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ABSTRACT 

Prostate enlargement is generally a slow-growing disease, with the majority of men living for many years without 
symptoms. However, it is a life-threatening condition, and early treatment can control its progression. It is one of the 
most common diseases after the age of fifty, affecting males and impacting the prostate gland, which is important for 
maintaining sperm due to its contribution to seminal fluid production. This study was conducted from September 5, 
2025, to December 5, 2025, to evaluate the levels of certain biochemical variables in the blood serum of 80 men aged 
45-80 years. Blood samples were collected from Oncology Hospital in Medical City. Forty blood samples were collected
from the patient group and forty from the healthy control group. Then, several biochemical variables were measured
(prostate-specific antigen, C-reactive protein, fibrinogen-gamma, glucose, C-reactive protein 1-endothelin, ferritin, zinc,
and SOD). The results showed significant differences between the two groups at a probability level of P ≤ 0.05.
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1 INTRODUCTION 

Prostate diseases are among the most common diseases after the age of fifty, affecting males and impacting the prostate 
gland, whose importance lies in preserving sperm due to its contribution to the production of seminal fluid (1). Benign 
prostatic hyperplasia (BPH) is a histological disease characterized by excessive growth of epithelial and stromal cells in 
the transitional zone of the prostate gland (2,3). It is a common disease that affects the lifestyle of men as they age (4). 
The disease is one of the diseases that cause symptoms in the lower urinary tract, which may be accompanied by 
symptoms of non-prostate diseases such as bladder weakness (6,5). 

Prostate enlargement is diagnosed by measuring the level of prostate-specific antigen (PSA), which is a significant 
diagnostic indicator, in addition to monitoring the progression of the disease, which is one of the oldest diagnostic 
indicators of the disease. (8,7). While measuring prostate-specific antigen levels is primarily used to diagnose prostate 
cancer, its levels can also be elevated in some non-cancerous conditions, such as prostatitis and benign prostatic 
hyperplasia (BPH). It is an indicator of the development of 25% of prostate cancer cases if the level of prostate-specific 
antigen is between 4-10 ng/cm3 (9). 
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C-reactive protein (CRP) is one of the acute inflammatory proteins that rise during inflammatory infections (10). CRP 
levels may also rise in several conditions, including obesity (11), atherosclerosis (12), heart disease (13), and types -2 
diabetes  (14-15). 

Fibrinogen is one of the most abundant plasma proteins, and it is present at a rate of 2-4 mg/ml under normal 
physiological conditions, but its concentration can double in some pathological conditions. Qualitative and quantitative 
changes in the protein play an important role in pathological coagulation and bleeding disorders, making fibrinogen a 
focus of research studies (16,17). 

Endothelin-11 is one of the most important biological peptides in the human body. It plays a key role in vasoconstriction 
and has broad effects on many physiological and pathological systems in the body. Endothelin-1 is mainly produced by 
endothelial cells, which are the cells that line the inner surface of blood vessels. This puts it in an ideal position to 
influence the dilation and constriction of blood vessels. Although its primary function is to constrict blood vessels, 
research has revealed its role in a variety of physiological processes and pathological pathways, including the regulation 
of blood pressure and inflammation, the development of some cardiovascular diseases, and even its role in some types 
of cancer (18). 

Ferritin is one of the most important proteins involved in iron metabolism, as it stores iron and plays a key role in its 
metabolism. There are two types of ferritin: cytoplasmic ferritin and mitochondrial ferritin (FTMT). Cytoplasmic ferritin 
stores excess iron in the mitochondrion and releases it when needed through its breakdown. The regulation of    
Mitochondrial ferritin is classified as a metal-binding protein and is found in mitochondria. Once the mitochondria 
absorb the protein, it can be processed into a mature protein, and functional ferritin sheaths are built (19). Low ferritin 
levels are associated with several diseases, including anemia. (20). 

Zinc is a trace mineral essential for many cellular processes, crucial for growth, and may play a significant role in cancer 
development and outcomes. Nutrition plays a profound and increasingly recognized role in mitigating risk factors for 
chronic diseases.In addition, zinc's immune function is linked to cellular signaling pathways, providing multiple 
mechanisms for zinc's role in cancer. Zinc has direct effects on cancer cells, influencing immune function and tumor 
suppression.  (21). Low zinc levels are linked to several diseases, including cancer and multiple sclerosis (22). 

Superoxide dismutase (SOD) is an antioxidant enzyme found primarily in mitochondria. Among SOD enzymes, 
manganese superoxide dismutase is the predominant mitochondrial enzyme. In 2005, it was shown that elevated 
MnSOD levels in various tissues inhibit the growth of cancer cells (23). Low levels of superoxide dismutase are linked 
to several factors that lead to cancer, including smoking (24). 

2 MATERIAL AND METHODS 

2.1 Collection of specimens                                                                   

This study was conducted from 5/9/2025 to 5/12/2025 to evaluate the levels of some biochemical variables in the 
blood serum of 80 blood samples from men aged between (45-80) years. The blood samples were collected from 
Oncology Hospital in Medical City The samples were divided into two groups: 

Patient group: (40) blood samples were collected from patients with benign prostatic hyperplasia (BPH). 

Healthy control group: (40) blood samples were collected from the control group (healthy individuals) without any 
disease. 

Subsequently, several biochemical variables were measured (prostate-specific antigen, C-reactive protein, fibrinogen-
gamma, glucose, C-reactive protein 1-endothelin, ferritin, zinc, and SOD). 

2.2 Estimating the level of biochemical variables in the samples under study 

Biochemical variables, including PSA, CRP, FGG, 1-endothelin, ferritin, zinc, and SOD, were measured using enzyme-
linked immunosorbent assay (ELISA) on serum from both patients and healthy individuals. The plate contained 96 
antibody-coated wells, after which antibodies against all the biochemical variables were captured. The enzyme-labeled 
antibody and serum antigens are used. The reaction between the antigens and antibodies is non-competitive and results 
in a sandwich-like complex. During incubation, the immune complex aggregates in the titration tubes due to the high-
affinity reaction between streptavidin and biotinylated antibody. After equilibrium is reached, the bound antibody 
fragments separate from the unbound antigens in the washing process. The enzyme's activity in the bound antibody 
fragments is directly proportional to the antigen concentration. It is stimulated by HRP, and upon addition, the pits 
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appear blue. Then, the stop solution is applied to each pit, and the color changes from blue to yellow. The optical density 
is measured at a wavelength of 450 nm. 

2.3 Statistical analysis 

The Statistical Package of Social Sciences (SPSS) was used with a completely randomized design (CRD) to analyze the 
data using statistical methods for the study samples, through a t-test to determine the significant differences between 
the two groups at a probability level of (P≤0.05). 

3 RESULT AND DESICCATION                                      

3.1  Analysis of immunological and biochemical variables in both groups 

The levels of certain biochemical variables were assessed in the blood serum of men with benign prostatic hyperplasia 
(BPH). The results, as shown in Table ( 1), indicate a significant increase in the levels of the studied variables (PSA, 
Glucose, CRP, FGG ) in the blood serum of patients compared to healthy individuals, as illustrated in the figures(1,2,3,4).                                                                                                                      

Table 1: The mean ± S.D of the parameters in the two groups  

Mean ± SD Parameter 

BPH 

n=40 

Control 

n=40 

0.62 ±2.01 0.41 ±1.17 PSA (ng/ml) 

11.12 ±169.84 7.52 ±92.04 Glucose (mg/ml) 

0.37 ±1.91  0.31   ±1.32 CRP (ng/ml) 

254.24   ±1201.61  403.84   ±796.61  FGG (ng/ml) 

  

 

Figure 1: PSA in the serum of the blood samples under study 
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Figure 2: FGG in the serum of the blood samples under study 

 

Figure 3: CRP in the serum of the blood samples under 

 

Figure 4: FGG in the serum of the blood samples under study 

On the other hand, the results, as shown in Table (2), indicated a significant increase in the levels of the studied variables 
(Endothelin-1 ) in the blood serum of patients compared to healthy individuals. In contrast, the variables (ferritin, Zinc, 
SOD ) showed a significant decrease in the blood serum of patients compared to healthy individuals, as shown in the 
figures(5,6,7,8). 
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Table 2: The mean ± S.D of the Endothelin-1 and ferritin parameters in the two groups  

Mean ± SD            Parameter 

BPH 

n=40 

Control 

n=40 

5.23 ±44.43 5.08 ±21.06 Endothelin-1 (pg/ml) 

100.54±17.66 245.65±20.32 Ferritin (ng/ml) 

65.67 ±3.75  100.65±4.67 Zinc (ng/ml) 

0.89±0.124 2.5 ±0.54  SOD (U/ml) 

 

 

Figure 5: Endothelin-1 in the serum of the blood samples under study 

 

Figure 6: Ferritin in the serum of the blood samples under study 
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Figure 7: Zinc in the serum of the blood samples under study 

 

Figure 8:  SOD in the serum of the blood samples under study 

Table 3: The mean ± S.D of the parameters in the two groups  according to age 

Age group Age (45-55) 

Mean ± SD 

Age (56-65) 

Mean ± SD 

Age (66-80) 

Mean ± SD 

PSA (ng/ml) 0.62 a ±2.01 0.58 a ±1.97 0.59 a ±1.99 

Glucose (mg/ml) 11.12 a ±170.04 12.02 a ±170.84 10.12 a ±169.14 

CRP (ng/ml) 0.37 a ±1.97 0.37 a ±2.01 0.37 a ±1.99 

FGG (ng/ml) 264.24 a   ±1221.61 254.24 a   ±1211.61 264.14 b   ±1261.61 

Endothelin-1 (pg/ml) 5.83 a ±47.13 5.33 a ±45.93 6.13 b ±64.17 

Ferritin (ng/ml) 100.14±17.16a 99.94±18.96a 117.24±18.06b 

Zinc (ng/ml) 65.17±3.55 a 66.07±3.61 a 85.17±3.95 b 

SOD (U/ml) 0.90±0.144 a 0.91±0.151 a 0.89±0.134 a 

While the biochemical variables were studied according to age groups ( 45-55) , (56-65) , (66-80) years respectively, 
and shown in Table ( 3), it was found that there were no significant differences for the variables ( PSA, Glucose, CRP, 
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SOD) for all age groups. However, the variables ( FCG, Endothelin-1, ferritin, Zinc, SOD) showed a significant decrease 
in the age group (66-80 ) years compared to the other groups. 

4 DISCUSSION 

Elevated blood levels of PSA may be associated with an increase in prostate gland size and tissue damage caused by 
prostate diseases such as prostate cancer, benign prostatic hyperplasia, and prostatitis (26). The results above show 
that the PSA level is significantly elevated at a probability level (p ≤ 0.05) in the blood serum of men with prostate 
compared to the control group, and that the results of this study were consistent with the results of  (27), who indicated 
in their results that the concentration of cancer antigen was higher in the group of patients compared to the control 
group, and that the reason for this increase is due to the structural and functional changes that occur in the prostate 
gland. Because the PSA test is used in all stages of prostate diseases, this explains the wide range of values for the 
indicator in patients, as the PSA value depends on the stage and progression of the disease (28). Prostate-specific 
antigen (PSA) is one of the diagnostic indicators that plays an important role in the diagnosis of prostate cancer(29, 30). 

The (CRP) result was consistent with the findings of Shun-Fa Hung et al. (31) and Sauver et al. (32). It is believed that 
the elevation is due to chronic inflammation, which may contribute to prostate enlargement; therefore, treating chronic 
inflammation is essential to prevent disease progression (33). Furthermore, the results of McArdle and colleagues (34) 
indicated that patients with metastatic prostate have high levels of C-reactive protein and that this measurement may 
predict poor outcomes if the patient’s condition progresses, regardless of the level of prostate-specific antigen. 
However, the result of the elevated glucose was consistent with the findings of the study by Xiong et al. (35) and the 
study by Nugroho (36). Since they found that high blood glucose and prostate size were strongly associated in patients 
with benign prostatic hyperplasia (BPH), high blood glucose became an important risk factor for BPH in patients with 
BPH. Since diabetes is a common disease in middle-aged and elderly patients, studies have indicated a possible link 
between diabetes and benign prostatic hyperplasia (BPH) for many years. (37). 

However, the elevated fibrinogen gamma result was consistent with that of Ma et al. (38), who reported that patients 
with benign prostatic hyperplasia showed a significant increase in fibrinogen concentration, especially those with high 
PSA levels. Therefore, the study recommended monitoring patients with elevated FGG levels. Additionally, Gerner et al. 
(39) reported fibrin deposition in various types of cancerous tumors, with high concentrations of fibrin G in the blood 
plasma of cancer patients, which explains the high level of fibrin G in prostate cancer patients in the current study. 
Elevated levels of fibrinogen gamma may promote the development and progression of cancer cells, and this may 
explain why some cases of prostatitis progress to prostate cancer in some patients (40). 

The result of elevated endothelin-1 hormone was consistent with the findings of Dadali et al. (41) and Torres et al. (42), 
who found elevated levels of endothelin-10 hormone in patients with benign prostatic hyperplasia and prostate cancer 
compared to control groups. The reason for the increase in endothelin-1-ET in benign prostatic hyperplasia is attributed 
to the important role that this hormone plays in a variety of pathophysiological processes, including growth, tissue 
differentiation, vascular tone, hormone production, pulmonary diseases, cardiovascular disorders, kidney diseases, 
wound healing, nerve transmission, and cancer (43). 

Low ferritin levels in patients with benign prostatic hyperplasia can be explained by a disturbance in iron metabolism 
compared to normal cases, as studies have shown that prostate diseases are associated with changes in iron-regulating 
proteins such as hepcidin and ferritin (44), On the other hand, comparative studies have shown that ferritin levels are 
lower in some prostate diseases compared to healthy individuals, indicating a problem with iron stores or 
consumption(45). Prostate patients (in general) also have a difference in the distribution of iron within the body, as 
iron may be present in tissues in an abnormal way while it is low in the serum, leading to a decrease in ferritin measured 
in the blood (46). 

Zinc may play a role in cancer development, so high zinc concentration may have a protective role in prostate cancer 

and could be used as a therapeutic or preventive intervention   (47   ) . The prostate gland contains one of the highest 
concentrations of zinc in the body. Studies have shown that patients with prostatitis, (BPH), or prostate cancer often 
have abnormal zinc levels. This leads to changes in zinc levels throughout the body and an imbalance in its distribution 
within tissues. Zinc prevents the malignant transformation of normal prostate tissue by inhibiting citric acid oxidation, 

inducing apoptosis, and exhibiting antioxidant activity(48). 

Superoxide dismutase (SOD) is a group of antioxidant enzymes that play a crucial role in combating oxidative stress in 
cells. It is particularly important in the detoxification of reactive oxygen species. A study indicated that administering 
superoxide dismutase leads to increased apoptosis in prostate cancer cell lines (PC-3) by increasing caspase-3 

expression. (49) Superoxide dismutase could be considered a treatment for advanced-stage prostate cancer. This has 
become hormone-resistant and spread to other organs, where it induces programmed cell death in prostate cells. The 
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superoxide dismutase family of enzymes removes reactive oxygen species derived from oxygen, and high activity of 

these enzymes is often protective against prostate cancer (50). 

5 CONCLUSION 

This study shows that the level of serum PSA, CRP, FGG, glucose and Endothelin-1 has significant correlation with benign 
prostatic hyperplasia, while the plasma antioxidant defenses and trace elements such as SOD, zinc and ferritin are 
significantly decreased, especially in elderly age group. These pathophysiological changes underscore the importance 
of chronic inflammation, oxidative stress and endothelial dysfunction in the initiation and development of the disease. 
In summary, keeping track of these biochemical indicators can significantly contribute to the precision of early diagnosis 
and the management of the disease in aging male populations and, thus, public health outcomes, providing valuable 
information to guide future clinical strategies. 
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