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ABSTRACT: Aim: To study the relationship between serum Vitamin D levels
and insulin resistance in obese and non obese adolescents. Introduction: Vitamin
D deficiency in obese adolescent is strongly associated with increased risk for
diabetes, hyper tension and metabolic syndrome. Vitamin D insufficiency is a risk
factor for developing impaired glucose in childhood obesity and is associated with
insulin resistance in obese adolescents. In our study, we examined the relationship
between Vitamin D and insulin resistance in obese adolescents. Materials and
Methods: The study group included 50 obese adolescent aged (17-19 years) and
compared with 50 age and gender matched healthy controls. Anthropometric data
were collected and fasting plasma glucose was estimated by (GOD-POD) method,
serum Insulin was estimated by (FEIA) method and insulin resistance was calculated
by using (HOMA-IR) and serum Vitamin D was measured by using ELISA method.
Results: The Vitamin D levels in obese adolescents is slightly lower than the
controls. The insulin levels in obese adolescents is slightly higher than controls.
Insulin resistance was significantly higher in subjects with higher BMI. We found by
correlation analysis that HOMA-IR was dependent on degree of obesity and
independent of Vitamin D level. Conclusion: The study concludes that in obese
adolescents insulin resistance was affected more from BMI than Vitamin D levels.
Lower concentration of Vitamin D is also a risk factor for developing insulin
resistance independent of adiposity.

INTRODUCTION: Vitamin D
micronutrient with major implications for human
health *. The production of Vitamin D in the skin is
directly proportional to the exposure to sunlight
and indirectly proportional to pigmentation of the
It plays a significant role in glucose
homeostasis and insulin secretion by its endocrine
role in the pancreas and its paracrine role in
adipose tissue. Adolescents seem to be at a higher
risk for Vitamin D deficiency than adults.

skin 2.

is an essential Among adolescent groups, 73%  girls showed
insufficiency , whereas  27% showed severe
deficiency.® Studies suggest that the prevalence of
Vitamin D deficiency varies due to skin
pigmentation, diet, socioeconomic status, sunlight
exposure and some of the risk factors such as BMI,
age, obesity, hip circumference and diabetes
mellitus % °. Individuals with lighter skin
pigmentation exposed to similar UVB doses have
shown twice the increase in serum vitamin D

concentrations compared with those of higher skin
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pigmentation ®. Low levels of vitamin D have been
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as well as a high incidence of type Il diabetes
mellitus.

Vitamin D may improve glucose stimulated insulin
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glucose and lipid metabolism in skeletal muscle.
Interference of the Vitamin D metabolism includes
the presence of specific Vitamin D receptors
(VDRs) on pancreatic p-cells.  Due to the
deficiency of Vitamin D 2 the presence of a
Vitamin D response element in the human insulin
gene promoter and presence of VDR in skeletal
muscle have been affected and it increases insulin
resistance. In addition, Vitamin D directly activates
transcription of the human insulin receptor gene,
and enhances insulin-mediated glucose transport °.
The low Vitamin D level has been reported to be
associated with insulin resistance in adults > ', A
study was conducted with young healthy male
adolescents but no similar study was performed
among female adolescent subjects 2. Hence it was
aimed to evaluate the relationship between
Vitamin-D and insulin resistance among obese
adolescents.

Aims:

1. To estimate the serum Vitamin D levels in
obese adolescents.

2. To assess the insulin resistance, The Fasting
insulin and Fasting Blood Sugar (FBS) will be
measured.

MATERIALS AND METHODS:

Study Group: The study group consisted of 50
obese adolescents and 50 non obese adolescents
aged 16-18 years of both sexes. Body Mass Index
(BMI) was calculated using the formula (kg/m?).
Obesity was defined as the BMI >97th percentile,
described by the international task force of obesity
in childhood population.

Inclusion: Adolescent age group of both genders
between 16-18 years were included.

Exclusion: The subjects with chronic infection as
well as other medical conditions such as genetic
syndrome and cancers were excluded

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Anthropometric Measurements: Anthropometric
measurements such as body weight, height, hip
circumference were measured and BMI was
calculated.

BMI= Weight in Kg

Height in m?

Biochemical Measurements: Fasting blood
samples were collected and serum Vitamin D was
measured by ELISA method . Plasma glucose
was measured by using Glucose oxidase-
Peroxidase (GOD-POD) method **, (Auto analyzer-
olympus AU-200), Insulin concentration was
measured by using Fluorescent Enzyme Immuno
Assay( FEIA) and Insulin resistance was calculated
by using HOMA-IR (insulin(ug)*glucose(mg) *.

Statistical Analysis: The statistical significance
between obese and non-obese adolescent were
analyzed by using Student ‘t” test and P*<0.005 is
considered to be statistically significant.
Correlation between Vitamin-D and insulin
resistance was calculated by using Pearson’s
correlation method.

RESULTS: The results of the present study are
elaborated in Table 1 and 2. Table 1 indicates the
values of BMI, Vitamin D, Blood glucose, Fasting
Insulin levels and Insulin resistance in obese
adolescents and were compared with non obese
controls. The results showed statistically significant
alterations in all the above parameters (p*<0.005)
except the insulin levels where the P* value is
(0.009).

Table 2 depicts the correlation studies between
Vitamin D with BMI, Insulin, Insulin resistance
levels in obese adolescents. It is found that Vitamin
D correlated negatively with BMI and Insulin
resistance and positively with insulin.

TABLE 1: BIOCHEMICAL PARAMETERS OF OBESE ADOLESCENTS AND NON OBESE CONTROLS:

Parameters Obese adolescents (n=50) Non obese controls (n=50) P* value
BMI (Kg/m?) 28.78+2.47 23.97+3.04 <0.001
Fasting Blood Sugar (FBS) (mg/dl) 90.94+7.17 82.82+7.88 <0.002
Vitamin D (ng/dl) 16.1+4.29 39.3+9.39 <0.002
Insulin (ug/ml) 17.66+5.66 14.78+1.9 0.009
HOMA-IR(Insulin Resistance) 5.632+1.374 3.614+0.774 <0.003

P* value <0.005, are considered to be statistically significant
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TABLE 2: CORRELATION BETWEEN VITAMIN D WITH BMI, INSULIN, INSULIN RESISTANCE LEVELS IN

OBESE ADOLESCENTS
Parameters Mean+ SD Pearson’s correlation P*value
Vitamin D (ng/dl) 16.1+4.29
-0.4721 0.0053
BMI(kg/m?) 28.78+2.47
Vitamin D (ng/dl) 16.1+4.29
Insulin(pg/ml) 17.66+5.66 0.7731 <0.001
Vitamin D (ng/dl) 16.1+4.29
Insulin Resistance(HOMA-IR) 5.632+1.374 0.5492 <0.001
P* value <0.005, are considered to be statistically significant
DISCUSSION_: Th_e major flndlng of this study REFERENCES:
was that, the Vitamin D status in obese adolescents - - o
| th that of the health b 1. Huh et al. Vitamin D deficiency in children and
was lower an at o e ea_ y non-obese adolescents: Epidemiology, impact and treatment. Rev
control levels. There was an association between Endocr Metab Disord 2008; 9:161-170.
the severity of hypovitaminosis D and obesity *°. 2. AL Refal el al. Study of Serum 25-hydroxyvitamin D
. atus and Glycemic Control in Diabetic Patients. Journa
T_he_present stuqu had shoyved that there is a of American Science 2013; 9 (5).
significant negative correlation between obesity 3. Al-Othman et al. Effect of physical activity and sun
and hypovitaminosis. It was reported that exposure on vitamin_D status of Saudi children and
h thyroidism has been observed in obese adolescents. BMG Pediatr. 2012; 12: 92.
yperparathy - 4. Marwaha et al. Vitamin D and bone mineral density status
adolescents and found that parathyroid hormone of healthy schoolchildren in northern India. Am J Clin
positively and Vitamin D correlated negatively in ; "t'/ll{? hAlIJIQUit 2?05PV°'-|82 no. 2 ;‘77'45_2& ¢ itamin
. 17 . itchell et al. Prevalence and predictors of vitamin
pre pubertal ch_lldre_n ' Se_Ve_ra| a_uthors h_ad deficiency in healthy adults. Endocr Pract. 2012; 18(6):
concluded that Vitamin D deficiency is the major 914-923.
cause for developing type 2 diabetes mellitus *°. 6. Daga et al. High prevalence of vitamin D deficiency
This studv shows that the blood alucose levels among newly diagnosed youth-onset diabetes mellitus in
by d th b 3 | had north India. Arq Bras Endocrinol Metabol. 2012; Oct; 56
among obese and the non obese adolescents ha (7):423-8.
showed significant difference (p* value <0.005). 7. Raj%"lumlfr zt a'-_Vitami”dD CStatUS'_ Adilas_ilgy’ a”dJ'-igil‘?'S
n ac merican an aucaslian Hnaren. n
. . . . Endocrinol Metab. May 2011; 96(5): 1560-1567.
The insulin resistance is a_ precursor TOI’ the 8. Janner et al. High prevalence of vitamin D deficiency in
development of type 2 diabetes mellitus in children and adolescents with type 1 diabetes. Swiss Med
adolescents. Vitamin D is inversely proportional to . wk'Y- 2t01|0 E?Pk3]; ors for | o5 droxvitanmi
- - - - - - - . eng et al. RKISK TacCtors 1or 10w serum -nydroxyvitamin
the insulin res'Sta”‘?e WhICh is evidenced in the D concentrations in otherwise healthy children and
present study. The insulin level was found to be adolescents. Am J Clin Nutr. 2007; Jul; 86(1):150-8.
low when compared to the level of insulin in non 10. Deas et al. Hypovitaminosis D among healthy adolescent
P . girls attending an inner city school. Arch Dis Child. Jul
obese controls. The results of cross sectional study 2006: 91(7): 569-572.
by Kelly.et.al showed that Vitamin D deficiency is 11. Ross et al. Dietary reference intakes for calcium and
associated with insulin resistance in children even vitamin D. National Academies Press (US); 2011.
fter pubert 19 12. Alvarez et al. Role of Vitamin D in Insulin Secretion and
a P y . Insulin Sensitivity for Glucose Homeostasis. International
. . . Journal of Endocrinology. Volume 2010 (2010).
The hormonal status during puberty especially in 13. Macdonald HM, Mavroeidi A, Fraser WD, Darling AL,
female adolescents miaht affect lucose Black AJ, Aucott L, O'Neill F, Hart K, Berry JL, Lanham-
: : : g g : New SA, Reid DM. Sunlight and dietary contributions to
metabolism, mcre_ase n _grow_th hor_mone churlng the seasonal vitamin D status of cohorts of healthy
puberty may contribute to insulin sensitivity <. postmenopausal women living at northerly latitudes: a
major cause for concern? Osteoporos Int (2010) Nov 18
SUMMARY AND CONCLUSION: It mav be 14. Glucose chapter no: 23 in TIETZ fundementals of clinical
: y chemistry 5" edition 2001 Saunders publication (PP 445-
concluded from the present study that Vitamin D 446)
deficiency is more common in obese adolescents. 15. Insulin chapter in TIETZ fundementals of clinical
And it leads to insulin resistance, which is a risk chemistry 5" edition 2001 Saunders publication (PP 851-
. . o 853).
factor for type Il diabetes mellitus, hence it is 16 Song et al. Association between Serum  25-

advisable for the adolescent population to follow
the life style modifications, to avoid health
complications.

International Journal of Pharmaceutical Sciences and Research

Hydroxyvitamin D Level and Insulin Resistance in a Rural
Population. Yonsei Med J. Jul 1, 2014; 55(4): 1036-1041.

5090



Datchinamoorthi et al., IJPSR, 2016; Vol. 7(12): 5088-5091. E-ISSN: 0975-8232; P-ISSN: 2320-5148

17. Choi et al. Serum 25-Hydroxyvitamin D and Insulin 19. Kelly A., Brooks L., Dougherty S., Carlow D., Zemel B.
Resistance in Apparently Healthy Adolescents. Plos one. (2011) A cross-sectional study of vitamin D and insulin
14 Volume 9 Issue 7 €103108. resistance in children. Arch Dis Child 96: 447-452.

18. Chiu et al. Hypovitaminosis D is associated with insulin 20. Ding et al. The Study of Serum Vitamin D and Insulin
resistance and B cell dysfunction. Am J Clin Nutr May Resistance in Chinese Populations with Normal Glucose
2004 vol. 79 no. 5 820-825. Tolerance. International Journal of Endocrinology Volume

2014.

How to cite this article:
Datchinamoorthi S, Vanaja R and Rajagopalan B: The study of serum vitamin d status with insulin resistance in obese adolescents. Int J
Pharm Sci Res 2016; 7(12): 5088-91.doi: 10.13040/1JPSR.0975-8232.7(12).5088-91.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research 5091




