
55                                                                Afr. J. Biomed. Res. Vol. 28, No.1 (January) 2025        Dr.Yasamin Al-Qassab et al.  

 
https://africanjournalofbiomedicalresearch.com/index.php/AJBR 

Afr. J. Biomed. Res. Vol. 28(1) (January 2025); 55-61 
Research Article 

 

Assessment Of Vitamin D Deficiency and Dyslipidemia in Obese 
Patients 

 

Yasamin Al-Qassab1⁎, Tharwa H. Hasan Al-Tai1, Hayfaa S. AL-Hadithi2 Ameen 
Abdulhasan Al-Alwany3 

 

1*,1Clinical Communicable Diseases Research Unit /College of Medicine/University of Baghdad, Baghdad, 

Iraq, *e-mail: yasaminalqassab@comed.uobaghdad.edu.iq, ORCID: https://orcid.org/my-orcid?orcid=0000-

0001-6779-5379, e-mail: tharwaaltai@comed.uobaghdad.edu.iq,  

ORCID: https://orcid.org/0000-0002-1065-4337 
2Prof.; Dept. of Microbiology, College of Medicine, University of Baghdad, Baghdad, Iraq, e-mail: 

haifaa.abd@comed.uobaghdad.edu.iq, ORCID: https://orcid.org/0000-0001-9648-8933 
3Prof.; Dept. of Surgery, College of Medicine, University of Baghdad, Baghdad, Iraq, e-mail: 

ameen.a@comed.uobaghdad.edu.iq, ORCID: https://orcid.org/0000-0002-3535-4023 
 

*Corresponding Author: Dr.Yasamin Al-Qassab 

*Email: yasaminal-qassab@comed.uobaghdad.edu.iq, ORCID: https://orcid.org/0000-0001-6779-5379 
 

Abstract  

Background: The three main methods of obtaining vitamin D are through diet, sun exposure, and supplements. The most 

common type is formed by the skin after exposure to UVB rays. Vitamin D is thought to work more like a prohormone or 

multifunctional hormone. Calcitriol enters the enterocyte by the genomic route and binds to VDR. This generates a 

complex that attaches to particular DNA sequences in target genes known as vitamin D responsive elements (VDREs) 

and forms a heterodimer with the nuclear receptor known as retinoid X receptor (RXR), which is activated by retinoic 

acid. One alternative pathway for vitamin D activation, at least in keratinocytes, has been identified as the 20-

hydroxylation of vitamin D, which is catalyzed by the side-chain cleavage enzyme CYP11A1, which is required for 

steroidogenesis. 

 

Martial and Methods: Between December 2022 and May 2023, the following groups were studied. control group 

conducted among the obese population (100) participants, 50% of them were set as case group contained obese, and 50% 

were healthy subjects set as a control group, they were attended to patient Baghdad Medical City Teaching Hospital / 

Department of Medicine Both groups gave permission for enrolling in the study, which pre-approved by the ethical 

committee of1Clinical Communicable Diseases Research Unit /College of Medicine/University of Baghdad. Fasting 

blood samples withdrawn from each participant in a plane container in order to form serum, this collected later and 

preserved at -20 Co for later analysis process which conducted at bioMerieux-USA. Body mass index (BMI) calculated 

from weight and height of subjects, analytical parameters, vitamin D was assessed by VIDAS device depend on techniques 

of enzyme-linked fluorescence assay (ELFA) technique, while lipid profile was measured by means of Mindray. 

 

Results: In this work we collected, one hundred (100) patients, included 67 % females and 33% male follow up their 

mean ± SD of age (44.18±18.34) years and body mass index 33.87+3.93 kg/m2 (figure 1). and 33% male follow up their 

mean ± SD of age (44.18±18.34) years and body mass index 33.87+3.93 kg/m2 (Figure 1).   

 

Conclusion: On the basis of our results, we can conclude that ow vitamin D level was found among obese people even 

though they were under treatment for dyslipidemia. suggested that vitamin D status should be checked regularly and 

supplementary doses should be administered in order to diminish harm that obese subjects could be subjected to in the 

current situation or in the in the coming future.  
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Introduction  

The three main methods of obtaining vitamin D are 

through diet, sun exposure, and supplements. The most 

common type is formed by the skin after exposure to 

UVB rays. Vitamin D is thought to work more like a 

prohormone or multifunctional hormone. This is 

because vitamin D is involved in many different body 

processes. Numerous metabolic pathways, including the 

cardiovascular, immune, and endocrine systems, have 

been shown to function better when calcitriol is present. 

There is evidence that vitamin D also contributes to 

depression, pain, and cancer [1]. The biological effects 

of calcitriol are classified as non-genomic, mediated by 

fast signal transduction pathways triggered by VDR in 

the cytoplasm or cell membrane, and genomic, mediated 

by VDR transcriptional effects in the target cells' nucleus 

[2,3,4]. Calcitriol enters the enterocyte by the genomic 

route and binds to VDR. This generates a complex that 

attaches to particular DNA sequences in target genes 

known as vitamin D responsive elements (VDREs) and 

forms a heterodimer with the nuclear receptor known as 

retinoid X receptor (RXR), which is activated by retinoic 

acid. VDREs are found in a large number of human 

genes that are involved in endocrine and 

autocrine/paracrine processes, such as immune 

regulation, apoptosis, cell differentiation (including 

keratinocyte differentiation), and inhibition of cell 

proliferation [5,6]. According to the Institute of 

Medicine (IOM), 97.5% of the population, or those 

between the ages of one and seventy-seven, may get 

enough sun exposure from 600 International Units 

(IU)/day(d). The lowest amount of sun exposure was 

assumed while calculating the DRIs. This recommended 

dietary allowance (RDA) corresponds to a serum 

25(OH)D concentration of ≥50 nmol/L, which is 

necessary to maintain bone health. However, the data 

gathered did not provide any strong evidence linking 

larger intakes to health advantages or outcomes other 

than skeletal health. Additionally, all European 

population groups aged one year and older are advised 

to consume an appropriate 600 IU/d by the European 

Food Safety Agency (EFSA)[6,7]. 

Although it happens in other tissues as well, the kidneys 

are the primary site of the second hydroxylation. The 

enzyme 1-OHase converts the physiologically inactive 

form of vitamin D, 25(OH)D, into the physiologically 

active form, 1,25-dihydroxyvitamin D [1,25(OH)2D] 

(calcitriol). This 1α-hydroxylation process is carried out 

by CYP27B1, the only CYP known to have 1-OHase 

activity. Apart from the kidneys, the mitochondrial 

CYP27B1 protein is expressed by epithelial cells, 

endocrine glands, immune system cells, osteoblasts, and 

chondrocytes [8]. In the duodenum and cecum, the 

transcellular pathway predominates. 1,25 dihydroxy 

vitamin D (1,25(OH)2D) predominantly regulates this 

pathway; however, it also regulates certain components 

of the paracellular pathway, including the claudins 2 and 

12 [9]. One alternative pathway for vitamin D activation, 

at least in keratinocytes, has been identified as the 20-

hydroxylation of vitamin D, which is catalyzed by the 

side-chain cleavage enzyme CYP11A1, which is 

required for steroidogenesis. The product 20 OHD or its 

metabolite 20,23(OH)2D appears to have activity 

similar to 1,25(OH)2D, at least for some tasks [10]. The 

chicken gut was the initial site of discovery of a binding 

protein that was subsequently named the VDR. 

Subsequently, the protein was found in additional tissues 

such as the kidney, bone, and parathyroid glands. The 

molecular characteristics of this protein, such as its 

capacity to bind to DNA and its retention in chromatin, 

were discovered some years later. These characteristics 

showed that this protein functioned in transcriptional 

regulation and that it resembled other receptors for 

known steroids hormones [11]. The activation of VDR 

by 1,25(OH)2D3 is necessary for the genomic activities 

of vitamin D. Epigenome modifications result in 

changes to the transcriptome and proteome.Therefore, in 

a typical in vitro vitamin D stimulation experiment, 

when supraphysiological doses of 10–100 nM 

1,25(OH)2D3 are administered to a cell culture model, 

it takes several hours to observe the physiological effects 

of the nuclear hormone. This is due to the length of time 

needed for the production of proteins and RNA. [12,13]. 

This modifies the transcription of mRNA genes, 

resulting in de novo protein synthesis and non-genomic 

consequences. It is believed that 1,25D binding to a 

receptor on the plasma membrane is the mechanism of 

action behind these typically quick reactions (minutes to 

hours) [14]. It initiates a series of events leading to the 

phosphorylation of intracellular proteins or the 

production of a second messenger (arachidonic acid, 

cAMP, diacylglycerol, and inositol triphosphate). 

Certain receptors can be found in numerous additional 

tissues and cell types, such as the immune system, as 

well as in the traditional target organs of vitamin D that 

are crucial for its calcemic effects, such as the kidney, 

bone, gut, and parathyroid [15]. The side chain structure 

of vitamins D2 and D3 is the only difference between 
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them. The prohormone function is present in both forms, 

and the variations have no effect on metabolism (i.e., 

activation). Dietary lipids and vitamin D (either D2 or 

D3) are typically absorbed in the small intestine [16]. 

The main biological effects of 1,25-(OH)2 vitamin D are 

the formation of osteoblasts, the inhibition of 

parathyroid hormone release, and calcium absorption 

from the intestine, which results in the mineralization of 

the bone matrix. In calcium-deficient environments, 

1,25(OH)2D mobilizes calcium reserves from the bone 

by promoting monocytic cells to grow into osteoclasts, 

assisting in maintaining serum calcium levels within 

normal ranges [17]. Similarly, compensatory secondary 

hyperparathyroidism improves renal conversion of 

25OHD to maintain normal or slightly higher plasma 

levels of 1,25(OH)2D in the event of low vitamin D [18].  

Obesity develops when energy intake mostly stored as 

triglycerides exceeds energy expenditure and is a key 

risk factor for major illnesses. Obesity is a complicated 

characteristic that is impacted by genes, age, physical 

activity, developmental stage, and food [19,20,21]. In 

white adipose tissue, the balance between lipid removal 

and storage governs triglyceride turnover. Different 

turnover rates between visceral white adipose tissue and 

abdominal subcutaneous white adipose tissue may create 

metabolic issues in the overweight/obese condition [22]. 

Triglycerides, which are made of glycerol and energy-

dense fatty acids esterified, are the primary type of lipid 

storage in white adipocytes. Triglyceride hydrolysis, or 

lipolysis, releases fatty acids into the bloodstream from 

fat cells [23]. 

 

Material and method: 

Between December 2022 and May 2023, the following 

groups were studied. control group conducted among the 

obese population (100) participants, 50% of them were 

set as case group contained obese, and 50% were healthy 

subjects set as a control group, they were attended to 

patient Baghdad Medical City Teaching Hospital / 

Department of Medicine Both groups gave permission 

for enrolling in the study, which pre-approved by the 

ethical committee of1Clinical Communicable Diseases 

Research Unit /College of Medicine/University of 

Baghdad. Study variables were age, gender, height, and 

weight. Fasting blood samples withdrawn from each 

participant in a plane container in order to form serum, 

this collected later and preserved at -20 Co for later 

analysis process which conducted at bioMerieux-USA. 

Body mass index (BMI) calculated from weight and 

height of subjects, analytical parameters, vitamin D was 

assessed by VIDAS device depend on techniques of 

enzyme-linked fluorescence assay (ELFA) technique, 

while lipid profile was measured by means of Mindray 

BS 480 device and reagents and analysis conducted 

through the protocol of the manufacturing company. 

Statistical analysis: The statistical analyses were 

carried out using SPSS (version 20.0 for Windows, 

SPSS, Chicago, IL, USA), a statistical tool designed for 

the social sciences. The mean and standard deviation can 

be used to illustrate numerical data. When representing 

qualitative data, the phrases count and percentage are 

useful since they let one assess how two groups differ 

from one another. Using a student's t-test, the link 

between the qualitative data was studied. P values less 

than 0.05 were ultimately used to determine statistical 

significance. 

 

Results:  

In this work we collected, one hundred (100) patients, 

included 67 % females and 33% male follow up their 

mean ± SD of age (44.18±18.34) years and body mass 

index 33.87+3.93 kg/m2 (figure 1). and 33% male 

follow up their mean ± SD of age (44.18±18.34) years 

and body mass index 33.87+3.93 kg/m2 (Figure 1).   

 

 

 
Figure 1: Percentage of different gender distribution among study participant 
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Body mass index BMI, vitamin D, and lipid profile data for obese group and non-obese (control) were compared through 

independent T-test, there was a significant decreased in vitamin D and HDL-C levels in obese subjects while there was 

no statistical significant observed with other parameters (Figure 2A, B) and (table 1). 

 

 
Figure 2: (A, B) The data, which represent the mean ± standard deviation of three separate trials conducted in 

duplicate, are presented. Results that are statistically significant are denoted by an asterisk. 

  

Table 1: Independent T-test for measured parameters 

Parameters 
Case Control  

P-value 
 (Mean±SD) (Mean±SD) 

BMI 35.86±3.95 37.00±3.84 0.158 

VIT D 13.45±3.64 39.55±17.60 0.000* 

Cholesterol 183.20±56.88 181.88±37.82 0.897 

T.G 127.29±76.45 116.28±56.19 0.438 

HDL.C 34.05±10.33 38.55±10.24 0.035** 

LDL.C 103.98±41.46 93.18±27.95 0.123 

    *=highly Significant,**=Significant difference at p value < 0.05. 

 

Furthermore, no significant difference was observed between obese males and females in BMI, Vitamin D, Triglyceride 

and total cholesterol while there was a significant statistical difference only in HDL (Figure3 A, B). 

 

 
Figure 3: (A, B) The data are shown as mean ± standard deviation and are indicative of three independent 

experiments carried out in duplicate. 

 

Table 2: Independent T-test for parameters between males and females 

Parameters Male  Female P-value 

(Mean±SD) (Mean±SD) 

BMI 33.20±3.49 34.20±4.14 0.331 

VIT D 11.60±3.32 12.87±3.75 0.188 

Cholesterol 189.40±68.28 180.10±50.93 0.555 

T.G 147.60±88.68 116.89±68.28 0.145 

HDL.C 30.55±9.035 35.80±10.59 0.052 

LDL.C 104.10±45.82 103.93±39.72 0.988 

Presented values are the mean ±SD. Significant difference at p value < 0.05  
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All Lipid parameters were positively correlated with age (table 3,4). Serum vitamin D levels   showed a negative 

correlation with body mass and low-density lipoprotein while the positive correlation with triglyceride, total cholesterol, 

and High-density lipoprotein. 

 

Table 3: Correlation between the study parameters and age 

Parameters R-value P-value 

VIT D 0.016 0.905 

Cholesterol 0.103 0.433 

T.G 0.077 0.563 

HDL.C 0.141 0.282 

LDL.C 0.240 0.065 

Presented values are the mean ±SD. Significant difference at p value < 0.05  

 

Table 4: Relationship between research parameters and vitamin D 

Parameter R-value  P-value  

Vitamin D/ BMI -0.337 0.034 

Vitamin D/ Cholesterol 0.014 0.916 

Vitamin D/ Triglyceride 0.150 0.256 

Vitamin D/ LDL -0.073 0.581 

Vitamin D/ HDL 0.374 0.033 

Presented values are the mean ±SD. Significant difference at p value < 0.05  

 

Discussion 

Obesity is a chronic health issue that is becoming more 

prevalent globally and is currently acknowledged as an 

epidemic. In Sudan, undernutrition and obesity are 

paradoxically coexisting as major health concerns, 

especially in metropolitan areas. Between 30 and 65 

percent of adult Indians living in cities are overweight, 

obese, or have abdominal obesity. [24]. The typical 

dyslipidemia associated with obesity is characterized by 

raised triglycerides (TG), decreased HDL-C with HDL 

dysfunction, and normal or slightly elevated LDL-C 

with increased small dense LDL [25]. Considering BMI 

and other variables a meta-analysis conducted data of 

apparent health obese to find out relationships between 

vitamin D and selected considerations, it revealed that 

there was an inversely correlation between vitamin D 

and BMI, which has been demonstrated only among 

women [26,27]. An analysis of the relationship between 

BMI and vitamin D levels in the population under study 

revealed an inverse correlation between the two. There 

are several possible explanations for this, one of which 

is that increased body fat increases the sequestration of 

lipid-soluble vitamin D and serves as a reservoir for it, 

which lowers its bioavailability [28]. Additionally, it has 

been noted that there is a larger inverse relationship 

between fat content and serum 25(OH)D concentration 

than there is between vitamin D and BMI [29]. As an 

adaptive reaction to higher body weight, obese 

individuals have increased lean body mass in addition to 

fat mass. Through in vivo research, it was discovered 

that 33% of 25(OH)D was stored in fat and 20% in 

muscle, indicating that muscle may serve as an 

additional human vitamin D reservoir [30]. Another 

theory links obesity to reduced outdoor exercise, less 

exposure to sunlight, or clothing choices that prevent the 

skin from producing enough vitamin D [31]. Another 

hypothesis is that hepatic steatosis in obese individuals 

may cause the liver to synthesize 25-hydroxyvitamin D 

at a slower pace [32]. Alternatively, increased amounts 

of circulating leptin and interleukin 6, primarily released 

by adipose tissue, may inhibit 25(OH)D production 

through their receptors [33]. 

In a retrospective study, a sample of obese and control 

participants' body mass index (BMI), lipid levels, and 

vitamin D deficiency were evaluated. When comparing 

individuals with inadequate vitamin D levels to those 

with acceptable levels, the mean lipid levels of the 

former group were found to be considerably higher: 

Total cholesterol was measured at 165 ± 28.6 mg/dL, 

while low-density lipoprotein was measured at 92.7 ± 

25.7 mg/dL, compared to 80.8 ± 21.4 mg/dL (P = 0.007). 

Triglycerides were measured at 148.9 ± 97.1 mg/dL, 

while 90.6 ± 40.7 mg/dL (P = 0.0000).The participants 

who were overweight or obese had a mean triglyceride 

level of 148.9 mg/dL, which falls into the dyslipidemic 

range. There were no statistically significant differences 

in lipid levels between the vitamin D adequate and 

vitamin D deficient groups in the underweight and 

healthy weight participants with low BMI [34]. These 

findings partially corroborate our research, which found 

that obese individuals had lower vitamin D levels than 

non-obesity individuals (p value= 0.000) and that low 

levels of HDL-C significantly differed from the control 

group (p value= 0.035). However, no significant 

differences were found in cholesterol, triglycerides, or 

LDL-C. Given that our contributions were admitted to 

the hospital for observation, it's possible that the 

dyslipidemia medicine is having a positive effect. This 

study discovered a favorable correlation with HDL, 

triglycerides, and cholesterol and a negative correlation 

with LDL. This result somewhat agrees with another 

study that discovered a relationship between low vitamin 

D and elevated triglycerides and greater LDL in men and 

women, respectively [35]. 

 

Conclusion: On the basis of our results, we can 

conclude that ow vitamin D level was found among 

obese people even though they were under treatment for 
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dyslipidemia. suggested that vitamin D status should be 

checked regularly and supplementary doses should be 

administered in order to diminish harm that obese 

subjects could be subjected to in the current situation or 

in the in the coming future. 
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