
                                            

Supplemented selenium for prostate health varies 

with genetic polymorphisms and dietary mineral 

interaction-- proof of concept! 

 

Background 
The most recent Cochrane systematic review on selenium 

(Se) for preventing cancer concludes that the risk ratio for 

prostate cancer (PC) incidence or mortality has no strong 

negative association with Se exposure (1). However, the 

authors believe that there may be other confounding factors 

that should be considered in understanding Se benefit 

variability for cancer prevention. New Zealand (NZ) along 

with Australia records the highest global incidence of PC 

(Fig 1) (2). Is this highest incidence due to our better cancer 

detection practices? Recently we have recorded a disparity 

of high-risk PC diagnosis in NZ compared to that of the US 

and tobacco smoking lifestyle (S) compounding this status 
(3) (Fig.2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our PC patients record lower serum Se levels (101.2 ± 

1.01ng/ml) at diagnosis (4)  compared to those from the US 

(135±21ng/ml and 132±25ng/ml for European Americans 

(EA) and African Americans (AA) respectively (5)). NZ men 

with no known incidence of cancers show a serum Se level 

of 112.9 ± 1.01ng/ml while similar men from US records 

higher levels (EA and AA men record 140±28 and 134±21 

ng/ml, respectively) (5). We have previously recorded that Se 

benefits by way of reduced DNA damage is associated with 

age, BMI, lifestyle factors including tobacco smoking, 

genetics and dietary folate and methionine levels(6,7). 

Meanwhile, our previous studies have shown that PC risk in 

a NZ cohort varied based on various genetic polymorphisms 

(highlighted in Table 1). Prostate-specific antigen (PSA) 

level is a diagnostic serum marker indicating prostate health 

and higher levels above age standardised cut-offs could 

indicate either benign prostate inflammation or PC. The 

current study attempted to study Se benefits on PSA levels 

in healthy men stratified by genetics and selected dietary 

nutrients associated with DNA methylation. 

 

 

  

 

 

Results and discussion 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A trend of PSA regulating benefits of Se were recorded 

among never smokers (r= -0.15, P=0.025, n=230). The PSA 

regulating benefits of Se were best achieved by those carrying 

the GPx1 rs1050450 homozygous variant allele. This allele 

has been previously shown to increase PC risk in NZ men4. 

Among the other genotypes that showed trends in PSA 

reduction benefit of Se were those carrying one or two of the 

PC risk alleles (Table 1). We further see a trend in benefits 

with dietary micronutrient interactions (Table 2). Beneficial 

trends of Se for PSA reduction is seen for those carrying 

dietary Zn above the RDI and dietary Vit B6 and Vit B12 

below the RDI. Those having dietary folate below the RDI 

benefitted better than those taking intakes above the RDI. 

This beneficial trend was also seen among those above the 

50th percentile in dietary methionine intake. 

A recent US study that analysed the National Health and 

Nutrition Examination Survey (NHANES) data between 

2013-2014 has shown that the US males between the ages 50-

59y consume 140µg of Se, 17mg of zinc, >500µg of folate, 

2.5mg Vitamin B6 and 5.6µg vitamin B12 12. Men within that 

age range in our NZ cohort has shown a comparatively lower 

dietary intake of Se (77µg) , Zn (15mg), folate (431µg), and 

higher levels of Vitamin B6 (1.8 mg) and vitamin B12 

(11.1µg) in their daily diet. There is a possibility that those 

men with a genetic risk for PC could benefit by adjustments 

of dietary nutrient profiles that could provide a holistic 

solution for their prostate health integrity. These observations 

require further confirmation using direct nutrient levels 

measured in blood. 
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Fig.1-Global prostate cancer incidence and mortality 

S- Ever tobacco smoker 

NS-Never tobacco 

smoker 

AA- African American 

EA- European American 

NZ- New Zealander 

Fig.2- Variation in cumulative high-risk prostate 

cancer detection with increasing PSA level 

between US and NZ cohorts stratified by 

tobacco smoking lifestyle. 

Methods 
     A cohort of healthy men (n=347) were supplemented with 

200μg of Se as selenised yeast for six months. Their 

serum levels of Se and PSA were measured. All men were 

genotyped using the Sequenom or Taqman  methods for a 

panel of genetic polymorphisms- (Glutathione peroxidase 

1 (GPX1) -rs1050450, Selenoprotein 15 (SEL15) rs5845, 

Catalase (CAT) rs1001179, Mitochondrial manganese 

superoxide dismutase (MnSOD) rs4880, Aldo-keto 

reductase 1C3 (AKR1C3) rs12529 and Kallikrein-related 

peptidase 3 (KLK3) rs17632542). DNA methylation is an 

important regulator of gene expression and several 

micronutrients including Se are important in this process 8 

(Table 2). Four day diet records of these men were 

analysed using the Foodworks Professional software. 

Variation in the serum PSA level (measured at the 

LabPlus, Auckland) were assessed against changes in 

serum Se due to supplementation either directly  (Fig 3) or 

using genetic (Table.1) and dietary nutrient  level (Table 

2) stratifications using Spearman correlation statistic and 

regression coefficient. 
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Difference in serum Se in ng/ml after 

supplementation 

r= -0.149 

P value= 0.005  

Fig.3 Correlation between gain in serum Se and change in 

serum PSA with supplementation for all subjects. PSA 

reduction was observed in 32%, increase was observed in 

43% while for 19% there was no change in PSA.  

Table 1-Correlation between Se gain and difference in serum 

PSA after Se supplementation stratified by genotypes 

Genotype 11 12 22 

GPx1 rs1050450 
  
  

r -0.080 -0.240 -0.421 
P 0.300 0.001 0.030 
n 171 178 27 

SEL15 rs5845 
  
  

r -0.220 -0.031 -0.198 
P 0.001 0.740 0.560 
n 221 117 10 

MnSOD rs4880 
  
  

r -0.093 -0.156 -0.270 
P 0.368 0.040 0.016 
n 95 175 79 

CAT rs1001179 
  
  

r -0.101 -0.211 0.088 
P 0.139 0.019 0.764 

n 214 124 13 

AKR1C3 rs12529 
  
  

r -0.178 -0.117 -0.025 
P 0.037 0.162 0.859 
n 137 145 51 

KLK3 rs17632542 
  
  

r -0.156 -0.246   
P 0.007 0.159   

n 294 34   

Associated with general prostate cancer risk 4    

Associated with advanced prostate cancer risk  9-11 

1= Dominant allele 2=variant allele 

r= Correlation coefficient, P=P-value, n=number 

Table 2-Regression coefficient between Se gain and difference 

in serum PSA after supplementation- stratified by dietary 

nutrients.. 

Nutrient  
Lower than 

cut-off 
higher than 

cut-off 

Zn 0.000 -0.002 

Vit B6 -0.002 0.000 

Vit B12 -0.020 0.000 

Folate  -0.002 -0.001 

Methionine  0.001 -0.003 

Cut-off was RDI for Zn, B6, B12 and folate and 50th percentile for 

methionine 

Negative regression coefficients indicate reductions in PSA level 

(in ng/ml) with 1ng/ml increase in Se level. 

Zero or positive coefficients indicate no change or a rise in PSA 

level (ng/ml) with1ng/ml increase Se level. 
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