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ABSTRACT
This study aimed to investigate the role of  inflammatory processes in benign prostatic enlargement among men 
with elevated prostate-specific antigen (PSA) levels without a history of  prostatic disease. Additionally, we aimed to 
examine the influence of  serum zinc levels on prostate volume. We investigated the associations between systemic 
inflammatory markers, serum PSA, and serum zinc levels in 48 men without a history of  prostatic disease, aged 
between 60-72 years, and 30 healthy men in the same age range. Data collection occurred between 1/2/2022 to 
1/10/2022. The results are presented as mean values ± standard error (SE), and statistical significance was deter-
mined at p≤0.05. The levels of  sIL-8 (P: 44.295±1.002, C: 1.404±0.2562), IL-6 (P: 7.406±0.5632, C: 4.468±0.830), 
CRP (P: 14.765±0.565, C: 6.267±0.538), increased significantly in patients with high PSA, while zinc levels (P: 
92.305±2.8235, C: 114.565±8.861) decreased in the patient group. Regarding white blood cell (WBC) parameters, 
patients exhibited a significant increase in WBC total count (P: 12995.00±488.47, C: 7713.333±777.778), neutrophil 
% (P: 69.450±1.619, C: 51.200±1.826), lymphocyte % (P: 39.50±2.024, C: 30.867±1.268), and NLR (2.013±0.105). 
Conversely, there were no significant differences in eosinophil % (P: 3.450±0.4558, C: 3.267±0.5297), basophil % (P: 
0.300±0.105, C: 0.267±1182), or monocyte % (P: 3.450±0.4558, C: 3.267±0.5297) between the two groups. In men 
without known prostatic illness, increased PSA was linked to markers of  systemic inflammation. The results indicate 
the role of  inflammatory processes in increasing the size of  the prostate gland, as evidenced by the increased levels of  
immune markers like white blood cells and interleukins, along with the influence of  zinc. Future research is required 
to determine how these markers relate to the development and incidence of  prostate cancer. 
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INTRODUCTION

The serum prostate-specific antigen (PSA) test remains the most 
widely utilized screening tool for prostate cancer (PC), although 
its value is still debatable. While PSA has strong sensitivity, it has 
low specificity since it is challenging to distinguish between patients 
with PC and those with benign prostatic illnesses [1]. High PSA 
levels have been associated with urinary tract infections, acute 
or chronic prostatitis, or benign prostatic hyperplasia (BPH) [2]. 
However, various conditions connected to the prostate, including 
prostatitis, BPH, and other treatments, can increase serum PSA 
levels. It is important to note that prior studies [2] have mostly fo-

cused on PSA concentrations of  4.0 ng/mL or higher. Nowadays, 
it is thought that inflammation contributes to the progression and 
development of  prostate issues [3-7] and that chronic inflamma-
tion is present in more than 75% of  BPH surgical specimens [8].

Research has examined the relationship between systemic in-
flammation and PSA characteristics. Several disorders linked to 
increased PSA levels are related to systemic inflammation [9]. Nev-
ertheless, the relationship between systemic inflammation and PSA 
levels in asymptomatic males is unknown. This is significant be-
cause identifying indicators corresponding to PSA levels and track-
ing PC risk could become a valuable additional tool to evaluate PC 
risk in men with elevated PSA [10]. A higher risk of  developing 
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colorectal cancer is linked to high levels of  circulating C-reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR) [11]. 
Lung cancer risk is inversely correlated with CRP and ESR levels 
[12]. The development of  PC is linked to CRP, neutrophil count, 
platelet-lymphocyte ratio (PLR), and neutrophil-lymphocyte ratio 
(NLR) [13]. Low-grade systemic inflammation is correlated with 
high white blood cell count (WBC) and CRP readings. Moreover, 
carotid atherosclerosis is linked to higher WBC counts and CRP 
levels [14]. Mild systemic inflammation, characterized by elevated 
WBC and CRP levels, has been associated with obesity and dia-
betes [15]. 

Lately, some articles have connected inflammation and subclin-
ical PSA levels. In order to best assist asymptomatic patients with 
increased PSA levels, systemic inflammation should be examined. 
Markers of  systemic inflammation have been the subject of  several 
further research. However, most of  those articles have concentrat-
ed on PSA levels of  4.0 ng/mL or higher [16].

Inflammation, both locally and systemically, has been researched 
to comprehend the biological significance of  high PSA values. A 
powerful biomarker for diagnosing prostate inflammatory diseases, 
such as BPH and chronic pelvic pain syndrome/chronic prostatitis, 
has been identified as interleukin 8 (IL-8) in seminal plasma [17]. 
However, there is little evidence that serum IL-8 (sIL-8) can predict 
the risk of  patients with high PSA levels [18]. Numerous healthy 
cells produce the multipurpose cytokine interleukin-6 (IL-6), such 
as monocytes, fibroblasts, and T lymphocytes. Moreover, IL-6 
promotes the growth of  numerous malignancies, such as prostate 
cancer, melanoma, renal cell carcinoma, ovarian carcinoma, and 
lymphoma [19, 20]. Pro-inflammatory cytokines were also linked 
to PSA generation and prostate cancer development [21]. Zinc is 
necessary for cell development and reproduction and constituent 
of  many metalloenzymes. The prostate has ten times more total 
zinc than other soft tissues do. Prostate epithelial cells have a quick 
uptake of  zinc under physiological conditions of  testosterone and 
prolactin levels, and the transportation process is facilitated by a 
cell membrane transporter. On the other hand, the ability of  pros-
tate tumor adenocarcinoma cells to accumulate zinc is lost [22]. 
The purpose of  this study was to investigate the impact of  inflam-

matory processes, as indicated by specific immunological markers, 
on prostate enlargement. Additionally, the study aimed to explore 
the role of  zinc in this context.

MATERIAL AND METHODS

We enrolled men aged 60 to 72 recently diagnosed with pros-
tate enlargement and had not undergone previous PSA testing. 
Recruitment occurred from January 2, 2022, to January 10, 
2022, resulting in a cohort of  48 individuals with PSA levels ex-
ceeding 4 ng/ml. In addition, we collected blood samples from 
30 healthy men within the same age range, and patients who 
had a differential white blood cell count test were compared with 
them. The prostate antigen test was carried out after the sample 
was centrifuged to extract the serum. The exclusion criteria in-
cluded chronic illnesses and medication use. 

Automated analyzers were used to evaluate laboratory tests 
that included neutrophil-lymphocyte ratio (NLR), differential 
white cell count (neutrophils, lymphocytes, basophils, eosino-
phils, monocytes), and white blood cell count (WBC). C-reactive 
protein was measured using particle-enhanced immunoturbidi-
metric analysis (Roche C-Reactive Protein Latex, COBAS) fol-
lowing standardized protocols. Serum total PSA, interleukin-6 
(IL-6), and interleukin-8 (IL-8) assays were performed using the 
Fine test (Wuhan Fine Biotech). Serum trace element zinc levels 
were measured using the Genotek fully automated Zinc Giesse 
Kit (Giesse diagnostic - Italy), which involved a deproteinization 
process.

Statistical analysis 

Statistical analyses were conducted using Microsoft Excel 2016, 
Statistical Package for the Social Sciences 19.0 (SPSS Inc., Chica-
go, IL, USA), and GraphPad Inc. (San Diego, CA, USA). Con-

Table 1. Comparative analysis of PSA, IL-8, IL-6, CRP, and zinc lev-
els between patients and control group

Parameters Patients Control

PSA
IL-8
IL-6
CRP
Zinc

9.1397±1.474
44.295±1.002
7.406±0.5632
14.765±0.565

92.305±2.8235

1.4799±0.19995
1.404±0.2562
4.468±0.830
6.267±0.538

114.565±8.861

*p≤0.05

Table 2. Comparison of white blood cell (WBC) parameters be-
tween patients and control group

WBC Parameters Patients Control

WBC count
Neutrophil %
Eosinophil %
Basophil %

Monocyte %
Lymphocyte %

NLR

12995.00±488.47
69.450±1.619
1.550±0.2562
0.300±0.105

3.450±0.4558
39.50±2.024
2.013±0.105

7713.333±777.778
51.200±1.826
1.533±0.3362
0.267±1182

3.267±0.5297
30.867±1.268
1.092±0.128

*p≤0.05

Figure 1. PSA levels across groups
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Figure 2. IL-8 levels in study groups
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DISCUSSION

The current study is, to our knowledge, the first to date to 
investigate the association between blood PSA levels in males 
without prior systemic inflammation and a number of  inflam-
matory indicators. The study obtained PSA data from a clinical 
laboratory, including 48 men with PSA screenings. Consequent-
ly, some might have had PC, PBH, prostatitis, or acute urine re-
tention (AUR). PSA is still one of  the most effective markers for 
early prostate diagnosis issues [25]. Using a PSA cut-off  value 
of  4 ng/mL, this study looked into the relationship between se-
rum PSA levels and inflammatory indicators in the body. In our 
research, we discovered a link between prostatic inflammation 
and peripheral WBC count. This discovery supports the results 
of  earlier research by Dr. Kazutoshi et al. [26], which showed a 
correlation between peripheral WBC count and the severity of  
BPH. Hence, it may be inferred that a higher peripheral WBC 

tinuous variables were presented as the mean and standard error 
(SE) [23, 24].

RESULTS

Patients with prostate issues had significantly higher PSA 
concentrations than controls, as seen in Table 1 and Figure 1. 
When examining immunological indicators, the results for IL-6, 
IL-8, WBC count, WBC differential count (neutrophils, lympho-
cytes), CRP, and NLR revealed higher levels in the patient group, 
demonstrating statistically significant differences between the two 
groups (Tables 1-2 and Figures 2-7). However, the variations in 
monocyte, eosinophil, and basophil levels between the groups 
were not statistically significant (p<0.05).

Regarding zinc levels, patients had a decrease compared to the 
control group (p<0.05) (Figure 8).

Figure 3. IL-6 levels in study groups
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Figure 4. WBC count in study groups
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Figure 5. Differential WBC count in study groups
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Figure 6. NLR ratio in study groups
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Figure 7. CRP levels in study groups
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Figure 8. Zinc levels in study groups
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of  acute urine retention (AUR) in PBH patients and plasma 
levels of  serum IL-6 and IL-8 [43-45].

Numerous laboratory investigations have consistently high-
lighted the significance of  impaired zinc retention as a critical 
factor in the proliferation and progression of  malignant pros-
tate cells. Prostate epithelial cells contain extremely high zinc 
concentrations in their mitochondria, where zinc suppresses ci-
trate oxidation and inhibits mitochondrial aconites. Malignant 
prostate cells, it turns out, have a higher rate of  citrate oxidation 
than normal prostate cells, although increased citrate oxidation 
is not currently believed to cause prostate carcinogenesis [18].

Incubating prostate cancer cell lines with physiological lev-
els of  zinc led to a noticeable suppression of  cell development, 
according to Liang's experiments [46]. Our investigation sup-
ported the findings of  Li et al., which established that men with 
high PSA values have lower blood levels of  zinc than men with 
normal PSA values and that this difference serves as a prostate 
cancer risk factor [47].

CONCLUSION
In the context of  prostate cancer management, continuous pa-

tient monitoring and the identification of  associated risk factors 
hold significant importance. Our study showed an increase in 
various indicators associated with inflammatory pathways in in-
dividuals diagnosed with benign prostatic hyperplasia compared 
to healthy individuals in Iraq. There were elevated levels of  in-
terleukin IL-8 and IL-6, as well as an increase in prostate-specific 
antigen among individuals affected by prostatic hyperplasia. Ad-
ditionally, there was an increase in circulating C-reactive protein 
(CRP) levels and total leukocyte count. Zinc levels were lower in 
affected individuals compared to healthy people. 

ACKNOWLEDGMENTS

Conflict of interest
The authors declare no conflict of  interest. 

Ethical approval
This study was approved by the ethical committee of  the Uni-

versity of  Anbar (approval ID: ref  101, 6/8/2023).

Authorship
AMS contributed to conceptualizing the research idea and 

writing the initial draft of  the article. IAS contributed to oversee-
ing sample collection and conducting data analysis. RMR per-
formed critical revisions. AMS and RMR contributed to editing 
the manuscript.

REFERENCES

1.	 Thompson IM, Pauler DK, Goodman PJ, Tangen CM, et al. Prevalence of  prostate 
cancer among men with a prostate-specific antigen level < or =4.0 ng per milliliter. N 
Engl J Med. 2004;350(22):2239-46. doi: 10.1056/NEJMoa031918.

2.	 Ploussard G, Nicolaiew N, Marchand C, Terry S, et al. Risk of  repeat biopsy and 
prostate cancer detection after an initial extended negative biopsy: longitudinal 
follow-up from a prospective trial. BJU Int. 2013;111(6):988-96. doi: 10.1111/j.1464-
410X.2012.11607.x.

3.	 Chughtai B, Forde JC, Thomas DD, Laor L, et al. Benign prostatic hyperplasia. Nat 
Rev Dis Primers. 2016;2:16031. doi: 10.1038/nrdp.2016.31.

4.	 Gandaglia G, Briganti A, Gontero P, Mondaini N, et al. The role of  chronic prostatic 
inflammation in the pathogenesis and progression of  benign prostatic hyperplasia 
(BPH). BJU Int. 2013;112(4):432-41. doi: 10.1111/bju.12118. .

count indicates more systemic inflammation, which exacerbates 
prostatic inflammation and worsens BPH.

Moreover, we discovered a favorable correlation between the 
peripheral neutrophil and lymphocyte count and prostatic in-
flammation, demonstrating the inherent relationship between 
systemic and prostatic inflammation [27]. While the mecha-
nisms driving prostate development in individuals with elevat-
ed WBC counts are not fully understood, hypotheses suggest 
that neutrophils may recruit monocytes by interacting with 
endothelial cells, leading to the release of  Monocyte Chemo-
attractant Protein-1 (MCP-1) [28]. In the general population, 
an increased serum MCP-1 level is linked to a high WBC count 
[29]. In vitro, MCP-1 attracts monocytes and stimulates pros-
tate epithelial cells, and it is secreted by prostate stromal cells in 
response to inflammatory cytokines [30]. 

Another possibility is that active neutrophils damage endo-
thelial cells through increased release of  the enzyme elastase. 
Hypoxia-stimulated prostate development could result from the 
aberrant blood flow that develops around the damaged vascula-
tures in the prostate [31]. Prior studies showed that high serum 
PSA and high NLR are related [32]. Lymphocytes are involved 
in adaptive immunity, while neutrophils are involved in innate 
immunity. NLR is an indicator of  the balance between neutro-
phils and lymphocytes [33]. In this study, NLRs were higher 
among men with elevated serum PSA levels compared to those 
with normal PSA levels. The relationship between NLR and 
elevated blood PSA levels may indicate a problem with the 
adaptive ability of  the host to control inflammation, as NLR re-
flects the equilibrium between adaptive (lymphocytes) immune 
responses and innate (neutrophils) responses [32-35]. 

In the current study, individuals with elevated blood PSA 
levels had higher serum CRP levels than men with normal 
serum PSA. This result is in line with a study that discovered 
a positive correlation between serum CRP and PSA in males 
(n=302) who were over 35 and sent for PC screening, as well 
as in men with PSA levels greater than 2.5 ng/ml [36]. Two 
investigations found a link between PC and serum CRP, one in 
the Doctors' Health Study and the other among a small sample 
of  156 French men [37]. Further research is needed to deter-
mine whether males with elevated PSA and CRP have a higher 
chance of  developing PC [38].

Interleukin 8 is a pro-inflammatory Cysteine-X-Cysteine 
(CXC) chemokine that contributes to the inflammation con-
nected with BPH and other inflammatory diseases [39, 40]. 
Cross-sectional studies of  sIL-6 and sIL-8 in 256 and 245 BPH 
patients were conducted using univariate and multivariate lo-
gistic regression analyses. The results revealed a positive cor-
relation between sIL-6 and sIL-8 levels in the AUR group and 
AUR [41, 42].

Another study evaluated the expressions of  IL-8 in patients 
with BPH and those with BPH accompanied by prostatic in-
flammation and revealed a significantly higher occurrence of  
urine retention among those whose condition was aggravated 
by inflammation compared to those with BPH alone. Wu et al. 
confirmed the high level of  interleukin in the serum of  patients 
with benign prostatic hyperplasia who suffer from acute uri-
nary retention, which can be used as an early predictor of  acute 
urinary retention. Significant cytokines that play an important 
role in the immunological inflammation of  prostate hyperplasia 
include IL-6 and IL-8, found in prostatic fluid. Numerous re-
search have examined the connection between the prevalence 



JOURNAL of MEDICINE and LIFE

1392 JOURNAL of  MEDICINE and LIFE. VOL: 16 ISSUE: 9 SEPTEMBER 2023

Licensed under CC BY 4.0

26.	 Fujita K, Hosomi M, Nakagawa M, Tanigawa G, et al. White blood cell count is 
positively associated with benign prostatic hyperplasia. Int J Urol. 2014;21(3):308-12. 
doi: 10.1111/iju.12243.

27.	 Liao X, Tang Z, Ai J, Xu H, et al. Detection of  Prostatic Inflammation From 
Peripheral Lymphocyte Count and Free/Total PSA Ratio in Men With LUTS/
BPH. Front Pharmacol. 2020;11:589. doi: 10.3389/fphar.2020.00589.

28.	 Schratzberger P, Dunzendorfer S, Reinisch N, Kähler CM, et al. Release of  
chemoattractants for human monocytes from endothelial cells by interaction 
with neutrophils. Cardiovasc Res. 1998;38(2):516-21. doi: 10.1016/s0008-
6363(98)00014-5.

29.	 ukami A, Yamagishi S, Adachi H, Matsui T, et al. High white blood cell count and 
low estimated glomerular filtration rate are independently associated with serum 
level of  monocyte chemoattractant protein-1 in a general population. Clin Cardiol. 
2011;34(3):189-94. doi: 10.1002/clc.20834.

30.	 Fujita K, Ewing CM, Getzenberg RH, Parsons JK, et al. Monocyte chemotactic 
protein-1 (MCP-1/CCL2) is associated with prostatic growth dysregulation and 
benign prostatic hyperplasia. Prostate. 2010;70(5):473-81. doi: 10.1002/pros.21081..

31.	 Ghafar MA, Puchner PJ, Anastasiadis AG, Cabelin MA, Buttyan R. Does the prostatic 
vascular system contribute to the development of  benign prostatic hyperplasia? Curr 
Urol Rep. 2002;3(4):292-6. doi: 10.1007/s11934-002-0051-2.

32.	 Shafique K, Proctor MJ, McMillan DC, Qureshi K, et al. Systemic inflammation and 
survival of  patients with prostate cancer: evidence from the Glasgow Inflammation 
Outcome Study. Prostate Cancer Prostatic Dis. 2012;15(2):195-201. doi: 10.1038/
pcan.2011.60.

33.	 Guthrie GJ, Charles KA, Roxburgh CS, Horgan PG, et al. The systemic inflammation-
based neutrophil-lymphocyte ratio: experience in patients with cancer. Crit Rev 
Oncol Hematol. 2013;88(1):218-30. doi: 10.1016/j.critrevonc.2013.03.010.

34.	 Motomura T, Shirabe K, Mano Y, Muto J, et al. Neutrophil-lymphocyte ratio reflects 
hepatocellular carcinoma recurrence after liver transplantation via inflammatory 
microenvironment. J Hepatol. 2013;58(1):58-64. doi: 10.1016/j.jhep.2012.08.017.

35.	 Kantola T, Klintrup K, Väyrynen JP, Vornanen J, et al. Stage-dependent alterations of  
the serum cytokine pattern in colorectal carcinoma. Br J Cancer. 2012;107(10):1729-
36. doi: 10.1038/bjc.2012.456.

36.	 Lippi G, Montagnana M, Guidi GC. Epidemiological association between C-reactive 
protein and prostate-specific antigen. Cancer. 2009 Mar 1;115(5):1132. doi: 10.1002/
cncr.24116.

37.	 Touvier M, Fezeu L, Ahluwalia N, Julia C, et al. Association between prediagnostic 
biomarkers of  inflammation and endothelial function and cancer risk: a nested case-
control study. Am J Epidemiol. 2013;177(1):3-13. doi: 10.1093/aje/kws359.

38.	 Stark JR, Li H, Kraft P, Kurth T, et al. Circulating prediagnostic interleukin-6 and 
C-reactive protein and prostate cancer incidence and mortality. Int J Cancer. 
2009;124(11):2683-9. doi: 10.1002/ijc.24241.

39.	 Fibbi B, Penna G, Morelli A, Adorini L, Maggi M. Chronic inflammation in the 
pathogenesis of  benign prostatic hyperplasia. Int J Androl. 2010;33(3):475-88. doi: 
10.1111/j.1365-2605.2009.00972.x.

40.	 Lotti F, Maggi M. Interleukin 8 and the male genital tract. J Reprod Immunol. 
2013;100(1):54-65. doi: 10.1016/j.jri.2013.02.004..

41.	 Wu D, Shi ZE, Xu D, Wu Y, et al. Serum interleukin 6 and acute urinary retention in 
elderly men with benign prostatic hyperplasia in China: a cross-sectional study. Transl 
Androl Urol. 2021;10(1):455-465. doi: 10.21037/tau-20-914.

42.	 Wu D, Tang HX, Wu Y, Qian SB, et al. The possible association between serum 
interleukin 8 and acute urinary retention in Chinese patients with benign prostatic 
hyperplasia. Andrologia. 2020;52(11):e13763. doi: 10.1111/and.13763.

43.	 Penna G, Mondaini N, Amuchastegui S, Degli Innocenti S, et al. Seminal plasma 
cytokines and chemokines in prostate inflammation: interleukin 8 as a predictive 
biomarker in chronic prostatitis/chronic pelvic pain syndrome and benign 
prostatic hyperplasia. Eur Urol. 2007;51(2):524-33; discussion 533. doi: 10.1016/j.
eururo.2006.07.016.

44.	 Nguyen DP, Li J, Tewari AK. Inflammation and prostate cancer: the role of  
interleukin 6 (IL-6). BJU Int. 2014;113(6):986-92. doi: 10.1111/bju.12452.

45.	 Korrovits P, Poolamets O, Mändar R, Punab M. Inflammatory reaction found in 
prostate-specific material - method standardization and proposed optimal cut-off 
points. Andrology. 2017;5(5):958-963. doi: 10.1111/andr.12386.

46.	 Liang JY, Liu YY, Zou J, Franklin RB, et al. Inhibitory effect of  zinc on human 
prostatic carcinoma cell growth. Prostate. 1999;40(3):200-7. doi: 10.1002/(sici)1097-
0045(19990801)40:3<200::aid-pros8>3.0.co;2-3.

47.	 Li XM, Zhang L, Li J, Li Y, et al. Measurement of  serum zinc improves prostate 
cancer detection efficiency in patients with PSA levels between 4 ng/mL and 10 ng/
mL. Asian J Androl. 2005;7(3):323-8. doi: 10.1111/j.1745-7262.2005.00044.x.

5.	 Kim EH, Larson JA, Andriole GL. Management of  Benign Prostatic Hyperplasia. 
Annu Rev Med. 2016;67:137-51. doi: 10.1146/annurev-med-063014-123902. 

6.	 Ozer K, Horsanali MO, Gorgel SN, Horsanali BO, Ozbek E. Association between 
Benign Prostatic Hyperplasia and Neutrophil-Lymphocyte Ratio, an Indicator 
of  Inflammation and Metabolic Syndrome. Urol Int. 2017;98(4):466-471. doi: 
10.1159/000448289..

7.	 Tyagi P, Motley SS, Koyama T, Kashyap M, et al. Molecular correlates in urine for the 
obesity and prostatic inflammation of  BPH/LUTS patients. Prostate. 2018;78(1):17-
24. doi: 10.1002/pros.23439.

8.	 Gerstenbluth RE, Seftel AD, MacLennan GT, Rao RN, et al. Distribution of  chronic 
prostatitis in radical prostatectomy specimens with up-regulation of  bcl-2 in areas of  
inflammation. J Urol. 2002;167(5):2267-70.

9.	 Kilpeläinen TP, Tammela TL, Määttänen L, Kujala P, et al. False-positive screening 
results in the Finnish prostate cancer screening trial. Br J Cancer. 2010;102(3):469-74. 
doi: 10.1038/sj.bjc.6605512..

10.	 McDonald AC, Vira MA, Vidal AC, Gan W, et al. Association between systemic 
inflammatory markers and serum prostate-specific antigen in men without prostatic 
disease - the 2001-2008 National Health and Nutrition Examination Survey. Prostate. 
2014;74(5):561-7. doi: 10.1002/pros.22782. .

11.	 De Marzo AM, Platz EA, Sutcliffe S, Xu J, et al. Inflammation in prostate 
carcinogenesis. Nat Rev Cancer. 2007;7(4):256-69. doi: 10.1038/nrc2090..

12.	 Erdogan S, Yilmaz FM, Yazici O, Yozgat A, et al. Inflammation and chemerin in 
colorectal cancer. Tumour Biol. 2016;37(5):6337-42. doi: 10.1007/s13277-015-
4483-y.

13.	 Zhang YH, Guo LJ, Kuang TG, Zhu M, Liang LR. [Association between the 
erythrocyte sedimentation rate, serum C-reactive protein and risk of  lung cancer]. 
Zhonghua Zhong Liu Za Zhi. 2010;32(1):48-51..

14.	 Magyar MT, Szikszai Z, Balla J, Valikovics A, et al. Early-onset carotid 
atherosclerosis is associated with increased intima-media thickness and elevated 
serum levels of  inflammatory markers. Stroke. 2003;34(1):58-63. doi: 10.1161/01.
str.0000048845.83285.ac.

15.	 Gkrania-Klotsas E, Ye Z, Cooper AJ, Sharp SJ, et al. Differential white blood cell 
count and type 2 diabetes: systematic review and meta-analysis of  cross-sectional 
and prospective studies. PLoS One. 2010;5(10):e13405. doi: 10.1371/journal.
pone.0013405. .

16.	 Shafique K, Proctor MJ, McMillan DC, Qureshi K, et al. Systemic inflammation and 
survival of  patients with prostate cancer: evidence from the Glasgow Inflammation 
Outcome Study. Prostate Cancer Prostatic Dis. 2012;15(2):195-201. doi: 10.1038/
pcan.2011.60.

17.	 Penna G, Mondaini N, Amuchastegui S, Degli Innocenti S, et al. Seminal plasma 
cytokines and chemokines in prostate inflammation: interleukin 8 as a predictive 
biomarker in chronic prostatitis/chronic pelvic pain syndrome and benign 
prostatic hyperplasia. Eur Urol. 2007;51(2):524-33; discussion 533. doi: 10.1016/j.
eururo.2006.07.016.

18.	 Wu D, Tang HX, Wu Y, Qian SB, et al. The possible association between serum 
interleukin 8 and acute urinary retention in Chinese patients with benign prostatic 
hyperplasia. Andrologia. 2020;52(11):e13763. doi: 10.1111/and.13763.

19.	 Garcia-Tuñón I, Ricote M, Ruiz A, Fraile B, et al. IL-6, its receptors and its relationship 
with bcl-2 and bax proteins in infiltrating and in situ human breast carcinoma. 
Histopathology. 2005;47(1):82-9. doi: 10.1111/j.1365-2559.2005.02178.x.

20.	 Royuela M, Ricote M, Parsons MS, García-Tuñón I, et al. Immunohistochemical 
analysis of  the IL-6 family of  cytokines and their receptors in benign, hyperplasic, 
and malignant human prostate. J Pathol. 2004;202(1):41-9. doi: 10.1002/path.1476.

21.	 Schalken JA. Molecular and cellular prostate biology: origin of  prostate-specific 
antigen expression and implications for benign prostatic hyperplasia. BJU Int. 
2004;93 Suppl 1:5-9. doi: 10.1111/j.1464-410x.2003.04633.x.

22.	 Li XM, Zhang L, Li J, Li Y, et al. Measurement of  serum zinc improves prostate 
cancer detection efficiency in patients with PSA levels between 4 ng/mL and 10 ng/
mL. Asian J Androl. 2005;7(3):323-8. doi: 10.1111/j.1745-7262.2005.00044.x

23.	 Younus A, Al-Ahmer S, Jabir M. Evaluation of  some immunological markers in 
children with bacterial meningitis caused by Streptococcus pneumoniae. Res J 
Biotech. 2019;14:131-133. 

24.	 Ali IH, Jabir MS, Al-Shmgani HSA, Sulaiman GM, Sadoon AH. Pathological 
and immunological study on infection with Escherichia coli in ale BALB/c 
mice. J Phys Conf  Ser. 2018;1003:012009. https://doi.org/10.1088/1742-
6596/1003/1/012009. 

25.	 Walz J, Haese A, Scattoni V, Steuber T, et al. Percent free prostate-specific antigen 
(PSA) is an accurate predictor of  prostate cancer risk in men with serum PSA 2.5 ng/
mL and lower. Cancer. 2008;113(10):2695-703. doi: 10.1002/cncr.23885.


