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Abstract

Ulcerative colitis (UC) is a long-term autoimmune condition that causes repeated episodes of inflammation in the colon and 
rectum. Traditional treatments, including hormones and aminosalicylates, have limited efficacy and significant side effects, 
forcing many patients to undergo colectomy. Therefore, clinical practice critically needs novel therapeutic strategies to strengthen 
intestinal immunity. Numerous studies show that vitamin D, a food-derived bioactive molecule, can effectively alleviate UC 
symptoms, reduce inflammation, and improve patients’ quality of life. Its mechanisms include maintaining intestinal barrier 
integrity, regulating immune cells and inflammatory mediators, modulating gut microbiota, and controlling gene expression. This 
review systematically explores vitamin D’s potential as a dietary supplement for UC treatment. It examines how vitamin D works 
with other drugs to address health problems, highlighting the importance of nanoparticles and lipid transport systems in enhancing 
bioavailability. Additionally, the review discusses vitamin D’s therapeutic dosage, disease assessment, and clinical benefits and 
limitations.
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Introduction

Ulcerative colitis (UC) is a persistent, non-specific inflammatory 
bowel illness of uncertain cause, marked by a propensity for 
recurrence [1]. The prevalence rate of ulcerative colitis has been 
increasing in recent years, presenting a significant threat to public 
health [2]. A significant concern among UC patients is the elevated 
prevalence of vitamin D insufficiency, [3] heightening the likelihood 
of disease onset [4]. Additionally, there is an inverse relationship 
between disease activity and vitamin D levels [5]. Vitamin D 
regulates calcium, phosphorus, and other essential nutrients. In 
addition to these functions, it has significant anti-inflammatory, 
antioxidant, and immune regulatory effects, particularly beneficial 
for autoimmune diseases such as UC [6]. Recent domestic and 
international investigations have validated the advantageous effect 

of the vitamin D-vitamin D receptor (VDR) signalling pathway 
in the treatment of ulcerative colitis (UC). This article intends 
to elucidate the pertinent mechanisms of vitamin D in treating 
ulcerative colitis (UC), describe its therapeutic effects, recommend 
appropriate supplementation doses, and emphasize its significance 
in UC’s assessment and clinical application.

Overview of Vitamin D

Vitamin D is a steroid that is fat-soluble and is necessary for 
the development and growth of an organism. Two basic forms 
of vitamin D are available: vitamin D2 (ergocalciferol), which 
is obtained from foods produced by plants, and vitamin D3 
(cholecalciferol), which is obtained from meals originating from 
animals. Among these, vitamin D3 has higher biological activity 
and is predominantly found in foods such as fish liver oil, milk, 
egg yolks, and animal liver. 
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Once ingested, vitamin D3 will reach the circulatory system, 
which will attach to the vitamin D-binding protein (VDP) in the 
plasma and then be delivered to the liver. It is subjected to the 
hydroxylation process by 25-hydroxylase (CYP2R1), resulting in 
25-hydroxyvitamin D3 [25(OH)D3] in the liver. This metabolite is 
the principal blood circulation type of vitamin D ood and acts as an 
essential biomarker for evaluating vitamin D levels. 

Finally, the kidney plays a role in the transformation of 25(OH)
D3 into the more active form, 1,25-dihydroxyvitamin D3 
[1,25(OH)₂D3], This conversion is carried out by kidney 
cytochrome P450 enzymes and 25-hydroxyvitamin D-1α-
hydroxylase (CYP27B1).1,25(OH)₂D3 subsequently binds to 
the intracellular vitamin D receptor (VDR) [7]. VDR resides in 
practically every cell of the immune system, particularly dendritic 
cells, macrophages, B cells, neutrophils, and activated T cells 
with CD4 and CD8 receptors [8], enabling vitamin D to broadly 
regulate immune function.

Upon the specific activation of VDR by 1,25(OH)₂D3, it forms 
a heterodimer with the retinoid X receptor (RXR). This complex 
then migrates to the nucleus. It modulates the transcription of target 
genes by interacting with vitamin D response elements (VDREs) 
in their promoter regions [9].

Mechanisms of Vitamin D Treatment in UC

Maintaining the intestinal barrier

An effective intestinal barrier serves as the primary defence 
against external infections and toxic chemicals, and its impairment 
is a significant contributor to the onset of UC. In order to prevent 
and cure UC, it is vital to ensure that the integrity of the intestinal 
barrier is preserved, and that mucosal healing is encouraged. 
Damage to the 1,25(OH)₂D3/VDR signalling pathway can impair 
the intestinal barrier, thereby triggering UC, which highlights 
the critical role of this pathway in maintaining intestinal barrier 
function [10]. Research has shown that the level of histone H3 
acetylation in the colonic epithelium of individuals with UC is 
much lower, and this decrease has a negative correlation with 
the severity of the illness. In various colitis models, the histone 
deacetylase inhibitor MS-275 has been found to activate VDR by 
inhibiting the deacetylation of its promoter, thereby protecting the 
intestinal epithelial barrier. Additionally, VDR has the ability to 
lower the production of NF-κB-related inflammatory factors and 
decrease cell apoptosis by directly interacting with p65, offering a 
promising new approach for the treatment of colitis [11]. 

Other studies have identified that Na/H exchanger isoform 8 (NHE8) 
in the colonic epithelium is crucial in regulating cell proliferation, 
intracellular pH, and mucus secretion. The notable downregulation 
of NHE8 expression in UC patients suggests its possible role in 
safeguarding the intestinal mucosal barrier [12]. Recent research in 

colitis mice has shown that paricalcitol promotes colonic mucosal 
repair by upregulating NHE8 expression. In contrast, in VDR-
deficient colitis mice, a decrease in NHE8 expression is seen, and 
the function of the intestinal barrier is compromised. Moreover, 
another research has shown that VDR enhances NHE8 expression 
by suppressing the activation of the NF-κB p65 signalling pathway, 
therefore serving a protective function in the intestinal barrier [13].  

Claudin proteins, as significant components of the intestinal 
epithelial tight junctions, are intricately associated with endothelial 
cell permeability [14] with Claudin-2 and Claudin-15 playing 
pivotal roles in intestinal barrier function through paracellular 
transport. Claudin-2 expression has been shown to have a positive 
correlation with inflammatory activity in individuals with UC, 
whereas Claudin-15 expression is negatively correlated. Studies 
have indicated that 1,25(OH)₂D₃ can lower Claudin-2 expression 
by inhibiting IL-13-mediated Stat-6 phosphorylation, which helps 
protect the intestinal barrier [15]. Furthermore, the combination 
of vitamin C (VC) and vitamin D3 (VD3) is more efficient for 
preserving the intestinal barrier than vitamin D3 by itself. The 
expression of Claudin-2 is inhibited, and mucosal barrier damage 
is mitigated as a result of VC’s ability to promote VD3 activation 
and modify the Notch-1 signalling pathway [16]. 

At the same time, the mRNA level of Claudin-15 is much lower 
among individuals with UC, and the expression of this protein 
has a positive correlation with VDR. The fact that Claudin-15 is 
the targeted gene of VDR has been confirmed by the findings of 
molecular investigations, which have directly identified VDRE 
binding sites in the promoter of Claudin-15. Similarly, intestinal 
epithelial VDR overexpression enhances Claudin-15 synthesis, 
which preserves the intestinal barrier [17]. 

In summary, VDR is crucial in protecting the intestinal barrier 
and facilitating epithelial repair by regulating multiple signalling 
pathways, providing novel strategies and approaches for preventing 
and treating UC.

Regulation of immune cells and inflammatory factors

It has been shown in previous research that vitamin D3 upregulated 
protein 1 (VDUP1) is diminished in the colonic tissues of 
individuals with UC and that the loss of VDUP1 significantly 
worsens the symptoms of colitis induced by dextran sulfate sodium 
(DSS). The disease activity index (DAI) and histological scores of 
VDUP1 knockout mice were determined to be greater than those of 
wild-type (WT) mice after the administration of 2% DSS-induced 
colitis, characterized by goblet cell loss, increased apoptotic cells, 
and significantly reduced MUC2 mRNA expression. Furthermore, 
it was observed that mice lacking VDUP1 exhibited an increase 
in the expression of phosphorylated p65 in colon tissue. This led 
to an increase in the expression of downstream pro-inflammatory 
mediators in NF-κB signalling pathways, including IL-1β, IL-6, 
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and TNF-α. This, in turn, facilitated the migration of macrophages 
to inflammatory sites, significantly exacerbating colitis. Based on 
these data, it seems that VDUP1 may play a significant part in the 
regulation of inflammatory responses and may represent a possible 
target for both the protection and the therapy of UC [18].

Theoretically, UC is caused by Th2 cell immune dysfunction 
[19], but Th1 cells and Th17 cells also play important roles [20]. 
In the lack of vitamin D, naïve CD4+ T cells have a preference 
for differentiating into Th1 and Th17 effector T cells, resulting 
in the release of significant quantities of pro-inflammatory 
cytokines, including IL-17 and IFN-α. Research has shown that 
vitamin D has the ability to decrease the amount of CD4+ T cells 
in colitis models and prevent the differentiation of Th1 and Th17 
cells. Supplementation with vitamin D has been shown to lower 
inflammatory markers, including TNF-α, IL-12, and IFN-γ, in 
individuals with mild to severe UC. This beneficial impact is a 
reflection of vitamin D’s ability to suppress the Th1 immune 
response [21]. 

 Recent research has found that lncRNA OIP5-AS1 exacerbates 
inflammation by promoting Th17 differentiation. Interestingly, 
vitamin D levels in UC patients are negatively correlated with 
lncRNA OIP5-AS1. Vitamin D inhibits OIP5-AS1, leading to 
upregulation of miR-26a-5p, which targets IL-6 to suppress Th17 
differentiation, thereby reducing inflammation. Intervention with 
lncRNA OIP5-AS1 or miR-26a-5p can reverse the benefits of 
vitamin D, indicating that the OIP5-AS1/miR-26a-5p/IL-6 axis 
plays an important role in the anti-inflammatory effects of vitamin 
D [22].

Additionally, the development and progression of UC are closely 
linked to oxidative stress. In UC models, ACSL4 expression is 
significantly elevated, while iron content increases and antioxidant 
systems (e.g., GSH, GPX4) are reduced, indicating that ferroptosis 
may contribute to the pathological process of UC. Research has 
demonstrated that vitamin D may reduce oxidative stress and 
inflammation by inhibiting the activity of ACSL4 and increasing 
the activity of GPX4. Nevertheless, the curative properties of 
vitamin D may be dramatically diminished when ACSL4 is 
overexpressed [23].

Vitamin D suppresses the activation of NOD-like receptor proteins 
(NLRP) inflammasomes by binding to VDR, thus decreasing the 
synthesis and secretion of inflammatory mediators, which helps 
alleviate inflammation. Research has shown that vitamin D 
enhances the ubiquitination of NLRP3 after binding with VDR, 
suppressing NLRP3 inflammasome activation and reducing 
IL-1 maturation, caspase-1 release, and ROS production, thus 
improving UC [24]. Similarly, NLRP6 is regulated by the VD3-
VDR signalling pathway. VDR transcriptionally inhibits NLRP6 
expression, suppressing NLRP6 inflammasome activation and 
thereby delaying UC progression [25].

Moreover, vitamin D stimulates the synthesis of an antimicrobial 
peptide in human colonic epithelial cells, known as the vitamin 
D-regulated human antimicrobial peptide. This peptide has anti-
inflammatory, antibacterial, antifibrotic, and anti-tumor properties 
and can prevent and treat colitis without disrupting the balance of 
gut microbiota [26].

In conclusion, vitamin D alleviates UC pathology through several 
mechanisms, including inhibition of macrophage migration, Th1 
and Th17 differentiation, NLRP inflammasome activation, and 
ferroptosis. It also exerts anti-inflammatory and antibacterial 
effects via antimicrobial peptide secretion, making it a potential 
target for the treatment of UC.

Regulation of Gut Microbiota

Recent studies have shown that an imbalance in the microbiota of 
the gut plays an essential part in the development of ulcerative colitis 
(UC). This imbalance is characterized by a drop in the number of 
helpful bacteria, an increase in the number of pathogenic bacteria, 
a decrease in the variety of microorganisms, and a reduction in 
species richness [27]. These changes in microbiota composition 
lead to alterations in metabolic profiles, particularly impacting 
bile acids (BAs) metabolism. Clinical studies have demonstrated 
that UC patients exhibit BAs metabolic disturbances, such as 
increased levels of primary bile acids BAs (e.g., CA, GCDCA, 
TCA, TCDCA), which correlate positively with pro-inflammatory 
cytokines and pathogenic bacteria such as Enterococcus and 
Klebsiella. In contrast, secondary BAs (e.g., LCA, DCA, GDCA, 
GLCA, TLCA) are significantly reduced and positively correlated 
with beneficial bacteria, such as Butyricicoccus and Clostridium 
IV [28].

Bile acids influence gut immune function through nuclear receptors 
(e.g., VDR) and membrane receptors (e.g., TGR5), which are 
integral in controlling inflammatory responses, cell growth, and 
programmed cell death [29]. In UC patients, the expression of 
TGR5 is elevated, while VDR expression is decreased in colonic 
tissue. This suggests microbiota dysbiosis and BA metabolism 
abnormalities may mediate inflammatory responses through 
TGR5 and VDR signaling [30]. Moreover, a recent study found 
that a newly discovered metabolite derived from the microbiota, 
12-keto lithocholic acid (12-KLCA), by increasing the expression 
of VDR and decreasing the amount of IL-17A that is secreted by 
colonic group 3 innate lymphoid cells (ILC3), has the ability to 
exert powerful anti-inflammatory effects in DSS-induced colitis 
[31]. 

Additionally, when it comes to the antibacterial action of Paneth 
cells, VDR is a very important factor. Defects in antimicrobial 
peptide secretion and a decreased population of beneficial 
bacteria, such as Lactobacillus, elevate the likelihood of colitis 
and Salmonella infection in VDR-deficient Paneth cells. Based on 
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these results, it seems that VDR supports host defense and prevents 
intestinal damage by regulating Paneth cells [32].

Probiotics, particularly Saccharomyces boulardii, have significant 
potential for regulating gut microbiota and managing UC. Studies 
show that Saccharomyces boulardii improves VDR signaling 
and regulates miRNA expression associated with UC (e.g., 
upregulating miRNA-155 and miRNA-223, downregulating 
miRNA-143 and miRNA-375), thereby alleviating inflammation 
and restoring mucosal microbiota balance. This offers new avenues 
for preventing and treating UC [33].

In summary, VDR is crucial for preserving the balance of gut 
microbiota and modulating the metabolome, and its related 
mechanisms provide promising directions for UC therapy.

Gene Expression Regulation

The exact mechanisms underlying UC remain unclear, but genetic 
factors will likely significantly influence its development and 
severity. VDR expression is associated with UC susceptibility. 
It is widely distributed throughout the body, and its function is 
determined through the interaction of vitamin D with its receptor, 
which regulates the expression of approximately 3,000 related 
genes. Several studies have explored the relationship between 
VDR gene polymorphisms (e.g., rs10735810, rs11568820, 
rs731236, rs7975232, rs1544410, often called FokI, Cdx2, TaqI, 
ApaI, Bsm) along with factors like vitamin D levels, UC disease 
activity, and intestinal lesions. These studies have demonstrated 
significant associations between disease activity in UC patients 
and the rs10735810 (FokI) polymorphism, as well as between 
the endoscopic lesion category and the rs11568820 (Cdx2) 
polymorphism [34].

In addition, vitamin D binding protein (DBP) is essential for 
regulating vitamin D levels in the body by binding and transporting 
vitamin D and its metabolites. Genetic variations in the DBP gene 
may alter the features of the protein it encodes, which in turn can 
influence the body’s vitamin D function. Two key loci, rs7041 and 
rs4588, have been identified as important for gene expression; 
however, polymorphisms at these loci do not seem to influence 
the likelihood of UC development in Han Chinese patients. On 
the other hand, UC patients carrying the DBP gene haplotype CG 
tend to produce more malondialdehyde (MDA), which induces 
the secretion of arachidonic acid as well as pro-inflammatory 
molecules like TNF-α, leading to programmed cell death within 
the cells of the intestinal epithelium [35].

Vitamin D treatment has also been demonstrated to greatly 
boost the expression of the CTLA-4 gene in people with mild 
to moderate UC, according to research, and this expression 
is negatively correlated with erythrocyte sedimentation rate 
(ESR) levels. Considering the significant impact of vitamin D 

supplementation on CTLA-4 expression of genes in persons with 
sufficient baseline levels of vitamin D, it is advisable to elevate 
vitamin D levels above commonly recognized standards [36]. A 
further randomized, double-blind, placebo-controlled study found 
that CD40L expression levels in UC patients exhibited a favourable 
correlation with inflammatory markers, including TNF-α, ESR, 
and hs-CRP. Furthermore, a reduction in CD40L gene expression 
was seen in individuals with mild to severe UC who took vitamin 
D supplements, suggesting that vitamin D has the potential to act 
as a new treatment target for UC by inhibiting the CD40L/CD40 
inflammatory pathway [37].

These studies highlight the close relationship between VDR 
and DBP gene polymorphisms, vitamin D function, and the 
pathological processes of UC. Further investigation into how 
genetic variations influence inflammatory pathways is needed, and 
there is a possibility that immunological responses may provide 
fresh perspectives on the accurate diagnosis and management of 
UC.

Vitamin D therapy for UC

UC patients often experience significant loss of vitamin D-binding 
proteins in the digestive tract due to dietary restrictions, impaired 
intestinal absorption, as well as poor solubility of vitamin D, 
which raises the probability of individuals suffering from a lack 
of vitamin D. Vitamin D supplementation can effectively raise 
serum levels and improve disease activity scores [38]. However, 
due to individual differences in absorption capacity, the vitamin D 
requirements of UC patients can vary, and there is no universally 
accepted standard for the ideal level of serum 25(OH)D3. The 
Endocrine Society recommends that blood serum 25(OH) vitamin 
D levels below 50 nmol/L (20 ng/mL) indicate a deficiency. In 
comparison, levels that fall between 50-75 nmol/L (20-30 ng/mL) 
are indicative of insufficiency. Furthermore, levels that exceed 
200 nmol/L might raise the likelihood of hypercalcemia or kidney 
calcification. Based on these guidelines, the target range for 
vitamin D supplementation is generally between 75-125 nmol/L 
[39].

Daily supplementation of 2000 international units of vitamin D 
for a period of twelve weeks resulted in a substantial rise in blood 
25(OH)D levels, an improvement in standard of living, and a 
reduction in illness severity in patients with mild to moderate UC, 
according to the findings of a randomized, double-blind testing 
study. In contrast, 1000 IU daily only improved the quality of life 
[40]. A weekly dosage of 50,000 international units was shown 
to be helpful in raising blood 25(OH)D levels over 40 ng/mL and 
lowering the likelihood of recurrence, as reported in another study 
[41]. Experts generally recommend that patients in remission 
receive ≥2000 IU daily, while those in the active disease phase 
should take 5000-10,000 IU daily to optimize UC management.
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[42] However, the intervention effects are highly heterogeneous 
due to inconsistent baseline serum vitamin D levels among 
patients. Results of a study have shown that using high-dose 
vitamin D supplements for a brief period of time (≥300,000 IU/
day) significantly increases serum levels and effectively improves 
patients’ ESR, CRP, and Ca²⁺ markers [43]. However, the optimal 
dosing regimen has yet to be determined due to variations in the 
route of administration, dosage, and duration of treatment across 
studies. 

Recent research has demonstrated that vitamin D formulations 
in nano-solution form have superior bioavailability compared 
to traditional small-bag formulations. They directly enter the 
gastrointestinal tract, offering stable and long-lasting efficacy, 
and may become a research focus in the future [44]. Additionally, 
efficient lipid transport systems, such as structured triacylglycerol 
(STG), exhibit higher vitamin D utilization than traditional 
triacylglycerol (PM). At the same dose, STG significantly 
improves colonic tissue damage, intestinal barrier protein levels, 
and inflammation markers [45]. 

In summary, vitamin D is crucial in managing the disease in UC 
patients, and its optimal supplementation dose and form should 
be optimized based on individual characteristics. Future in-depth 
research on nano-formulations and lipid transport systems may 
provide more efficient vitamin D intervention strategies for UC 
patients.

The Assessment of vitamin D in UC and its Clinical Significance

Deficiency in vitamin D is a frequent problem in individuals with 
UC, particularly after total proctocolectomy with ileal pouch-anal 
anastomosis (IPAA). It does not show a strong association with age, 
sex, ethnicity, or preoperative drug use [46]. Insufficient vitamin 
D levels are correlated with an elevated risk of bowel resection in 
UC patients, functioning as an effective predictor and screening 
marker for surgical outcomes [47]. Research shows a negative 
correlation between serum 25-(OH)D3 levels and inflammatory 
markers, disease activity scores, and fecal calprotectin (FCP), 
positioning it as an auxiliary biomarker for UC activity [48]. Based 
on blood biomarkers, a predictive model for endoscopic activity 
in UC patients demonstrates that vitamin D is the most accurate 
predictor of severe endoscopic activity, effectively distinguishing 
various degrees of endoscopic involvement [49]. Moreover, pre-
treatment vitamin D elevation is tied to significant advancements 
in endoscopic activity [50]. Insufficient serum vitamin D levels 
serve as a standalone predictor of poor quality of life in UC 
patients. There is a strong connection between them and the 
elevated likelihood of disease relapse and unfavourable clinical 
outcomes [51,52]. Consequently, vitamin D holds a key role in 
both the clinical and endoscopic evaluation of UC, necessitating 
regular assessment and optimization of its levels.

According to the findings of a number of studies, the combination 
of vitamin D with other medications may result in improved 
therapeutic results. In UC patients, there is a positive relationship 
between blood vitamin D3 levels and Treg levels, and the 
combination of vitamin D3 and infliximab (IFX) treatment results in 
a considerable increase in IL-10 production and Treg differentiation 
when compared to the treatment delivered by IFX alone, resulting 
in a cooperative suppression of colitis. Furthermore, VitD3 alone 
or in combination can significantly increase Foxp3 and IL-10 
levels in colon tissue. For patients who cannot tolerate standard 
doses of IFX or the combination of IFX and AZA, this therapy 
offers an alternative option [53]. Vitamin D deficiency before anti-
TNF treatment diminishes induction therapy’s effectiveness [54]. 
Moreover, there is a significant correlation between the trough 
concentrations of IFX and the levels of vitamin D, which suggests 
that vitamin D supplementation is essential for individuals who 
have low levels of vitamin D [55]. In individuals with UC who are 
getting therapy with mesalazine and have mild to moderate disease 
activity, vitamin D supplementation improves the effectiveness 
of the medication, [56] improves Mayo scores and intestinal 
barrier function, reduces inflammatory cytokine production, and 
demonstrates no significant safety concerns [57].

As the prevalence of UC continues to rise, the use of traditional 
Chinese medicine and its active components is becoming more 
widespread. One example of this is the combination of vitamin D 
and curcumin, which, due to its antioxidant and anti-inflammatory 
properties, safeguards the colon from the damaging effects of 
acetic acid [58]. With a single dosage of Gardenia or vitamin D, 
symptoms of UC are greatly alleviated, and colonic damage is 
reduced. This is achieved by reducing levels of IL-6 and TNF-α 
while simultaneously boosting levels of IL-10. However, the 
combined treatment results in minimal symptom improvement, 
likely due to the inhibition of p38 MAPK activation, which limits 
vitamin D receptor signaling [59].

Therefore, developing effective vitamin D combination therapies 
may represent a promising direction for future research.

Summary and Prospect

In summary, vitamin D has demonstrated certain potential and 
positive effects in treating ulcerative colitis; however, several 
aspects still require further investigation. Future research should 
prioritize large-scale, multicenter, and rigorously designed clinical 
studies that can comprehensively assess the effectiveness and 
safety of vitamin D in managing UC. Additionally, when it comes 
to refining treatment regimens, such as identifying the appropriate 
dosage and time of administration, research should have the goal 
of elucidating the exact molecular pathways via which vitamin 
D exerts its therapeutic benefits. Furthermore, exploring vitamin 
D’s synergistic and antagonistic effects when combined with 
other existing treatments is crucial to developing more effective 
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and rational integrated therapeutic strategies. The application of 
innovative technologies, including genetic testing, could further 
aid in identifying mechanisms underlying individual differences 
in response to vitamin D therapy, thus enabling personalized 
medicine. With continuous research advancements, vitamin D 
holds promise for breakthroughs in ulcerative colitis treatment, 
offering hope for patients.

Author Contributions

Writing—original draft preparation, Ziying Hu.; supervision, 
Hongliang Gao.; All authors have read and agreed to the published 
version of the manuscript.

Funding

The Outstanding Youth Science Foundation Project of the Natural 
Science Foundation of Xinjiang Uygur Autonomous Region (Grant 
No. 2022D01E25) and the National Natural Science Foundation of 
China (Grant No. 82460109) provided financial assistance for this 
research project. 

Data Availability Statement

Not applicable.

Acknowledgments

I sincerely thank all scholars and researchers who provided 
theoretical support and literature for this study. Their academic 
contributions and rigorous scientific spirit laid a solid foundation 
for understanding the mechanisms by which vitamin D, as a 
dietary supplement, ameliorates ulcerative colitis. Finally, I hope 
this review is a valuable reference for future studies and advances 
scientific understanding and clinical progress in this field.

Conflicts of Interest

The authors declare no conflicts of interest.

References
1.	 Neurath MF, Leppkes M (2019) Resolution of ulcerative colitis. Semin 

Immunopathol 41(6): 747-756.

2.	 Kuenzig ME, Fung SG, Marderfeld L, Mark JWY, Kaplan GG, et al. 
(2022) Twenty-first Century Trends in the Global Epidemiology of 
Pediatric-Onset Inflammatory Bowel Disease: Systematic Review. 
Gastroenterology 162(4): 1147-1159.

3.	 Yang CT, Yen HH, Su PY, Chen YY, Haung SP (2024) High prevalence 
of vitamin D deficiency in Taiwanese patients with inflammatory bowel 
disease. Sci Rep 14(1): 14091.

4.	 Saadh MJ, Pal RS, Arias-Gonzáles J, Gavilan JCO, Darshan JC, et 
al. (2023) A Mendelian Randomization Analysis Investigates Causal 
Associations between Inflammatory Bowel Diseases and Variable 
Risk Factors. Nutrients 15(5): 1202.

5.	 Hausmann J, Kubesch A, Amiri M, Filmann N, Blumenstein I, et al. 
(2019) Vitamin D Deficiency is Associated with Increased Disease 
Activity in Patients with Inflammatory Bowel Disease. Journal of 
clinical medicine 8(9): 1319.

6.	 Murdaca G, Tonacci A, Negrini S, Greco M, Borro M, et al. (2019) 
Emerging role of vitamin D in autoimmune diseases: An update on 
evidence and therapeutic implications. Autoimmunity reviews 18(9): 
102350.

7.	 Ismailova A, White JH (2022) Vitamin D, infections and immunity. Rev 
Endocr Metab Disord 23(2): 265-277.

8.	 Bakke D, Sun J (2018) Ancient Nuclear Receptor VDR With New 
Functions: Microbiome and Inflammation. Inflamm Bowel Dis 24(6): 
1149-1154.

9.	 Jeon S M, Shin E A (2018) Exploring vitamin D metabolism and 
function in cancer. Exp Mol Med 50(4): 1-14.

10.	 Kellermann L, Hansen SL, Maciag G, Granau AM, Johansen JV, et al. 
(2024) Influence of Vitamin D Receptor Signalling and Vitamin D on 
Colonic Epithelial Cell Fate Decisions in Ulcerative Colitis. J Crohns 
Colitis 18(10): 1672-1689.

11.	 Li C, Chen Y, Zhu H, Zhang X, Han L, et al. (2020) Inhibition of Histone 
Deacetylation by MS-275 Alleviates Colitis by Activating the Vitamin D 
Receptor. J Crohns Colitis 14(8): 1103-1118.

12.	 Li X, Cai L, Xu H, Geng C, Jing Lu, et al. (2016) Somatostatin regulates 
NHE8 protein expression via the ERK1/2 MAPK pathway in DSS-
induced colitis mice. Am J Physiol Gastrointest Liver Physiol 311(5): 
G954-G963.

13.	 Guo Y, Li Y, Tang Z, Geng C, Xie X, et al. (2023) Compromised NHE8 
Expression Is Responsible for Vitamin D-Deficiency Induced Intestinal 
Barrier Dysfunction. Nutrients 15(22): 4834.

14.	 Günzel D, Yu AS (2013) Claudins and the modulation of tight junction 
permeability. Physiol Rev 93(2): 525-569.

15.	 Domazetovic V, Iantomasi T, Bonanomi AG, Stio M (2020) Vitamin D 
regulates claudin-2 and claudin-4 expression in active ulcerative colitis 
by p-Stat-6 and Smad-7 signaling. Int J Colorectal Dis 35(7): 1231-
1242.

16.	 Qiu F, Zhang Z, Yang L, Li R, Ma Y (2021) Combined effect of vitamin 
C and vitamin D3 on intestinal epithelial barrier by regulating Notch 
signaling pathway. Nutr Metab (Lond) 18(1): 49.

17.	 Chatterjee I, Zhang Y, Zhang J, Lu R, Xia Y, et al. (2021) Overexpression 
of Vitamin D Receptor in Intestinal Epithelia Protects Against Colitis 
via Upregulating Tight Junction Protein Claudin 15. J Crohns Colitis 
15(10): 1720-1736.

18.	 Park K H, Lee H, Kim H C, et al. (2023) VDUP1 Deficiency Promotes 
the Severity of DSS-Induced Colitis in Mice by Inducing Macrophage 
Infiltration. Int J Mol Sci 24(17): 13584.

19.	 Li N, Wang X M, Jiang L J, Zhang M, Li N, et al. (2016) Effects of 
endoplasmic reticulum stress on the expression of inflammatory 
cytokines in patients with ulcerative colitis. World J Gastroenterol 
22(7): 2357-2365.

20.	 Geremia A, Biancheri P, Allan P, Corazza GR, Sabatino AD (2014) 
Innate and adaptive immunity in inflammatory bowel disease. 
Autoimmun Rev 13(1): 3-10.

21.	 Sharifi A, Vahedi H, Nedjat S, Rafiei H, Attar MJH (2019) Effect of 
single-dose injection of vitamin D on immune cytokines in ulcerative 
colitis patients: a randomized placebo-controlled trial. APMIS 127(10): 
681-687.

22.	 Zhu C, Fan M, Zhu J, Cao L, Duan X, et al. (2022) Vitamin D Reduces 
the Helper T Cells 17 (Th17) Differentiation in Patients with Ulcerative 
Colitis by Targeting Long Non-coding RNA (lncRNA) OIP5-AS1/miR-
26a-5p/IL-6 Axis. Iran J Immunol 19(2): 150-160.

23.	 Gao S, Sun C, Kong J (2023) Vitamin D Attenuates Ulcerative Colitis 

https://pubmed.ncbi.nlm.nih.gov/31278430/
https://pubmed.ncbi.nlm.nih.gov/31278430/
https://pubmed.ncbi.nlm.nih.gov/34995526/
https://pubmed.ncbi.nlm.nih.gov/34995526/
https://pubmed.ncbi.nlm.nih.gov/34995526/
https://pubmed.ncbi.nlm.nih.gov/34995526/
https://pubmed.ncbi.nlm.nih.gov/38890510/
https://pubmed.ncbi.nlm.nih.gov/38890510/
https://pubmed.ncbi.nlm.nih.gov/38890510/
https://pubmed.ncbi.nlm.nih.gov/36904201/
https://pubmed.ncbi.nlm.nih.gov/36904201/
https://pubmed.ncbi.nlm.nih.gov/36904201/
https://pubmed.ncbi.nlm.nih.gov/36904201/
https://pubmed.ncbi.nlm.nih.gov/31461996/
https://pubmed.ncbi.nlm.nih.gov/31461996/
https://pubmed.ncbi.nlm.nih.gov/31461996/
https://pubmed.ncbi.nlm.nih.gov/31461996/
https://pubmed.ncbi.nlm.nih.gov/31323357/
https://pubmed.ncbi.nlm.nih.gov/31323357/
https://pubmed.ncbi.nlm.nih.gov/31323357/
https://pubmed.ncbi.nlm.nih.gov/31323357/
https://pubmed.ncbi.nlm.nih.gov/34322844/
https://pubmed.ncbi.nlm.nih.gov/34322844/
https://pubmed.ncbi.nlm.nih.gov/29718408/
https://pubmed.ncbi.nlm.nih.gov/29718408/
https://pubmed.ncbi.nlm.nih.gov/29718408/
https://pubmed.ncbi.nlm.nih.gov/29657326/
https://pubmed.ncbi.nlm.nih.gov/29657326/
https://pubmed.ncbi.nlm.nih.gov/38747639/
https://pubmed.ncbi.nlm.nih.gov/38747639/
https://pubmed.ncbi.nlm.nih.gov/38747639/
https://pubmed.ncbi.nlm.nih.gov/38747639/
https://pubmed.ncbi.nlm.nih.gov/32030401/
https://pubmed.ncbi.nlm.nih.gov/32030401/
https://pubmed.ncbi.nlm.nih.gov/32030401/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5130551/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5130551/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5130551/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5130551/
https://pubmed.ncbi.nlm.nih.gov/38004229/
https://pubmed.ncbi.nlm.nih.gov/38004229/
https://pubmed.ncbi.nlm.nih.gov/38004229/
https://pubmed.ncbi.nlm.nih.gov/23589827/
https://pubmed.ncbi.nlm.nih.gov/23589827/
file:///C:/Users/Phane/OneDrive/Desktop/v
file:///C:/Users/Phane/OneDrive/Desktop/v
file:///C:/Users/Phane/OneDrive/Desktop/v
file:///C:/Users/Phane/OneDrive/Desktop/v
https://pubmed.ncbi.nlm.nih.gov/33964955/
https://pubmed.ncbi.nlm.nih.gov/33964955/
https://pubmed.ncbi.nlm.nih.gov/33964955/
https://pubmed.ncbi.nlm.nih.gov/33690841/
https://pubmed.ncbi.nlm.nih.gov/33690841/
https://pubmed.ncbi.nlm.nih.gov/33690841/
https://pubmed.ncbi.nlm.nih.gov/33690841/
https://pubmed.ncbi.nlm.nih.gov/37686390/
https://pubmed.ncbi.nlm.nih.gov/37686390/
https://pubmed.ncbi.nlm.nih.gov/37686390/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4735010/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4735010/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4735010/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4735010/
https://pubmed.ncbi.nlm.nih.gov/23774107/
https://pubmed.ncbi.nlm.nih.gov/23774107/
https://pubmed.ncbi.nlm.nih.gov/23774107/
https://pubmed.ncbi.nlm.nih.gov/31274211/
https://pubmed.ncbi.nlm.nih.gov/31274211/
https://pubmed.ncbi.nlm.nih.gov/31274211/
https://pubmed.ncbi.nlm.nih.gov/31274211/
https://pubmed.ncbi.nlm.nih.gov/35767888/
https://pubmed.ncbi.nlm.nih.gov/35767888/
https://pubmed.ncbi.nlm.nih.gov/35767888/
https://pubmed.ncbi.nlm.nih.gov/35767888/
https://pubmed.ncbi.nlm.nih.gov/38004239/


Citation: Hu Z, Gao H (2025) Opportunities and Challenges of Vitamin D as A Dietary Supplement in Improving Ulcerative Colitis. J Med Biomed 
Discoveries 7:135. DOI: https://doi.org/10.29011/2688-8718.100135

7 Volume 07; Issue 01

J Med Biomed Discoveries, an open access journal
ISSN: 2688-8718

by Inhibiting ACSL4-Mediated Ferroptosis. Nutrients 15(22): 4845.

24.	 Cao R, Ma Y, Li S, Shen D, Yang S, et al. (2020) 1,25(OH)₂D3 alleviates 
DSS-induced ulcerative colitis via inhibiting NLRP3 inflammasome 
activation. J Leukoc Biol 108(1): 283-95.

25.	 Gao H, Zhou H, Zhang Z, Goa J, Li J, et al. (2023) Vitamin D3 alleviates 
inflammation in ulcerative colitis by activating the VDR-NLRP6 
signalling pathway. Front Immunol 14: 1135930.

26.	 Gubatan J, Mehigan G A, Villegas F, Mitsuhashi S, Longhi MS, et 
al. (2020) Cathelicidin Mediates a Protective Role of Vitamin D in 
Ulcerative Colitis and Human Colonic Epithelial Cells. Inflamm Bowel 
Dis 26(6): 885-897.

27.	 Qiu P, Ishimoto T, Fu L, Zhang J, Liu Y, et al. (2022) The Gut Microbiota 
in Inflammatory Bowel Disease. Front Cell Infect Microbiol 12: 733992.

28.	 Franzosa E A, Sirota-Madi A, Avila-Pacheco J, Fornelos N, Haiser 
HJ, et al. (2019) Gut microbiome structure and metabolic activity in 
inflammatory bowel disease. Nat Microbiol 4(2): 293-305.

29.	 Martinot E, Sèdes L, Baptissart M, Laboccaro JM, Caira F, et al. (2017) 
Bile acids and their receptors. Mol Aspects Med 56: 2-9.

30.	 Yang Z H, Liu F, Zhu X R, Suo FY, Jia ZJ, et al. (2021) Altered profiles 
of faecal bile acids correlate with gut microbiota and inflammatory 
responses in patients with ulcerative colitis. World J Gastroenterol 
27(24): 3609-3629.

31.	 Li N, Ma P, Li Y, Shang X, Nan X, et al. (2023) Gut microbiota-derived 
12-ketolithocholic acid suppresses the IL-17A secretion from colonic 
group 3 innate lymphoid cells to prevent the acute exacerbation of 
ulcerative colitis. Gut Microbes 15(2): 2290315.

32.	 Lu R, Zhang Y G, Xia Y, Zhnag J, Kaser A, et al. (2021) Paneth 
Cell Alertness to Pathogens Maintained by Vitamin D Receptors. 
Gastroenterology 160(4): 1269-83.

33.	 Rodríguez-Nogales A, Algieri F, Garrido-Mesa J, Vezza T, Utrilla 
MP, et al. (2018) Intestinal anti-inflammatory effect of the probiotic 
Saccharomyces boulardii in DSS-induced colitis in mice: Impact 
on microRNAs expression and gut microbiota composition. J Nutr 
Biochem 61: 129-39.

34.	 Śledzińska K, Kloska A, Jakóbkiewicz-Banecka J, Landowski 
P, Oppmann A, et al. (2024) The Role of Vitamin D and Vitamin D 
Receptor Gene Polymorphisms in the Course of Inflammatory Bowel 
Disease in Children. Nutrients 16(14): 2261.

35.	 Qiu F, Zhang L, Wang J, Li R, Yang L, et al. (2020) Vitamin D binding 
protein gene polymorphisms in ulcerative colitis among those of 
Han Chinese ancestry: Pathogenetic, diagnostic and management 
implications. Asia Pac J Clin Nutr 29(3): 657-66.

36.	 Sharifi A, Vahedi H, Honarvar M R, Alipoor B, Nikniaz Z, et al. (2019) 
Vitamin D Increases CTLA-4 Gene Expression in Patients with Mild 
to Moderate Ulcerative Colitis. Middle East J Dig Dis 11(4): 199-204.

37.	 Sharifi A, Vahedi H, Honarvar M R, Amriani T, Nikniaz Z, et al. (2020) 
Vitamin D decreases CD40L gene expression in ulcerative colitis 
patients: A randomized, double-blinded, placebo-controlled trial. Turk 
J Gastroenterol 31(2): 99-104.

38.	 Guzman-Prado Y, Samson O, Segal J P, Limdi JK, Hayee BH, et al. 
(2020) Vitamin D Therapy in Adults with Inflammatory Bowel Disease: 
A Systematic Review and Meta-Analysis. Inflamm Bowel Dis 26(12): 
1819-1830.

39.	 Nielsen O H, Hansen T I, Gubatan J M, Jensen KB, Rejnmark L, et al. 
(2019) Managing vitamin D deficiency in inflammatory bowel disease. 
Frontline Gastroenterol 10(4): 394-400.

40.	 Karimi S, Tabataba-Vakili S, Yari Z, Alborzi F, Daryani NE, et al. (2019) 

The effects of two vitamin D regimens on ulcerative colitis activity 
index, quality of life and oxidant/anti-oxidant status. Nutr J 18(1): 16.

41.	 Goulart RA, Barbalho SM (2022) Can Vitamin D induce remission in 
patients with inflammatory bowel disease?. Ann Gastroenterol 35(2): 
140-149.

42.	 Zepeda M, Pérez J, Doepking C (2022) Vitamin D supplementation 
in inflammatory bowel disease: a narrative review. Medwave 22(1): 
e8536.

43.	 Guan Y, Hao Y, Guan Y, Bu H, Hongwu W, et al. (2022) Effects of 
vitamin D supplementation on blood markers in ulcerative colitis 
patients: a systematic review and meta-analysis. Eur J Nutr 61(1): 23-
35.

44.	 Ahamed Z R, Dutta U, Sharma V, Prasad KK, Kalsi D, et al. (2019) 
Oral Nano Vitamin D Supplementation Reduces Disease Activity 
in Ulcerative Colitis: A Double-Blind Randomized Parallel Group 
Placebo-controlled Trial. J Clin Gastroenterol 53(10): e409-e15.

45.	 Guo Y, Zhang T, Xu Y, Karrar M, Cao M, et al. (2023) Effects of Medium- 
and Long-Chain Structured Triacylglycerol on the Therapeutic Efficacy 
of Vitamin D on Ulcerative Colitis: A Consideration for Efficient Lipid 
Delivery Systems. J Agric Food Chem 71(9): 4101-4112.

46.	 Rizvi A, Trivedi P, Bar-Mashiah A, Plietz M, Khaitov S, et al. (2022) 
Vitamin D Deficiency is Common in Patients with Ulcerative Colitis 
After Total Proctocolectomy with Ileal Pouch Anal Anastomosis. 
Inflamm Bowel Dis 28(12): 1924-1926.

47.	 Dan L, Wang S, Chen X, Sun Y, Fu T, et al. (2024) Circulating 
25-hydroxyvitamin D concentration can predict bowel resection risk 
among individuals with inflammatory bowel disease in a longitudinal 
cohort with 13 years of follow-up. Int J Surg 110(7): 4275-4285.

48.	 Yeaman F, Nguyen A, Abasszade J, Gupta S, Bell S, et al. (2023) 
Assessing vitamin D as a biomarker in inflammatory bowel disease. 
JGH Open 7(12): 953-958.

49.	 Li X, Tang Z, Liu Y, Zhu X, Lei F (2023) Risk prediction model based on 
blood biomarkers for predicting moderate to severe endoscopic activity 
in patients with ulcerative colitis. Frontiers in medicine 10: 1101237.

50.	 Abraham B P, Fan C, Thurston T, Moskow J, Malaty HM, et al. (2023) 
The Role of Vitamin D in Patients with Inflammatory Bowel Disease 
Treated with Vedolizumab. Nutrients 15(22): 4847.

51.	 Sachan A, Thungapathra M, Kaur H, Prasad KK, Jassal RS, et al. 
(2024) Comprehensive assessment of nutritional and functional status 
of patients with ulcerative colitis and their impact on quality of life. 
Indian J Gastroenterol 43(1): 254-263.

52.	 Wu Z, Liu D, Deng F (2022) The Role of Vitamin D in Immune System 
and Inflammatory Bowel Disease. J Inflamm Res 15: 3167-85.

53.	 Hu Y, Wang Y, Chen Y, Li CY, Long Y, et al. (2024) Co-administration 
of 1,25-dihydroxyvitamin D3 and infliximab improves colitis in mice 
by modulating Treg differentiation. Iranian journal of basic medical 
sciences 27(9): 1172-1179.

54.	 Hizarcioglu-Gulsen H, Kaplan J L, Moran C J, Israel EJ, et al. (2021) 
The Impact of Vitamin D on Response to Anti-tumor Necrosis Factor-α 
Therapy in Children with Inflammatory Bowel Disease. J Pediatr 
Gastroenterol Nutr 72(5): e125-e31.

55.	 Mechie N C, Mavropoulou E, Ellenrieder V, Kunsch S, et al. (2020) 
Distinct Association of Serum Vitamin D Concentration with Disease 
Activity and Trough Levels of Infliximab and Adalimumab during 
Inflammatory Bowel Disease Treatment. Digestion 101(6): 761-70.

56.	 Ma G L, Cao S G, Xia S L, et al. (2022) A preliminary study on the 
improved efficacy of mesalazine combined with vitamin D3 in ulcerative 
colitis. Zhonghua Nei Ke Za Zhi 61(7): 785-792.

https://pubmed.ncbi.nlm.nih.gov/38004239/
https://pubmed.ncbi.nlm.nih.gov/32237257/
https://pubmed.ncbi.nlm.nih.gov/32237257/
https://pubmed.ncbi.nlm.nih.gov/32237257/
https://pubmed.ncbi.nlm.nih.gov/36845152/
https://pubmed.ncbi.nlm.nih.gov/36845152/
https://pubmed.ncbi.nlm.nih.gov/36845152/
https://pubmed.ncbi.nlm.nih.gov/31955203/
https://pubmed.ncbi.nlm.nih.gov/31955203/
https://pubmed.ncbi.nlm.nih.gov/31955203/
https://pubmed.ncbi.nlm.nih.gov/31955203/
https://pubmed.ncbi.nlm.nih.gov/35273921/
https://pubmed.ncbi.nlm.nih.gov/35273921/
https://pubmed.ncbi.nlm.nih.gov/30531976/
https://pubmed.ncbi.nlm.nih.gov/30531976/
https://pubmed.ncbi.nlm.nih.gov/30531976/
https://pubmed.ncbi.nlm.nih.gov/28153453/
https://pubmed.ncbi.nlm.nih.gov/28153453/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240054/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240054/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240054/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240054/
https://pubmed.ncbi.nlm.nih.gov/38062857/
https://pubmed.ncbi.nlm.nih.gov/38062857/
https://pubmed.ncbi.nlm.nih.gov/38062857/
https://pubmed.ncbi.nlm.nih.gov/38062857/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8808465/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8808465/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8808465/
https://pubmed.ncbi.nlm.nih.gov/30236870/
https://pubmed.ncbi.nlm.nih.gov/30236870/
https://pubmed.ncbi.nlm.nih.gov/30236870/
https://pubmed.ncbi.nlm.nih.gov/30236870/
https://pubmed.ncbi.nlm.nih.gov/30236870/
https://pubmed.ncbi.nlm.nih.gov/39064704/
https://pubmed.ncbi.nlm.nih.gov/39064704/
https://pubmed.ncbi.nlm.nih.gov/39064704/
https://pubmed.ncbi.nlm.nih.gov/39064704/
https://pubmed.ncbi.nlm.nih.gov/32990627/
https://pubmed.ncbi.nlm.nih.gov/32990627/
https://pubmed.ncbi.nlm.nih.gov/32990627/
https://pubmed.ncbi.nlm.nih.gov/32990627/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6895856/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6895856/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6895856/
https://pubmed.ncbi.nlm.nih.gov/32141817/
https://pubmed.ncbi.nlm.nih.gov/32141817/
https://pubmed.ncbi.nlm.nih.gov/32141817/
https://pubmed.ncbi.nlm.nih.gov/32141817/
https://pubmed.ncbi.nlm.nih.gov/32385487/
https://pubmed.ncbi.nlm.nih.gov/32385487/
https://pubmed.ncbi.nlm.nih.gov/32385487/
https://pubmed.ncbi.nlm.nih.gov/32385487/
https://pubmed.ncbi.nlm.nih.gov/31656565/
https://pubmed.ncbi.nlm.nih.gov/31656565/
https://pubmed.ncbi.nlm.nih.gov/31656565/
https://pubmed.ncbi.nlm.nih.gov/30871542/
https://pubmed.ncbi.nlm.nih.gov/30871542/
https://pubmed.ncbi.nlm.nih.gov/30871542/
https://pubmed.ncbi.nlm.nih.gov/35479590/
https://pubmed.ncbi.nlm.nih.gov/35479590/
https://pubmed.ncbi.nlm.nih.gov/35479590/
https://pubmed.ncbi.nlm.nih.gov/35100245/
https://pubmed.ncbi.nlm.nih.gov/35100245/
https://pubmed.ncbi.nlm.nih.gov/35100245/
https://pubmed.ncbi.nlm.nih.gov/34075433/
https://pubmed.ncbi.nlm.nih.gov/34075433/
https://pubmed.ncbi.nlm.nih.gov/34075433/
https://pubmed.ncbi.nlm.nih.gov/34075433/
https://pubmed.ncbi.nlm.nih.gov/31356558/
https://pubmed.ncbi.nlm.nih.gov/31356558/
https://pubmed.ncbi.nlm.nih.gov/31356558/
https://pubmed.ncbi.nlm.nih.gov/31356558/
https://pubmed.ncbi.nlm.nih.gov/36847830/
https://pubmed.ncbi.nlm.nih.gov/36847830/
https://pubmed.ncbi.nlm.nih.gov/36847830/
https://pubmed.ncbi.nlm.nih.gov/36847830/
https://pubmed.ncbi.nlm.nih.gov/35552413/
https://pubmed.ncbi.nlm.nih.gov/35552413/
https://pubmed.ncbi.nlm.nih.gov/35552413/
https://pubmed.ncbi.nlm.nih.gov/35552413/
https://pubmed.ncbi.nlm.nih.gov/38526503/
https://pubmed.ncbi.nlm.nih.gov/38526503/
https://pubmed.ncbi.nlm.nih.gov/38526503/
https://pubmed.ncbi.nlm.nih.gov/38526503/
https://pubmed.ncbi.nlm.nih.gov/38162852/
https://pubmed.ncbi.nlm.nih.gov/38162852/
https://pubmed.ncbi.nlm.nih.gov/38162852/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9989155/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9989155/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9989155/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10674273/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10674273/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10674273/
https://pubmed.ncbi.nlm.nih.gov/38396280/
https://pubmed.ncbi.nlm.nih.gov/38396280/
https://pubmed.ncbi.nlm.nih.gov/38396280/
https://pubmed.ncbi.nlm.nih.gov/38396280/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9160606/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9160606/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11266739/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11266739/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11266739/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11266739/
https://pubmed.ncbi.nlm.nih.gov/33847289/
https://pubmed.ncbi.nlm.nih.gov/33847289/
https://pubmed.ncbi.nlm.nih.gov/33847289/
https://pubmed.ncbi.nlm.nih.gov/33847289/
https://pubmed.ncbi.nlm.nih.gov/31536991/
https://pubmed.ncbi.nlm.nih.gov/31536991/
https://pubmed.ncbi.nlm.nih.gov/31536991/
https://pubmed.ncbi.nlm.nih.gov/31536991/
https://pubmed.ncbi.nlm.nih.gov/35764562/
https://pubmed.ncbi.nlm.nih.gov/35764562/
https://pubmed.ncbi.nlm.nih.gov/35764562/


Citation: Hu Z, Gao H (2025) Opportunities and Challenges of Vitamin D as A Dietary Supplement in Improving Ulcerative Colitis. J Med Biomed 
Discoveries 7:135. DOI: https://doi.org/10.29011/2688-8718.100135

8 Volume 07; Issue 01

J Med Biomed Discoveries, an open access journal
ISSN: 2688-8718

57.	 Guo X, Liu C, Huang Y (2022) Efficacy and Safety of Vitamin D 
Adjuvant Therapy for Ulcerative Colitis: A Meta-Analysis. Comput 
Math Methods Med 2022: 6836942.

58.	 Erarslan AS, Ozmerdivenli R, Sirinyıldız F, Cevik O, Gumus E, et al. 
(2023) Therapeutic and prophylactic role of vitamin D and curcumin 
in acetic acid-induced acute ulcerative colitis model. Toxicol Mech 
Methods 33(6): 480-489.

59.	 Lu Y, Chen J, He X, Xu S, Chen YR, et al. (2021) Combined 
Administration of Vitamin D3 and Geniposide Is Less Effective than 
Single Use of Vitamin D3 or Geniposide in the Treatment of Ulcerative 
Colitis. Front Pharmacol 12: 714065.

https://pubmed.ncbi.nlm.nih.gov/35912148/
https://pubmed.ncbi.nlm.nih.gov/35912148/
https://pubmed.ncbi.nlm.nih.gov/35912148/
https://pubmed.ncbi.nlm.nih.gov/36872571/
https://pubmed.ncbi.nlm.nih.gov/36872571/
https://pubmed.ncbi.nlm.nih.gov/36872571/
https://pubmed.ncbi.nlm.nih.gov/36872571/
https://pubmed.ncbi.nlm.nih.gov/34650431/
https://pubmed.ncbi.nlm.nih.gov/34650431/
https://pubmed.ncbi.nlm.nih.gov/34650431/
https://pubmed.ncbi.nlm.nih.gov/34650431/

