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ABSTRACT 

This study was conducted to evaluate some indicators that increase the risk of 

developing prostate cancer. The current study included the parameters of PSA, 

vitamin D, phosphorous, and calcium in the blood serum with several (191) sam-

ples: (90) samples belonged to prostate cancer patients, (43) samples were from 

men with benign prostatic hyperplasia (BPH), and (58) samples were from 

healthy men as a control group. Samples were collected from patients attending 

the Specialized Nuclear Medicine and Oncology Hospital in Mosul depending on 

PSA test levels and from information documented in patient data. The results 

show a significant (P ≤ 0.01) increase in PSA level in the prostate cancer group 

compared with benign prostatic hyperplasia (BPH), and the control group also 

showed a significant (P ≤ 0.01) increase in PSA level in the BPH group com-

pared with the control group, while no significant (P ≤ 0.01) difference in all tu-

mor stages. The current study showed a significant (P ≤ 0.01) decrease in the lev-

els of vitamin D in the blood serum of the prostate cancer group compared to the 

benign prostatic hyperplasia group and the control group. There was also a signif-

icant (P ≤ 0.01) decrease in vitamin D levels among the patients with benign 

prostate hyperplasia group and control group. In contrast, there was no significant 

(P 0.01) differences in vitamin D levels across all tumor stages. The results 

showed a significant increase (P ≤ 0.01) in the levels of serum calcium in the pa-

tients with prostate cancer compared with the benign prostate hyperplasia group 

and control group and a significant increase (P ≤ 0.01)  in patients with the be-

nign prostate hyperplasia group compared with the controls groups. At the same 

time, the results revealed no significant difference in calcium levels across all 

tumor stages. The results showed a significant (P ≤ 0.01)  increase in the phos-

phorus levels in patients with prostate cancer compared with the benign prostate 

hyperplasia group and control groups and a significant (P ≤ 0.01) increase in the 

patients with benign prostate hyperplasia group compared with control groups. In 

contrast, the result showed no significant difference in phosphorus levels between 

all stages of the tumor.  
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INTRODUCTION 
The prostate gland is one of the most important glands in the male reproductive 
system. It performs a primary function, which is the secretion of prostate fluid, 
which works to support and nourish the sperm during the fertilization process. 
The prostate exhibits a metabolic process adapted to produce prostate fluid, 
consisting of zinc, cholesterol, and the enzymes citrate and kallikrein: 
Coordination of various physical functions: blood pressure, semen liquefaction 
and skin desquamation 1, 2. Many diseases, such as some cancers, can be 
diagnosed using some "biomarkers," such as estimations of certain hormones, 
proteins, or mutations in certain genes. These molecules reverse abnormal 
processes in the affected organs, as these biomarkers help diagnose and 
determine treatment options for the disease 3.  
Prostate gland cancer is one of the most common types of malignancy of the male 
reproductive system worldwide, as well as being one of the leading causes of 
cancer-related death in men. 4.  
Benign prostatic hyperplasia is a pathological condition that increases the number 
of prostatic stromal cells and prostatic epithelial cells in the transitional zone of 
the prostate 5. 
In the past few decades, measurement of the concentration of prostate-specific 
antigens (PSA) has been adopted as an effective marker for diagnosing prostate 
cancer and for following up on disease progression in conjunction with other 
examinations . 6, 7. There are two forms of vitamin D, ergocalciferol (vitamin D2) 
and cholecalciferol (vitamin D3), that are produced endogenously in the dermis 
in response to the sun's ultraviolet rays and are derived from the compound 7-
dehydrocholesterol. External sources of vitamin D include eggs, dairy products, 
vitamin D-containing nutritional supplements, and fish 8. 
Phosphorus is an essential element in the human body. Organophosphorus is 
mainly present in high-energy phosphate compounds, phospholipids, and nucleic 
acids 9. Phosphorus is a mineral that makes up about 1% of the body's mass and 
is necessary for cell functions. It contributes to creating and storing energy in the 
molecular form of adenosine triphosphate, the main ingredient of bones and 
teeth. 10. 
Calcium is a very important element in the human body, and the regulation of 
calcium in the body is of great importance, as it plays a vital role in many 
physiological processes within the body, such as cell division, muscle 
contraction, apoptosis, metabolism processes, phagocytosis, and cellular 
signaling 11, 12. The disease occurs when there is an imbalance in the regulatory 
factors for calcium homeostasis, such as osteoporosis or hypercalcemia 13. 
 
MATERIALS AND METHODS  
In the current study, 191 blood samples were collected from men: (90) samples 
from men diagnosed with prostate cancer, (43) samples from men with benign 
prostatic hyperplasia, and (58) samples from healthy men in the Oncology and 
Nuclear Medicine Specialized Hospital in Mosul. All samples were divided into 4 
age groups: 45 - 55, 56 - 65, 66 - 75, and 76 - 85 years. The prostate cancer group 
is divided into four stages according to the stages of the disease. Blood samples 
were collected in the morning for all men who had fasted for at least 14 hours in 
5 ml tubes, and blood serum was obtained accordingly 14. The statistical analysis 
of this study was carried out using the t-value test 15. 
In the current study, blood serum was used to estimate the levels of some of the 
biochemical variables under study: 
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Biochemical Tests  
PSA & Vitamin D 
PSA and Vitamin D concentrations in serum were estimated by using the 
Minividas Kit provided by BioMérieux - France 16, 17. 
Phosphorus and Calcium concentrations in serum were estimated using the 
Biolabo-France Kit 18, 19. 20. 
 
DISCUSSION 

 

Figure 1. PSA concentration in all age groups 
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Figure 2. Vitamin D3 concentration in all age groups 

           

Figure 3. Phosphorus concentration in all age groups 
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Figure 4. Calcium concentration in all age groups 

 

              

Figure 5. PSA concentrations at each stage 

 

     

Figure 6. Vitamin D3 concentrations at each stage 
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Figure 7. Phosphorus concentrations at each stage 

 

                        

Figure 8. Calcium concentrations at each stage 

 

Figure 1 showed a significant increase (P ≤ 0.01) in PSA levels in the prostate 
cancer group compared with the (BPH) and control groups, which also showed a 
significant increase (P ≤ 0.01) in PSA levels in the (BPH) group compared with 
the control group. Whereas figure 5 showed no significant difference in the 
stages group. The PSA test is considered one of the most widely used vital 
markers to diagnose prostate cancer, as it is used in all stages of prostate cancer 
detection, monitoring patients after diagnosis, patients' response to treatment, and 
recurrence after treatment 21,  22.  

Figure 2 showed a significant decrease (P ≤ 0.01) in vitamin D concentration in 
the prostate cancer group compared with other groups and a significant decrease 
(P ≤ 0.01) in vitamin D in the BPH group compared with the control group. This 
is consistent with a study by 23, whereas there was no significant difference in the 
stages of the cancer group in Figure 6. One study on the relationship of vitamin D 
with prostate cancer indicated that an increase of 20 nmol/L of vitamin D in 
plasma measured in patients with prostate cancer before and after diagnosis 
reduced the overall prostate cancer death rate by 9% 24. The presence of calcitriol 
in the blood regulates cell growth and differentiation, as well as the invasion and 
maturation of tumors and its participation in the suppression of cancer in the 
body. Thus, it is assumed that a high percentage of vitamin D prevents many 
types of cancer 25.  

Figure 3 showed a significant increase (P ≤ 0.01) in phosphorus levels in the 
prostate cancer group compared with the (BPH) and control groups and showed a 
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significant increase in (BPH) group compared with the control group. In contrast, 
Figure 7 showed no significant difference between all stages of cancer. These 
elevated intracellular levels of phosphorous increase ribosomal RNA 
biosynthesis, resulting in increased synthesis of a protein that supports tumor 
growth 26.  

Studies have indicated that low vitamin D levels are associated with cancer and 
tumors with high levels of irregular phosphate in the body. It is thought that 
hyperphosphatemia may be a mediating factor linking low vitamin D levels in 
blood serum and an increased risk of cancer. 27. 

Figure 4 revealed a significant (P ≤ 0.01) increase in calcium levels in the 
prostate cancer group when compared to the (BPH) and control groups. In 
contrast, Figure 8 revealed no significant (P ≤ 0.01) difference in calcium levels 
in all stages of cancer. Calcium homeostasis occurs regularly, but this regulation 
can be disturbed by many benign or malignant processes. This imbalance may 
occur in patients with cancer. Hypercalcemia in the blood serum resulting from 
malignancy occurs due to the protein production associated with parathyroid 
hormone. Thus, increasing calcium uptake from bone or producing cytokines that 
activate osteoclast degradation 28. Mutations in cancer cells lead to changes in 
expression that affect the function of calcium channels, pumps, and bound 
proteins, which lead to an increase in calcium levels to the maximum level 
compared to normal cells. These high calcium levels allow cells to multiply and 
turn into malignant tumors 29. 

 

CONCLUSION  

An increase in phosphorous levels in the blood, like hyperphosphatemia, 
activates the endocrine feedback mechanism, which reduces the biologically 
active vitamin D and reduces phosphate absorption from the intestine. Moreover, 
when there is an excessive increase in phosphate levels in the blood, there will be 
an increase in the levels of inorganic phosphate in the tumor through the sodium 
phosphate transporters in the cells. 
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