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Calcium-vitamin D supplementation; does it affect 
lipid profile of menopaused women with normal 
renal function?

*Corresponding author: Roya Gharouei, Email: roya_gharuei@yahoo.com

http://www.jnephropharmacology.com

Introduction
Vitamin D is a fat-soluble vitamin with hormonal activity 
whose role is well known in the homeostasis of calcium, 
phosphorus and bone metabolism and regulation of the 
immune system, cell proliferation and survival (1,2). It has 
many extra-skeletal functions including a positive impact 
on the cardiovascular system, and has been proposed 
for mortality risk evaluation in heart failure patients (3). 
Benefits of vitamin D in immune mediated diseases such 

as asthma and urticaria, systemic lupus erythematosus, 
multiple sclerosis, allergic rhinitis, and even some cancers. 
Adequate intake of calcium is essential for bone such as 
lung, prostate and ovarian cancer (4,5).
Cardiovascular diseases are the leading cause of death in 
the world. Thus, identifying effective factors in prevention 
of atherosclerosis plays an important role in reducing 
deaths from cardiovascular diseases (6). Given the fact 
that vitamin D deficiency has been reported in 50% of 
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Implication for health policy/practice/research/medical education:
In a study on 100 women aged 50-75 years, CaD supplement tablets was given twice-daily before breakfast and before lunch for 
6 months. Lipid profile and FBS were checked at baseline, three and six months and compared. Average age of the patients was 
62.76 ± 7.02 years and BMI of 27.98 ± 3.44 kg/m2. FBS, cholesterol, HDL-C and LDL-C of the patients significantly increased 
(P < 0.001) but the mean TG and LDL/HDL ratio significantly decreased (P < 0.001). Also, the difference in LDL/HDL ratio was 
not significant after 3 months, but it was significant after 6 months (P = 0.155 and P < 0.001, respectively). 
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Introduction: The association between dyslipidemia and cardiovascular disease in women 
has been proposed and many studies investigated calcium-vitamin D (CaD) supplementation 
and their effect on lipid concentrations. 
Objectives: This randomized single-blind study aimed to evaluate the effect of CaD 
supplementation on serum lipid levels of menopaused women with normal renal function.
Patients and Methods: In this study, 100 women 50-75 years old with cholesterol of 200-239 
mg/dL, triglyceride (TG) of 150-199 mg/dL, low-density lipoprotein (LDL-C) of 100-159 mg/
dL and vitamin D level less than 30 ng/mL and normal glomerular filtration rate (GFR) (>90 
mL/min/1.73 m2) were investigated. First, body mass index (BMI) and waist circumference 
were calculated. The patients were given CaD supplement tablets made by Tehran Shimi 
Pharmaceutical Manufacturing Co. twice-daily (containing 500 mg calcium and 200 IU vitamin 
D) before breakfast and before lunch for 6 months. Then, blood lipid levels were collected after 
3 and 6 months and were compared with initial data. 
Results: One hundred women with average age of 62.76 ± 7.02 years and BMI of 27.98 ± 3.44 kg/
m2 were enrolled. FBS, cholesterol, HDL-C and LDL-C of the patients significantly increased 
(P < 00.001) but the mean TG and LDL/HDL ratio significantly decreased (P < 00.001). Also, 
the difference in LDL/HDL ratio was not significant after 3 months, but it was significant after 6 
months (P = 00.155 and P < 00.001, respectively). 
Conclusion: Supplemental CaD significantly increased HDL-C and decreased TG and LDL/
HDL ratio. Thus, it is recommended in menopaused women.
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subjects in North America and 60% of elderly people in 
other countries and the association between vitamin D 
level and cardiovascular diseases, the use of vitamin D 
supplements can prevent deaths caused by cardiovascular 
diseases (7,8). 
Previous studies have suggested an inverse association 
between vitamin D and calcium levels with cardiovascular 
diseases (9). For bone health, calcium intake should 
be adequate. Calcium supplements are usually used 
for people over 50 years. Bone calcium has an inverse 
relationship with soft tissue calcium. Calcium content 
in the fat tissue increases following low-calcium diet. 
One consequence of increased calcium content in the fat 
tissue is increased lipogenesis (10). Calcium-vitamin D 
(CaD) supplementation is affordable and available. Also, 
given that estrogen has a regulatory effect on serum lipid 
homeostasis and its deficiency may increase serum lipid 
concentrations, so lipid levels of postmenopausal women 
are different from premenopausal women (11). This 
study aimed to investigate the effect of calcium-vitamin 
D (CaD) supplementation on serum lipid levels of 50-75 
years old women.

Patients and Methods
In this randomized single-blind study without placebo 
control, the effect of calcium-vitamin D supplementation 
on serum lipid profile of 100 women 50-75 years old with 
cholesterol level of 200-239 mg/dL, triglyceride (TG) 
of 150-199 mg/dL, LDL-C (low-density lipoprotein) of 
100-159 mg/dL and vitamin D level less than 30 ng/mL 
was investigated. Inclusion criteria were age between 
50-75 years and having normal thyroid hormone levels. 
Exclusion criteria included consuming calcium-vitamin 
D supplementation, atorvastatin or drugs which could 
influence vitamin D and calcium metabolism, underlying 
disease such as hyperlipidemia, diabetes, heart disease, 
thyroid diseases and various metabolic bone diseases.
First, the patient’s body mass index (BMI) was calculated 
by dividing weight (kg) by the square of height (cm). After 
12 hours of fasting, 4 cc blood sample was obtained and 
fasting blood sugar (FBS), blood lipid levels including 
total cholesterol, TG, high-density lipoprotein (HDL-C), 
and LDL-C were measured. FBS was measured by glucose 
oxidase method and lipid analysis was done using the 
enzymatic method on a fully automated analyzer. Serum 
25-hydroxy vitamin D level was determined using enzyme 
immunoassay kit. Renal function was assessed through 
glomerular filtration rate (GFR) and GFR >90 mL/
min/1.73 m2 was recognized as normal renal function 
(12). Total serum cholesterol was calculated using the 
Friedewald equation (13) as following: 
LDL = Total cholesterol-TG/5-(HDL).
The patients received CaD supplement tablets (containing 
500 mg calcium and 200 IU vitamin D) made by Tehran 
Shimi Pharmaceutical Manufacturing Co. twice-daily 
before breakfast and lunch for 6 months. Then, blood 
lipid levels were measured after 3 and 4 months of 
supplementation therapy. The patients’ weight and height 

were measured at the end of 6 months and were compared 
with initial data.

Ethical issues 
The research followed the tenets of the Declaration of 
Helsinki. A written informed consent was obtained from 
all patients and they were informed that participation in 
the study was anonymous and voluntary and the results 
would be confidential. Ethics Committee of Babol 
University of Medical Sciences approved this study 
(Ethical code: MUBABOL.REC.1395.183) and it was 
registered in Iranian Registry of Clinical Trials with IRCT 
ID: IRCT2017020532406N1 (http://en.search.irct.ir/
view/35844).

Statistical analysis 
The collected data was analyzed by SPSS version 18.0 for 
Windows (SPSS Inc, Chicago, Illinois, USA). Descriptive 
statistical techniques were used to determine the 
prevalence and the means. Pearson correlation test was 
used to examine the correlation between the variables. 
To study the changes of serum lipids, analysis of variance 
(ANOVA) with repeated measures was performed. A 
P value less than 0.05 was considered as statistically 
significant.

Results
One hundred women (50-75 years old) with average age of 
62.76 ± 7.02 years participated in this study. Of them, 59% 
aged ≤65 years and 41% were older than 65 years. Thirty-
three percent of them were illiterate, while 45% were 
less than diploma, 12% diploma and 10% were educated 
higher than diploma. Ninety-two percent were housewife 
and only 8% were employed. 
Forty-two percent of the patients lived in urban and 58% 
in rural area. The mean body mass index (BMI) of the 
patients was 27.98 ± 3.44 kg/m2 and was normal in 32% 

Table 1. Characteristics of the patients

Variable No. (%)
Age (years)

≤ 65 59 (59)
> 65 41 (41)

Education
Illiterate 33 (33)
Less than diploma 45 (45)
Diploma 12 (12)
Higher than diploma 10 (10)

Job
Housewife 92 (92)
Employed 8 (8)

BMI (kg/m2)
Normal 32 (32)
Overweight 31 (31)
Obese 37 (37)

Living place
Urban 42 (42)
Rural 58 (58)

http://www.jnephropharmacology.com
http://en.search.irct.ir/view/35844
http://en.search.irct.ir/view/35844


Journal of Nephropharmacology, Volume 6, Number 2, July 2017 http://www.jnephropharmacology.com76 

Javadian M et al

while 31% were overweight and 37% were obese (Table 1). 
The mean waist circumference was 88.54 ± 9.25 cm and 
vitamin D level at baseline was 16.73 ± 4.11 ng/dL. 
Average serum levels of FBS, cholesterol, HDL-C and 
LDL-C at various intervals are shown in Table 2. As shown, 
the mean FBS of the patients significantly increased after 3 
and 6 months of CaD supplementation therapy (P < 0.001). 
Also, the mean TG significantly decreased after 3 and 
6 months of CaD supplementation therapy (P < 0.001). 
Cholesterol, HDL-C and LDL-C increased significantly 
after 3 and 6 months of CaD supplementation therapy 
(P < 0.001, P < 0.001 and P < 0.001, respectively). The 
mean LDL/HDL ratio decreased significantly at different 
intervals (P < 0.001). Also, the difference in LDL/HDL 
ratio after 3 months of treatment was not significant, but 
this difference was significant after 6 months of treatment 
(P = 0.155 and P < 0.001, respectively). Patients had a 
0.05 ± 0.39 mg/dL significant mean decrease in LDL/HDL 
ratio after 3 months and 0.15 ± 0.29 mg/dL after 4 months 
(Table 3).

Discussion
The aim of this study was to evaluate the effect of CaD 
supplementation on serum lipid levels of postmenopausal 
women. In this study, the mean serum level of FBS 
significantly increased after receiving supplemental CaD. 
Shenoy and colleagues found an inverse association 
between vitamin D with FBS and total cholesterol and 
a direct association with HDL-C (14). The study by 
Moghassemi et al showed that CaD supplementation 
had no significant difference on FBS of postmenopausal 
women with and without vitamin D deficiency (15). 
Vilarrasa et al did not find any association between vitamin 
D and blood sugar, insulin resistance and lipid profile of 
fat people (16). There is evidence for the role of vitamin D 
in maintaining normal glucose homeostasis. By regulating 
inflammatory and immune processes, vitamin D can 
reduce insulin resistance and increases insulin secretion 
(17). In a study using two single oral dose of 100 000 units 

vitamin D twice a week during 2 weeks, significant changes 
in blood glucose was not observed (18). There is evidence 
of the role of vitamin D in maintaining normal glucose 
homeostasis. Vitamin D can reduce insulin resistance and 
increase insulin secretion by regulating inflammatory and 
immune processes (17). 
In this study, supplemental CaD significantly decreased 
the mean serum level of TG but total cholesterol, HDL-C 
and LDL-C increased significantly. Sai et al found no 
effects of vitamin D on lipid profile of 489 menopaused 
women receiving CaD for 3 years (19). In the study of 
Schnatz et al, higher concentrations of vitamin D were 
associated with higher HDL-C levels, along with lower 
LDL-C and TG levels. Women with higher vitamin D 
concentrations had more favorable lipid profiles, including 
increased HDL-C, lower LDL-C, and lower TG (20). Chiu 
and colleagues found no association between vitamin D 
level with plasma TG and HDL-C in healthy individuals 
(21). In review study of Jorde et al, in all cross-sectional 
studies serum vitamin D level was directly related to 
HDL-C level, improved cholesterol and LDL/HDL ratio. 
Also, an inverse association was found between serum 
vitamin D and TG (22). Shahkhalili et al and Denke et al 
evaluated the effect of food fortification with calcium on 
blood lipid levels and observed at least one useful effect in 
one of the components of the lipid profile but Shahkhalili 
and colleagues found no significant difference in total 
cholesterol of calcium supplementation group compared 
to the placebo (23,24). The study of Denke et al is not 
reliable for some reasons. First, its sample size was very low 
(13 in total). Second, calcium intake in the intervention 
group was 2200 mg which is more than 2-fold of DRI. 
Also, it was performed on hypercholesterolemic patients. 
It seems that effect of calcium to reduce total cholesterol 
is higher in this group. But the results of Ditscheid and 
colleagues is more reliable because their study was crossed 
and with acceptable calcium dose (1 g) with 31 cases (25). 
In the study of Karandish et al, calcium supplementation 
significantly prevented total cholesterol increase 

Table 2. Average serum levels of FBS, cholesterol, HDL and LDL at various intervals

Variable Baseline
Mean±SD

3 Months
Mean±SD

6 Months
Mean±SD P value

FBS (mg/dL) 91.83±6.94 97.85±9.86 98.15±10.26 0.000
TG (mg/dL) 173.73±11.18 164.78±19.75 151.42±20.74 0.000
Cholesterol (mg/dL) 223.26±15.01 228.00±19.25 235.58±23.70 0.000
HDL-C (mg/dL) 45.34±6.99 48.23±7.50 53.53±9.04 0.000
LDL-C (mg/dL) 115.91±8.57 120.32±10.46 125.08±13.05 0.000

Table 3. LDL/HDL ratio at various intervals

Variable Minimum Maximum Mean±SD
Baseline 1.76 3.54 2.62±0.47
Three months 1.61 4.17 2.56±0.52
Six months 1.44 4.83 2.41±0.53
Difference after 3 months -1.24 0.86 -0.05±0.39
Difference after 6 months -0.96 1.02 -0.15±0.29
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compared with placebo (26). Some studies did not report 
significant changes in total cholesterol of intervention and 
control groups of menopause women (6,27,28). Research 
of Malekzadeh and colleagues showed that different levels 
of dietary calcium did not significantly affect serum TG 
and HDL-C concentration of male mice (29). The number 
of studies with larger sample sizes and controlled studies 
with smaller sample sizes observing no changes in serum 
total cholesterol and calcium supplementation is higher 
and emphasizes that calcium does not have much effect 
on serum total cholesterol. However, further studies are 
necessary in order to achieve a definitive conclusion.
In current study, the mean LDL/HDL ratio decreased 
significantly at different intervals. Also, the difference 
in LDL/HDL ratio after 3 months of treatment was not 
significant, but this difference was significant after 6 
months. Contrary to us, in the study of Sai et al, LDL/
HDL ratio did not change after receiving 20 IU vitamin 
D/day for 3 years (19). A deficiency of vitamin D can have 
multiple impacts on the cardiovascular system (30). In the 
study of Dziedzic et al, women over 70 years showed an 
inverse correlation of the 25(OH)D level and the stage of 
coronary atherosclerosis. Vitamin D deficiency affected 
the levels of total cholesterol, LDL-C and TG (30). Daily 
supplementation with 400 or 800 IU vitamin D for 12 
months did not affect serum total cholesterol, LDL-C, 
HDL-C, LDL/HDL ratio, or TGs compared to subjects 
receiving placebo (31). Calcium and vitamin D have 
metabolic association with each other because vitamin D 
is essential to maintain intracellular calcium homeostasis 
(32).

Conclusion
The results of this study can be used in prevention of 
atherosclerosis and cardiovascular disease patients who 
are at risk. Supplemental CaD significantly increased 
HDL-C and decreased TG and LDL/HDL ratio. Vitamin 
D increases lipoprotein lipase activity in adipose tissue 
(33) and calcium increases fecal fat excretion (24). 
Since the increase in TG is known as a risk factor for 
cardiovascular diseases in women over 50 years, the role 
of CaD supplement in reducing TG levels should not 
be underestimated. Also, high level of total cholesterol 
and LDL-C increases the risk of cardiovascular diseases 
while increasing HDL-C is protective (34). The reduction 
of total cholesterol and LDL significantly decreases the 
cardiovascular risk (30). Hence, supplemental CaD is 
recommended in menopaused women.

Limitations of the study 
Like all studies, we had some limitations. First, we did 
not have placebo group. Second, our sample size was 
small. Third, the concomitant use of the vitamin D and 
calcium, made differentiation between the results and 
each supplementation hard. Thus, further interventional 
studies with different doses of vitamin D and calcium to 
determine the appropriate dose to achieve more accurate 
results is recommended. 

Acknowledgments
The authors would like to thank all women who 
participated in this study. 

Authors’ contribution 
RG wrote the draft of the manuscript,  KH analyzed the 
data, SY wrote the methodology and approved the draft 
and MJ finalized the draft.

Conflicts of interest 
The authors declared no competing interests. 

Ethical considerations 
Ethical issues (including plagiarism, misconduct, 
data fabrication, falsification, double publication or 
submission, redundancy) have been completely observed 
by the authors. 

Funding/Support 
This study was part of Obstetrics and Gynecology 
residential thesis of Dr. Roya Gharouei and funded by 
Babol University of Medical Sciences and received ethics 
committee approval (#MUBABOL.REC.1395.183).

References
1. Parham M, Mohammadi M, Bagherzadeh M, Hosseinzadeh 

F, Eshraghi M, Bakhtiari L, et al. A comparison of the 
relationship between the serum level of vitamin d and 
coronary artery disease in patients with type 2 diabetes. 
Qom Univ Med Sci J. 2014;8:13-8. [Persian]

2. Taheri E, Saedisomeolia A, Djalali M, Qorbani M, Civi 
MM. The relationship between serum 25-hydroxy vitamin 
D concentration and obesity in type 2 diabetic patients and 
healthy subjects. J Diabetes Metab Disord. 2012;11:16. doi: 
10.1186/2251-6581-11-16.

3. Saponaro F, Marcocci C, Zucchi R, Prontera C, Clerico A, 
Scalese M, et al. Hypovitaminosis D in patients with heart 
failure: effects on functional capacity and patients’ survival. 
Endocrine. 2017. doi: 10.1007/s12020-017-1282-9.

4. Kosaryan M, Zafari M, Aliasgharian A, Mosawi M. Time to 
do something for vitamin d deficiency; a review. J Pediatr 
Rev. 2015;3:e410. doi: 10.5812/jpr.410

5. Ghaffari J, Ranjbar A, Quade A. Vitamin D deficiency and 
allergic rhinitis in children: a narrative review. J Pediatr 
Rev. 2015;3:e2623. doi: 10.17795/jpr-2623.

6. Wang H, Xia N, Yang Y, Peng D-Q. Influence of vitamin 
D supplementation on plasma lipid profiles: a meta-
analysis of randomized controlled trials. Lipids Health Dis. 
2012;11:42. doi: 10.1186/1476-511X-11-42. 

7. Norman AW, Bouillon R, Whiting SJ, Veith R, Lips P. 13th 
workshop consensus for vitamin D nutritional guidelines. 
J Steroid Biochem Mol Biol. 2007;103:204. doi: 10.1016/j.
jsbmb.2006.12.071.

8. Ku Y-C, Liu M-E, Ku C-S, Liu T-Y, Lin S-L. Relationship 
between vitamin D deficiency and cardiovascular disease. 
World J Cardiol. 2013;5:337-46. doi: 10.4330/wjc.v5.i9.337.

9. Challoumas D. Vitamin D supplementation and lipid profile: 
what does the best available evidence show? Atherosclerosis. 
2014;235:130-9.  doi: 10.1016/j.atherosclerosis.2014.04.024.

10. Li S, Na L, Li Y, Gong L, Yuan F, Niu Y, et al. Long-term 
calcium supplementation may have adverse effects on 

http://www.jnephropharmacology.com


Journal of Nephropharmacology, Volume 6, Number 2, July 2017 http://www.jnephropharmacology.com78 

Javadian M et al

serum cholesterol and carotid intima-media thickness in 
postmenopausal women: a double-blind, randomized, 
placebo-controlled trial. Am J Clin Nutr. 2013;98:1353-9. 
doi: 10.3945/ajcn.113.062844.

11. Oosthuyse T, Bosch AN. Oestrogen’s regulation of fat 
metabolism during exercise and gender specific effects. 
Curr Opin Pharmacol. 2012;12:363-71. doi: 10.1016/j.
coph.2012.02.008.

12. Wu G-H, Kong F-Z, Dong X-F, Wu D-F, Guo Q-Z, Shen 
A-R, et al. Association between hyperhomocysteinemia 
and stroke with atherosclerosis and small artery occlusion 
depends on homocysteine metabolism-related vitamin 
levels in Chinese patients with normal renal function. 
Metab Brain Dis. 2017. doi: 10.1007/s11011-017-9978-3.

13. Friedewald WT, Levy RI, Fredrickson DS. Estimation of 
the concentration of low-density lipoprotein cholesterol 
in plasma, without use of the preparative ultracentrifuge. 
Clinical chemistry. 1972;18:499-502. 

14. Shenoy V, Datta P, Prabhu K, Singh K. Association between 
vitamin D, fasting blood glucose, HbA1c and fasting 
lipid profile in euglycemic individuals. J Resarch Diabet. 
2014;2014:305-11.

15. Moghassemi S, Marjani A. The effect of short-term vitamin 
D supplementation on lipid profile and blood pressure in 
post-menopausal women: a randomized controlled trial. 
Iran J Nurs Midwifery Res. 2014;19:517-21.

16. Vilarrasa N, Vendrell J, Maravall J, Elío I, Solano E, San 
José P, et al. Is plasma 25 (OH) D related to adipokines, 
inflammatory cytokines and insulin resistance in both 
a healthy and morbidly obese population? Endocrine. 
2010;38:235-42. doi: 10.1007/s12020-010-9379-4.

17. Ramezani A. The effects of vitamin “D” on protein 
adiponectin and inflammation: the narrative review. 
Clinical Excellence. 2016;5:50-64. [Persian]

18. Gannagé-Yared M-H, Chedid R, Khalife S, Azzi E, Zoghbi 
F, Halaby G. Vitamin D in relation to metabolic risk factors, 
insulin sensitivity and adiponectin in a young Middle-
Eastern population. Eur J Endocrinol. 2009;160:965-71. 
doi: 10.1530/EJE-08-0952.

19. Sai AJ, Gallagher JC, Fang X. Effect of hormone therapy 
and calcitriol on serum lipid profile in postmenopausal 
older women: association with estrogen receptor-alpha 
genotypes. Menopause. 2011;18:1101-12. doi: 10.1097/
gme.0b013e318217d41d.

20. Schnatz PF, Jiang X, Vila-Wright S, Aragaki AK, Nudy M, 
O’Sullivan DM, et al. Calcium/vitamin D supplementation, 
serum 25-hydroxyvitamin D concentrations, and cholesterol 
profiles in the Women’s Health Initiative calcium/vitamin 
D randomized trial. Menopause. 2014;21:823-33. doi: 
10.1097/GME.0000000000000188. 

21. Chiu KC, Chu A, Go VLW, Saad MF. Hypovitaminosis D 
is associated with insulin resistance and β cell dysfunction. 

Am J Clin Nutr. 2004;79:820-5. 
22. Jorde R, Grimnes G. Vitamin D and metabolic health 

with special reference to the effect of vitamin D on serum 
lipids. Prog Lipid Res. 2011;50:303-12. doi: 10.1016/j.
plipres.2011.05.001.

23. Denke MA, Fox MM, Schulte MC. Short-term dietary 
calcium fortification increases fecal saturated fat content 
and reduces serum lipids in men. J Nutr. 1993;123:1047-53. 

24. Shahkhalili Y, Murset C, Meirim I, Duruz E, Guinchard S, 
Cavadini C, et al. Calcium supplementation of chocolate: 
effect on cocoa butter digestibility and blood lipids in 
humans. Am J Clin Nutr. 2001;73:246-52. 

25. Ditscheid B, Keller S, Jahreis G. Cholesterol metabolism is 
affected by calcium phosphate supplementation in humans. 
J Nutr. 2005;135:1678-82.

26. Karandish M, Shockravi S, Jalali M, Haghighizadeh M. 
Effect of calcium supplementation on the lipid profiles of 
overweight or obese women: a double blind randomized 
clinical trial. Iranian Journal of Endocrinology and 
Metabolism. 2006;8:187-93. [Persian]

27. Karanja N, Morris CD, Illingworth DR, McCarron DA. 
Plasma lipids and hypertension: response to calcium 
supplementation. Am J Clin Nutr. 1987;45:60-5.

28. Reid IR, Mason B, Horne A, Ames R, Clearwater J, Bava 
U, et al. Effects of calcium supplementation on serum lipid 
concentrations in normal older women: A randomized 
controlled trial. Am J Med. 2002;112:343-7. 

29. Malekzadeh J, Keshavarz S, Siassi F, Kadkhodaei M, 
Eshraghian M, Dorosti Motlagh A, et al. Effects of Dietary 
Calcium on Serum Lipids, Glucose and Insuline in Male 
Rats. Armaghane Danesh. 2007;12:69-78. [Persian]

30. Dziedzic EA, Przychodzeń S, Dąbrowski M. The effects of 
vitamin D on severity of coronary artery atherosclerosis 
and lipid profile of cardiac patients. Arch Med Sci. 
2016;12:1199-1206. doi: 10.5114/aoms.2016.60640

31. Andersen R, Brot C, Mejborn H, Mølgaard C, Skovgaard LT, 
Trolle E, et al. Vitamin D supplementation does not affect 
serum lipids and lipoproteins in Pakistani immigrants. Eur 
J Clin Nutr. 2009;63:1150-3. doi:10.1038/ejcn.2009.18

32. Noori N, Mirmiran P, Asgari S, Azizi F. Dietary intake of 
calcium and vitamin D and the prevalence of metabolic 
syndrome in Tehranian adults: Tehran Lipid and Glucose 
Study (TLGS). Iranian Journal of Endocrinology and 
Metabolism. 2007;9:191-200. [Persian]

33. Querfeld U, Hoffmann MM, Klaus G, Eifinger F, Ackerschott 
M, Michalk D, et al. Antagonistic effects of vitamin D and 
parathyroid hormone on lipoprotein lipase in cultured 
adipocytes. J Am Soc Nephrol. 1999;10:2158-64. 

34. Talayero BG, Sacks FM. The role of triglycerides in 
atherosclerosis. Curr Cardiol Rep. 2011;13:544-52. doi: 
10.1007/s11886-011-0220-3. 

Copyright © 2017 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://www.jnephropharmacology.com

