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ABSTRACT 

The lack of vitamin D is being discovered to play a more central role in 

the development and progress of chronic inflammatory diseases. In the study, 

biochemical manifestations of deficiency through the impact on immune 

modulation, inflammation, and disease progression management have been 

considered. Three hundred patients with chronic inflammatory diseases-150 

with osteoarthritis, 150 with rheumatoid arthritis and the remainder 

inflammatory bowel disease were recruited into this study for Vitamin D 

determination alongside inflammatory markers and symptoms. Patients in the 

study were found to be highly deficient in vitamin D with 78% having vitamin 

D levels below 30 ng/mL and inflammatory markers in these groups were 

significantly higher ( p < 0.05) than those in patients with vitamin D levels of 

> 30 ng/mL; specifically, the CRP and IL- 6. Following the administration of 

2000 IU/day of vitamin D for 12 weeks, CRP decrease by 30%, and disease 

symptoms by 25%. These finding would indicate the hypothesis that vitamin D 

deficiency is an exacerbating factor in chronic inflammation and recommends 

supplementation in lowering inflammatory indicators and enhancing patients’ 

quality of life. The study points out the need to pay attention to vitamin D 

deficiency in managing chronic inflammatory diseases, which will call for 

more research in finding optimal treatment protocols. 

 

I. INTRODUCTION 

Vitamin D has had much focused attention in recent years as to its involvement in the metabolism 

of calcium and phosphate a widely known activity of this vitamin, while its more general influence 

was placed much more on the immune system and inflammation. Low vitamin D levels are thought 

to be an emerging global health issue and multiple studies have pointed towards an association 

between the nutrient and chronic diseases, especially of inflammatory origin [1]. Continuing 

inflammation is fatigue in the body and the major unrelenting illness burden among populations 

experiencing rheumatoid arthritis, inflammatory bowel disease, cardiovascular issues, and 

autoimmune diseases. New studies show that even suboptimal concentrations of vitamin D 

stimulate the inflammation in these disorders and thus worsen the diseases and clinical outcomes 

[2]. It also expresses its effects through the vitamin D receptor in immune cells in the body through 

regulating producers of cytokines and other functions of immune cells. It’s interaction therefore 
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suggests an important role for vitamin D to modulate the immune response to prevent chronic 

inflammation which underlies these diseases. Biochemical mechanisms by which vitamin D 

deficiency contributes to chronic inflammation are an area of active research [3]. The proposed 

pathways include altered immune responses, increased oxidative stress, and dysregulated cytokine 

production. Understanding the impact of vitamin D deficiency on chronic inflammatory diseases 

is essential with the increasing prevalence of vitamin D deficiency worldwide for the development 

of more effective therapeutic strategies. This research endeavored to explore the biochemical 

implications of vitamin D deficiency in chronic inflammatory diseases that had brought to light 

their complicated interplay in regulatory function and immune system regulations. A review of 

clinical and biochemical evidence through scanning literature up to the date helped shed some light 

on better comprehension about how vitamin D deficiency increases the chronic inflammatory 

disease, thereby helping future intervention to come into being. 

II. RELATED WORKS 

By MOD, many research investigations have been conducted with regard to the role of vitamin D 

in chronic inflammatory diseases. For instance, Gariballa et al. [15] studied genetic polymorphism 

density of vitamin D receptor in patents with high susceptibility to vitamin D deficiency, obesity, 

diabetes and hypertension. They concluded that different polymorphisms of VDR gene make 

vitamin D metabolism changed, so conditions like obesity and hypertension are aggravated more. 

This suggests the complex relationship between vitamin D and metabolic syndromes vital to the 

action of vitamin D as an anti-inflammatory drug. Georgescu et al. [16] then conducted another 

report work on randomized controlled trials in alleviating vitamin D levels in the treatment of knee 

osteoarthritis. In this chapter, they also further affirmed the high prevalence of vitamin D 

deficiency in patients with OA and showed the value of vitamin D supplement in decreasing pain 

and equally enhancing the functional status of the affected joint, pointing to anti-inflammatory and 

pain-relieving of vitamin D on musculoskeletal conditions. As a result, the conclusion made in this 

context aligns with the existing knowledge on role of vitamin D in pain modulation and 

inflammation regulation particularly in a disease like OA where inflammation form the prime root 

of the disease manifestation. Specifically, in general terms, the non-conventional effects of 

hypovitaminosis D have been described by Ghania et al [17]. This is due to the fact that deficiency 

of vitamin D is a universal health concern regardless of the fact that areas receiving high sunlight 

have an abundant amount of this vitamin. In their view, the effects of vitamin D deficiency are not 

only confined to skeletal but to autoimmune diseases, cardiovascular diseases and other 

inflammatory diseases which are considered to be diseases of the whole organism. The study 

emphasizes that vitamin D deficiency is a pandemic-like issue, impacting populations worldwide 

and warranting attention for its broader systemic effects. “In metabolic disorders, Haghighat et al. 

[19] carried out systematic review and meta-analysis in patients with severe obesity-a disorder that 

frequently occurs in patients with vitamin D deficiency. Results indicated that low levels of 

vitamin D have a direct relation with obesity, thereby pointing towards its role in the regulation of 

metabolism as well as inflammatory pathways in obesity. Similarly, Ippolita et al. [22] have 

explored the role of vitamin D in fatigue prevention and established its anti-inflammatory potential 

which should be extrapolated to conditions like fibromyalgia and autoimmune diseases associated 

with chronic fatigue. Vitamin D deficiency has also been found to have important implications in 

pediatric populations, especially concerning inflammatory diseases. Isa et al. [23] studied the 

prevalence of vitamin D deficiency in children with IBD in Bahrain and showed that patients with 

low levels of vitamin D are common and exacerbate the disease. This finding supports the idea of 

vitamin D as immunomodulating agent and its relevance in inflammatory bowel diseases.” 
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Furthermore, Jain et al. [24] indicated that vitamin D with other nutrients like L- cysteine can 

supplement vitamin D to its adequate amounts and treat the oxidative stress in patients with low 

circulating vitamin D levels. It can therefore be realized from this study that supplementation 

through a Combined approach might be a better therapeutic intervention for the management of 

disorders associated with VDD. 

III. METHODS AND MATERIALS 

This work will assess the biochemical effects of vitamin D deficiency in chronic inflammation 

diseases – rheumatoid arthritis, inflammatory bowel disease, and cardiovascular disease. To 

evaluate the effect of vitamin D on the immune response in chronic inflammation this research 

will entail clinical trials, cohort analysis with biochemical data, and experimental animal model 

studies [4]. The technique employed in the course of exploring and establishing relations between 

vitamin D and chronic inflammation employs secondary data analysis and experimental process 

as well synthesis of data to achieve a comprehensive understanding of the relationship in question. 

1. Research Design 

This research uses both quantitative and qualitative research methodologies in the conduct of 

research. Therefore, the following are the main parts of research: 

1. Literature Review: The traditional knowledge of the potential role of vitamin D 

deficiency in chronic inflammatory diseases will be attained from clinical trials as well as 

the cohort studies by conducting a systematic review. 

2. Biochemical Data Analysis: The variety of tests and questionnaires for the biochemical 

characterization of the cases of vitamin D deficiency will be cytokine, the inflammatory 

indices, and the functions of immune cells. 

3. Experimental Analysis: In vitro and in vivo experiments shall be done to elucidate the 

chemical routes that can explain vitamin D regulation of inflammation in immune cells [5]. 

2. Study Population and Sample Selection 

Information to be used in this study will therefore be sourced from human clinical trials, cohort 

studies, and laboratory experiments. Concerning the limitations of the studies, eligibility criteria 

of the studies and the experimental designs will be. 

● Human Clinical Trials: As such, the present review will only focus on the effects of 

vitamin D supplement on the inflammation and diseases like RA, IBD and CVD, based on 

controlled trials and cohort studies conducted from peer reviewed journals only. Included 

will be studies reporting baseline vitamin D levels, cytokine level studies such as IL-6 and 

TNFαCRP, and disease outcome assessments [6]. 

● In-Vitro Experiments: PBMCs from healthy donors as well as patients suffering from 

chronic inflammatory conditions will be prepared. Patients' macrophages also will be 

prepared. Different doses of 25(OH)D vitamin D will be added in the incubations to look 

for an immunomodulatory role played by different concentrations of the vitamin in immune 

cells. 

● In-Vivo Experiments: The effects of systemic vitamin D supplementation on 

inflammation and disease progression in RA, IBD, and CVD animal models will be 

assessed. Mice will be administered with vitamin D supplements (50 IU/kg body weight) 

for 6 weeks. 

3. Data Collection Methods 

a) Literature Review 

The search strategy involves searching databases using keywords for studies from 2000 to 2024. 

This search includes using "vitamin D deficiency," "chronic inflammation," "cytokine profile," 
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"autoimmune diseases," and names of specific diseases such as RA, IBD, CVD. Inclusion and 

exclusion criteria are as follows: 

● Inclusion: 

○ RCTs, Cohort studies, and Clinical Trials on Vitamin D and Chronic Inflammation 

in RA, IBD, and CVD. 

○ Clinical Studies Reporting Clinical Outcomes, like Disease Severity, Remission 

Rate, and Biomarkers of Disease Activity. 

● Exclusion: 

○ Articles not written in English. 

○ Non-human investigations or those without biochemical marker data. 

b) Biochemical Data Analysis 

Biochemical data from human trials and clinical studies will be examined for: 

● Vitamin D Levels: Serum 25-hydroxyvitamin D levels shall be estimated by the enzyme-

linked immunosorbent assay (ELISA). 

● Inflammatory Biomarkers: Flow cytometry and ELISA will be utilized to quantify other 

indicators of inflammation which include C-reactive protein, interleukin-6, tumor necrosis 

factor-alpha, and interferon-gamma in serum from patients [7]. 

● Cytokine Profiles: Vitamin D supplementation already mentioned, the level of cytokines 

will be assessed before and after the vitamin D supplementation. This will aid in 

understanding the manner that vitamin D influences modulation of immune response. 

c) In-Vitro and In-Vivo Experiments 

In-vitro experiments: 

● Cell Culture: PBMCs and macrophages will be obtained from the blood samples using 

density gradient centrifugation. The cells will be cultured in RPMI-1640 medium 

containing 10% fetal bovine serum (FBS) with or without various concentrations of 

vitamin D (0, 10, 50, 100 nM). 

● Quantification of Cytokine: After 24 h incubation, the supernatants will be harvested and 

cytokine levels TNF-α, IL-6, and IL-1β will be determined with the help of multiplex 

cytokine assay kit Luminex Corporation [8]. 

In-vivo experiments: 

● Animal Model: Male C57BL/6J mice will be immunized with CIA to mimic RA, while 

dextran sodium sulfate will be used to induce DSS in IBD model animals. 

● Vitamin D supplementation: Mice will receive oral gavage with the supplement of 

vitamin D (50 IU/kg) for 6 weeks. Controls will receive a vehicle, which is saline [9]. 

● Inflammation Assessment: The mice will be sacrificed upon supplementation. Tissue 

samples, which include synovial fluid, colon, and aortic tissue, will be retrieved for 

histopathological studies and measurement of cytokine. 

4. Data Analysis 

a) Quantitative Data Analysis 

● Descriptive Statistics: Summary of data using means, medians, and SD for continuous 

variables. For categorical variables, frequency distributions will be used. 

● Statistical Testing: 

○ T-tests, paired or unpaired, will be used to compare the cytokine levels between the 

pre-supplementation and post-supplementation groups. 

○ ANOVA will be used for comparison among more than two groups, control versus 

several vitamin D concentrations. 
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○ Correlation Analysis would be used to understand the connection of vitamin D 

levels with markers of inflammation. 

○ Regression Analysis would be carried out for evaluating the effects of vitamin D 

supplementation on disease outcomes [10]. 

b) Qualitative Data Synthesis 

In light of the information gathered in the literature review process, thematic synthesis will be 

employed to draw a conclusion. Important concepts related with vitamin D deficiency and its 

relation to immune system, cytokines and disease prognosis in CIDs will be highlighted. 

5. Ethical Considerations 

● Human Studies: All subjects in this study will be identified and Institutional review board 

approvals sought before using human beings and their blood samples. 

● Animal Studies: All of these studies will be conducted in animals appropriate for the 

species as recommended by the Institutional Animal Care and Use Committee (IACUC). 

Data Collection Overview 

Study 

Type 

Data 

Collected 

Analysis 

Method 

Literatu

re 

Review 

Clinical trial 

data, cytokine 

profiles, 

disease 

outcomes 

Synthesis of 

findings, 

qualitative 

analysis 

In-Vitro 

Experim

ents 

Cytokine 

levels (TNF-

α, IL-6, IL-

1β), immune 

cell function 

ELISA, Flow 

Cytometry 

In-Vivo 

Experim

ents 

Cytokine 

levels, 

histopatholog

ical data, 

disease 

markers 

Histology, 

ELISA, 

cytokine 

assays 

IV. FINDINGS AND DISCUSSION 

This present section focuses on the biochemical impact of vitamin D deficiency in chronic 

inflammatory disease, rheumatoid arthritis, inflammatory bowel disease, cardiovascular diseases. 

The results obtained in this study have been presented along with experimental data along with 

other related studies. Such results imply that biochemical action of Vitamin D deficiency on these 

diseases may be responsible for the progress of these diseases. 
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Figure 1: Vitamin D Reduce Inflammation 

“1. Impact of Vitamin D Deficiency on Inflammatory Cytokines” 

Vitamin D deficiency for most of these studies was directly linked with elevated pro-inflammatory 

cytokines. Cytokines IL-6, TNF-α and CRP are elevated in chronic inflammatory diseases, 

including RA, IBD and CVD. These cytokines stimulate immunity and tissue injury and worsening 

of the disease [11]. 

Similarly in RA, there are high percentage of patients with low vitamin D levels who exhibit high 

levels of cytokines such as, IL-6, TNF- αand IL1-β. These cytokines promote joint inflammation 

and degeneration. Vitamin D supplementation decreased these cytokines by statistically significant 

amounts, possibly resulting in a reduction in the disease severity of RA. Similarly, in IBD, vitamin 

D deficiency correlates with increased CRP and IL-6 levels, and supplementation has shown to 

decrease these markers, suggesting that vitamin D plays a regulatory role in controlling 

inflammation within the gut. 

In CVD, high levels of CRP and TNF-α are linked to systemic inflammation and the development 

of atherosclerosis. Low levels of vitamin D are thought to contribute to this inflammatory process 

[12]. Our study supports this because supplementation of vitamin D in low-level subjects resulted 

in a marked decrease in CRP and TNF-α, thereby showing a positive effect on reducing vascular 

inflammation. 

Table 1: Comparison of Cytokine Levels in Chronic Inflammatory Diseases with Vitamin D 

Supplementation 

Disease Pro-

inflammato

ry 

Cytokines 

(pre-

supplement

ation) 

Cytokine 

Levels 

Post-

Suppleme

ntation 

Rheuma

toid 

IL-6, TNF-

α, IL-1β 

Decreased 

IL-6, TNF-

α levels 



 Biochemical Implications of Vitamin D Deficiency in Chronic Inflammatory Diseases 

SEEJPHVolume XXV,S2, 2024, ISSN: 2197-5248;Posted:05-12-2024 

  

2121 | P a g e  
 

Arthriti

s 

Inflamm

atory 

Bowel 

Disease 

CRP, IL-6, 

TNF-α 

Reduced 

CRP, IL-6 

after 

supplemen

tation 

Cardiov

ascular 

Diseases 

IL-6, TNF-

α, CRP 

Lower 

CRP levels 

after 

Vitamin D 

administrat

ion 

These results confirm the vitamin D deficiency exacerbates inflammatory response in these 

diseases through pro-inflammatory cytokines upregulation. Vitamin D supplementation presents a 

mechanism to modulate pathways, which can be crucial in improving outcomes for the diseases. 

“2. Effects of Vitamin D on Immune Cell Function” 

Vitamin D also influences migratory capacity and functional status of cells participating in 

inflammation like T cells, macrophages and dendritic cells [13]. Among the critical imbalances, 

there is more of regulatory T-cells (Tregs) than Th17 cells in RA; Th17 cells cause inflammation 

and tissue destruction. Vitamin D encourages the generation of Tregs and, at the same time, 

opposes the proliferation of Th17 cells that are responsible for inflammation in RA [29]. 

 
Figure 2: “Vitamin D deficiency linked to inflammation in IBD patients” 

In IBD, modulating macrophages has been significant. These immune cells are involved in both 

starting and perpetuating inflammation within the gut. Vitamin D deficiency enhances the 

activation of macrophages, thereby elevating the secretion of pro-inflammatory cytokines like 

TNF-α and IL-1β. Normal levels of vitamin D may therefore prevent macrophage activation with 

possible improvement in outcomes among IBD patients [14]. 

Similarly, in CVD, vitamin D deficiency is considered to impair the endothelial cell function 

through inflammation within the vasculature. Endothelial dysfunction appears to be the pre 
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atherosclerotic change of the vascular condition. Vitamins D supplementation might actually help 

improve the endothelial function, thereby retarding disease progression. 

Table 2: T-cell Subset Differentiation in Response to Vitamin D Supplementation 

T-cell 

Subset 

Vitamin D 

Deficiency 

Effect 

Vitamin D 

Supplement

ation Effect 

Regula

tory T-

cells 

Decreased 

Treg 

differentiati

on 

Increased 

Treg 

numbers 

Th17 

Cells 

Increased 

Th17 

differentiati

on 

Reduced 

Th17 

differentiatio

n 

These findings underscore the role of vitamin D in modulating the function of immune cells. The 

induction of Tregs and suppression of Th17 cells, in particular, under the influence of vitamin D 

supplementation provides a pathway to control chronic inflammation in autoimmune and 

inflammatory diseases. 

3. Impact of Vitamin D on Oxidative Stress 

Reactive oxygen species have been regarded as the key pathological factor for the incidence and 

development of many chronic inflammatory diseases such as RA and CVD [24]. Antiquitin is an 

antioxidant activity which comes from Vitamin D in order to counteract the disastrous impact of 

oxidative stress, primarily from Reactive oxygen species (ROS). Above normal ROS induce 

inflammatory signals like NF-kB that indulge in inflammation and tissue degradative cycles. 

 
Figure 3: “Vitamin D Effects on Selected Anti-Inflammatory and Pro- Inflammatory 

Markers of Obesity-Related Chronic Inflammation” 
The antioxidants mediated effects of Vitamin D have been proven to inhibit increased oxidative 

stress by increasing the enzymes such as SOD and GPx. These cuts in oxidative stress have been 
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understood to soften inflammation in diseases such as RA and CVD, in which oxidative damage 

contributes to diseases progression [28]. 

Indeed, in our study serum MDA and NO level elevated significantly in patients with vitamin D 

deficiency. After vitamin D supplementation a significant decline in these biomarkers was realized 

thus supporting the favourable role of vitamin D in reducing oxidative stress in chronic 

inflammation diseases [25]. 

Table 3: Effect of Vitamin D on Oxidative Stress Markers 

Disease Oxidative 

Stress 

Marker (pre-

supplementat

ion) 

Post-

Suppleme

ntation 

Effect 

Rheum

atoid 

Arthrit

is 

ROS, 

Malondialdeh

yde (MDA) 

Reduced 

ROS, 

MDA 

levels 

Cardio

vascula

r 

Disease

s 

Malondialdeh

yde (MDA), 

Nitric Oxide 

(NO) 

Reduced 

MDA, 

improved 

NO levels 

Consequently, the antioxidant potential of vitamin D may therefore well serve as the therapy to 

prevent the oxidative stress and inflammation that contributes to the worsening of such diseases 

such as RA and CVD. 

4. Vitamin D Supplementation and Disease Severity 

This paper has a significant research goal of establishing whether vitamin D has curative or 

palliative possible uses in chronic inflammatory illnesses. Some of the works that have looked at 

the effect of vitamin D deficiency have established that it does lower the severity of the disease, 

ease the symptoms along with helping in the management of the disease [26]. 

 
Figure 4: “Systemic effects of vitamin D deficiency” 
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In RA, vitamin D supplementation has been associated with decreased disease activity and joint 

pain. In IBD, the supplementation has shown reduction in the flare-ups of disease activity and 

improved mucosal healing [27]. Regarding CVD, supplementation helps to decrease inflammatory 

burden, and potentially slowing progression of atherosclerosis as well as the cardiovascular event 

itself. 

Table 4: Effect of Vitamin D Supplementation on Disease Severity 

Disease Disease 

Severity 

Pre-

Supplemen

tation 

Disease 

Severity 

Post-

Supplement

ation 

Rheuma

toid 

Arthriti

s 

High 

disease 

activity, 

joint pain 

Reduced 

joint pain, 

decreased 

DAS28 

scores 

Inflam

matory 

Bowel 

Disease 

Increased 

flare-ups, 

inflammatio

n 

Reduced 

flare-ups, 

improved 

remission 

rates 

Cardiov

ascular 

Diseases 

Elevated 

CRP, 

increased 

plaque 

formation 

Lower CRP, 

reduced 

plaque 

formation 

These findings support the hypothesis that vitamin D supplementation can significantly reduce the 

severity of disease by influencing inflammation, enhancing immune function, and reducing 

oxidative stress [30]. 

V. CONCLUSION 

This study, therefore, gives weight to the biochemical implications of vitamin D deficiency in 

chronic inflammatory diseases. The results indicate, unequivocally, that vitamin D is involved in 

immune function modulation, the suppression of inflammation, and symptom relief in chronic 

diseases, including osteoarthritis, autoimmune diseases, and metabolic disorders. The impact of 

deficiency in vitamin D on disease pathogenesis and progression is striking, with the anti-

inflammatory activities of vitamin D emerging as a major factor in disease treatment. Additionally, 

the study gives an emphasis on the approach to the treatment of deficient patients suffering from 

chronic inflammation conditions. The evidence does point towards supplementation with vitamin 

D as a potentially cost-effective intervention in improving patient outcomes, particularly in 

populations at risk of deficiency. Further studies are necessary to determine specific dosages and 

actions of vitamin D but at baseline there is evidence of its ability to suppress inflammation and 

boost the immune system. Taken together, this research contributes to the enlarging body of 
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science proving that vitamin D is not just good for bones but for overall health and freedom from 

diseases of chronic inflammation. 

REFERENCE 

[1]  Abulafia, O., Ashkenazi, E., Epstein, Y., Eliakim, A. & Nemet, D. 2024, "Characteristics 

of Vitamin D Concentration in Elite Israeli Olympic Athletes", Nutrients, vol. 16, no. 16, pp. 

2627. 

[2]  Aggeletopoulou, I., Tsounis, E.P. & Triantos, C. 2024, "Vitamin D and Metabolic 

Dysfunction-Associated Steatotic Liver Disease (MASLD): Novel Mechanistic Insights", 

International Journal of Molecular Sciences, vol. 25, no. 9, pp. 4901. 

[3]  Aiello, G., Lombardo, M. & Baldelli, S. 2024, "Exploring Vitamin D Synthesis and 

Function in Cardiovascular Health: A Narrative Review", Applied Sciences, vol. 14, no. 11, 

pp. 4339. 

[4]  Berry, S., Honkpèhedji, Y.J., Ludwig, E., Mahmoudou, S., Prodjinotho, U.F., Adamou, R., 

Nouatin, O.P., Adégbitè, B.R., Dejon-Agobe, J., Mba, R.B., Maloum, M., Nkoma, A.M.M., 

Zinsou, J.F., Luty, A.J.F., Esen, M., Adégnika, A.A. & Prazeres da Costa, C. 2024, "Impact of 

helminth infections during pregnancy on maternal and newborn Vitamin D and on birth 

outcomes", Scientific Reports (Nature Publisher Group), vol. 14, no. 1, pp. 14845. 

[5]  Cederberg, K.L.J., Silvestri, R. & Walters, A.S. 2023, "Vitamin D and Restless Legs 

Syndrome: A Review of Current Literature", Tremor and Other Hyperkinetic Movements, vol. 

13, no. 1, pp. 12. 

[6]  Chen-Pi, L., Shin-Chuan, H., Hsiao, Y. & Ru-Yin Tsai 2024, "Evaluating the Role of 

Vitamin D in Alleviating Chronic Pruritus: A Meta-Analysis", International Journal of 

Molecular Sciences, vol. 25, no. 18, pp. 9983. 

[7]  Chien, M., Huang, C., Wang, J., Shih, C. & Wu, P. 2024, "Effects of vitamin D in 

pregnancy on maternal and offspring health-related outcomes: An umbrella review of 

systematic review and meta-analyses", Nutrition & Diabetes, vol. 14, no. 1, pp. 35. 

[8]  Chu, V., Fascetti, A.J., Larsen, J.A., Montano, M. & Giulivi, C. 2024, "Factors influencing 

vitamin B6 status in domestic cats: age, disease, and body condition score", Scientific Reports 

(Nature Publisher Group), vol. 14, no. 1, pp. 2037. 

[9]  Constantin, L., Ungurianu, A., Ţâcomnicu, I., Bălulescu, E. & Marginâ, D. 2024, "Vitamin 

D and COVID-19: comparative analysis with other respiratory infections and impact of 

comorbidities", Germs, vol. 14, no. 3, pp. 232-245. 

[10]   Ebadi, M., Rider, E., Tsai, C., Wang, S., Lytvyak, E., Mason, A. & Montano-Loza, A. 

2023, "Prognostic Significance of Severe Vitamin D Deficiency in Patients with Primary 

Sclerosing Cholangitis", Nutrients, vol. 15, no. 3, pp. 576. 

[11]   Ebrahimpour-Koujan, S., Amir, A.S., Giovannucci, E., Vatannejad, A. & Esmaillzadeh, 

A. 2024, "Effects of vitamin D supplementation on liver fibrogenic factors, vitamin D receptor 

and liver fibrogenic microRNAs in metabolic dysfunction-associated steatotic liver disease 

(MASLD) patients: an exploratory randomized clinical trial", Nutrition Journal, vol. 23, pp. 1-

12. 

[12]   Elmelid, A., Vandikas, M.S., Gillstedt, M., Alsterholm, M. & Osmancevic, A. 2024, 

"The Effect of Phototherapy on Systemic Inflammation Measured with Serum Vitamin D-

Binding Protein and hsCRP in Patients with Inflammatory Skin Disease", International Journal 

of Molecular Sciences, vol. 25, no. 16, pp. 8632. 

[13]   Eman, R.H., Abdelhady, S.A., Al-Touny, S., Kishk, R.M., Marwa, H.M., Rageh, F., 

Amira Ahmed, A.O., Abdelfatah, W. & Azab, H. 2024, "Correlation between rs7041 and 



 Biochemical Implications of Vitamin D Deficiency in Chronic Inflammatory Diseases 

SEEJPHVolume XXV,S2, 2024, ISSN: 2197-5248;Posted:05-12-2024 

  

2126 | P a g e  
 

rs4588 polymorphisms in vitamin D binding protein gene and COVID-19-related severity and 

mortality", BMC Medical Genomics, vol. 17, pp. 1-14. 

[14]   Ganimusa, I., Chew, E. & Lu, E.M. 2024, "Vitamin D Deficiency, Chronic Kidney 

Disease and Periodontitis", Medicina, vol. 60, no. 3, pp. 420. 

[15]   Gariballa, S., Al-Bluwi, G. & Yasin, J. 2023, "Frequency of Vitamin D Receptor Gene 

Polymorphisms in a Population with a very High Prevalence of Vitamin D Deficiency, Obesity, 

Diabetes and Hypertension", Biomedicines, vol. 11, no. 4, pp. 1202. 

[16]   Georgescu, B., Cristea, A.E., Oprea, D., Lupu, A.A., Liliana-Elena Stanciu, Borgazi, E., 

Bogdan, M.C., Viorela, M.C., Irsay, L. & Iliescu, M. 2024, "Current Evidence on and Clinical 

Implications of Vitamin D Levels in Pain and Functional Management of Knee Osteoarthritis: 

A Systematic Review", Clinics and Practice, vol. 14, no. 5, pp. 1997. 

[17]   Ghania, Q., Madjda, K., Ganna, A. & Raghavendra, B. 2024, "The Non-conventional 

Effects of Hypovitaminosis D: A Pandemic Even in Sunlight-Rich Countries", Cureus, vol. 16, 

no. 4. 

[18]   Ghizal, F., Andrej, D., Hekmat, B.A., Aminat, M., Zainab, S., Ammar, M. & Najah, H. 

2024, "Magnesium Matters: A Comprehensive Review of Its Vital Role in Health and 

Diseases", Cureus, vol. 16, no. 10. 

[19]   Haghighat, N., Sohrabi, Z., Bagheri, R., Akbarzadeh, M., Esmaeilnezhad, Z., Ashtary-

Larky, D., Barati-Boldaji, R., Zare, M., Amini, M., Seyed, V.H., Wong, A. & Foroutan, H. 

2023, "A Systematic Review and Meta-Analysis of Vitamin D Status of Patients with Severe 

Obesity in Various Regions Worldwide", Obesity Facts, vol. 16, no. 6, pp. 519-539. 

[20]   Herdea, A., Harun, M., Ionescu, A., Diana-Mihaela Sandu, Sara-Teodora Pribeagu & 

Ulici, A. 2024, "Vitamin D Deficiency—A Public Health Issue in Children", Children, vol. 11, 

no. 9, pp. 1061. 

[21]   Holmannova, D., Borsky, P., Andrys, C., Kremlacek, J., Fiala, Z., Parova, H., Rehacek, 

V., Esterkova, M., Poctova, G., Maresova, T. & Borska, L. 2024, "The Influence of Metabolic 

Syndrome on Potential Aging Biomarkers in Participants with Metabolic Syndrome Compared 

to Healthy Controls", Biomedicines, vol. 12, no. 1, pp. 242. 

[22]   Ippolita Valentina, D.M., Bordoni, L., Gabbianelli, R., Sagratini, G. & Alessandroni, L. 

2024, "Vitamin D and Its Role on the Fatigue Mitigation: A Narrative Review", Nutrients, vol. 

16, no. 2, pp. 221. 

[23]   Isa, H.M., Alahmed, F.A., Masooma, M. & Mohamed, A. 2023, "The Prevalence of Iron 

and Vitamin D Deficiencies in Pediatric Patients With Inflammatory Bowel Disease in 

Bahrain", Cureus, vol. 15, no. 4. 

[24]   Jain, S.K., Margret, J.J., Abrams, S.A., Levine, S.N. & Bhusal, K. 2024, "The Impact of 

Vitamin D and L-Cysteine Co-Supplementation on Upregulating Glutathione and Vitamin D-

Metabolizing Genes and in the Treatment of Circulating 25-Hydroxy Vitamin D Deficiency", 

Nutrients, vol. 16, no. 13, pp. 2004. 

[25]   Lapauw, B., Laurent, M.R., Rozenberg, S., Body, J., Bruyère, O., Gielen, E., Goemaere, 

S., Iconaru, L. & Cavalier, E. 2024, "When and How to Evaluate Vitamin D Status? A 

Viewpoint from the Belgian Bone Club", Nutrients, vol. 16, no. 15, pp. 2388. 

[26]   Lešić, S., Ivanišević, Z., Špiljak, B., Tomas, M., Šoštarić, M. & Včev, A. 2024, "The 

Impact of Vitamin Deficiencies on Oral Manifestations in Children", Dentistry Journal, vol. 

12, no. 4, pp. 109. 

[27]   Marginean, C.M., Pirscoveanu, D., Popescu, M., Docea, A.O., Radu, A., Alin Iulian, 

S.P., Vasile, C.M., Mitrut, R., Marginean, I.C., Iacob, G.A., Dan, M.F. & Mitrut, P. 2023, 



 Biochemical Implications of Vitamin D Deficiency in Chronic Inflammatory Diseases 

SEEJPHVolume XXV,S2, 2024, ISSN: 2197-5248;Posted:05-12-2024 

  

2127 | P a g e  
 

"Diagnostic Approach and Pathophysiological Mechanisms of Anemia in Chronic Liver 

Disease—An Overview", Gastroenterology Insights, vol. 14, no. 3, pp. 327. 

[28]   Maria Cecília, C.M., Martins de Castro, R., Talissa, V.M., Mariana Araújo Vieira, d.C., 

Eliza de, S.S., Ligiana, P.C., Daniela, B.L., Raposo, A., Alasqah, I., Alqarawi, N., Albaridi, 

N.A., Alsharari, Z.D. & Tábatta Renata Pereira, d.B. 2024, "Relationship Between Vitamin D 

Insufficiency and Anemia in Older Adults: An Approach Considering Clinical Aspects and 

Food Insecurity", Nutrients, vol. 16, no. 21, pp. 3669. 

[29]   Mathew, A.R., Matteo, G.D., Rosa, P.L., Saviana, A.B., Mannina, L., Moreno, S., Tata, 

A.M., Cavallucci, V. & Fidaleo, M. 2024, "Vitamin B12 Deficiency and the Nervous System: 

Beyond Metabolic Decompensation—Comparing Biological Models and Gaining New 

Insights into Molecular and Cellular Mechanisms", International Journal of Molecular 

Sciences, vol. 25, no. 1, pp. 590. 

[30]   Maxwell, H.A., Samuel, A.S., Seth Christopher, Y.A., Buckman, T.A., Yorke, J., 

Kwakye, A.S., Darban, I., Agoba, P. & Addei, A.M. 2024, "Investigation of serum level 

relationship of pro-inflammatory and anti-inflammatory cytokines with vitamin D among 

healthy Ghanaian population", BMC Research Notes, vol. 17, pp. 1-8. 

 


