
which induces leptin production leads to decreased
conversion of vitamin D in to its active form 1,25
(OH2) Vit D. In the present study, out of 100
students who were enrolled 36 of them were with
normal Body Mass Index. In the current study,

64 individuals had an increased BMI. The prevalence
of Increased BMI which is observed in the current
study was similar to that of the general population
in India. In the current study, 64% of
undergraduate medical students were with
increased Body Mass Index which was almost
similar to study conducted in West Bengal in India
among undergraduate medical students [27].
Individuals with normal BMI had normal vitamin D
levels (pvalue≤0.0001). Those individuals with
increased Body Mass Index there is a decrease in
vitamin D levels(pvalue≤0.0001). Several potential
mechanisms have been put forth related to obesity
causing decreased serum 25-hydroxyvitamin D
levels. Kondarsen et al. have suggested that due to
sequestration of vitamin D by adipose tissue there
seem to be low circulating vitamin D concentration
in obese individuals [28]. Moreover, based on the
study conducted by Blum et al. in which vitamin D is
measured in 17 obese individuals and they have
reported an inverse relationship between amount of
fat tissue and serum vitamin D concentration which
provides further evidence of storage of vitamin D in
fat tissue of obese individuals [28]. Li Jet al. have
put forth a suggestion that due to increasing
adiposity there may be increased catabolism of
vitamin D due to local action of 24-hydroxylase
enzyme which is found in human adipose tissue.
Moreover, they have also suggested that there is a
lower rate of synthesis of vitamin D in liver in obese
individuals when compared to lean individuals [29].
Furthermore, leptin levels were normal with
individuals of normal BMI(pvalue≤0.0001) which
was similar with the study conducted by Menendez
et al. There is an increase in leptin levels among the
individuals with increased BMI(pvalue≤0.0001). The
results obtained in the present study were similar
with the results of the previous studies. Based on
the physiological actions of leptin in humans it has
been shown that there is a strong positive
correlation between serum leptin concentrations and
the percentage of body fat [30]. Based on the
animal studies conducted by Pelley et al. in which
there is a decrease in food intake, adiposity and
body weight in leptin-deficient ob/ob mice after the
administration of leptin. Based on the observations
made Corrriea et al.in agouti yellow obese mice the
concept of selective leptin resistance in which the
resistance is limited to metabolic activities of leptin
such as satiety and weight-reducing and it spares
the renal sympathetic activation effects [31]. This
concept collaborated well with findings of the study
recently carried out in diet-induced obesity model
by Rahmouni et al [32]. Based on the recent studies
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In humans (Lonnqvist F et al, Hamilton BS et al.,)
and rodents (De Vos P et al., Funahashi T et al.,
Murakami T et al.,) serum leptin concentrations are
regulated by the direct changes in the expression of
ob gene thereby changes in body fat has an effect
on changes in serum leptin [32] [33].

Conclusion
In the current study hypovitaminosis and increased
leptin levels are observed with increasing BMI.
There is a significant correlation with
hypovitaminosis and increased leptin levels in
relation to BMI. The results obtained from the
present study has shown that leptin and vitamin D
can act as mediators of some effects related to
obesity.

What does this study add to the
existing knowledge
Increased BMI which leads to obesity is more
prevalent among young students. The present study
which involved medical students has shown that due
to an increase in BMI there is hypovitaminosis of
vitamin d and leptin resistance. The emphasis of the
current study was on the need for increased
physical activity and increased exposure to sunlight
among medical students to prevent hypovitaminosis
of vitamin d and obesity.

Author’s contribution
Dr. J. Sivakumar: Concept, Data collection and
Discussion Dr. Ursula Sampson: Discussion Mr. J.
Kumar: Data collection
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