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Colorectal cancer (CRC) presents an enormous burden on cancer-
related deaths and ranks third in cancer-associated mortality in 
both men and women worldwide.1 CRC develops when stem cells 
at the base of the colon’s crypts experience genetic and epigenetic 
alterations. Normal stem cells become cancerous because of these 
changes, which disrupts the delicate balance between oncogenes 
and tumor suppressor genes.1 Surgery, chemotherapy, radiation, 
immunotherapy, and targeted therapy are the routine therapies 
for CRC. Nonetheless, depending on the CRC subtype, the prognosis 
following chemotherapy varies considerably.2 More than 20% of 
incidences of CRC linked to long-term inflammation are often 
observed in patients with inflammatory bowel disease (IBD). This type 
of CRC, called colitis-associated colorectal cancer (CAC), is common in 
patients with IBD.3

A remarkable relationship exists between vitamin D receptor (VDR) 
and the pathogenicity of CRC and colitis. In the advanced stages of 
cancer, its activity becomes impaired. Patients with IBD and CRC often 
exhibit vitamin D or VDR deficiency, and premature suppression 
of VDR is common in patients with colitis. CAC attributed to VDR 
deficiency results in more aggressive as well as increased tumors.3

VDR is an intracellular ligand-dependent transcriptional factor 
expressed in over 30 cell types, which indicates its versatility.4 This 
receptor functions by binding to vitamin D, an essential cholesterol-
derived secosteroid that can come from dietary sources or be 
synthesized in the skin upon activation by sunlight.5 VDR’s activity is 
crucial in regulating interactions between immune and cancer cells, 
particularly by limiting the production of harmful, proinflammatory 
cytokines.6 This regulation is important in the development of 
diseases such as CRC, where inflammation plays a key role. Low 
levels of plasma vitamin D are associated with CRC, whereas elevated 
levels decrease the risk of developing it. In CRC, abnormal adipose 
tissue secretes cytokines that fuel inflammation. Interestingly, 
adipose tissue itself acts as a storage site for vitamin D, and calcitriol, 
its activated form, can alter adipocyte physiology and suppress 
the release of inflammation-inducing cytokines. Therefore, when 

vitamin D levels are low, a prolonged inflammatory environment is 
created, potentially paving the way for the development of CRC.5 This 
link emphasizes the importance of further examining VDR agonists, 
given their role in managing inflammation-related malignancies. 
A recent study reported that vitexin, a plant derivative, can protect 
VDR during inflammation and tumor growth. The use of vitexin is 
a potential therapeutic strategy to prevent the transformation of 
chronic intestinal inflammation into CRC by influencing macrophage 
behavior in the tumor microenvironment,3 drawing attention toward 
its role in CRC via the VDR pathway.

Vitexin is a glycosylated flavone that exerts antiviral, antibacterial, 
analgesic, antiinflammatory, and antitumor effects and is present in 
multiple medicinal herbs. Vitexin has been established to suppress 
tumor growth in various malignancies, including endometrial, breast, 
ovarian, gastric, non-small cell lung, liver, and colon cancer and 
nasopharyngeal carcinoma by enhancing apoptosis and inhibiting 
tumor cell proliferation.2,3 Studies have shown that vitexin can 
avert the development of CAC by reducing NFKB1 activity and COX-
2 expression by adjusting macrophage polarization.2 By targeting 
multiple signaling pathways, including PI3K-Akt, interleukin 17, 
tumor necrosis factor, and nuclear factor kappa B, via key proteins 
such as NFKB1, COX-2, MAPK1, MAPK3, and TP53, vitexin suppresses 
the cell cycle and promotes apoptosis in human colon cancer (HCT-
116) cells.2,7

Research has confirmed vitexin’s novel function as a VDR agonist, 
targeting VDR to induce its activity. This substance binds to 
amino acid motifs in the VDR-LBD region to promote the nuclear 
translocation of VDR, advancing its transcriptional activity onto genes 
such as CYP24A1. Immunofluorescence experiments using biotin-
labeled vitexin probes have confirmed the colocalization of vitexin 
and VDR in THP-1 cells, which signifies their direct interaction. In 
addition, surface plasmon resonance (SPR) revealed binding affinity 
(KD=34.67 µM), and molecular docking identified that critical 
residues in VDR-LBD, particularly THR287, were imperative for this 
interaction.3 Furthermore, vitexin has been shown to stabilize VDR 
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by tightening its structural domain, which is crucial for maintaining 
its functional integrity during cellular signaling processes. Vitexin 
uses the VDR-PBLD pathway to regulate macrophage polarization by 
blocking their differentiation to the M2 phenotype (associated with 
tumor promotion). In contrast, vitexin stimulates the M1 phenotype 
proliferation, enhancing its antitumor properties and inhibiting 
the transition of chronic intestinal inflammation to CRC. Moreover, 
vitexin reduces tumor enlargement via the VDR pathway, improving 
the tissue form (Figure 1).3

Vitexin’s anticancer role in CAC has been researched previously, 
and its function as a VDR agonist provides novel insights and has 
been experimentally validated by preclinical findings. Cellular 
thermal shift assay and drug affinity responsive target stability 
have confirmed the direct binding of vitexin to the VDR-LBD 
domain by demonstrating receptor stabilization upon interaction 
in mouse models. Furthermore, SPR has been used to quantify this 
interaction, and isothermal titration calorimetry has broadened our 
understanding of the thermodynamic properties of the binding,3 
forming the basis for further investigations.

Vitexin’s potential as a VDR agonist provides a robust platform for 
its use in treating several other diseases involving the VDR pathway, 
specifically autoimmune diseases such as Bechet’s disease, type 
1 diabetes mellitus, and rheumatoid arthritis. This conclusion 
is drawn because VDR is present in virtually all immune cells. As 
mentioned above, vitamin D is responsible for the transcriptional 
repression of proinflammatory cytokines, with a role in the innate 
and adaptive immune response.8 In addition, among the bone-
related pathologies, age-dependent osteoporosis presented VDR as 
a vital player in its prevention and treatment, acting protectively.9

The effectiveness of other VDR agonists can be compared with that 
of vitexin. For instance, 1,25(OH)

2
D

3
 is a natural VDR agonist with 

antiproliferative effects on cancer cells. However, its therapeutic 
use is limited by the risk of hypercalcemia, which can lead to 
tissue calcification. Synthetic analogs, such as calcipotriol (used for 
psoriasis), and anticancer agents, such as PRI-1907, PRI-1917, PRI-
5201, and PRI-5202, have been developed to mitigate these side 
effects. Despite their efficacy, most of these analogs are susceptible 
to transformation by CYP24A1. The binding of these analogs to the 
LBD domain of VDR has also not yet been explored, and docking 
experiments are necessary to confirm their interaction with VDR.10,11 
On the contrary, vitexin stands out owing to its natural origin, 
metabolic stability, and direct, experimentally validated interaction 
with the VDR-LBD domain.3

Nevertheless, challenges exist in its applicability. Vitexin is 
administered orally in the form of capsules, pills, tablets, or 
powdered form in doses that depend on the condition being 
treated, the formulation being used, patient factors, and the plant 
from which it is derived.12 For example, in CRC models, vitexin has 
been used in a time- and dose-dependent manner in combination 
with aspirin.2 Despite being taken orally, the absorption is poor 
because of its limited solubility. Vitexin is primarily absorbed in 
the small intestine, where it rapidly disperses into tissues such as 
the liver. There, it undergoes glycosylation, becoming more water 
soluble and excretable in the urine.12 To overcome the insolubility 
and low bioavailability of vitexin, β-cyclodextrin-vitexin (β-CD-
vitexin) microspheres have been developed, providing a promising 
avenue to enhance its pharmacokinetics.13

Adverse effects of vitexin include gastrointestinal disturbances such 
as nausea, vomiting, and abdominal cramps. Furthermore, it alters 

FIG. 1. Interaction of vitexin with the VDR pathway.
VDR, vitamin D receptor.
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the level of estrogen in the bloodstream and might cause allergic 
reactions ranging from mild itching to severe anaphylaxis. Vitexin 
alters the levels of many drugs by interacting with liver enzymes, 
making some of them less effective while simultaneously increasing 
the toxic effects of others. Moreover, vitexin should be avoided in 
pregnant and breastfeeding women as limited data are available 
on teratogenicity or safety during pregnancy.14 Therefore, despite its 
benefits, these pharmacokinetic and safety concerns highlight the 
need for careful dosing and monitoring in therapeutic applications.

Succinctly, this article has discussed the interaction of plant-derived 
vitexin with VDR, an intriguing discovery that underscores its role 
in preventing chronic IBD and its progression to CRC. Vitexin’s 
mechanisms of action and therapeutic applications in CRC must 
be comprehended to develop effective therapeutic approaches 
that enhance the patient’s quality of life and survival rates. Beyond 
CRC, it has potential in other VDR-regulated diseases. Therefore, 
further research on vitexin’s potential as a VDR agonist is crucial 
to optimizing its therapeutic application, which could be beneficial 
in multiple pathologies by targeting inflammation and cancer cell 
proliferation pathways.
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