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Abstract

Zinc is part of the micronutrients class and it is essential for all organisms. The growth and development 
organisms in human subjects depend stricltly on zinc. It is considered to be an indispesable mineral as it is 
necessary for the production of many enzymes vital to human organism, being a component of structural 
and regulatory proteins, including transcription factors, and forming so-called ‘zinc fingers’ (sequences 
which allow the transcription factors to be linked to DNA). Many studies have shown the link between the 
serum concentration of Zn2 ions and the concentration of certain cytokines. To date, several reviews have 
suggested antitumoral activities of zinc and its potential as a therapeutic strategy for cancer. Selenium is 
a strong antioxidant that has raised awarness within the researchers due to its antiancerous action. It is 
an essential component of several major metabolic pathways, the metabolism of thyroid hormones,the 
antioxidant defense systems and the immune function. The antioxidant activity is similar to that of vitamin 
E. The predominant biochemical action of selenium is to be antioxidant by the seleniumdependent enzyme, 
glutathion peroxidase and thus to protect the cell membranes. Many studies emphasize that both zinc and 
selenium are involved in cancer prevention, particularly through the disturbance of the cancer mechanism 
and the inhibition of malignant cells.
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Material and methods

We retrieved studies from the PubMed database and systema-
tically reviewed both the mechanisms and biological activity of 
zinc and selenium with regard to oncological disorders. Interac-
tions between these two and other chemical compounds were 
also discussed. 

Results

In vitro, studies have discovered that selenium exhibits growth-
inhibition effects on malignant cell lines by triggering apoptosis. 
However, these effects are dependent on dose and there is a 
small difference between the dose at which selenium has a the-
rapeutic effect and that at which it enables a toxic reaction. Chro-

nic administration of lower doses of selenium has proven to have 
little to no effect in this regard [4]. However, when administered 
with zinc, anti-carcinogenic effects are significantly boosted. This 
has been considered to be due to their enhancing of DNA repair 
mechanism and protecting the DNA from oxidative stress by in-
hibiting the formation of ROS. In fact, zinc deficiency was found 
to be linked with increased risk of cancer development in elderly 
population in which there were no measures of supplementation 
taken [5]. 

Although, in vitro, high levels of zinc and selenium showed to 
promote growth inhibition of cancer cells, therefore, halting the 
progression of the cancer, precautions had to be taken when ad-
ministering high doses of these micronutrients. The growth inhi-
biting properties reflected not only on tumoral, dysplastic cells, 
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but studies on rats showed decreased liver regeneration [9]. So, it 
was said that their effects could actually influence normal rapidly-
dividing cells such as, the hepatocytes. In cancer, patients with 
associated liver pathologies micronutrient supplementation must 
be done with precaution, as it might worsen their status, even 
leading to liver failure, although decreasing the proliferation rate 
of their malignancy. Further attention must be given especially to 
those who presented with liver metastasis. 

Pharmacokinetically speaking, zinc was thought to be particu-
larly efficient in patients diagnosed either with benign prostate 
hyperplasia or prostate cancer, due to amounting to high concen-
trations in this organ. Therefore, zinc might be a potent thera-
peutic agent for decreasing the proliferation rate of the prostate 
cancer cells and enabling the use of less debilitating therapeutic 
routes and better survival chances. Zinc was also found to realize 
high concentrations in the liver, but as of now there are no studies 
indicating it to have any therapeutic benefit in liver cancer, in fact, 
as we stated earlier, it showed to inhibit the growth of normal 
liver cells [11]. 

A recent study showed that patients that have been recently 
diagnosed with prostate cancer also presented with low selenium 
serum levels. Thus, it was hypothesized that blood selenium le-
vels could be not only a risk factor for certain malignancies, but 
also an indicator that the patient might be suffering from a cancer. 
Furthermore, it was found that selenium levels were also lowe-
red in urine and correlated with a certain degree of anemia. This 
correlation might enable the physicians to diagnose a malignancy 
more rapidly, thus resulting in better survival rate for the patient 
[6]. 

Zinc and selenium levels, whether independently or combi-
ned, were also found to be a protective factor against colorec-
tal cancer. However, this relation was found to depend on oxi-
dative-stress gene polymorphism such as superoxide dismutase 
1, superoxide dismutase 2, glutathione peroxidase and catalase. 
Selenium alone, proved to have antineoplastic activity, lowering 
the risk of colorectal cancer. On the other hand, patients with the 
allelic variant rs4998557 of the superoxide dismutase 1 and with 
adequate zinc intake were found to be at lower risk for colorectal 
cancer, as well. Yet zinc alone, did not showed any additional anti-
cancerous activity, were it not correlated with this gene polymor-
phism or adequate selenium intake [7]. 

Low serum levels of selenium were associated with higher 
morbidity rate in patients with gastric cancers, regardless of their 
localization. Also, it was advised to check for both zinc and sele-
nium levels pre-operatively and to try and manage them. Ade-
quate serum zinc levels were correlated with better, but, not 
faster wound healing, however, higher levels have proven to be 
toxic. With regard to selenium, serum levels were highly indica-
tive of the location of the cancer in gastric neoplasms [8]. 

By analyzing the serum levels of a number of metals in patients 
with lung cancer, it was observed that there seemed to be an as-
sociation between high zinc serum levels and the incidence of 
this type of cancer. This was attributed to the fact that patients 
with high zinc levels exhibited less telomere attrition as compared 
with those with low levels. Yet this result was highly dependent 
on each patient lifestyle, being more evident in those who were 
not exposed to other lung cancer risk factors such as smoking or 

chronic exposure to chemicals and seemed to be more frequent 
in males rather than females [10]. 

Cachexia is frequently associated with cancer and it correlates 
with low serum levels of proteins, as well as, micronutrients. 
However, studies showed that there is a strong positive correla-
tion between zinc levels and serum albumin levels, thus leading to 
the conclusion that zinc supplementation might alleviate cachexia 
and lead to a betterment in patient nutritional status. The same 
correlation seemed not to apply for selenium alone, but a relation 
between serum zinc levels and serum selenium levels was obser-
ved [12].

Conclusion 

Zinc and selenium are two antioxidant micronutrients that 
have been proven to exhibit antitumoral effects by inhibiting mali-
gnant cell growth. Adequate serum levels of these two correlated 
with a slower progression of the cancer and a better status of the 
patient, resulting in better survival rates and better success rates 
of the therapeutic interventions. However, further studies must 
be done to establish exactly whether these two should be supple-
mented, together or alone, and to assess their toxic potential on 
normal organs. 

References

1.  Frassinetti S, Bronzetti G, Caltavuturo L, Cini M, Croce C D. The Role 
of Zinc in Life: A Review. Journal of Environmental Pathology, Toxi-
cology and Oncology 2006; 25(3): 597-610. 

2.  Olechnowicz J, Tinkov A, Skalny A, Suliburska J. Zinc status is asso-
ciated with inflammation, oxidative stress, lipid, and glucose me-
tabolism. J Physiol Sci 2018 Jan; 68(1): 1931. 

3.  Wang N, Tan HY, Li S, Xu Y, Guo W, Feng Y. Supplementation of Mi-
cronutrient Selenium in Metabolic Diseases: Its Role as an Antioxi-
dant. Oxid Med Cell Longev. 2017; 2017: 7478523. 

4.  Platz EA, Helzlsouer KJ. Selenium, zinc, and prostate cancer. Epide-
miol Rev 2001; 23(1): 93-101. 

5.  Yildiz A, Kaya Y, Tanriverdi O. Effect of the Interaction Between Se-
lenium and Zinc on DNA Repair in Association With Cancer Preven-
tion. J Cancer Prev 2019; 24: 146-154. 

6.  Saleh SAK, Adly HM, Abdelkhaliq AA, Nassir AM. Serum Levels of 
Selenium, Zinc, Copper, Manganese, and Iron in Prostate Cancer 
Patients. Curr Urol 2020; 14: 44-49. 

7.  Luo H, Fang YJ, Zhang X et al. Association between Dietary Zinc and 
Selenium Intake, Oxidative Stress-Related Gene Polymorphism, 
and Colorectal Cancer Risk in Chinese Population - A Case-Control 
Study. Nutr Cancer 2020; 11: 1-10. 

8.  Ji JH, Shin DG, Kwon Y et al. Clinical Correlation between Gastric 
Cancer Type and Serum Selenium and Zinc Levels. J Gastric Cancer 
2012; 12: 217-22. 

9.  Xiao H, Jiang Y, Qi Y et al. Effects of selenium and zinc on the proli-
feration of human esophageal cancer cell line studied by serophy-
siology. Wei Sheng Yan Jiu 2012; 41: 185-90. 

10.  Bai Y, Wang G, Fu W et al. Circulating essential metals and lung 
cancer: Risk assessment and potential molecular effects. Environ 
Int. 2019; 127: 685-693. 

11.  Daragó A, Sapota A, Nasiadek M, Klimczak M, Kilanowicz A. The 
Effect of Zinc and Selenium Supplementation Mode on Their Bioa-



www.journalononcology.org          3

vailability in the Rat Prostate. Should Administration Be Joint or 
Separate?. Nutrients 2016 Oct 4; 8(10): 601. 

12.  Westin T, Ahlbom E, Johansson E, Sandström B, Karlberg I, Edström 
S. Circulating levels of selenium and zinc in relation to nutritional 
status in patients with head and neck cancer. Arch Otolaryngol 
Head Neck Surg. 1989; 115(9): 1079-82. 


