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Abstract

Vitamin D is a fat-soluble  secosteroid  that is necessary for a variety of procedures in the human body. And it has an important role  in the development and progression of various cancers. Because it takes part in cell cycle regulation, cellular proliferation, apoptosis, angiogenesis and molecular cell signaling and the tumorigenic activity.
One of the most common malignancy in the world that has poor prognose is Gastric adenocarcinoma. In this study we aim to learn about the effect of vitamin D and vitamin D receptor (VDR) on cancer cells to prevent Gastric adenocarcinoma as an important malignancy.
Also we evaluated the level of vitamin D in serum and it’s effect on Gastric cancer prevention . 
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introduction
[bookmark: ft5]Vitamin D is a fat-soluble secosteroid that is necessary for a variety of physiological and pathological procedures in the human body. it has classic effect on calcium homeostasis as shows multiple biological actions in different tissues, including the breast, colon, and pancreas. (Mahendra, Karishma et al. 2018) (Chen, Dawsey et al. 2007) Vitamin D has significant role in the organs of the body and their activity such as immune system, cardiovascular system and control of cell cycle and involved in a diversity of biological processes such as cell proliferation, bone metabolism and cell differentiation . The genomic effects of vitamin D as the regulation of cell apoptosis, differentiation , proliferation, DNA repair, oxidative stress and cellular metabolism, was driven through transcription factors. On the other hand, direct effects which were also known as non-genomic effects as altering the transmembranal transmission of calcium and chlorine were shown by interacting with membrane-bound VDR and activating intracellular secondary messengers . It is clear that Vitamin D is related to the control of calcium and bone metabolism but recent studies declare the role of Vitamin D in the development and progression of various cancers. Because it takes part in cell cycle regulation, cellular proliferation, apoptosis, angiogenesis and molecular cell signaling and the tumorigenic activity. (Trowbridge, Mittal et al. 2013)
Gastric carcinoma (GC) is the fourth most common malignancy worldwide and remains the second cause of death of all malignancies worldwide and suspected poor prognosis, as being diagnosed at an advanced stage.  its more prevalence in developing countries. environmental factors and accumulation of specific genetic alterations leading to occur gastric cancer. Despite declining trends worldwide, the best way to decrease gastric cancer is prevention an avoid to exposure to risk factors. The primary prevention includes healthy diet, anti-H. pylori therapies, chemoprevention, and screening for early detection. One of the important factors in gastric carcinogenesis is dietary habit, especially in case of intestinal adenocarcinoma. Healthy dietary habits include, high intake of fresh fruits and vegetables, Mediterranean diet, a low-sodium diet, salt-preserved food, red and high cured meat, sensible alcohol drinking, and maintaining a proper weight might be associated with a decreased risk of GC.(Sitarz, Skierucha et al. 2018)
As the Gastric cancer arises from any part of the stomach the most frequently classification systems used to define gastric cancer is the Lauren classification despite several methods. The Lauren classification defines two main histologic subtypes: Intestinal type and diffuse type. The morphologic differences between the two subtypes are related to intercellular adhesion molecules, which are preserved in intestinal type disease and defective in diffuse gastric carcinoma. Both subsets can have targetable protein expressions such has human epidermal growth factor receptor 2 (HER2) expression. Further  In gastric cancer, HER2 overexpression,  Epidermal growth factor receptor (EGFR) overexpression, Expression of the both vascular endothelial growth factor A (VEGFA) and its receptor are participate and use as target in biologic therapeutic (Carcas 2014).The most common malignancy of the stomach is adenocarcinoma arising from gastric epithelium which is often asymptomatic, but some nonspecific symptoms that reported are indigestion, abdominal discomfort, and appetite loss. In later phase there is bleeding which leads to anemia. (Vyas, Companioni et al. 2016)
Vitamin D
Vitamin D is a hormone. Its active form is commonly known as 1α,25-dihydroxyvitamin D (1α,25(OH)2D). Vitamin D is a fat-soluble vitamin existing mainly in two forms, ergocalciferol (Vitamin D2, 1α,25(OH)2D2), which is of plant origin, and cholecalciferol, (Vitamin D3, 1α,25(OH)2D3), which is of animal origin.The main source of the production of vitamin D in the body is from the conversion of 7-dehdrocholestrol by UV light under the skin. Vitamin D activates in body by undergoing two hydroxylation reactions and produce Calsitriol and Calsidiol which the half-life of these hydroxylation respectively are 15 hours and 15 days. The active form of vitamin D is calcitriol( 1.25-dihydroxyvitamin D (1, 25(OH) 2d)) which   circulates at lower serum concentrations and higher affinity to vitamin D reseptor (VDR) than 25(OH) D due to its active form.(Nair and Maseeh 2012). vitamin D3 is transported in the circulation by the Vitamin D Binding Protein (DBP) . Once delivered to the liver, vitamin D is hydroxylated on its side chain to form 25 hydroxyvitamin D (25OH D). This is a stable metabolite whose serum levels are used to assess vitamin D status. The kidney is the primary site where the active form of vitamin D, 1,25(OH)2 D, is produced. The circulating levels of 1,25(OH)2 D result from 1 alpha hydroxylase (CYP27B1) mediated conversion of 25OH D in the proximal tubule of the kidney . Renal CYP27B1 gene expression is activated by PTH and suppressed by 1,25(OH)2 D and the serum levels of these hormones are inversely related to dietary calcium intake . Once produced in the proximal tubule, 1,25(OH)2 D is released into the serum and acts as an endocrine hormone on the intestine, bone, and kidney to control calcium metabolism.(Hewison, Zehnder et al. 2000)
Vitamin D and growth inhibitory effect
in cancer  one of the actions of vitamin d is growth inhibitory effect effects on proliferating epithelial cells. the target cells for the anti-cancer action of vitamin D are tumor cells and the normal cell types within tissues that transform into tumor cells .Colston et al.  showed a dose-dependent decrease in growth rate of melanoma cells treated with 1,25(OH)2 D .The growth inhibitory property of 1,25(OH)2 D has since been reported in tumor-derived cells from other tissues including the colon, breast and prostate .The VDR is main element for 1,25(OH)2 D growth inhibition effect. Also Many study investigate the direct effects of 1,25(OH)2 D on the expression of genes that control cell growth. An example of this is 1,25(OH)2 D-mediated transcriptional regulation of the gene encoding the cyclin-dependent kinase inhibitor p21 so that cyclin-dependent kinase inhibitors like p21 or p27 increase, and that cell cycle regulatory proteins like cyclins decrease, coincident with 1,25(OH)2 D-induced growth arrest .(Kovalenko, Zhang et al. 2011)
Another indirect influence of 1,25(OH)2 D on the growth rate of cells by interfering with the action of growth factors that stimulate proliferation or promote cell differentiation. In MCF-7 breast cancer cells, vitamin D analogs inhibit the action of insulin-like growth factor 1 (IGF1) and this effect was associated with increased release of IGF binding protein 3 (IGFBP3) into the medium so that IGFBP3 is known to limit the pro-proliferative, anti-apoptotic actions of IGF1 and IGF2 by binding to them and limiting their ability to interact with cell surface receptors.
Another action of vitamin D in cell growth arrest Is  disruption of β-catenin function, the terminal mediator of Wnt signaling. In the cytoplasm, β-catenin is found in association with the tumour suppressor adenomatous polyposis coli (APC) in complex form. Activation of Wnt signaling leads to the accumulation of β-catenin and its release from APC. This free β-catenin translocates to the nucleus, binds with the transcription factor TCF4 on DNA, and activates transcription of genes whose protein products control proliferation (e.g. c-myc and cyclin D1) . Mutations in the APC gene that disrupt APC-β-catenin interactions are common in colon cancer. 1,25(OH)2 D can block β-catenin-mediated gene transcription in cultured SW480-ADH , Caco-2, and HT-29 colon cancer cells  by inducing binding of VDR to β-catenin, an event that subsequently reduces the formation of the TCF4/β-catenin transcriptional complex.(Fleet, DeSmet et al. 2012)
SERUM VITAMIN D  and gastric cancer
Gastric adenocarcinoma is an aggressive malignancy with a poor prognosis and limited therapeutic options, especially at later stages. On of the strategies that prevent in at-risk patients include, avoiding or treating known carcinogenic risk factors. One of these known risk factor which is modifiable is vitamin D, Is an antioxidant and anti-cancer agent in vitro. Vitamin D acts trough arrests carcinogenesis via upstream regulation of gene transcription by the vitamin D receptor (VDR).(Li, Li et al. 2017)Although serum 1,25(OH)2 D levels do not associate with cancer risk in human studies, this is the metabolite responsible for the anticancer actions of vitamin D at the cellular level. Low serum 25-hydroxyvitamin D levels have been associated with increased risk of breast ,colon, and bladder cancer, among others. The association of vitamin D status with cancer of the prostate , and skin ,is less clear. Increasing 25-hydroxyvitamin D levels may be associated with an increased risk of prostate cancer , and are associated with increased risk of melanoma and non-melanoma skin cancer . However, with respect to melanoma this may be confounded by the carcinogenic affects of ultraviolet radiation on the skin. In fact, in those with a diagnosis of malignant melanoma higher 25-hydroxyvitamin D levels have been associated with less advanced tumor stage and decreased tumor depth .(Trowbridge, Mittal et al. 2013)
1α,25(OH)2D3  like its metabolites play a important role in regulating genes responsible for preserving the integrity of the epithelial barrier including the GI tract, in addition to immunoregulatory and inflammatory responses . One of the best studied non-traditional functions of 1α,25(OH)2D3 is the cellular mechanisms involved in tumor control and repression of proliferating epithelial cells of the skin , breast, colon , and prostate.Investigate showed that 1α,25(OH)2D3 and the VDR interaction, induce anti-tumor mechanisms  through cascade of gene regulation and cell signaling reactions. Vitamin D and its analogues play an key role in reducing the risk of gastric adenocarcinomas and also prevention of vitamin D deficiency is an economic and promising way to reduce risk of GC . (Sirajudeen, Shah et al. 2019) as 2015, Wen et al., studied on three type patient so that  normal, premalignant, and malignant gastric tissues by immunohistochemical techniques to investigate the expression of local VDR in these condition and that relationship was analyzed.They reported that the VDR was dynamically expressed in various types of gastric tissues. As the results showed On treatment with 1α,25(OH)2D3, a decrease in the VDR expression was observed from pre-malignant to gastric cancer tissues, and the VDR expression was the minimum in poorly differentiated tissues. This shows that the VDR have potential to use as prognostic factor for GC. (Wen, Da et al. 2015)
One of the acting pathways of vitamin D in anti carcinogenic  potential is when fat-soluble 1,25-dihydroxyvitamin D traverses cell membranes, it binds to cytoplasmic VDR and make vitamin D-VDR complex, then binding to the retinoid X receptor (RXR) and transfer into the nucleus to bind chromatin and activate transcription through histone acetyl transferase and ATP-dependent chromatin remodeling. Previous interactions ,at gene promoters site provides transcription factor access to vitamin D response elements (VDREs). Results of this pathway Action is  induction of apoptosis. In further, subjects with premalignant and malignant histopathological changes were indicate decreased VDR expression . Furthermore, CD24 mediates gastric adenocarcinoma cell survival by activating STAT3 signaling and regulating extracellular matrix protein and VDR expression .as the result reduction of VDR expression may facilitate evasion of apoptosis and affect the cell cycle to promote carcinogenesis.(Singh, Gandhi et al. 2018)Furthermore vitamin acts through the hedgehog signaling pathway and decreasing cell viability by the inhibition of the expression of numerous hedgehog signaling target genes including patched1 and Gli1 in gastric cancer cells.(Hargrove, Francis et al. 2014) 
Another effects of1,25(OH)2 D in gastric cancer is induce apoptosis in undifferentiated gastric malignant cells, specifically HCG-27.(Ren, Qiu et al. 2012) Pan et al. studied showed, 1,25(OH)2 D   promoted apoptosis in the undifferentiated gastric cancer cell line HGC-27 through a mechanism that depends upon VDR-mediated PTEN up regulation. PTEN is a tumor suppressor gene that negatively regulates the anti-apoptotic Akt signaling pathway.  (Pan, Matloob et al. 2010)

In conclusion, Vitamin D level is such a significant independent prognostic factor in gastric cancer, it has effect on several mechanisms such as inhibiting cell differentiation, proliferation, angiogenesis, metastasis and invasion, inducing cell cycle arrest, and apoptosis, thus supporting the anticancer role of Vitamin D. The lack of Vitamin D may be associated with poor prognosis in gastrointestinal cancers.
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