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Summary: 

Introduction and objective: Free radicals (ROS), affect the course of each step of the 

process of carcinogenesis. Antioxidants that interact with ROS inactivates them, 

resulting in a positive effect both in preventing and inhibiting the progression of 

cancer. Vitamins such as A, C, E and D have anticancer properties. The article gives 

an overview of the problems of comp contribution of each vitamin in the 

chemoprevention of cancer. Its purpose is to present some antioxidants for its potential 

anti-tumor and to provide modifications to their effect on the carcinogenesis process. 

Description of knowledge: Vitamin A inhibits inter alia, lipid peroxidation and 

influences the growth and differentiation of epithelial cells to prevent neoplastic 

transformation. Vitamin E inhibits inter alia, angiogenesis, growth and proliferation of 
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diseased cells. It also has the ability to stop the cell cycle. It prevents the formation of 

carcinogenic nitrosamines. Vitamin D inhibitor of vascular endothelial growth factor, 

and factors stimulating cell proliferation. Suppressive affects COX-2 enzyme. 

Increases the synthesis of E-cadherin. Vitamin C contributes to the proper functioning 

of the immune system by stimulating the activity of B and T lymphocytes is an electron 

donor for protecting cell components against oxidation. Stimulates cells to produce 

hyaluronidase inhibitor. Induces the synthesis of proteins p73 and MLH1. 

Conclusions: Imbalance redox system can lead to neoplastic transformation. Taking 

antioxidant supplements is associated with the risk of delivering them in too large a 

dose. Consequently, there is a support of the oxidation processes. The best way to 

protect against cancer and support cancer therapy is to provide antioxidants in their 

natural form, ie in the form of fresh vegetables and fruits. 
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Introduction 

 Oxidative stress, which is due to impaired balance between the formation of 

free radicals (ROS) and their elimination from the body may be a direct or indirect 

cause of a variety of disorders and diseases [1], this may initiate the process of 

carcinogenesis [2]. As a result of oxidative stress DNA damage occurs, which will 

disturb the processes of transcription and replication, and lead to mutagenesis. Free 

radicals have an impact on the course of each of the steps in the process of 

carcinogenesis. The accumulation of mutations in the genetic material of the cells 

results in a loss of control on the process of differentiation and growth resulting in 

neoplastic transformation [3,4]. Oxidative stress may aggravate the process of 

metastasis. With the increase in the number of oxidative DNA damage occurs to 

enhance the metastatic potential of [5]. 

 The activity of free radicals in the human body is limited by the endogenous 

enzyme systems and non-enzymatic antioxidants, most of which are supplied with 

nutrients. Antioxidants have the ability to enter the ROS interact and causetheir 

inactivation. A major role in this area plays a vitamin, and the specificity of those 

which are classified as antioxidant vitamins, namely A, C and E [1,6]. These vitamins 
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except that eliminate ROS can affect the modulation of the redox state of the cells and 

the regulation of signaling pathways inside the cell. Scientific studies on colorectal 

cancer has shown that oxidative stress reduces the levels of these vitamins, and their 

supplementation may positively affect the slowing progression of the disease [7]. 

 Antioxidants directly or indirectly contribute to reducing the risk of cancer and 

slow down progression of the disease. For this reason, it is considered reasonable 

approximation of the role of antioxidant vitamins in the chemoprevention of cancer. 

 

Vitamin A 

 Dioxygenase enzyme-mediated β-carotene molecule breaks up into two 

molecules of retinal. As a result of the reduction which occurs by retinal reductase 

produced retinol, or vitamin A. It is a fat soluble and alcohol. May exist in two forms: 

as biologically active as vitamin A and carotene, or pro-vitamin A. Conversion of 

carotenoids into vitamin A in humans occurs only in the liver [8]. 

Retinol exhibits inhibitory effect on tumor development, mainly due to the 

antioxidant activity. It may react with peroxide radicals (ROO). This results in the 

inhibition of lipid peroxidation and the formation of hydroperoxides (ROOH). 

Reduces the incidence of chromosomal aberration and reduces DNA damage caused 

by the impact of ROS cells. In addition, Vitamin A prevents malignant transformation 

of epithelial cells due to influence their growth and differentiation [9]. 

Retinoids are compounds that fulfill the role of vitamin A. In the group of 

retinoids distinguished by their three generations: Natural which include, among others 

Retinol and its metabolites, monofragrant compounds obtained synthetically and 

retinoids polifragrant [10]. Both the natural retinoids as their synthetic derivatives have 

chemopreventive treatment, since they have an impact on the proliferation and 

differentiation of tumor cells. Therefore they show proapoptotycznie action. In cancer 

of the colon it has been observed that decrease the activity of MMP-2 and -9 and reduce 

the metastatic potential of the [11,12]. 

Retinoids the metabolic transformation bind to and cause the activation of 

specific nuclear receptors (the so-called. Hormone response sequences), which results 

in the transcription of the respective genes. Receptors located in the cell nucleus 

divides into [10]: 

- RAR (retinoic acid receptors) - receptors for retinoic acid. These receptors recognize 

a ligand three acids: all-trans-retinoic acid, 9- cis retinoic acid and 13- cis retinoic acid. 
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- RXR (retinoid X receptors) - retinoid X receptors, these receptors only recognize as 

Lingan acid, 9 - cis retinoic acid. 

Acid, trans-retinoic (ang. All-trans retinoic acid, ATRA) are activated by p53 

which arrests the cell cycle in the G1 phase, thus allowing repair of DNA. The result 

is inhibition of tumor cell growth. ATRA reduces the expression of Bcl-2 and Bcl-X. 

Too high activity of Bcl-2 protein acts limited to the process of apoptosis. Further, 

ATRA causing release of mitochondrial cytochrome c, leads to reduced gene 

expression antyapoptycznego Bcl-2, while increasing pro-apoptotic protein expression 

of Bax, which induces apoptosis [11]. 

The tumors of the gastrointestinal tract was observed that ATRA decreases the 

expression of VEGF (vascular endothelial growth factor). Inhibits mediator AP-1, 

which is a transcription factor contributing to the reduction of the expression of the 

p21 protein thus acting anti-apoptotic [11]. 

Research indicates that retionol along with other vitamins (E, β-carotene) and 

trace elements (selenium) reduce mortality in patients with cancer of the stomach and 

esophagus [13]. Vitamin A and kartenoidy also reduce the risk of, among others, 

tumors of prostate, lung, breast, cervical, colon, endometrial [14,15]. 

 

Vitamin E 

 Vitamin E is a group of fat-soluble compounds which are among the most 

important natural antioxidants. It prevents oxidation of unsaturated fatty acids in cell 

membranes, and effectively reduces free radicals. It also protects vitamins A, C and 

beta carotene from the destructive effects of reactive oxygen species. It is necessary to 

activate vitamin B₁₂. It protects the body from the harmful effects of mercury 

and lead. It consists of four tocopherols (alpha, beta, gamma, delta) and 4 

tokotrienolów (epsilon, zeta, eta, theta). Vitamin E is sensitive to light, 

in particular UV rays. Very easily reaches its oxidation. It shows resistance to heat, 

acids and bases. In the human body this vitamin is stored for a relatively short time. 

Provided with food tocopherols (T) accumulate predominantly in adipose tissue. Their 

action in the body is limited, because they are immediately metabolized in the liver 

and excreted the bile or urine. Their role in preventing the emergence of diseases and 

The manipulation of gene expression is much weaker compared to tokotrienolów (T3) 

[8,16,17]. Research carried out in 2013 for 16 weeks in animal models suffering from 

pancreatic cancer suggest that tocotrienol supplementation results in significantly 
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longer survival (70%). For comparison, the group of animals who were given placebo, 

the survival rate was 10%, while in the group of rodents which were administered a 

standard drug used in chemotherapy- gemcitabine survival was 30%. In combination 

therapy, which included gemcitabine tocotrienol and 90% of patients survived rodents 

[18]. 

 Tocotrienols contribute to the inhibition of angiogenesis and growth 

and proliferation of tumor cells [19]. In addition, block enzym- HMG-CoA reductase, 

which is required for tumor cells to metastasize. T3 also increases the sensitivity of 

cancer cells to standard chemotherapy [20]. 

 Tocopherols react with peroxide radicals. The result of this process is the 

creation of stable radicalstokoferylowych, which they are less reactive. Tocopherols 

have a propensity to disrupt the lipid peroxidation chain [21]. By means of raising the 

activity of the protein p27, which is a cyclin-dependent kinase inhibitor, α-tocopherol 

effect on the cell cycle arrest in patients with prostate cancer. In contrast, γ- tokeferol 

inhibit cell cycle in S phase in the course of prostate cancer [22,23]. Furthermore, by 

decreasing the protein kinase activity (PKC) reduce the proliferation of tumor cells 

[24]. 

 Compounds T and T3They have the ability to cell cycle arrest, induce apoptosis 

of tumor cells, modulate the activity of transcription factors and intracellular signaling 

pathways so that they can be used in the chemoprevention of cancer [25]. In addition, 

Vitamin E prevents the formation of nitrosamines [26]. 

 

Vitamin D 

 Vitamin D is determined by two main components which include the vitamin 

D₂ and vitamin D₃. The common name for this group is calciferols. Vitamin D₂ is 

formed of ergosterol and is called ergocalciferol. While provitamin of vitamin D₃ is 7-

dehydrocholesterol and is called cholecalciferol. Vitamins D₂ and D₃ have no 

biological activity. In the hydroxylation (metabolic conversion), which occurs in the 

liver is formed of 25-hydroxyvitamin D [25 (OH) D] is also called kalcydiolem. Then, 

in the kidney there is a transformation kalcydiolu of calcitriol, the active form of 

vitamin D known as 1,25 dihydroxyvitamin-1,25 (OH) ₂D [27,28]. The active 

metabolite functions as a hormone acting autocrine and endocrine. It reaches the tissue 

effector, and then binds to the vitamin D₃ receptor (VDR). These receptors are 

occupied 2776 genomic locations, and therefore the concentration of the vitamin D 
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plays a role in numerous physiological processes [29,30]. Calcitriol modulates the 

growth and differentiation of various cell lines of tissue [31] and the activity of about 

500 genes [32] (including genes encoding cytokines, genes for production of proteins 

necessary for proper cell operation).  

Research shows that calcitriol shows the inhibitory effect on VEGF and factors 

stimulating proliferation. Vitamin D, when combined with VDR results in binding to 

the promoters of the genes p21 and p27. This results in their increased expression, 

which in turn inhibits the activity of cyclin-dependent kinases and cell cycle arrest in 

the G1 phase [33, 34]. Calcitriol acts to suppress cyclooxygenase-2 (COX-2) [35]. This 

is the enzyme that is involved in the development and progression of cancer [36]. High 

activity of this enzyme effect on the inhibition of apoptosis through the activation of 

the serotonin-threonine kinase and the increase in the activity of anti-apoptotic proteins 

(Bcl-2) [37]. Furthermore, the overexpression of this enzyme is important in the 

process of angiogenesis. COX-2 affects the formation and growth of new vessels. 

Vitamin D increases the synthesis of E-cadherin, which is forming the so-called 

transmembrane glycoprotein. Connection fitting (ang.adherence junctions) between 

cells. It is responsible for contacting the cells with the extracellular matrix. It is 

important in apoptosis, cell migration, differentiation and proliferation. One of the 

causes of metastasis is the loss of glycoprotein or disorder in their structure on tumor 

cells, which consequently leads to a loss of adhesion of tumor cells in the primary 

tumor metastases thereby forming a [41,42,43]. 

Vitamin D decreases the amount of oxidative stress and DNA damage. 

Furthermore, the preventive action in the process of tumorigenesis can result from its 

influence on the regulation of the energy path in the case of non-cancerous cell [44]. 

Results of scientific research suggests that vitamin D plays a significant role as 

a chemopreventive agent in the carcinogenesis process. It has a beneficial effect both 

in preventing the onset and progression of tumors, among others, colon, prostate, 

ovarian, breast [45]. 

 

Vitamin C 

 Vitamin C, or ascorbic acid (AA) is a derivative of saccharides. This compound 

is a highly biologically active. It fulfills an important function in many reactions and 

changes that directly influence the course of many biochemical processes in the human 

body. Vitamin C is involved in the synthesis of corticoids, cortisol, collagen 
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biosynthesis, as well as substitution of proline hydroxyproline and folic acid, folinic. 

Activates a cytochrome P450 and facilitates the removal of harmful substances 

exogenous [8.46]. It plays a significant role in immunomodulatory and stimulate the 

synthesis of interferon, which affects the proper functioning of the immune system. It 

stimulates the activity of B and T lymphocytes, which are involved in the elimination 

of cancer cells. Vitamin C is a powerful antioxidant. Removes free radicals and 

reactive oxygen species nierodnikowe. Being an electron donor has a protective 

activity of other cell components against oxidation. Inhibit lipid peroxidation in sera 

and cell membranes through the regeneration α-tokeferolu its radical form. Reduces 

the amount of damage to proteins [47,48,49]. By the modulation of the redox state of 

the cell vitamin C affects the process of DNA repair. cell cycle and cell signaling [50]. 

In addition, vitamin C has the ability to block the nitrosation reaction nitrate 

nitrosamines, by reduction of nitrite to nitrogen, oxygen inhibition of the action of 

bacteria involved in the conversion of nitrates to nitrites [48]. Vitamin C by promoting 

the synthesis of collagen stimulates cells to produce hyaluronidase inhibitor. 

Hyaluronidase is an enzyme that degrades intracellular binder, specifically 

hyaluronate, which is the main component of the extracellular matrix. Hyaluronan 

(HA) is a glycosaminoglycan synthesized on the inner surface of the cell membrane. 

It can be important in processes such as differentiation and maturation, proliferation, 

migration of the cells within the tissue, the expression of genes of various cytokines 

and chemokines, and angiogenesis. Its increased amount is produced in the course 

include ovarian cancer and colon cancer. This promotes progresowi tumor and tumor 

cell proliferation. HA has the ability to protect against malignancies of the immune 

system by creating a physical protection. Some tumors synthesize the enzyme 

hyaluronidase, and the resulting hyaluronan oligosaccharides contribute to the 

angiogenesis and migration of cancer cells [51]. 

 Collagenase produced by tumor cells contribute to the breakdown of collagen 

and connective tissue, which in turn leads to metastasis. Vitamin C due to its ability to 

stimulate the production of collagen increases the stability of tissue that acts as a 

barrier between the normal tissue and the neoplastic lesion. As a result, vitamin C is 

involved in reducing the possibility of metastasis diseased cells. The antitumor activity 

of the vitamin C is also apparent from the fact that it induces the synthesis of protein 

MLH1 protein and p73. The first of these satisfies an important role in the repair of 

mismatched bases, and the second protein is responsible for the induction of cell death 
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[52]. Furthermore, research shows that the vitamin C contributes to the reduction of 

IKK kinase activity, which in turn is essential for the activation of NF-KB 

Consequently it comes to inhibiting the activity of NF-? B. This vitamin is also 

affected by the reduction in COX-2 expression [53]. 

 

Conclusions 

1. The imbalance oxidation-reduction system can lead to neoplastic transformation. 

Preparation of increased amounts of reactive oxygen species also occurs in tumor cells, 

which in turn leads include to decrease cellular sensitivity to chemotherapy. 

Antioxidants balance the action of reactive oxygen species in the human body by 

inhibiting the degree of oxidation of the particles and causing them to conversion into 

inactive derivatives. 

2. Taking antioxidant supplements is associated with the risk of delivering them in too 

large a dose. Consequently, there is a support of the oxidation processes, as 

antioxidants at high concentrations become prooksydacyjnych properties. Therefore, 

the use of synthetic vitamins may paradoxically contribute to increased risk for the 

development of the process of carcinogenesis. Furthermore, during use of medical 

oncology the use of vitamins in this form may negatively affect the absorption 

and metabolization of drugs and to cause the occurrence of various kinds of adverse 

interactions. 

3. The best way to protect against cancer and support cancer therapy is to provide 

antioxidants in their natural form in the form of fresh vegetables and fruits. Their 

anticancer effect based on the mutual strengthening of their properties. All these 

vitamins, which are important in cancer prevention should be introduced into the body 

in the form of consumption of these food products, which have been proved 

scientifically that their inclusion in the daily diet is associated with a reduced risk of 

developing cancer. 
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