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Abstract
Purpose: Healthy living is number one priority of human beings. One of the obstacles awaiting
urgent solution, on the way to healthy living is obesity. There are numerous reports regarding
obesity and vitamin D relationship in the literature. Researchers tried to investigate obesity and
vitamin D link in a low income district between normal and obese children
Material and methods: Retrospectively BMI and vitamin D values of 149 children were
compared in one year period. Children under 5 years could not be included because they took
vitamin D supplements regularly. Both to reduce bias and nullify seasonal effects on vitamin D
research was conducted all year long. Statistical analysis was conducted in each group separately
to observe the relation between BMI and vitamin D values.
Results: An inverse relation was observed between BMI and vitamin D values. Results were
similar to previous reports in the literature.
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Introduction respectively. The overall prevalence of

obesity in adult’s wasl8.6 % in the year

Being a widespread problem, obesity is on
the agenda. To solve health problems efforts
are focusing on solutions for obesity. In
Turkey obesity prevalence of underweight,
overweight and obesity among adolescent’s
girls was 11.1%, 106 % and 2.1%

1990.In year 2000 with an increase rate of
17.7%, prevalence reached 21.9% (1). As is
true for most of the countries overweight is
more common in men and obesity is more
prevalent among women also in turkey (2).
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Obesity associated diseases are progressively
increasing. Association of obesity with
diabetes mellitus, lipid metabolism disorders,
hypertension, inflammatory diseases and
some cancers is a well-known fact.
Mechanisms in this association are under
scrutiny. A prominent research field in this
respect is vitamin D and its effects on
immune system and inflammatory mediators.
Deficiency of vitamin D levels are linked
with a rising incidence of immune diseases
like diabetes mellitus , multiple sclerosis,
hypertension, cardiovascular disease and
some common cancers (3-5).
Obesity-associated vitamin D insufficiency
is likely due to the decreased bioavailability
of vitamin Dsfrom cutaneous and dietary
sources because of its deposition in body fat
compartments.(6) As we see interrelated and
complicated mechanisms more clearly we
come to a new understanding in this relation.
Furthermore researchers observed the
correlation between BMI and vitamin D
levels in a low income area to test this
relation.

Material and Methods

This study enrolled 91 normal 58 obese
totaling 149 children and adolescents
between 6-15 years of age who did not take
vitamin D supplements beforehand and
applied to Kagithane State Hospital in the
period from 1/1/2015 to 1/2/2016 .Data
regarding body mass indexes and vitamin D
levels were gathered from previous databases
and results analyzed statistically.

BMI is calculated with weight/height?
formula. Obese and normal are defined using
BMI percentiles; children>2 years old with
BMI>95th percentile meet the criterion for
obesity (7)

In children, promotion of growth in different
rates is determined and also measured by
BMI. BMI changes substantially with age,
rising steeply in infancy, falling during the
preschool years, and then rising again into
adulthood. For this reason, child BMI needs
to be assessed using age related reference
curves (8,9).

Venous blood samples were drawn from the
antecubital region between 8.00-8.30 am.
Serum 25 (OH) D levels were measured by
liquid chromotography (Spektra 2000Sr).

Statistical analysis

This study is intended to observe the
relation between BMI and vitamin D. In this
context vitamin D data collected from
categorically obese 58 and 91 normal
patients. Collected data was analyzed in each
group as to distribution incrementally.
Because obese and normal BMI groups were
different, this two groups’ comparison was
done using Student’s t test.

Results

In table 1 distribution of obese and
normal children in any age group is seen.
Because vitamin D supplementation is given
to all preschool children we did not include
this age group .Due to methodic restriction
we also did not include children who took
vitamin D in the past 1 year. Because of this
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restrictions and to prevent bias we included
in a serial manner all subjects who met the
necessary criteria of the research. In a one
year period the distribution of subjects were
haphazard so in some age groups there was
elation an accumulation of subjects. But this
fact was not a disadvantage for statistical
analysis. For instance we see an

accumulation of obese subjects in 9-12 age
groups. Children with normal BMI consisted
of 41 female and 50 male subjects. Obese
group included 31 female and 27 male
children. Gender difference is not detected-
reported in the literature so we did not
compare vitamin D between genders.

Tablel. Distribution of obese and normal BMI individuals in each age

Number of obese Number of normal
Age group individuals individuals
6 4 4
7 5 6
8 3 6
9 6 13
10 4 12
11 6 10
12 9 18
13 5 8
14 7 8
15 9 6
Table 2 The mean BMI and vitamin D value for each age
Obese Normal
Number of Number of Mean + .
Age obese normal SD Me_an Mean Mean vit
individuals | individuals | BMI Vit BMI D
D+SD
6 4 4 24.4+6.78 | 18.945.12(14.9+£3.45|13.4+£3.45
7 5 6 25.5+6.01(17.844.22(16.6+4.44 | 15.3+4.01
8 3 6 26.9+7.03126.246.99(18.1+£5.01 | 13.1+£3.98
9 6 13 25.6+5.59(20.845.2417.9+4.98 | 15.6+4.22
10 4 12 26.7+£6.67|13.244.45(18.9+4.47| 11.843.44
11 6 10 27.847.04|14.844.89(17.8+4.87|11.4+3.15
12 9 18 26.7+6.66 | 14.0+4.73 [ 18.9+£5.00 | 10.3£3.02
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We compared the relation of BMI with
vitamin D values in each group separately.
When we calculate the correlation between
BMI and vitamin D values the correlation is -
0.792. This shows an inverse relation
between BMI and vitamin D in normal BMI
children. Namely the higher the BMI the
lower the vitamin D value.

In  obese individuals the correlation
coefficient is -0.401.This value also shows an
inverse relation between this two variables
but strength of relation is not as strong as is
the case in normal BMI children. The
difference between normal and obese groups
IS 2.262 with a significance of 0.017
according to T-test.

Discussion

Two pandemic diseases of the era which are
obesity and deficiency of vitamin D show a
high association (10). Association of these
two entities began by epidemiological
studies. Today this association is a well-
known fact. In the light of epidemiological
studies supporting this accompaniment, came
animal and genetic studies and also the
mechanisms to elucidate this relation were
investigated. To  date vitamin D
supplementation did not increase weight loss
when compared to placebo thus interventions
through vitamin D supplementation is still
uncertain and its influence on well-developed
obesity is questionable (11). In clinical
practice of obesity before bariatric surgery
vitamin D status of individuals are screened
according to current recommendations to

identify  individuals for postoperative
deficiency (12).

We can discuss vitamin D and obesity
relationship under multiple headings.
Vitamin D is fat soluble and thus stored in
adipose tissue. It is shown by radioactive
vitamin D3 studies.(13)Vitamin D nuclear
receptor is present in adipocyte. Also we
observe 1 hydroxylase, 25 hydroxylase and
vitamin D degrading 24 hydroxylase enzyme
activity in adipose tissue. This three vitamin
D metabolizing enzymes might influence the
circulating 250H Vitamin D levels with
increasing bulk of adipose tissue in the body.
Both subcutaneous and intraabdominal
visceral fat possess these enzymatic activity.
Both presence of VDR and enzymatic
activity support paracrine and autocrine
activity of 1.25 (OH).D in adipose tissue.
Adipose tissue has the capacity to metabolize
vitamin D locally. In obese women
researchers showed a reduced hydroxylase
activity in subcutaneous fat but degrading
enzyme activity did not change (14).

There is a strong relation between
angiogenesis, angiogenesis inhibitors and
obesity in experimental obesity studies.
Vascular endothelial growth factor(VEGF) is
secreted from adipocytes and foster fat tissue
formation through the regulation of
angiogenesis. The expression of VEGF has
been shown to be reduced by vitamin D and
analogues in multiple studies (15).
Increased inflammation and inflammation
markers are another facet of obesity. Toll like
receptors (TLR)have been incriminated in
obesity associated inflammation Dynamic
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role of adipose tissue in regulating
inflammation and innate immunity through
TLR has been proposed. It was observed that
TLR-4 deficient mice were protected against
obesity when given a high fat diet. On the
other hand VDR null mice had less body fat
and triglyceride and cholesterol levels when
compared wild type mice. Also they did not
show a propensity toward obesity and they
are protected against diet induced obesity
(16).

Vitamin D deficiency has long been
associated with obesity, hypertrigiceridemia,
insulin resistance and higher renin levels. In
VDR knockout mice under expression of
VDR resulted in high blood pressure and
cardiac hypertrophy through over activation
of renin angiotensin system (RAS) with
increased renin and angiotensin Il levels (17).
Hypertriglyceridemia effects were also
shown to be trough effect of angiotensin 1l on
expression of apolipoprotein E in adipocyte
which is a key regulator of cholesterol and
lipid metabolism (18).Activation of RAS is a
proven fact in obese patients and it is thought
that mechanism is through the role of vitamin
D in modulation of RAS .Vitamin D therapy
in obese hypertensives modified mean
arterial pressure similar to ACE inhibitors
(19).

When considering vitamin D we must not put
aside the role of the active metabolite of

vitamin D; calcitriol. Calcitriol has been
shown to increase matrix metalloproteinases
(MMP) that have an important role in the
pathogenesis of obesity. Also MMPs
selectively inhibits Cox-2 activity and cause
a decrease in prostaglandin synthesis.
Calcitriol also inhibits the production of
25(0OH)D production in the liver. It is this
active metabolite of vitamin D is
implemented in animal and genetic studies on
obesity (20).

The vital question is whether vitamin D is the
cause or the result of obesity (21).

There is a report in favor of high prevalence
of vitamin D deficiency among Spanish
obese children and adolescents (Gutierrez-
Medina S 2014) A Dutch study in multi-
ethnic obese children reported a high
prevalence of vitamin D
insufficiency/deficiency (22).

Researchers observed an inverse relation
between BMI and vitamin D levels in both
normal and obese children. Because of the
small sample size we did not compare results
between obese and normal children.

35



Original Article

International Journal of Basic and Clinical Studies (1)BCS)
2015; 4(2): 31-37, Meral G et al.

References

1)Naci Oner, Ulfet Vatansever, Adnan Sari, Galip
Ekuklu, Ahmet Giizel, Serap Karasalihoglu,Neil W.
Borisc. Prevalence of underweight, overweight and
obesity in Turkish adolescents. SWISS MED WKLY.
2014;(134):529-533

2) V. D. Yumuk.National Prevalence of Obesity
Prevalence of obesity in Turkey. Obesity reviews.
2005;6 :9-10

3) Alhamad HK, Nadukkandiyil N, EI-Menyar A,
AbdelWL, Sankaranaranan A, Sulaiti EM Vitamin D
deficiency among the elderly: Insights from Qatar.
Curr Med Res Opin, 2014;30(6): 1189-1196

4) Lips P. Vitamin D deficiency and osteoporaosis.
The role of vitamin D deficiency and treatment with
vitamin D analogues in the prevention of
osteoporosis-related fractures. Eur J Clin Invest,
1996; (26):436-442.

5)Garland CF, Gorham ED, Mohr SB., et al.Vitamin
D for cancer prevention:Global perspective. Ann
Epidemiol .2009;19:468-483

6)Jacobo Wortsman,Lois Y Matsuoka,Tai C
Chen,Zhiren Lu, Michael F Holick Decreased
bioavailability of vitamin D in obesity1,2,3. AmJ
Clin Nutr .2000;72(3): 690-693

7)- Kliegman RM, Stanton BF, Schor NF, Geme JW,
Behrman RE. Nelson Textbook of Pediatrics, 19th
ed., Elsevier Saunders, United States of America,
USA (2011).

8) Centers for Disease Control and Prevention: Data
Table of Body Mass Index for Age Charts. Available
at:
http://www.cdc.gov/growthcharts/html_charts/bmiag
erev.htm, Accessed August 24 .2001.

9) Cole TJ, Freeman JV, Preece MA. Body Mass
Index Reference Curves for the UK, 1990. Arch Dis
Child 1995;(73):25-9

10)Sanja Soski¢, Edita Stoki¢ Esma R. Isenovi¢. The
relationship between vitamin D and obesity.
2014;30(6):1197-9.

11) Caitlin Mason, Liren Xiao, Ikuyo

Imayama, Catherine Duggan,Ching-Yun

Wang, Larissa_Korde,Anne McTiernan. Vitamin

D3 supplementation during weight loss: a double-
blind randomized controlled trial*22, 2014; 99(5):
1015-25.

12) Grace C, Vincent R, Aylwin SJ High prevalence
of vitamin D insufficiency in a United Kingdom
urban morbidly obese population:; implications for
testing and treatment.Surg Obese Relat Dis. 2014;
10(2):355-60.

13) Miriam Blum, Gregory Dolnikowski, Elias
Seyoum, Susan S. Harris, Sarah L. Booth, James
Peterson, Edward Saltzman, Bess Dawson-Hughes.
Vitamin D3 in fat tissue. 2008;33 (1):90-94

14) L Wamberg, T Christiansen,S K Paulsen,

S Fisker,P Rask L Rejnmark, B Richelsen,

SB Pedersen. Expression of vitamin D-metabolizing
enzymes in human adipose tissue—the effect of
obesity and diet-induced weight loss. 2013;37:651-
657

15)Gruber H, Hoelscher G, Ingram J, Chow Y,
Loffler B, Hanley E Jr: 1a,25-dihydroxyvitamin D 3
inhibits proliferation and decreases production of
monocyte chemoattractant protein-1, thrombopoietin,
VEGF, and angiogenin by human annulus cells in
vitro. Spine. 2008, 33:755-765.

16) SJ Kim, Y Choi, YH Choi, T Park. Obesity
activates toll-like receptor-mediated proinflammatory
signaling cascades in the adipose tissue of mice.
2012;(23):113-122.

17)Xiang W, Kong J, Chen S, Cao L, Qiao G, et al.:
Cardiac hypertrophy in vitamin D receptor knockout
mice: role of the systemic and cardiac renin-
angiotensin systems. Am J Phys Endocrinol Met.
2005, 288:E125-E132.

36


file:///C:/Users/PRO2000/Desktop/nisan/indir%20(2).htm
file:///C:/Users/PRO2000/Desktop/nisan/indir%20(2).htm
file:///C:/Users/PRO2000/Desktop/nisan/indir%20(2).htm
http://www.cdc.gov/growthcharts/html_charts/bmiagerev.htm,%20Accessed%20August%2024
http://www.cdc.gov/growthcharts/html_charts/bmiagerev.htm,%20Accessed%20August%2024
http://ajcn.nutrition.org/search?author1=Anne+McTiernan&sortspec=date&submit=Submit
http://ajcn.nutrition.org/content/99/5/1015.short
http://ajcn.nutrition.org/content/99/5/1015.short
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blum%20M%5Bauth%5D

Original Article

International Journal of Basic and Clinical Studies (1)BCS)
2015; 4(2): 31-37, Meral G et al.

18 ) Rao P, Huang ZH, Mazzone T: Angiotensin Il
regulates adipocyte apolipoprotein E expression. J
Clin Endocrinol Metab. 2007, 92:4366-4372

19) Kota SK, Kota SK, Jammula S, Meher LK, Panda
S, et al.: Renin-angiotensin system activity in vitamin
D deficient, obese individuals with hypertension: An
urban Indian study. Indian J Endocrinol Metab.
2011,15(4):S395-S401

20) Dean DD, Schwartz Z, Schmitz J, Muniz OE, Lu
Y, et al.: Vitamin D regulation of metalloproteinase

activity in matrix vesicles. Connect Tissue Res. 1996,
35:331-336.

21) CA Peterson, AM Belenchia. Vitamin D
deficiency & childhood obesity: a tale of two
epidemics. 2014;111(1):49-53.

22) Radhakishun N, van Vliet M, von Rosenstiel

I, Weijer O, Diamant M, Beijnen J, Brandjes D.

High prevalence of vitamin D
insufficiency/deficiency in Dutch multi-ethnic obese
children. 2015;174(2):183-90.

37



