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Abstract  
In the Wellington region of New Zealand, a stratified random sample of men 
were taken from a larger community prostate study group of 1405 eligible 
subjects from three ethnic groups in order to examine ethnic differences in 
cadmium, selenium, and zinc exposure, as well as possible associations of 
blood levels of Cd, Se, and Zn with the prevalence of elevated serum 
Prostate Specific Antigen (PSA), a marker of prostate cancer. Diet, 
profession, and smoking were found to expose Maori and Pacific Island 
males to more Cd than New Zealand European men. However, there was 
no significant difference in mean blood Cd levels between ethnic groups. 
Men from the Pacific Islands exhibited much higher amounts of Se in their 
blood than both European and Maori men from New Zealand. Maori men 
exhibited much higher blood Zn levels than New Zealand European men 
and men from the Pacific Islands. Blood Cd and total serum PSA were found 
to have a favourable relationship. PSA levels were not linked to selenium or 
zinc levels. Prostate cancer mortality rates are greater among Maori and 
Pacific Island men than in New Zealand European males. Variations in 
disease progression rates, which are impacted by trace element exposure 
and/or deficiency, could contribute to ethnic differences in mortality. The 
findings, however, did not show a consistent ethnic pattern, highlighting the 
intricacy of the risk/protective mechanisms given by exposure factors. To 
determine if the relationships found between Cd and PSA levels are 
biologically significant or merely things to consider, more research is 
needed. 
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Introduction 

It is widely acknowledged that genetic variation alone cannot account for 
observed disparities in prostate cancer incidence [1]. A 120-fold disparity in 
prostate cancer rates between countries demonstrates that there is 
significant heterogeneity in the occurrence of this illness and that 
environmental variables have a role [2]. The relevance of suspected 
environmental and dietary factors (such as low soil Se) in triggering prostate 
cancer is still uncertain, according to the Health Research Council of New 
Zealand [3]. It needs to be seen whether such environmental exposures are 
linked to higher prostate cancer rates or progression. There is significant 
ethnic heterogeneity in cancer incidence and death within the New Zealand 
population [4]. According to WHO age-standardized prostate cancer rates 
from 1998 to 1999, Maori males had the lowest incidence at 86.1 per 

100,000, followed by Pacific Island guys at 115.2 per 100,000, and other 
(mostly New Zealand European) males at 118.9 per 100,000 [5]. In contrast, 
in 1998-1999, the prostate cancer WHO age-standardized mortality rates for 
Pacific Island and Maori men (52.3 and 39.3 per 100,000, respectively) were 
greater than the rates for other men (22.8 per 100,000) [6]. The ethnic gap 
in incidence and mortality is likely due to Maori and Pacific Island men's 
lower health-care utilisation, as well as underreporting in ethnic health data 
collecting in New Zealand [7,8,9]. According to recent study, the incidence 
of prostate cancer in Maori and Pacific Island males is estimated to be at 
least as high as in New Zealand European men [10]. The increased 
mortality rates observed among Pacific Island and Maori men could be 
attributed to health-care use concerns such as delayed diagnosis and 
treatment, as well as ethnic disparities in disease development driven by 
risk factors. Environmental variables have been linked to prostate cancer in 
research conducted all over the world. Because many environmental factors 
may be changed, they have significant implications for prostate cancer 
prevention. Cadmium (Cd), selenium (Se), and zinc (Zn) are three 
environmental trace elements that have been linked to prostate illness in the 
literature and are major elements in the New Zealand environment. Cd can 
be found in abundance in New Zealand soil. Watercress, shellfish, and offal 
meats are among the foods high in Cd in New Zealand. Zn is a nutritional 
element that is abundant in the prostate gland and is required for normal 
prostate function. Cd and Zn compete for protein ligand binding in tissues, 
and Zn reduces Cd toxicity. Both Cd and Zn have the potential to impact the 
amount of testosterone and dihydrotestosterone (DHT) in the prostate, 
which are necessary for the growth of both BPH and prostate cancer. 
Clinical trials employing dietary supplements are being conducted around 
the world to investigate the role of Se as a possible anti-carcinogen for 
prostate cancer. Both recent and cumulative exposures are reflected in 
blood Cd. As a result, the greater the blood Cd level, the older the person is. 
It's also been proposed that as people get older, their intake of Se and Zn 
drops due to dietary changes. Because the risk of prostate cancer rises with 
age, these variations in trace element exposure may increase prostate 
cancer risk even more. Due to an increase in environmental and industrial 
contaminants, the human body burden of Cd has increased during the 
previous 100 years. Cd pollution in the environment occurs in New Zealand 
as a result of a mixture of land contamination (fertilisers and sludge 
application) and water contamination (irrigation and industry), and is then 
passed through the food chain. The search for a relationship between Cd 
exposure and prostate cancer has yielded mixed results. In a number of 
occupational and laboratory research, Cd exposure has been linked to an 
increased risk of prostate cancer. Environmentally exposed people to Cd 
have not shown an elevated relative risk of cancer, according to research. 
Biological investigations, on the other hand, have discovered evidence of 
carcinogenic qualities in prostatic cells, as well as the possibility that Cd's 
carcinogenic effect is hormonally driven. Se is a trace element that can be 
found in different amounts in soil. Meats, eggs, dairy products, and bread 
are the main sources of Se in the diet. Se is also abundant in kidney, liver, 
and shellfish. Se is typically found as organic molecules in these foods. 
Prostate cancer mortality is inversely related to soil Se levels, according to 
ecological studies. Men who used Se supplements for five years had a 65 
percent lower risk of prostate cancer, according to the Nutritional Prevention 
of Cancer Study. During a nine-year follow-up, another big trial (the Alpha-
tocopherol, Beta-Carotene Cancer Prevention Study) revealed no link 
between baseline Se and prostate cancer. An inverse relationship between 
blood Se levels and prostate cancer incidence was discovered in a case-
control study of 9345 Japanese-American men. The patients in this 
Japanese study had a lower risk of prostate cancer if their baseline blood Se 
was greater than 147g/L. The link was mostly found among current or 
former cigarette smokers. This supports the idea that Se could help to 
reduce the harmful effects of cigarette chemicals like Cd. The findings of a 
smaller (3059 males) case/control research in the United States 
corroborated this conclusion, reporting a continuous reduction in prostate 
cancer risk with serum Se >135g/L. Intakes vary widely because Se 
amounts in food are dependent on local soil conditions. Some populations in 
places of the world where domestic food production is important consume 
very little Se and are at risk of Se deficiency. Soil Se levels in New Zealand 
are low, notably in some sections of the South Island, and this is mirrored in 
low Se levels in some domestically cultivated foods. Thomson and Robinson 
concluded in a report that New Zealanders' Se status has improved from the 
early 1970s surveys. The enhanced Se status was linked to the increasing 
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eating of fish and poultry, as well as the importation of Australian wheat and 
cereal due to its greater Se concentration. The dietary intakes of Se were 
found to be substantially below the recommended daily amounts in other 
nations in both the 1997/98 New Zealand Total Diet Survey and the 1997 
National Nutrition Survey. Only two-thirds of the Australian recommended 
daily intake was estimated in the 1997 National Nutrition Survey. Recent 
investigations in younger New Zealand people continue to show insufficient 
Se intake for complete development of glutathione peroxidase (GPx), 
contradicting the 1996 findings. Furthermore, in the South Island, all of the 
wheat is grown in New Zealand, whereas in the North Island, between 50 
and 100 percent of the wheat is imported. Red meat, poultry, grains, dairy, 
legumes, and vegetables all contain Zn, which is a homeostatically 
regulated necessary mineral. It's a part of a lot of metalloenzymes, and it's 
crucial for cell development and replication, as well as osteogenesis and 
immunology. In some cell types, Zn may also act as an antioxidant by 
stabilising membranes. Some studies have established a link between 
reduced Zn intake and specific malignancies in patients, while others have 
found no link. For the prostate, zinc is thought to be a 'cellular growth 
protector.' The normal human prostate stores the most zinc of any soft 
tissue in the body. The Zn level in prostate cancer cells, on the other hand, 
is significantly lower than that found in non-prostate tissues. Zn suppresses 
the development of human prostate cancer cells, potentially through the 
triggering of cell cycle arrest and death. The loss of a unique ability to retain 
high levels of zinc is hypothesised to play a role in the genesis and 
progression of malignant prostate cells. In-vitro Zn aids in the maintenance 
of testosterone and DHT intra-prostatic equilibrium. Zn levels would be 
expected to be inversely related to prostate cancer based on these cellular 
activities. The epidemiologic data for Zn and prostate cancer incidence and 
death, on the other hand, have been inconsistent. The evidence for a 
protective effect of zinc on prostate cancer incidence is currently in sufficient 
to justify randomised chemoprevention trials. 

References

Cite this article: Harper I. Prostate Cancer and Environmental Exposure to Trace Elements in Different Ethnic Groups. Int. J. Collab. Res. Intern. 
Med. Public Health. 2022, 14 (04), 001-002

International Journal of Collaborative Research on Internal Medicine and Public Health 2022, Vol. 14, Issue 04, 001-002 Harper.

Prusiner, S.B. 1996. Prions.In: Fields Virology. B.N. Fields D.M. Knipe, 
and P.M. Howley, eds. Lippincott-Raven Publishers. Philadelphia. 
pp. 2901-2950.

Weissmann, Charles. "Molecular biology of transmissible 
spongiform encephalopathies." FEBS letters 389.1 (1996): 3-11.

Bessen, Richard A., and Richard F. Marsh. "Biochemical and 
physical properties of the prion protein from two strains of the 
transmissible mink encephalopathy agent." J virol 66.4 (1992): 
2096-2101.

Caughey, Byron, and Bruce Chesebro. "Prion protein and the 
transmissible spongiform encephalopathies." Trends cell biol 7.2 
(1997): 56-62.

Bessen, Richard A., and Richard F. Marsh. "Distinct PrP 
properties suggest the molecular basis of strain variation in 
transmissible mink encephalopathy." J virol 68.12 (1994): 
7859-7868.

Caughey, Byron W., et al. "Secondary structure analysis of the 
scrapie-associated protein PrP 27-30 in water by infrared 
spectroscopy." Biochemistry 30.31 (1991): 7672-7680.

Pan, Keh-Ming, et al. "Conversion of alpha-helices into beta-sheets 
features in the formation of the scrapie prion proteins." Proc Natl 
Acad Sci 90.23 (1993): 10962-10966.

Safar, J., et al. "Conformational transitions, dissociation, and 
unfolding of scrapie amyloid (prion) protein." J Biol Chem 
268.27 (1993): 20276-20284.

Inouye, Hideyo, and Daniel A. Kirschner. "X-ray diffraction analysis of 
scrapie prion: intermediate and folded structures in a peptide containing 
two putative α-helices." J mol biol 268.2 (1997): 375-389.

Horwich, Arthur L., and Jonathan S. Weissman. 
"Deadly conformations—protein misfolding in prion disease." Cell 
89.4 (1997): 499-510.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

https://www.cell.com/fulltext/S0092-8674(00)80232-9
https://www.cell.com/fulltext/S0092-8674(00)80232-9
https://www.sciencedirect.com/science/article/pii/0014579396006102
https://journals.asm.org/doi/abs/10.1128/jvi.66.4.2096-2101.1992
https://journals.asm.org/doi/abs/10.1128/jvi.66.4.2096-2101.1992
https://journals.asm.org/doi/abs/10.1128/jvi.66.4.2096-2101.1992
https://www.sciencedirect.com/science/article/abs/pii/S0962892496100544
https://www.sciencedirect.com/science/article/abs/pii/S0962892496100544
https://journals.asm.org/doi/abs/10.1128/jvi.68.12.7859-7868.1994
https://journals.asm.org/doi/abs/10.1128/jvi.68.12.7859-7868.1994
https://pubs.acs.org/doi/pdf/10.1021/bi00245a003
https://pubs.acs.org/doi/pdf/10.1021/bi00245a003
https://pubs.acs.org/doi/pdf/10.1021/bi00245a003
https://www.pnas.org/content/90/23/10962.short
https://www.sciencedirect.com/science/article/pii/S002192582080725X
https://www.sciencedirect.com/science/article/pii/S0022283697909499
https://www.sciencedirect.com/science/article/pii/S0022283697909499
https://www.cell.com/fulltext/S0092-8674(00)80232-9
https://www.sciencedirect.com/science/article/pii/0014579396006102
https://journals.asm.org/doi/abs/10.1128/jvi.66.4.2096-2101.1992
https://www.sciencedirect.com/science/article/abs/pii/S0962892496100544
https://journals.asm.org/doi/abs/10.1128/jvi.68.12.7859-7868.1994
https://pubs.acs.org/doi/pdf/10.1021/bi00245a003
https://www.pnas.org/content/90/23/10962.short
https://www.sciencedirect.com/science/article/pii/S002192582080725X
https://www.sciencedirect.com/science/article/pii/S0022283697909499



