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Abstract---Background: Osteoporosis (OP) is one of the most common
metabolic diseases, characterized by low bone mass and abnormal
bone microarchitecture leading to the development of fractures and
subsequent disability. Disruption of bone remodeling by osteoporosis
results in an imbalance between bone formation by osteoblasts and
resorption by osteoclasts. Aims: This study was aimed to investigate
relationship between vitamin D3, calcium and PTH, with estimating
their effects on osteoporosis in women and the benefits in diagnosis.
Materials and method: In this study, SO0women who were referred to
DEXA wunit in Al-Karama Teaching Hospital to diagnosed with
Osteoporosis. They were compared with 40 healthy individuals who
did not have any clinical symptoms. Blood samples were used after
separating them by a centrifuge for the purpose of examining levels of
vital indicators were detected by Enzyme linked immunosorbent assay
(ELISA). Results: The results of the current study showed a decrease
in the level of Vitamin D3 and calcium, increasing in the levels of
Parathyroid hormone, with significant differences between the study
groups at P<0.0001 compared to the control group. Conclusion:
Through the study it is clear that osteoporosis is an age-related
disease and vitamin D, calcium and PTH play a role in their effect on
the bones leading to fragility, and therefore can be used to detect and
evaluate the disease.
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Introduction

Osteoporosis is a metabolic bone disease of the skeleton caused by bone
metabolism disorders, and is the most common bone disease in humans (1). It
characterized by a decrease in bone mass and increased bone fragility (2, 3). The
mechanism of osteoporosis is mainly the excessive bone resorption caused by the
increased osteoclast, and the decreased bone formation caused by the decreased
osteoblast (4). Although it is seen in all age groups, gender, and races, it is more
common in Caucasians (white race), older people, and women. Studies have
shown that bone loss starts from the age of 30-40 years in both men and women
(5). Sex is a well-established non-modifiable factor for osteoporosis. The risk of
osteoporosis is greater in women than in men and is a major health issue because
the occurrence of certain types of fractures (hip, vertebra, upper humerus, pelvis,
upper leg, several simultaneous and spine due to accelerated bone turnover
secondary to estrogen deficiency (6, 7).With an aging population and longer life
span, osteoporosis is increasingly becoming a global epidemic. The most
commonly used technique for measuring bone mineral density is dual energy X-
ray absorptiometry (DEXA) (8). Also Various parameter are now available that
allow a specific and sensitive assessment of the rate of bone formation and bone
resorption of the skeleton, Such as Vitamin D3 that considered an important
nutrient in the maintenance of bone health. Its decrease because of insufficient
its sources of endogenous and exogenous, may eventually result in bone mass
reduction, especially in elderly woman (9).

Calcium is one of the major mineral components of the skeletal system, found
primarily in bone (99%), blood and ECF. Adequate calcium intake is essential for
normal growth and development of the skeleton and teeth and for adequate bone
mineralization (10). PTH is plays essential role in the maintenance of calcium
homeostasis in mammals (11). The main function of hormone is to maintain
calcium levels within the normal range thorough its action on the bone, kidneys,
and intestine. It also decreases serum phosphorous through inhibiting renal
reabsorption (12).

Materials and Methods

Study samples

The study samples included 90 samples of females from different age groups
ranging from (25-65) years (osteoporotic women), as they were divided into two
groups, a group of Post-menopausal osteoporosis patients from (45-65) years ,
and a group of Pre-menopausal osteoporosis patients from (25-45) years and
compared with the control group: 40 samples of apparently healthy people were
taken into account, in terms of age for the group of patients.

Sample collection

Samples were collected from Al-Karama Teaching Hospital and private
laboratories in Wasit Governorate for the period from November 2021 to January
2022 after taking information from patients and healthy people and filling out the
form for each person. After the area of blood drawan was sterilized with cotton
and diluted alcohol 70%, 5 ml of venous blood is withdrawn for patients and
healthy people, then placed in glass tubes container on gelatin in order to
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separate the clotted part of the serum from the blood. Leave for 1-2 hours at room
temperature for complete coagulation and gloat formation. Then the blood
samples are separated using a centrifuge at 3000 rpm for (10 minutes )The serum
was then transferred to test tubes (Eppendrof tubes) by micropipette and stored
at (-20°C ) until biochemical tests were performed using the enzyme-linked
immunosorbent assay (ELISA).

Statistical Analysis

All obtained data were documented usingthe Microsoft Office Excel (2016), and
analyzed statistically by the GraphPad Prism (2012) software. One-Way Analysis
of Variance (ANOVA) and t-test were applied to detect significant
differencesbetween values of the measured marked as well as among different age
groups. Significant differences were represented as P<0.05 (*), P<0.01 (**),P<0.001
(***), and P<0.0001 (****).

Results

The results of the current study showed, as shown in Table (1) the Mean and
Standard Deviation (SD) ofthe level (Vit.D3, calcium, PTH) in the study groups.
The level of Vit.D3 in the patients group was (21.49 £ 0.779) and in the control
group (34.26 = 0.997). The difference was significant (p<0.0001) between study
groups. The level of Ca in the patients group was (8.778 + 0.09443) and (9.378 +
0.07725) in the control group with a significant difference (p<0.0001), for the
levels of PTH (63.04 = 1.139) in the patients group and (46.63 + 1.151) in the
control group with a statistically significant difference (p<0.0001).

Table (1): Levels of Vit. D3, Calcium, PTH in the study groups

OP Patient Controls
Parameters (N=50) (N=40)
Mean = SD Mean £ SD

Vit.D3 (ng/ml)

21.49+0.779 B

34.26 £ 0.997 A

Ca (mg/dl)

8.778 £ 0.09443 B

9.378 £ 0.07725 A

PTH (pg/ml)

63.04 £ 1.139 A

46.63 +1.151 B

Variation in horizontal large letters refers to significant differences at P< 0.05 .

Concerning age, Vitamin D3 and Calcium significant lowest value (P<0.0001) was
observed in P2 (postmenopausal osteoporotic women) when compared to P1
(premenopausal osteoporotic women) as well as the values of C2 (postmenopausal
healthy women) and C1 (premenopausal healthy women). In addition, the value of
P1 was decreased significantly in comparison with those of C1 and C2.

As for PTH significant differences (P<0.0001) were reported in values of study
groups, the findings of both patient group; P1 and P2 were revealed significant
increases (P<0.0001) when compared to those of control group, C1 and C2 .Also,
the study showed that the value of C2 was higher than value of C1, and the value
of P2 was higher than this of P1.(Table 2; Figures 1, 2 and 3).
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Table (2): Association between age and levels of Vit. D3, calcium, and PTH

Parameters P1 P2 C1 C2
(N=25) (N=25) (N=20) (N=20)
Vit.D3 (ng/ml) 24.18 £ 0.992 C 18.8 £0.942 D 35.41+£1.412A | 33.105+£1.397 B
Ca (mg/d]) 8.904 £0.121 C 8.652 £ 0.143 D 9.45+£0.131 A 9.305 £ 0.083 B
PTH (pg/ml) 59.492+1.296 B | 66.596+ 1.603 A | 44.01 £ 1.251 D | 49.245+1.296 C

Variation in horizontal large letters refers to significant differences at P< 0.05 .
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Figure (1): Association between the age and the
levels Calcium in control and patient groups
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Figure (3): Association between the age and the
levels of PTH in control and patient groups

Figure (2): Association between the age and the
levels of vitamin D3 in control and patient groups
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Discussion

The data of this study showed significant difference in the level of serum Vitamin
D3 between osteoporosis group and control group. Our study indicates very high
incidence of hypovitaminosis D among postmenopausal women with osteoporosis
and that's consistent with Nakamura et al. (13) as well as Albrahim and Binobead
(14). This decrease in serum vitamin D3 levels may be due to less women's
outdoor activity also with reduced exposure to sunlight and our long- resign
habits will prevent vitamin D3 in the skin (15). Therefore, Prevention of vitamin
D3 deficiency by appropriate diet, activity, sunlight exposure appears to be the
primary prerequisite in reducing the incidence of osteoporotic fractures among
women.Vitamin D3 is required for optimal calcium absorption and thus is also
important for bone health. Indeed, in patients who are vitamin D3 deficient, no
more than 15 % of dietary calcium is absorbed, whereas in persons who are not
vitamin D3 deficient 30 — 80% of dietary calcium is absorbed (16).

In the current study serum Calcium showed significantly difference between
osteoporosis groups and control groups. The results of this study are consistent
with his findings Pardhe et al. (17) who mentioned that the calcium serum was
significantly decreased in osteoporotic women ,and explained that may be due to
the decrease of estrogen which causes bone resorption in postmenopausal
women, preventing the absorption and utilization of bone calcium thus,causing
the risk of osteoporosis. Our results also agreed with those of those who
mentioned low calcium in people with osteoporosis (18).

On the other hand, researcher Rana found no significance difference in calcium
level in osteoporotic women and in control group (19). Where Calcium levels are
tightly regulated and homeostasis is maintained in serum regardless of their store
in bone (hydroxyapatite), hence these parameters did not change significantly in
patients with osteoporosis and controls .This may be due to the fact that the low
level of vitamin D3 in the body negatively affects the absorption of calcium in the
intestines, leading to lower levels in plasma and a rise in the level of thyroid
hormone that compensates for this absorption by withdrawing calcium from the
bones leading to its fragility and these results are consistent with the results of
previous studies indicating that calcium deficiency leads to a decrease in bone
mineralization (20).

Serum PTH in our study was significantly difference between osteoporotic groups
compared to control group. our results are consistent with results of
Ponnapakkam et al. (21) and Bhattarai et al. (22) who found a rise in thyroid
hormone levels in patients with osteoporosis. Khedr (23) noted that PTH can
produce metabolic or anabolic effects on bone metabolism depending on the
body's need.

While Martins et al. (24) noted that there was a relationship between PTH and
vitamin D3 deficiency, the presence of sufficient amounts of vitamin D3 maintains
the level of calcium in the blood, thus preventing the high level of PTH which
stimulates the exit of calcium from the bones and leads to reabsorption and bone
remodeling and then bone loss as a result, the risk of fractures increased.
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Conclusion

We concluded from this study a Positive strong correlation appears clearly in this
study between age and osteoporosis and this indicate that it is an age- associated
diseases. a positive correlation was found between both serum vitamin D3 levels
and Calcium,and anegative correlation between PTH and both serum vitamin D3
levels and Calcium. Vtamin D, calcium and PTH play a role in their effect on the
bones leading to fragility, and therefore can be used to detect and evaluate the
disease.

References

1. Si, J., Wang, C., Zhang, D., Wang, B., Hou, W., and Zhou, Y. (2020).
Osteopontin in bone metabolism and bone diseases. Medical science monitor:
international medical journal of experimental and clinical research, 26,
€919159-1.

2. Sézen, T., Ozisik, L., andBasaran, N. C. (2017). An overview and management
of osteoporosis. European journal of rheumatology, 4(1), 46.

3. Wu, Q.Y,, Li, X., Miao, Z. N, Ye, J. X., Wang, B., Zhang, F., ... and Yuan, F.
L. (2018). Long non-coding RNAs: a new regulatory code for osteoporosis.
Frontiers in Endocrinology, 587.

4. Ge, D. W.,, Wang, W. W., Chen, H. T., Yang, L., and Cao, X. J. (2017).
Functions of microRNAs in osteoporosis. Eur Rev Med PharmacolSci, 21(21),
4784-9.

5. Kadam, N. S., Chiplonkar, S. A., Khadilkar, A. V., andKhadilkar, V. V. (2018).
Prevalence of osteoporosis in apparently healthy adults above 40 years of age
in Pune City, India. Indian journal of endocrinology and metabolism, 22(1), 67.

6. Chapurlat, R. D. (2015). Odanacatib: a review of its potential in the
management of osteoporosis in postmenopausal women. Therapeutic
advances in musculoskeletal disease, 7(3), 103-109.

7. Hsu, T. L., Tantoh, D. M., Chou, Y. H., Hsu, S. Y., Ho, C. C., Lung, C. C., ...
andLiaw, Y. P. (2020). Association between osteoporosis and menopause in
relation to SOX6 rs297325 variant in Taiwanese women. Menopause (New
York, NY), 27(8), 887.

8. Bolarin, D. M., Ekpe, E. L., Saidu, K., andEyam, E. S. (2016). A glance at
biomarkers of bone metabolism. Pakistan Journal of Nutrition, 15(5), 499.

9. Ali, N. K. (2018). Estimation of some mineral (calcium, phosphorous, vitamin
25 (OH) D and alkaline phosphatase) in osteoporosis patients in Kirkuk city.
J Osteopor Phys Act, 6(2).

10. 14. Regan LB, Kevin WD, Joseph AG, Jaime JC, Johanna TD, et al. (2010)
Estimation of total usual calcium and vitamin D intakes in the United States.
J Nutr 140: 817-822.

11. Silva, B. C., & Bilezikian, J. P. (2015). Parathyroid hormone: anabolic and
catabolic actions on the skeleton. Current opinion in pharmacology, 22, 41-
50.

12. Khedr, A. (2018). Skeletal manifestations of hyperparathyroidism. In
Anatomy, Posture, Prevalence, Pain, Treatment and Interventions of
Musculoskeletal Disorders. IntechOpen.

13. Nakamura, Y., Suzuki, T., Kamimura, M., Murakami, K., Ikegami, S.,
Uchiyama, S., and Kato, H. (2017). Vitamin D and calcium are required at the



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

3913

time of denosumab administration during osteoporosis treatment. Bone
Research, 5(1), 1-7.

Albrahim, T. L., andBinobead, M. A. (2019). Vitamin D status in relation to
age, bone mineral density of the spine and femur in obese Saudi females—A
hospital-based study. Saudi Pharmaceutical Journal, 27(2), 200-207.

Nair, R., Maseeh, A., and Vitamin, D. J. (2012). PharmacolPharmacother. The
“sunshine” vitamin, 3, 118-126.

Narula, R., Tauseef, M., Ahmad, I. A., Agarwal, K., Ashok, A., andAnjana, A.
(2013). Vitamin D deficiency among postmenopausal women with
osteoporosis. Journal of Clinical and Diagnostic Research: JCDR, 7(2), 336.
Pardhe, B. D., Pathak, S., Bhetwal, A., Ghimire, S., Shakya, S., Khanal, P. R.,
andMarahatta, S. B. (2017). Effect of age and estrogen on biochemical
markers of bone turnover in postmenopausal women: a population-based
study from Nepal. International journal of women's health, 9, 781.

Akkawi, I, andZmerly, H. (2018). Osteoporosis: current
concepts. Joints, 6(02), 122-127.

Wahyuni, S., Chalid, S. M. T., Pelupessy, N. U., Arifuddin, S., Idris, I., &
Usman, A. N. (2022). Comparison of the use of shock index and modified
early obstetric warning score in COVID-19 obstetric emergency patients as
ICU care parameters. International Journal of Health & Medical Sciences,
5(1), 80-90. https://doi.org/10.21744 /ijhms.vSn1.1844

Hamdi, R. A. (2013). Evaluation of Serum Osteocalcin level in Iraqi
Postmenopausal women with primary osteoporosis. Journal of the Faculty of
Medicine Baghdad, 55(2), 166-169.

Shukla, A., Dasgupta, N., Ranjan, S., Singh, S., andChidambram, R. (2017).
Nanotechnology towards prevention of anaemia and osteoporosis: from
concept to market. Biotechnology and Biotechnological Equipment, 31(5), 863-
879.

Ponnapakkam, T., Katikaneni, R., Sakon, J., Stratford, R., andGensure, R. C.
(2014). Treating osteoporosis by targeting parathyroid hormone to bone. Drug
discovery today, 19(3), 204-208.

Suryasa, I. W., Rodriguez-Gamez, M., & Koldoris, T. (2022). Post-pandemic
health and its sustainability: Educational situation. International Journal of
Health Sciences, 6(1), i-v. https://doi.org/10.53730/ijhs.v6n1.5949
Bhattarai, H. K., Shrestha, S., Rokka, K., andShakya, R. (2020). Vitamin D,
calcium, parathyroid hormone, and sex steroids in bone health and effects of
aging. Journal of osteoporosis, 2020.

Khedr, A. (2018). Skeletal manifestations of hyperparathyroidism. In
Anatomy, Posture, Prevalence, Pain, Treatment and Interventions of
Musculoskeletal Disorders. IntechOpen.

Martins, J. S., Palhares, M. D. O., Teixeira, O. C. M., andGontijo Ramos, M.
(2017). Vitamin D status and its association with parathyroid hormone
concentration in Brazilians. Journal of nutrition and metabolism, 2017.



