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Abstract Original Research Article

The active form of Vitamin D has endocrine effects on bone as established by its crucial requirement in bone
mineralization. Deficiency causes rickets in children, Osteomalacia or Osteoporosis in adults. Low Vitamin D status
has been detected in patients with hip fractures. Vitamin D, along with Parathyroid hormone affects bone
mineralization. Our study is aimed at correlating the relationship between 25- hydroxyvitamin D, Parathyriod hormone
(PTH) and bone mineral density (BMD) in cohort of South Indian population. The Bone mineral density of 60 pre-
menopausal and 60 post-menopausal women was compared with Vitamin D and Parathyroid hormone status. BMD of
hip and spine were derived from dual energy X-ray absorptiometry. Vitamin D and Parathyroid hormone were assayed
by Electro chemiluminescent methodology. Multivariate regression models were employed to investigate the relation
between Bone mineral density with Vitamin D and Parathyroid hormone. The average age of pre- menopausal and
post-menopausal women is 39 + 8 years & 57 £ 7 years respectively. The mean values of serum Vitamin D and PTH
among premenopausal women were 19 = 9 ng/mL and 47+18 pg/mL respectively. And the mean value of serum
Vitamin D and PTH among post-menopausal women were 19 + 11 ng/mL and 49+16 pg/mL respectively. Among the
post- menopausal women 25 were osteopenic and 31 were osteoporotic whereas among the pre- menopausal women
25 were osteopenic and 10 were osteoporotic. There exist a negative correlation between Vitamin D and Parathyroid
hormone, positive correlation between Vitamin D and Bone mineral density and negative correlation between
Parathyroid hormone and Bone mineral density. Parathyroid hormone showed a significant negative correlation with
Bone Mineral Density at hip and lumbar spine. This signifies the critical role of Parathyroid hormone in maintaining
normal bone mineralization.
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INTRODUCTION diet. Fish oils and Dairy products fortified with Vitamin

. . . D are the rich sources of the Vitamin [3].
The active form of Vitamin D has crucial role (3]

in calcium homeostasis, functioning as a hormone with
autocrine and paracrine effects [1]. Vitamin D, through
interaction with Vitamin D receptor (VDR) is
responsible for active reabsorption of calcium from
intestinal epithelium [2]. Out of the total requirement of
Vitamin D more than 90% is synthesized by our body.
The action of Ultraviolet B rays on skin convert 7-
dehydrocholesterol to cholecalciferol (Vitamin D3).
Cholicalciferol is then hydroxylated in liver to 25-
hydroxycholecalciferol, which is the storage form of
Vitamin D and considered the best indicator of Vitamin
D status in our body. In kidney, 25(0OH) D is further
hydroxylated to 1, 25(0OH), D, the biologically active
form of Vitamin D. Vitamin D can also be taken from

Apart from the maintenance of Calcium
homeostasis, Vitamin D is also necessary for regulation
of multiple cellular functions, Immune regulation,
functioning of cardiovascular system and interplay of
many hormones [4].

The major causes of Vitamin D deficiency
include dietary deficiency, malabsorption, decreased
exposure to Sun, Prolonged use of anticonvulsants and
Corticosteroids [5]. Severe Vitamin D deficiency in
adult’s results in defective mineralization of osteoid,
causing Osteomalacia. Deficiency of Vitamin D ends up
in lower serum calcium concentration owing to
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defective reabsorption from the intestinal epithelium.
This in turn results in secondary hyperparathyroidism as
body normally reacts to hypocalcemia by increasing the
secretion of from Parathyroid gland [6]. The increased
Parathyroid hormone concentration especially in elderly
individuals results in increased bone turnover, defective
mineralization ultimately resulting in increased risk of
fractures. Studies point to the fact that not all patients
with hypovitaminosis D ultimately land up in secondary
hyperparathyroidism [7, 8]. Low Vitamin D
concentration by virtue of the secondary
hyperparathyroidism is the contributing factor to low
Bone Mineral Density.

Dual energy X-ray absorptiometry (DEXA),
estimating the bone mineral density is the standard
approach in diagnosing Osteoporosis. The current study
aims at assessing the correlation between Vitamin D,
Parathyroid Hormone and Bone Mineral Density among
Pre and Post-Menopausal Indian females.

MATERIALS & METHODS

Among the normal individuals attending Tamil
Nadu Government Multi Super Speciality Hospital,
Amma Master Health Check Up, 60 pre-Menopausal
and 60 post-Menopausal women were selected for the
study. Vitamin D and Parathyroid Hormone were
assayed in Automated Immunoanalyzer using
electrochemiluminescence technology. Bone Mineral
Density was determined at dual anatomical sites: hip
and lumbar spine.

The reference values for Vitamin D as
determined by the clinical laboratory are as follows:
<20 ng/mL (deficiency), 20-29 ng/mL (insufficiency),
30-100 ng/mL (sufficiency), and
>100 ng/mL(increased). Parathyroid hormone has
reference values range from 16 to 65 pg/mL. Data were
expressed as mean, standard deviation and correlation
being calculated.

RESULTS

Among the 60 Pre-menopausal women
selected for the study, the results for Vitamin D shows a
mean of 19 + 9 ng/mL and the mean PTH value is
47+18 pg/mL. The mean Bone Mineral Density is
0.840.12. Among the 60 Post-menopausal women
selected for the study, the results for Vitamin D shows a
mean of 19 + 11 ng/mL and the mean PTH value is
49116 pg/mL. The mean Bone Mineral Density is
0.3840.14

There exist a negative correlation between
Vitamin D and Parathyroid hormone for both pre-
menopausal (-0.370) and Post-Menopausal women (-
0.380). Similarly there exist a negative correlation
between Parathyroid Hormone levels and Bone Mineral
density for both Pre-Menopausal (-0.15) and Post-
Menopausal (-0.31) women
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menopausal women

CORRELATION BETWEEN
150 VITAMIN D AND PTH

=]
=1

\IITUI? ANDPTH
=]

—VITD

o

NO OF SAMPLES

Fig-2: Correlation between vit d and pth in post-
menopausal women

There exist a positive correlation between
Vitamin D and Bone mineral density for both pre-
menopausal (+0.10) and post-menopausal women
(+0.09).
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Fig-3: Correlation between vit d and bmd in pre-
menopausal women
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DiscussION

The current study investigated the correlation
between the levels of Vitamin D and Parathyroid
Hormone in serum and corresponding Bone Mineral
Density among Pre and Post-Menopausal women.
Several studies have well documented the prevalence of
Vitamin D deficiency in Tropical countries with
abundant exposure to Sunlight [9-11]. The etiology
includes Genetic factors, dietary deficiency of Vitamin
D and inadequate exposure to Sunlight. Vitamin D
deficiency in India has prevalence in alarmingly high
rate [12]. Studies in South India have reported Vitamin
D deficiency to be as high as 76% in Premenopausal
and 70% in Post-Menopausal women [13]. Marwaha et
al. [14] studied the status of Vitamin D among elderly
healthy North Indian Population. He reported the
Prevalence of Vitamin D deficiency among the age
group is 91.2% and insufficiency among 6.8% of
individuals. In our study, the prevalence of Vitamin D
deficiency is around 66% among Pre-Menopausal and
70% among Post-Menopausal women.

The deficiency of Vitamin D is gaining
importance recently owing to the fact that
hypovitaminosis D directly has been linked to several
infectious and non- infectious illnesses [15, 16]. Several
studies points to lower average Bone Mineral Density
among Asian Population [15-17]. The rate of
Osteoporotic fractures in urbanized Asian countries
roughly equal the Caucasian Populations [18]. Vitamin
D deficiency is a risk factor for Osteoporosis. Several
studies have reported the existence of positive
correlation between Vitamin D levels and Bone Mineral
Density at both lumbar spine and hip [19]. Other studies
have reported positive correlation, only at the level of
femur neck [20, 21]. A similar study from South East
Asia conducted in patients with low Bone Mineral
Density detected no association Vitamin D and Bone
Mineral Density [22]. The current study detects a
positive correlation between Vitamin D and Bone
Mineral Density. Population based studies points to
differing relationship between serum Vitamin D
concentrations and Bone Mineral Density in Black and
White races [23-25].

Bone Mineral Density declines in elderly age
group owing to age related bone loss. In comparison to
women of comparable age group, men have higher
BMD [26, 27].

Studies have shown the suppression of
Parathyroid Hormone at serum Vitamin D levels around
30ng/mL, with inverse relation between Vitamin D and
Parathyroid Hormone at serum concentrations below 30
ng/mL [28]. Secondary hyperparathyroidism is
principle mechanism contributing to Osteoporosis. The
elevation in levels of PTH results in increased bone
turn-over and ultimately increased bone loss.
Nevertheless, not every patient with Vitamin D
deficiency develops secondary hyperparathyroidism. In

such patients with blunted Parathyroid hormone
response, hypovitaminosis D results in low serum
Calcium concentration. There is reduced bone turnover
and protection of Bone Mineral Density in comparison
to the individuals with lower serum Vitamin D level
coupled to secondary hyperparathyroidism [29]. Our
study observed a significant negative correlation
between PTH and BMD, leading to the suggestion that
secondary hyperparathyroidism is the powerful
mediator for bone loss in Vitamin D deficiency.

CONCLUSION

The current study observes a negative
correlation between Vitamin D and Parathyroid
hormone, positive correlation between Vitamin D and
Bone mineral density and negative correlation between
Parathyroid hormone and Bone mineral density.
Parathyroid hormone showed a significant negative
correlation with Bone Mineral Density at hip and
lumbar spine. The relationship between PTH and BMD
is stronger compared to the relation between Vitamin D
and BMD. This signifies the critical role of Parathyroid
hormone in maintaining normal bone mineralization.

REFFERENCE

1. Bellavia D, Costa V, De Luca A, Maglio M, Pagani
S, Fini M, Giavaresi G. Vitamin D level between
calcium-phosphorus homeostasis and immune
system: new perspective in osteoporosis. Current
osteoporosis reports. 2016 Oct 13:1-2.

2. Veldurthy V, Wei R, Oz L, Dhawan P, Jeon YH,
Christakos S. Vitamin D, calcium homeostasis and
aging. Bone research. 2016 Oct 18; 4:16041.

3. Wintermeyer E, Ihle C, Ehnert S, Stockle U, Ochs
G, de Zwart P, Flesch I, Bahrs C, Nussler A.
Crucial role of vitamin D in the musculoskeletal
system. Nutrients. 2016 Jun;8(6):319.

4. Christakos S, Dhawan P, Verstuyf A, Verlinden L,
Carmeliet G. Vitamin D: metabolism, molecular
mechanism of action, and pleiotropic effects.
Physiological reviews. 2015 Dec 16;96(1):365-408.

5. Gupta A. Vitamin D deficiency in India:
prevalence, causalities and interventions. Nutrients.
2014;6(2):729-75.

6. Heaney RP. Toward a physiological referent for the
vitamin D requirement. Journal of endocrinological
investigation. 2014 Nov 1;37(11):1127-30.

7. Lips P, Wiersinga A, Van Ginkel FC, Jongen MJ,
Netelenbos JC, Hackeng WH, Delmas PD, Van der
Vijgh WJ. The effect of vitamin D supplementation
on vitamin D status and parathyroid function in
elderly subjects. The Journal of Clinical
Endocrinology &  Metabolism. 1988  Oct
1;67(4):644-50.

8. Sahota O, Mundey MK, San P, Godber IM,
Lawson N, Hosking DJ. The relationship between
vitamin D and parathyroid hormone: calcium
homeostasis, bone turnover, and bone mineral

| © 2019 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India

[ 2551 |




M. Divya & K. Chandramouleeswari., Sch J App Med Sci, July, 2019; 7(7): 2549-2552

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

density in postmenopausal women with established
osteoporosis. Bone. 2004 Jul 1;35(1):312-9.

RASO AA, Navarra SV, LI-YU J, Torralba TP.
Survey of vitamin D levels among post-
menopausal Filipino women with osteoporosis.
International journal of rheumatic diseases. 2009
Sep;12(3):225-9.

Arya V, Bhambri R, Godbole MM, Mithal A.
Vitamin D status and its relationship with bone
mineral density in healthy Asian Indians.
Osteoporosis international. 2004 Jan 1;15(1):56-61.
Fuleihan GE, Deeb M. Hypovitaminosis D in a
sunny country. N Engl J Med. 1999;340:1840-1.
Mithal A, Wahl DA, Bonjour JP, Burckhardt P,
Dawson-Hughes B, Eisman JA, Fuleihan GE, Josse
RG, Lips P, Morales-Torres J, IOF Committee of
Scientific Advisors (CSA) Nutrition Working
Group. Global vitamin D status and determinants
of hypovitaminosis D. Osteoporosis international.
2009 Nov 1;20(11):1807-20.

Harinarayan CV, Sachan A, Reddy PA, Satish KM,
Prasad UV, Srivani P. Vitamin D status and bone
mineral density in women of reproductive and
postmenopausal age groups: a cross-sectional study
from south India. JAPI. 2011 Nov;59:699.
Marwaha RK, Tandon N, Garg MK, Kanwar R,
Narang A, Sastry A, Saberwal A, Bandra K.
Vitamin D status in healthy Indians aged 50 years
and above. J Assoc Physicians India. 2011
Nov;59:706-9.

Kota SK, Kota SK, Jammula S, Meher LK, Panda
S, Tripathy PR, Modi KD. Renin-angiotensin
system activity in vitamin D deficient, obese
individuals with hypertension: An urban Indian
study. Indian journal of endocrinology and
metabolism. 2011 Oct;15(Suppl4):S395.

Kota SK, Jammula S, Kota SK, Tripathy PR, Panda
S, Modi KD. Effect of vitamin D supplementation
in type 2 diabetes patients with pulmonary
tuberculosis. Diabetes & Metabolic Syndrome:
Clinical Research & Reviews. 2011 Apr 1;5(2):85-
9.

Thoo FL, Chng SM, Lam KS, Lee JB, Tan MC,
Teh HS, Khoo TK. To establish the normal bone
mineral density reference database for the
Singapore male. Annals of the Academy of
Medicine, Singapore. 2002 Jan;31(1):21-5.

Leong KH, Feng PH. Bone mineral density
measurements using the Hologic QD2000 in 175
Singaporean women aged 20-80. Singapore
medical journal. 1997 Jan;38(1):25-6.

Wu XP, Liao EY, Zhang H, Dai RC, Shan PF, Cao
XZ, Liu SP, Jiang Y. Determination of age-specific

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

bone mineral density and comparison of diagnosis
and prevalence of primary osteoporosis in Chinese
women based on both Chinese and World Health
Organization criteria. Journal of bone and mineral
metabolism. 2004 Jul 1;22(4):382-91.

Lau EM, Lee JK, Suriwongpaisal P, Saw SM, Das
De S, Khir A, et al. The incidence of hip fracture in
four Asian countries: the Asian Osteoporosis Study
(AOS) Osteoporos Int. 2001;12:239-43.

Roy DK, Berry JL, Pye SR, Adams JE, Swarbrick
CM, King Y, Silman AJ, O'Neill TW. Vitamin D
status and bone mass in UK South Asian women.
Bone. 2007 Jan 1;40(1):200-4.

Walts NB. T-scores and Osteoporosis. Menopause
Med. 2002;10:1-4.

Saadi HF, Nagelkerke N, Benedict S, Qazaq HS,
Zilahi E, Mohamadiyeh MK, Al-Suhaili Al.
Predictors and relationships of serum 25
hydroxyvitamin D concentration with bone
turnover markers, bone mineral density, and
vitamin D receptor genotype in Emirati women.
Bone. 2006 Nov 1;39(5):1136-43.

Aguado P, Del Campo MT, Garces MV, Gonzalez-
Casaus ML, Bernad M, Gijon-Banos J, Mola EM,
Torrijos A, Martinez ME. Low vitamin D levels in

outpatient postmenopausal women from a
rheumatology clinic in Madrid, Spain: their
relationship ~ with  bone  mineral  density.

Osteoporosis international. 2000 Sep 1;11(9):739-
44,

Wat WZ, Leung JY, Tam S, Kung AW. Prevalence
and impact of vitamin D insufficiency in southern
Chinese adults. Annals of Nutrition and
Metabolism. 2007;51(1):59-64.

Gutierrez OM, Farwell WR, Kermah D, Taylor EN.
Racial differences in the relationship between
vitamin D, bone mineral density, and parathyroid
hormone in the National Health and Nutrition
Examination Survey. Osteoporosis International.
2011 Jun 1;22(6):1745-53.

Harris SS. Vitamin D and African Americans. J
Nutr. 2006;136:1126-9.

Papakitsou EF, Margioris AN, Dretakis KE, Trovas
G, Zoras U, Lyritis G, Dretakis EK, Stergiopoulos
K. Body mass index (BMI) and parameters of bone
formation and resorption in postmenopausal
women. Maturitas. 2004 Mar 15;47(3):185-93.
Sahota O, Mundey MK, San P, Godber IM,
Lawson N, Hosking DJ. The relationship between
vitamin D and parathyroid hormone: calcium
homeostasis, bone turnover, and bone mineral
density in postmenopausal women with established
osteoporosis. Bone. 2004 Jul 1;35(1):312-9.

| © 2019 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 2552




