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ABSTRACT 

 

 

 ARTICLE DETAILS

 
The article explained the relation between deficiency in vitamin D and increase parameters of lipid 

profile in the serum. Therefore, correction of vitamin D deficiency will lower the lipid profile 

parameters and so protect the heart from diseases. 

Vitamin D deficiency and its relation to lipid profile 

Background: Vitamin D deficiency is considered as a major public health problem all over the world. 

Vitamin D acts as a hormone with multi-functions. The main source of vitamin D is solar UV radiation, 

which converts 7-dehydrocholesterol to pro-vitamin D which is modified to vitamin D given normal 

skin temperature.  Vitamin D deficiency is a common disorder presents in all ages and in both genders. 

Vitamin D plays an important role in modulating the immune response to infections and reduction 

inflammatory response. Vitamin D deficiency has a genetic predisposition. There is a correlation 

between low 25-hydroxyvitamin D levels and dyslipidemia, so correction of vitamin D deficiency is 

important for treating disturbance in lipid profile. Repletion of 25-hydroxy vitamin D levels raised 

serum calcium level and decrease parathyroid hormone levels.  

Materials: The  study was carried out in  a clinical Lab Al-Safowa in Cairo , Egypt on  blood samples  

taken from 39 female patients, in the period from October 2019  to  May 2020.  Patients aged between 

(25-45) years old,   all suffering from vitamin D deficiency indicated by unclear bony pain . The blood 

samples were estimated for lipid profile by fasting serum samples using colorimetric method and 

vitamin D estimation by ELIZA. The results were analyzed using SPSS (T-Test). Results: There were 

significant correlation between vitamin D deficiency and hypercholesterolemia and increase LDL 

levels(P<0.05) but insignificant correlation between vitamin D deficiency and HDL and TG ( 

significant P value > 0.05).  

Conclusions: Vitamin D deficiency is correlated with increase in LDL, cholesterol. 

Recommendation: It is important to correct vitamin D deficiency to treat hyperlipidemia and so 

protection from cardiovascular diseases. 

Aim of the work: to explain the relation between deficiency in serum level of vitamin D and 

disturbance in lipid profile. 
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INTRODUCTION 

Vitamin D is an essential dietary component for its biological 

effects occur only as a consequence of its metabolism into a 

family of daughter metabolites. (1) Vitamin D is well known 

for its important role in the maintenance of bone mineral 

density. However, vitamin D also has an important “non-

classic” modulatory effect on the innate and adaptive immune 

system.(2) Research carried out  recently  indicates that 

vitamin D deficiency has an effective influence in many non-

skeletal diseases (3) such as hypertension (4) , CVD (5) and 

(6), type 1 and 2 diabetes, immune disorders, osteoporosis, 

and cancers (7) and increase liability to bacterial infection 

specially upper respiratory tract infection (8).  Vitamin D has 

both genomic and non-genomic pathways, which directly and 

indirectly affects insulin secretion, β-cell function , and 

insulin resistance (9) and (10). Researchers have proved that 

https://doi.org/10.47191/ijmscrs/v3-i2-03
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vitamin D is essential for normal endothelial function, blood 

pressure control, increased vascular resistance, and 

prevention of CVD. The effect of vitamin D on regulation of 

the lipid profile is one of the suggested mechanisms for 

explanation of relationship between vitamin D deficiency and 

CVD (11). 

Epidemiology of Vitamin D deficiency 

The prevalence of vitamin D deficiency is 50% in the elderly 

(12), affecting near of half of adults American  population 

(13) and about 30% of adults in  Europe  (14), with increased 

occurrence in either  high- or low-latitude countries. (15) and 

(16).  In Saudi Arabian population, vitamin D deficiency is 

nearby 60% of the population. The studies on the population 

and the different diagnostic methodology were used to prove 

the deficiency of vitamin D in  Saudi Arabian population in 

spite  of  high sun drop on the earth  (17). The results 

accentuated the importance of treating vitamin D deficiency 

in the general population (18). 

Genetic Predisposition of vitamin D deficiency 

It was proven that problem of high prevalence of low vitamin 

D levels depended on genetic predisposition by single 

nucleotide  polymorphism (19). 

Action of vitamin D 

Vitamin D and calcium metabolism are closely related, but it 

can also influence several processes by the expression 900 

genes. It may also affect the lipid concentrations through its 

effects on insulin sensitivity and is associated with metabolic 

syndrome (20). 

           Vitamin D influences mineral metabolism through 

suppressing parathyroid hormone (PTH) production and 

increasing gut calcium absorption (21). Adequate calcium 

intake and use of calcium supplements, have become a 

fundamental plan in the treatment and prevention of 

osteoporosis (22). Vitamin D sterols is the corner stone in 

protection against hypocalcaemia (23). Active form of 

vitamin D, 1,25-dihydroxyvitamin D (1,25 OH) D is a 

hormone that regulates gene expression in multiple signaling 

pathways, including bone mineral density and affecting 

immune function (24). 

       Higher demands of vitamin D are during adolescence, 

pregnancy and lactation, and in some other diseases.  

Minimum serum level of 25(OH)D necessary to maintain 

good health is 30 ng/mL.  In the absence of sunlight exposure 

and with daily oral intake of 600 IU vitamin D to compensate 

decrease in vitamin D level, very few people would reach 

serum 25(OH)D level above 30 ng/mL. Lighter-skin color 

need additional 1000 IU daily but those with darker skin and 

the elderly, require a minimum of 2000IU/ day to maintain 

serum 25(OH)D levels over 30 ng/mL (25). Vitamin D has an 

immuno-modulatory effect, modulates the expression of 

antimicrobial peptides such as cathelicidin, and influences the 

inflammatory cascade. Many studies tried to explore the 

relationship between vitamin D deficiency and the incidence 

and severity of infection in adults and children. Respiratory 

diseases were the main focus of these studies, although there 

is recent evidence that vitamin D deficiency is associated with 

systemic infection  (26).  

It was proved that optimal circulating 25(OH) D 

concentration of (30 ng/mL) is needed  to prevent upper 

respiratory tract infections , enhance innate and mucosal 

immunity and bring about anti-inflammatory actions, 

possibly by the induction of regulatory T cells and the 

inhibition of pro-inflammatory cytokine production (27). 

Relation between vitamin D and lipid profile 

Studying the effects of supplemental vitamin D3 on 

circulating lipids have been observed. Changes in levels of 

circulating lipids, including cholesterol and triglycerides 

were observed after daily supplementation of 1.0 g elemental 

calcium and 400 IU vitamin D3 for 5y (28). Canadian Health 

Measures Survey showed that plasma Hydroxy-vitamin D25 

is inversely correlated with triglycerides and cholesterol. 

Hyper-cholestremic mices when treated by vit D, reduced the 

levels of plasma and liver cholesterol by increasing the 

presence of the hepatic-protein Cyp7a1 (29). 

           Elevated low-density lipoprotein (LDL)cholesterol 

and decreased high-density lipoprotein (HDL) cholesterol 

levels are independent risk factors for adverse cardiovascular 

event (30). 

           It was proved the associating of normal lipid profile 

with   high 25(OH)D levels. Correlations between higher 

25(OH)D levels and lower total cholesterol, lower LDL 

cholesterol, higher HDL cholesterol, and lower triglycerides 

were proved. However, another studies showed that 

increasing 25 (OH) D levels from the deficient to sufficient 

range had a regulatory effect on the lipid profile increased 

total and HDL cholesterol but no change in LDL cholesterol 

and triglycerides (31). 

            Some epidemiological studies suggested an inverse 

association between circulating levels of 25(OH) D and 

cardiovascular risk biomarkers (32) and (33), but other 

studies have not supported the benefit of 25(OH) D 

supplementation to improve the blood lipid profile (34) and 

(27). Vitamin D can be affected by environmental factors, 

such as exposure to ultraviolet light and consumption of foods 

rich in fat-soluble vitamin D  (e.g., oily sea fish, meat, and 

eggs), so raising vitamin D level can be done by these sources 

(34). 

          Hypo-vitaminosis D was shown to be associated not 

only with adverse effects on TG, total cholesterol, and LDL-

cholesterol and HDL-cholesterol concentrations but also 

lowered insulin secretion and sensitivity in a study of healthy 

people from several racial and ethnic groups (35). It has been 

proposed that vitamin D deficiency  was related to different 

cardiovascular disorders  through its effects on endothelial 

function, blood pressure control  and increased vascular 

resistance (36).It was found that vitamin D improved serum 

level of Triglycerides, total cholesterol and LDL in patients 

with DM type 2 (37). 
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           On the other hand, Calcium and vitamin D3 shown to 

reduce blood triglycerides but did not change the level of 

blood cholesterol.  These effects were not seen with vitamin 

D3 alone, indicating that calcium is the main factor 

responsible for the observed changes (38). 

The effect of physical exercise on regulating lipid profile 

and vitamin D 

Exercises, when accompanied by vitamin D supplementation, 

lead to a significant decrease in blood total cholesterol in 

young, well-trained people. It is observed a small drop in 

LDL and a significant one in HDL cholesterol were found 

after vitamin D supplementation. Some previous studies 

proved that 25- OH-D was inversely associated with insulin, 

insulin resistance, and lipid profile (39). In addition, serum 

(25-OH-D) level was inversely correlated with the LDL-C / 

HDL-C ratio and TG values in Japanese men, independent of 

the visceral fat area and cardiorespiratory fitness (40). 

           Regular exercise has been associated with an improved 

lipid profile in young and old subjects (41). Athletes are 

considered as lower blood cholesterol LDL, and higher HDL 

concentration compared to non-athletes (42). 

Vitamin D and lipid profile in pediatrics 

It was found that higher serum 25(OH)D is related to a more 

satisfactory lipid profile in the pediatric age group (43). 

Vitamin D is known to be essential for bone metabolism, and 

low serum 25(OH)D levels increase the risk of rickets, 

osteomalacia, and osteopenia (44). 

 

METHODS 

The patients were 39 females aged between 25 45  ears old 

who came to internal medicine out patients clinic 

complaining from generalized bony pain . They didn’t receive 

any treatment or supplementations. Their blood samples were 

investigated for many biochemical parameters included; 

serum lipid profile (Cholesterol- Triglycerides- LDL-HDL) 

by colorimetric  methods and vitamin D is estimated by 

ELIZA in  El-Safowa clinical Lab in Cairo, Egypt .  

-Blood samples are collected from patients and serum 

samples were obtained after centrifuged at 2000 rpm for 10 

minutes. 

-Blood sample 15 ml was taken from the patients under sterile 

conditions. 

-Separation by centrifugation at 3000 rpm/10 min for 

obtaining serum sample. 

I- Lipid profile include: 

1- Cholesterol estimation by enzymatic method (45). 

2-HDL and triglycerides were estimated by enzymatic 

method (46). 

3-LDL was estimated by enzymatic method (47). 

4- Triglycerides was estimated by enzymatic method (45). 

  -All were estimated by automated sysmex analyzer. 

II-Vit D estimation was also done By ELISA Technique 

Catalog Number KA1168 

 

RESULTS 

The results are analyzed by SPSS. 

Parameters Range Mean± SD 

Vitamin D 6  – 20.4 12.97 ± 4.07 

Cholesterol 130  – 320 226.55 ± 46.22 

LDL 89  – 208 120.13 ± 30.81 

HDL 39 – 65 44.20 ± 4.32 

Triglycerides 107 – 180 137.71 ± 18.82 

 

 
Vit D  

r P 

Triglycerides - 0.272 0.099 

HDL 0.126 0.449 

LDL - 0.501 0.001* 

Cholesterol - 0.529 0.001* 

r: Pearson correlation 

* significant p value < 0.05  

 

DISCUSSION 

Vitamin D is a fat-soluble vitamin which is produced in the 

body by exposure of skin to ultraviolet light from the sun. 

There are many foods and other dietary supplements are the 

main sources of vitamin D. Vitamin D was considered as  

important factor for musculoskeletal health, but recently, it is  

proved that it is also important for maintenance of health 

other systems, the prevention of  malignancies and protection 

against infections. Also, vitamin D plays an important role in 

regulation of endothelial function, blood pressure control, 

increased vascular resistance, and protection against CVD. 

The regulatory effect of vitamin D on the lipid profile 

explains the relationship between vitamin D deficiency and 

CVD (15). 

           In this study results showed that a significant 

relationship between serum levels of 25(OH) D and lipid 

profile especially LDL and Cholesterol.  There was a 

significant correlation between vitamin D deficiency and 

increase in LDL and cholesterol levels (P< 0.05) but there is 

insignificant correlation between vitamin D deficiency and 

HDL and TG (P>0.05). 

Ford and colleagues, 2005 in their NHANES ІІІ study, found 

a negative association between serum levels of 25(OH) D and 

TG in patients with hypertriglyceridemia. However, this 

relationship was not observed with regard to HDL cholesterol 

in healthy subjects (48).  This agree with the present results 

that low serum vit D is associated with normal TG and normal 

upper limit of HDL.  

Rejnmark and colleagues, 2009 performed a study on 

healthy postmenopausal women who had been treated with 

anti-cholestremic drugs, in which vitamin D, TG, and LDL 

levels were measured at baseline and after treatment. In this 

study the anti-cholestremic drugs showed no effect on 

vitamin D status, while  there were a decrease the serum 

levels of TG and LDL(49).Some results suggest that serum 
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concentration of TG is inversely associated with serum level 

of 25(OH) D. In contrast, Chiu, 2004 showed no relationship 

between serum levels of 25(OH) D and TG or HDL 

cholesterol in healthy subjects (4). That agree with the present 

results. 

           All studies reported an inverse association between 

serum levels of 25(OH) D and Cholesterol and LDL (50). 

Wang and colleagues,2009 showed a significant decrease in 

serum LDL and Cholesterol  in those given vitamin D 

supplements. It was proved that vitamin D has both direct and 

indirect effects on modification of  the lipid profile through 

increasing the activity of lipoprotein lipase in adiposity (51). 

Correction of serum 25(OH)D is associated with 

modifications  in lipid profile (52) and vice versa  (53). 

         In addition to vitamin D, calcium is suggested to have a 

reduction effect on lipids levels by decrese in fatty acid 

absorption via the formation of insoluble calcium–fatty 

complexes in the gut. By decreased absorption of fat, particul 

arly saturated fatty acids, it is expected that serum levels of 

total and LDL cholesterol will be reduced (54). Calcium can 

increase the conversion of cholesterol to bile acids due to its 

ability to bind with bile salts (55). However, the effect of 

enteric calcium on lipid absorption is very limited, and it does 

not have a significant effect on lipid profiles (56) and (57). 

 

CONCLUSIONS 

Serum concentration of 25-hydroxyvitamin D is generally 

used  for evaluating vitamin D status and has been shown to 

be correlated inversely to hyperlipidemia with the risks of 

cardiovascular disorders and hence increase mortality rate. 

So, the importance of treatment with vit D supplementation 

in vitamin D deficiency and insufficiency is important to 

correct high levels of LDL and cholesterol and protection 

from cardiovascular disorders.    

 

RECOMMENDATIONS 

1. Adequate vitamin D intake in cases of deficiency or 

insufficiency is important to treat and protect against 

cardiovascular disease either in previous healthy persons or 

in diabetics. 

2. Adequate calcium intake and maintenance of an optimal 

vitamin D level are important for treating and prophylaxis 

against postmenopausal osteoporosis in women and men 

older than 50 years. 

3. Daily vitamin D supplements about 800 IU per day, can 

reduce the risk of fracture and protect the body from 

cardiovascular disorders through controlling lipid 

dyslipidemia. 

4. Serum 25-(OH) D level should be tested to continuous 

evaluation to vitamin D deficiency or insufficiency. 

5. Serum 25-(OH)D level above 20 ng/mL is proper for 

prophylaxis against osteoporosis. More increase  in a serum 

25-(OH)D level is strong helpful for management of 

osteoporosis ,fractures, cardiovascular disorders and 

regulation of blood glucose level. 

 

LIST OF ABBREVIATIONS 

UV: Ultraviolet 

CVD: Cardiovascular Diseases 

HDL: High Density Lipoprotein 

LDL: Low Density Lipoprotein 

TG: Triglycerides 

DM: Diabetes Miletus  

BMD: Bone Mass Density 
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