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 ABSTRACT  
Selenium, Copper,  Zinc,  

Vitamin C, Vitamin E and 

Benign Prostatic Hyperplasia 

 The study was proposed to evaluate serum selenium, copper, zinc, vitamin 

C and E in benign prostatic hyperplasia patients in AL-Hilla city. The study 

comprises of a total 91 men which consist of patients and control groups, 

the patients group comprises 48 men with benign prostatic hyperplasia 

while the control group comprises 43 apparently healthy men. The study 

results revealed a significant reduction in serum selenium, zinc, vitamin C 

and E concentrations in BPH patients in comparison with those of control 

group and the copper/zinc ratio were significantly increased in BPH 

patients group in comparison with those of control group, while serum 

copper concentration were non-significantly increased in BPH patients 

group in comparison with those of control group. In conclusion, the 

decreasing of antioxidants in BPH resulting in imbalance between oxidant 

and antioxidant agents that increase the oxidative stress which may be 

important factor for development and exacerbation of BPH. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Benign prostatic hyperplasia (BPH) is a non-malignant enlargement of the prostate gland that characterized 

by hyperplasia of the stromal and glandular epithelial cells which happens in the periurethral transition zone 

of the prostate that surrounds the urethra [1- 3]. In BPH, the prostate size is increased, therefore resulting in 

the urine flow obstruction that accounts for the lower urinary tract symptoms [4], [5]. 

 

The obstruction encourage changes in detrusor function, compounded by age related changes leading to 

urgency, urinary frequency, and nocturia, the most difficult lower urinary tract symptoms [5], [6]. In severe 

cases, BPH may lead to irreversible bladder damage, renal failure and death [7]. Several causes are now 

thought to be important in the BPH development and progression, these includes age (8), genetic component 

[9], lifestyle factors [10], inflammation, and oxidative stress [11], [12]. 

 

Oxidative stress is a state caused by an imbalance between the oxidant and antioxidant system of the body. 

In health, oxidants and antioxidants remain in balance state, but in conditions of oxidative stress, there is a 

large number of oxidants than the antioxidant. The increase in oxidant production in cells categorized by the 

release of free radicals that resulting in cellular disintegration [13], [14]. Free radicals atoms are unstable and 

highly reactive that reversibly or irreversibly damage many biochemical molecules, such as carbohydrate, 
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protein, lipid and nucleic acid, the damaging of these biomolecules causing a cellular damage and diseases 

[13], [15], [16]. 

 

There are two forms of radicals, the first is reactive oxygen species such as superoxide, hydrogen peroxide 

and hydroxyl radical while the second are reactive nitrogen species such as nitric oxide [17], [18]. 

Antioxidants are molecules or compounds that bind and inactivate the free radicals. Thus, antioxidants defend 

against oxidative stress and preclude the cells damage. There are two types of antioxidants, the first is 

endogenous antioxidants such as copper/zinc superoxide dismutase, selenium containing glutathione 

peroxidase and catalase [19], [20], [21] while the second is exogenous antioxidants such as alpha-tocopherol 

(vitamin E), β-carotene (vitamin A) and ascorbic acid (vitamin C) [22]. 

 

Trace elements are inorganic molecules which essential for life. Although these elements required in a small 

amount by body tissues, but they are very essential for normal body functions [23]. The essential trace 

elements have many functions such as structural elements, stabilizers, important for hormonal function, 

enzymes cofactors and activating or inhibiting enzymatic reactions [24], [25]. Trace elements including 

selenium, copper and zinc are an important elements that play an essential role in maintaining normal 

oxidants/antioxidants state [26]. 

 

Selenium is a nutritionally essential trace element. It is incorporated into a number of enzymes, some of which 

have antioxidant functions. In humans there are 25 selenoproteins and many of these are enzymes that act to 

protect the body against oxidative damage. Selenium has a probable protective effects against many diseases 

[27], [28]. Copper is an essential trace element, it required in the diet because it plays an important role such 

as enzymes cofactor, redox reaction, iron metabolism, energy production, and melanin synthesis [29], [30]. 

 

Zinc is an essential trace element and it represent as main constituent of more than three hundred enzymes in 

the body which make different functions including, enzyme activity, intracellular signaling and protein and 

DNA synthesis [31], [32]. Also, zinc found in the prostate, it play an important role in the normal prostate 

function [30], [33], [34]. 

 

Vitamin C is a water-soluble compounds that required for a variety of biological functions. Its biological 

functions includes, antioxidant by protecting cellular structures from free radicals and it act as a enzymes 

cofactor, such as hydroxylases that participate in collagen synthesis, and synthesis of certain 

neurotransmitters [35- 37]. Vitamin E is a fat-soluble compounds that important for normal functions of the 

body [38], [39]. Vitamin E is participate in many processes against free radicals in turn avert muscular and 

cellular injury [40], [41]. Because some trace elements and vitamins have an essential role in oxidative state, 

this study was purposed to evaluate serum selenium, copper, zinc, vitamin C and E in benign prostatic 

hyperplasia patients. 

 

2. Materials and Methods 

The study comprises of a total 91 men which consist of patients and control groups. The patients group 

comprises 48 men with benign prostatic hyperplasia while the control group comprises 43 apparently healthy 

men. All individuals of groups are obtained from AL-Hilla city and selected by urologist. The range of age 

of both groups are between 45 year to 70 year. Any subjects with diabetes mellitus, endocrine diseases, renal 

disease, hepatic disease, malignancies, drug, alcohol and smoking were excluded from this study. 

 

Seven milliliters of blood by vein puncture were drawn from all subjects of both groups and the blood was 

placed in tube, then the sera were obtained by centrifugation of blood. The sera were stored at -20˚C till the 
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analysis. Serum selenium concentration was estimated by atomic absorption spectrophotometer while serum 

copper and zinc concentrations were estimated by spectrophotometric kit. Serum vitamin C (42) and vitamin 

E (43) by colorimetric methods SPSS were used for statistical analyses. 

 

3. Results 

The main features of BPH patients and healthy control groups as revealed in table (1-1). The study results 

revealed a significant decrease in serum selenium, zinc, vitamin C and E concentrations in BPH patients in 

comparison with those of control group and the copper/zinc ratio were significantly increased in BPH patients 

group in comparison with those of control group, while serum copper concentration were non-significantly 

increased in BPH patients group in comparison with those of control group as publicized in table (1-2). 

 

The outcomes in table (1-3) illustrate a significant negative relationship between serum copper and zinc 

concentrations in BPH patients and control groups, while there are a none-significant relationship among 

serum selenium and copper or zinc concentrations in BPH patients and control groups. 

 

Table (1-1) The Main Features of Study Groups 

Feature Group Mean ± SD P-Value 

 

Number Control 43  

- 
Patient 48 

Age (year) 
Control 55.59 ± 7.12  

> 0.05 
Patient 56.18 ± 5.91 

Prostate Specific Antigen 

(ng/mL) 

Control 1.42 ± 0.49  

< 0.001 
Patient 5.62 ± 1.41 

Duration of disease (year) Patient 5.66 ± 2.36 - 

 

Table (1-2) Mean Serum Selenium, Copper, Zinc, Vitamin C and Vitamin E Concentrations of Study 

Groups 

Parameter Group Mean ± SD P-Value 

 

Selenium (ng/mL) 
Control 92.72 ± 10.65  

< 0.01 
Patient 72.31 ± 8.24 

 

Copper (µg/dL) 
Control 96.54 ± 21.32  

> 0.05 
Patient 103.12 ± 27.30 

 

Zinc (µg/dL) 
Control 89.72 ± 17.21  

< 0.05 
Patient 71.36 ± 12.25 

Copper/Zinc ratio 
Control 1.11 ± 0.19  

< 0.01 
Patient 1.52 ± 0.23 

 

Vitamin C (mg/dL) 
Control 1.24 ± 0.32  

< 0.001 
Patient 0.67 ± 0.18 

 

Vitamin E (mg/dL) 
Control 1.36 ± 0.41  

< 0.001 
Patient 0.72 ± 0.27 

 

Table (1-3) Correlations Among Serum Selenium, Copper and Zinc Concentrations of Study Groups 
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Parameter 
 

Group Selenium (ng/mL) (r) Copper (µg/dL) (r) Zinc (µg/dL) (r) 

 

Selenium (ng/mL) 
Control - -0.03 0.04 

Patient - -0.07 0.08 
 

Copper (µg/dL) 
Control -0.03 - - 0.53* 

Patient -0.07 - -0.42* 
 

Zinc (µg/dL) 
Control 0.04 - 0.53* - 

Patient 0.08 -0.42* - 

(*) This refer to significant relationship (P < 0.05)  

 

4. Discussion 

Many diseases increased with age. In men, one of the most important pathological condition that related to 

age is BPH. Several studies obtain an increase the oxidative stress with aging, for this reason the BPH may 

be aggravated with oxidative stress [44- 46]. Some trace elements includes selenium, copper and zinc are 

essential components of metalloenzymrs and some molecules such as vitamin C and vitamin E which act as 

intra and extra cellular antioxidant, for this reason all these parameters can be used to evaluate the antioxidant 

stat in BPH [47- 49]. 

 

Selenium is a cofactor to antioxidant enzymes such as selenium dependent glutathione peroxidases. Selenium 

dependent glutathione peroxidases are responsible for the reduction of hydrogen peroxide to harmless 

products and prevent lipid damage. This role aids to maintain membrane integrity, and decreases the 

probability of propagation of additional oxidative damage to bio-molecules such as DNA, lipoproteins and 

lipids with the linked increased risk of several diseases [50], [51]. In addition to its incorporation in 

glutathione peroxidase, selenium have a role in the induction of apoptosis, that prevents cellular proliferation 

[52], [53]. 

 

In this study, serum selenium concentration significantly lower in BPH patients in comparison with those of 

control group, this results are in consistence with the with the results of [54- 56] studies. The decreasing of 

serum selenium concentration lead to decrease the antioxidant, decrease the apoptosis and increase cellular 

proliferation in BPH patients. 

 

Copper is a cofactor of many enzymes for example superoxide dismutase [57]. Serum copper concentration 

were non-significantly changed in BPH patients group in comparison with those of control group and this 

agreement with [56], [58] studies. Conversely this results differed from those described by [54], [59] studies 

who did find a significant changed in serum copper concentration of BPH patients group in comparison with 

those of control group. 

 

Zinc is an essential constituent of prostatic fluid and has been assumed to show an important roles in the 

normal prostate function. In the body, the amount of zinc in the prostate are higher than in other tissues [60- 

62]. The zinc accumulation in normal prostate results in two essential effects (metabolic and proliferative 

effect). The metabolic effect zinc includes the inhibition of citrate oxidation by inhibit aconitase activity, 

consequently the citrate can accumulated that result in reduction of Krebs cycle with a decrease in ATP 

production, also it inhibits mitochondrial oxidation and respiration. The proliferative effect of zinc includes 

inhibition of prostatic cell proliferation through the induction of apoptogenesis [63], [64]. 

 

Zinc is important for the many transcription factors and proteins that involved in the regulation of gene 
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transcription, also it is an essential component of a potent antioxidant enzyme (copper/zinc superoxide 

dismutase). As a result, zinc may play a important role in the avoidance of prostatic disease by averting 

oxidative stress [65], [66]. 

 

Serum zinc concentration significantly lower in BPH patients in comparison with those of control group, this 

results are in consistence with the [54], [55] studies. Conversely this results differed from those described by 

[56], [58] studies who did not find a significant changed in serum zinc concentration of BPH patients group 

in comparison with those of control group. In BPH patients group, the decreasing of serum zinc concentration 

lead to decrease the antioxidant, metabolic and anti-proliferative effects that may be lead to increase of 

oxidative stress and DNA damage. 

 

Although copper is an essential element for humans, the higher copper concentration can lead cancer by 

creating DNA damage by free radicals. Various in vitro and in vivo studies have recognized the fact that 

increase copper and decrease zinc leads to increased oxidative stress and DNA damage [66], [67]. 

 

In this study, a significant increase in the copper/zinc ratio raised in BPH patients group in comparison with 

those of control group, this results are agreement with the [59] study. Also the outcome of this study show a 

significant negative relationship between serum copper and zinc concentrations in BPH patients and control 

groups, this results are agreement with the [58] study. From this results the increasing the copper/zinc ratio 

and negative relationship between serum copper and zinc concentrations indicate to increase oxidant (copper) 

and decrease antioxidant (zinc), this lead to increase the free radicals formation, decrease the antioxidant that 

lead to increase of oxidative stress. 

 

Vitamin C is a powerful antioxidant with the ability to clean up free radicals within, and outside the cell. It 

act directly on peroxyl radicals or indirectly by boosting the antioxidant properties of vitamin E. This effects 

help to control lipid peroxidation of cellular membranes and preventing DNA damage by decreasing reactive 

oxygen species or reactive nitrogen species and protects proteins involved in DNA repair [68- 71]. 

 

Vitamin E incorporated into cellular membranes and shields the body structures that protect them from 

oxidative damage. It protects cell membranes from lipid peroxidation by scavenging the superoxide radical 

anion and dismisses oxidative chain reactions [72], [73]. Vitamin C and E act with each other to protect lipid 

structures against peroxidation. Hence, the depletion of vitamin C can be lead to decrease in the regeneration 

of vitamin E i.e the increasing the consumption of vitamin E and finally decease the action of vitamin E. 

 

In this study, it was observed that the antioxidant vitamins, namely, vitamin C and E, were significantly lower 

in BPH patients group in comparison with those of control group, this results are in consistence with the [74], 

[75] studies. The decreasing in serum vitamin C and E in BPH patients may be due to an increase the oxidants, 

these antioxidants act as defense system to prevent oxidative damage in these patients. 

 

In conclusion, the decreasing of antioxidants in BPH resulting in imbalance between oxidant and antioxidant 

that increase the oxidative stress which may be important factor for development and exacerbation of BPH. 

Hence, they may be need of supplementation of selenium, zinc, vitamin C and vitamin E to replace this 

deficiency. 
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