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ABSTRACT 

	Aim: To assess the levels of prostate specific antigen and some inflammatory markers in male military cigarette smokers and alcohol users attending Military Hospital Abuja, Nigeria
Study design: Cross-sectional observational study.
Place and Duration of Study: Army Command and Nigerian Army Officers’ Wives Association (NAOWA) Hospital, Asokoro, FCT, Abuja, Nigeria, between February and September 2024.
Methodology: This study randomly recruited 160 male military personnel aged between 25 to 64 years, who were cigarette smokers, alcohol consumers, individuals who both smoked and consumed alcohol, and non-exposed controls, with exposure status determined based on self-reported history of cigarette use and alcohol intake. Blood samples were collected by venipuncture and used for analysis. Serum tPSA, fPSA, CRP, and IL-6 levels were estimated quantitatively using immunofluorescence immunochromatographic methods, while serum GGT levels were estimated using colorimetric method. Statistical analysis was performed using SPSS software version 25. and results were considered statistically significant at p < 0.05.
Results: Results obtained from this study revealed significant increases in tPSA and GGT, levels among smokers when compared with non-smokers. Among alcohol users, tPSA, GGT, IL-6, were significantly elevated. In the group that both smoked and consumed alcohol, tPSA, free PSA levels were significantly elevated. Analysis based on age revealed that among smokers, tPSA level varied significantly with age, while among alcohol users, only tPSA showed significant age-related variation. Cigarette smokers with 21–40 years of exposure had significantly higher tPSA levels compared to those with 0–20 years of use; among alcohol users, both tPSA and GGT varied significantly with duration. 
Conclusion: These findings emphasize the potential health risks of smoking and alcohol use on prostate and systemic health in a vulnerable, physically active population.


Keywords: prostate specific antigen, inflammatory markers, male military cigarette smokers and alcohol users, Military Hospital Abuja, Nigeria

1. INTRODUCTION 
Prostate disorders are common, particularly as men age [1]. The prostate is a small gland present in males and in individuals assigned male at birth, including some trans women. It surrounds the urethra, the tube responsible for conveying urine out of the body, and produces a thick, whitish fluid that combines with sperm to form semen. Although the prostate is typically the size and shape of a walnut in younger adults, it tends to enlarge with advancing age. This enlargement or dysfunction may result from several clinical conditions, including benign prostatic hyperplasia (BPH), prostatitis (inflammation of the prostate), and prostate cancer [2].
Benign Prostatic Hyperplasia (BPH) is a common non-cancerous enlargement of the prostate in ageing men. The condition results from hormonal changes, particularly involving testosterone and dihydrotestosterone, which stimulate prostate cell growth over time. BPH commonly presents with lower urinary tract symptoms such as urinary frequency, urgency, nocturia, weak urine stream, and incomplete bladder emptying. Its prevalence increases significantly in men above 50 years. Although non-malignant, BPH can significantly impair quality of life and may lead to complications such as urinary retention if not properly managed. Prostatitis refers to inflammation of the prostate gland and can affect men across different age groups. It may be caused by bacterial infection or non-infectious factors such as pelvic muscle dysfunction or immune response. Clinical features include pelvic pain, dysuria (painful urination), painful ejaculation, and sometimes systemic symptoms such as fever in acute bacterial cases. Chronic prostatitis is more common and often difficult to treat. Prostatitis can negatively affect both urinary and sexual function, and chronic forms may lead to persistent discomfort and reduced operational effectiveness in affected individuals.
Prostate cancer (Pca) is the most common cancer among males globally with high incidence and mortality rate [3]. Several risk factors, including age, ethnicity, family history, diet, and lifestyle have been associated with its development [4]. Smoking and alcohol consumption have been identified as potential risk factors for prostate cancer [5]. However, the mechanisms underlying these associations remain poorly understood. Studies have suggested that these lifestyle habits may lead to higher levels of prostate-specific antigen and inflammation within the body both of which are associated with prostate cancer development [6]. 
Prostate specific antigen (PSA), also known as gamma-seminoprotein, is a single-chain glycoprotein enzyme encoded in humans by the kallikrein-3 (KLK3) gene with a molecular weight of 34 kilo Daltons (kDa) having carbohydrate side chains with linkages at amino acid 45 (asparagines), 69 (serine), 70 (threonine) and 71 (serine) [7]. Prostate-specific antigen is secreted by the epithelial cells of the prostate gland and produced for the ejaculate, where it liquefies semen in the seminal coagulum and allows sperm to swim freely. Serum PSA is commonly used as a biomarker for the early detection of prostate cancer [8]. Elevated PSA levels have been observed in smokers or alcohol consumers [9]. Inflammatory markers are a disparate set of biomarkers that are used clinically to assess a patient for presence or absence of an active inflammatory disease process and the activity of a known disease [10].

Smoking is a practice in which a substance is burned, and the resulting smoke is typically breathed in to be tasted and absorbed into the bloodstream. The most popular type of substance that is smoked is tobacco [11]. Press et al., [12] examined associations between cigarette smoking history, other current tobacco use including e-cigarettes, and current marijuana use on PSA levels within a sample of African American (AA) men in Chicago. Among AA men ≥55 years, they found suggestive evidence that a history of heavy cigarette smoking was associated with higher likelihood of elevated PSA (≥4ng/mL), other current tobacco use was associated with continuous increases in PSA levels relative to non-users of other tobacco products. Smoking is one of the leading preventable causes of deaths globally and if the pattern of smoking all over the globe doesn’t change, more than 8 million people a year will die from diseases related to tobacco use by 2030 [11]. There is currently limited data in Nigeria examining how smoking and alcohol consumption influence prostate function, inflammatory status balance among military personnel. This study is therefore necessary to bridge this knowledge gap by providing locally relevant data that can inform clinical practice and guide future research.
Additionally, chronic inflammation has also been associated with prostate diseases (Razzaque and Wimalawansa, 2025). Evaluating serum levels of some prostate functioning biomarkers (fPSA and tPSA), inflammatory markers in male smokers and alcohol users can provide valuable insights into the association between these habits and prostate health. Given the limited research on the effects of cigarette smoking and alcohol use on prostate health in Nigerian males, therefore, the aim of this study was to assess the levels of prostate specific antigen and some inflammatory markers in male military cigarette smokers and alcohol users attending Military Hospital Abuja, Nigeria.
 

2. materialS and methods 
2.1 Study Area
This study was done in Federal Capital Territory, Abuja, Nigeria located just north of the confluence of the Niger River and Benue River. It is bordered by the states of Niger to the west and north for 179 km, Kaduna to the northeast for 45 km, Nasarawa to the east and south for 156 km, and Kogi to the southwest for 17 km. The Federal Capital Territory is geographically located at the center of the country lying between latitudes 8.25 and 9.20 degrees north of the equator and longitudes 6.45 and 7.39 degrees east of Greenwich Meridian. The Federal Capital Territory has a landmass of approximately 7,315 km2, and it is situated within the savannah region with moderate climatic conditions [13]. 
The study was carried out at Army Command and NAOWA Hospital, located in Asokoro District. Asokoro lies in the south-eastern part of central Abuja and accommodates a significant number of military personnel. The proximity of the study location to major Army Command elements within the FCT provides access to a military-dense population. This makes the area suitable for studies involving military personnel.
[image: Location Map of Federal Capital Territory, Abuja showing the Study Area (Agunleti and Arikawe, 2014).] 
Figure 1:  Map of Federal Capital Territory, Abuja Showing the Study Area. [14]
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         2.2 Study Design and Participants
This is a cross-sectional study involving a total of one hundred and sixty (160) male military personnel aged 25 to 64 years comprising of 25 cigarette smokers, 45 alcohol consumers, 45 male military personnel who both smokes and consume alcohol and 45 controls. Written informed consent was obtained from all study subjects, and ethical approval was received from Army Command and NAOWA Hospital ethics committee. Data on smoking and alcohol consumption were obtained through self-reporting questionnaires. 
2.3 Inclusion Criteria
The Study group consisted of male military personnel attending Army Command and NAOWA hospital who:
i. Smoke cigarette only (at least 2 times a week).
ii. Consumed alcohol only (at least 2 times a week).
iii. Smoked and consumed alcohol.
iv. Are within the age range of 25-64years.
Those included in this group were male military personnel who:
i. Are non-cigarette smokers.
ii. Do not consume alcohol.
iii. Are within the ages of 25 years to 64 years old.
2.4 Exclusion Criteria
Study subjects with any of the following conditions were excluded from this study with the application of questionnaire:
i. Chronic illness and disease conditions like cancer, hypertension, asthma, diabetes among others that will affect PSA, inflammatory markers and levels were excluded.
ii. History of prostatectomy or prostate cancer therapy.
2.5 Sample Size Calculations
The sample size for this study was determined using GPower version 3.1.9.2, set at F-test, statistical test of ANOVA (fixed effects and one-way), effect size of 0.35, power of 0.95, error rate of 0.05 and number of groups of 4. The total sample size obtained was 148, but this study adopted a sample size of 160 subjects, distributed as follows; 25 cigarette smokers, 45 alcohol consumers, 45 subjects who both consume alcohol and smoke and 45 control subjects.
2.6 Sampling Technique Used
A stratified random sampling technique [15] was used in sampling the male military personnel population that was used for this study. This was done with the use of questionnaire to define the study population. 
2.7 Sample Collection, Preparation and Storage
Venous whole blood samples (4.5ml) were collected by venipuncture from each of the study subjects with 5ml disposable sterile hypodermic syringes and needles into a 5ml serum separator vacutainer tube (SST). Serum was obtained by centrifuging the collected whole blood samples using L2-6K KE CHENS twelve (12) bucket centrifuge spun at 4,000 revolutions per minute (RPM) for 5minutes. Serum samples were collected into sterile cryovials for the quantitative analysis of the various study analytes. Serum samples collected were stored at -20 degree Celsius till ready for use and after analysis. Haemolysed, lipemic, or turbid serum samples were excluded.
2.8 Laboratory Analysis
Serum tPSA, fPSA, CRP and IL 6 levels were estimated quantitatively using Fluorecare MF–T1000 dry type immunofluorescence analyser and reagents manufactured by Shenzhen Microprofit Biotech Company Limited Peoples Republic of China. Furthermore, Serum GGT, Ca, Mg, Inorganic phosphate, Zn, Cu and Fe levels were estimated colourimetrically using Pokler Italia (PKL) 125 complete chemistry automatic analyser manufactured by Paramedical Srl via Irno snc 84098 Pontecagnano Faiano (SA) Italy. Labkit reagents produced by Chemelex, S.A. Barcelona Spain were used for this purpose. 
2.8.1 Estimation of Free Prostate Specific Antigen (f-PSA) Levels
Serum f-PSA levels were estimated by Fluorecare diagnostic reagent product code MF-47 manufactured by Shenzhen Microprofit Biotech Company Limited using immunochromatographic method by Yang et al.[16].
2.8.2 Estimation of Total Prostate Specific Antigen (t-PSA) Levels
Serum t-PSA levels were estimated by Fluorecare diagnostic reagent product code MF-46 manufactured by Shenzhen Microprofit Biotech Company Limited using immunochromatographic method by Yang et al. [16].
2.8.3 Estimation of C - Reactive Protein (CRP) Levels
Serum CRP levels were estimated by Fluorecare diagnostic reagent product code MF-28 manufactured by Shenzhen Microprofit Biotech Company Limited using immunochromatographic method by Yang et al.[16].
2.8.4 Estimation of Interleukin-6 (IL-6) Levels
Serum IL-6 levels were estimated by Fluorecare diagnostic reagent product code MF-73 manufactured by Shenzhen Microprofit Biotech Company Limited using immunochromatographic method by Yang et al. [16].
2.8.5 Estimation of Gamma Glutamyltranferase Levels
Serum GGT levels were estimated using Pokler Italia (PKL) 125 complete chemistry automatic analyser with Labkit reagent manufactured by Chemelex S.A, Barcelona, using carboxy substrate kinetic photometric method by Gendler and Levine, [17]
2.9 Statistical Analysis
The Statistical analysis was performed using SPSS software version 25. Data were presented as Mean ± Standard Deviation (SD). Mean values were compared using one sample t test. Comparison of mean was also done for 2 groups of variables using One-way analysis of variance (ANOVA). Results with p-value less than 0.05 (p< 0.05) were considered statistically significant.
3. results and discussion
Table 1: Serum Concentration of Total and Free PSA Levels among Smokers
	Parameters

	Controls
Mean ± SD
	Smokers
Mean ± SD
	P-Value
	Remarks

	Total PSA (ng/mL)
	1.62 ± 0.77
	3.53 ± 3.04
	0.02
	S

	Free PSA (ng/mL)
	0.32 ± 0.11
	0.38 ± 0.42
	0.61
	NS

	N-Value
	45
	25
	
	


						
	Key: S = Significant. NS = Not Significant.

	Parameters

	Controls
Mean ± SD
	Alcohol Users
Mean ± SD
	P-Value
	Remarks

	Total PSA (ng/mL)
	1.22 ± 0.71
	1.78 ± 1.20
	0.01
	S

	Free PSA (ng/mL)
	0.28 ± 0.13
	  0.33 ± 0.17
	2.2
	NS

	N-Value
	      45
	45
	
	


Table 2:  Serum Concentration of Total and Free PSA Levels among Alcohol     Users
							
	Key: S = Significant. NS = Not Significant.
		
Table 3: Serum Concentration of Total and Free PSA Levels among Smokers and Alcohol Users
	Parameters


	Controls
Mean ± SD
	Smokers and Alcohol Users
Mean ± SD
	P-Value
	Remarks

	Total PSA (ng/mL)
	0.70 ± 0.20
	1.00 ± 0.40
	0.00
	S

	Free PSA (ng/mL)
	0.17 ± 0.03
	   0.22 ± 0.06
	0.05
	S

	N-Value
	     45
	          45
	
	


																Key: S = Significant. NS = Not Significant.

Table 4: Serum Total and Free PSA Ratio among Smokers, Alcohol Users, Smokers and Alcohol Users
	Group


	Mean ± SD
Total PSA (ng/mL)
	Mean ± SD
Free PSA (ng/mL)
	Mean ± SD
fPSA/tPSA (%)
	Remarks

	Smokers
	3.53 ± 3.04
	0.38 ± 0.42
	18.18 ± 16.77 
	Intermediate Risk

	Alc consumers
Smokers & Alc Consumers
	1.78 ± 1.20
1.00 ± 0.40
	   0.33 ± 0.17
   0.22 ± 0.06
	26.19 ± 20.44
24.42 ± 18.44
	Intermediate Risk
Intermediate Risk


																

Table 5: Serum Concentration of Inflammatory Markers
	Groups
(Mean ± SD)
	GGT (U/L)
	P-Value
(p<0.05)
	Rmks
	CRP
(mg/L)
	P-Value
(p<0.05)
	Rmks
	IL-6
(pg/mL)
	P-Value
(p<0.05)
	Rmks

	Controls 
	33.07 ± 7.92
	    0.01
	  S
	1.94 ± 1.71 
	   0.20
	NS
	1.50 ±0.05
	   0.05
	S

	Alcohol Users
	40.0 3± 16.38
	
	
	2.52 ± 2.46
	
	
	1.68± 0.52
	
	

	N-Value
Controls
	45
34.4 ± 7.9
	
   0.57
	
NS
	45
2.27 ± 1.85
	
   0.95
	
NS
	45
2.00±1.37
	
   0.06
	
NS

	Smokers
N-value
	32.3 ± 12.0
     25
	
	
	2.31 ± 1.17
      25
	
	
	2.54± 2.15
       25
	
	

	Controls
	34.31± 7.30
	  0.01
	 S
	2.09 ± 1.73
	    0.39
	NS
	1.53± 0.10
	  0.35
	NS

	Smokers and Alcohol Users
N-Value
	53.90 ± 33.95

     45
	
	
	2.64 ± 2.09

      45
	
	
	1.75 ± 0.96

      45
	
	


Key: S = Significant. NS = Not Significant.	

Table 6: Effect of Age on Serum Levels of PSA, Inflammatory Markers among Male Military Cigarette Smokers
	Parameters

	20-29yrs 
(Mean ± SD)
	30-39yrs 
(Mean ± SD)
	40-49yrs 
(Mean ± SD)
	50-59yrs 
(Mean ± SD)
	60-69yrs 
(Mean ± SD)
	N-value
	P-value (p<0.05)
	Rmrk

	fPSA (ng/mL)
	0.11 ± 0.03
	0.17 ± 0.15
	0.20 ± 0.18
	0.24 ± 0.19
	0.32 ± 0.20
	25
	0.50
	NS

	tPSA (ng/mL)
	1.63 ± 0.96
	3.22 ±0.23
	5.19 ± 3.30
	5.43 ± 0.13
	4.22 ± 0.23
	25
	0.00
	S

	CRP (mg/L)
	2.15 ± 1.33
	2.44 ± 1.07
	1.22 ± 0. 23
	2.33 ± 0.23
	1.09 ± 0.02 
	25
	0.68
	NS

	IL-6 (pg/mL)
	2.03 ± 0.84
	1.88 ± 0.84
	2.22 ± 0.11
	1.12. ± 0.03
	1.07 ± 1.01
	25
	0.80
	NS

	GGT (U/L)
	38.07 ± 10.86
	27.31 ± 11.20
	31.12 ± 5.23
	23.22 ± 4.03
	33.22 ± 8.23
	25
	0.07
	NS


 
Key: S= Significant. NS = Not Significant.
	Parameters

	20-29yrs (Mean ± SD)
	30-39yrs 
(Mean ± SD)
	40-49yrs 
(Mean ± SD)
	50-59yrs 
(Mean ± SD)
	60-69yrs 
(Mean ± SD)
	N-value
	P-value (p<0.05)
	Remarks

	fPSA (ng/mL)
	0.26 ± 0.13
	0.36 ± 0.18
	0.22 ± 0.12
	0.33 ± 0.15
	0.34 ± 0.10
	45
	0.08
	NS

	tPSA (ng/mL)
	1.03 ± 0.79
	2.14 ± 1.21
	2.20 ± 1.01
	3.14 ± 1.20
	2.45 ± 1.00
	45
	0.00
	S

	CRP (mg/L)
	1.57 ± 0.67
	2.60 ± 2.38
	2.68 ± 2.08
	2.73 ± 1.78
	2.90 ± 2.82
	45
	0.16
	NS

	IL-6 (pg/mL)
	1.86 ± 0.75
	1.60 ± 0.35
	1.64 ± 0.15
	1.54 ± 0.13
	1.67 ± 0.55
	45
	0.22
	NS

	GGT (U/L)
	36.99 ± 21.26
	36.77 ± 10.87
	35.74 ± 13.47
	37.70 ± 10.87
	36.07 ± 11.87
	45
	0.99
	NS



Table 7: Effect of Age on Serum Levels of PSA, Inflammatory Markers among Male Military Alcohol Users
 		Key: S = Significant. NS = Not Significant.

Table 8: Duration of Smoking on Serum Levels of PSA, Inflammatory Markers among Male Military Smokers.
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This study assessed the effect of cigarette smoking and alcohol consumption on serum prostate-specific antigen (PSA) levels, inflammatory markers among male military personnel aged between 25 and 64 years. Findings from this study revealed that the total PSA (tPSA) levels were significantly elevated (p<0.05) in cigarette smokers and alcohol users, with the highest levels observed in participants who used both substances. Although free PSA (fPSA) levels showed slight increases in the exposed groups, these differences were not statistically significant. The elevated tPSA levels among smokers and alcohol users suggest a potential effect of these substances on the prostate gland as PSA is a serine protease produced by the epithelial cells of the prostate and its levels are typically elevated in conditions such as benign prostatic hyperplasia, prostatitis, and prostate cancer [18]. The significant elevation of tPSA in the exposed groups, particularly among combined users, implies a synergistic effect of tobacco and alcohol on prostatic tissue. This finding aligns with the oxidative stress hypothesis, which posits that reactive oxygen species generated by cigarette smoke and alcohol metabolism can damage cellular components, promote inflammation, and increase PSA production [19].
Interestingly, fPSA levels did not significantly differ among the groups, indicating that while total PSA increased, the proportion of free PSA remained relatively stable. Clinically, a lower free-to-total PSA ratio is often associated with prostate cancer, while a higher ratio suggests benign conditions [20]. The stability of fPSA levels in this study could indicate that the elevated tPSA in exposed individuals is more likely due to benign prostatic hyperplasia or inflammation rather than malignancy. The results obtained in this study are consistent with results obtained by Svatek et al. [21] and Chang et al. [22] who reported elevated PSA levels among chronic smokers. Similarly, animal studies by Ding et al. [23] demonstrated increased PSA expression following ethanol exposure, consistent with our observation of higher PSA levels in alcohol users. This result also agrees with report of Escandriolo-Nackauzi et al. [24] who reported that patients consuming both alcohol and tobacco had their serum PSA values higher than in non-consumers. However, not in alignment with findings from this study, Li et al. [25] found significantly lower PSA levels in smokers than in non-smokers. The discrepancy between the present findings and those of Li et al. may be attributed to differences in study population, lifestyle, and environmental exposures. While the present study examined relatively homogeneous military personnel in Abuja with combined smoking and alcohol use, Li et al. focused on a heterogeneous U.S. civilian population. Variations in genetic background, smoking patterns, alcohol consumption, physical activity, and healthcare access may have contributed to the observed differences in PSA levels.
On inflammatory markers, this study also found that gamma-glutamyl transferase (GGT) levels were markedly elevated in alcohol users and combined users, while interleukin-6 (IL-6) was significantly increased only among alcohol users. C-reactive protein (CRP) levels exhibited a non-significant elevation across all exposed groups. The significant elevation in GGT among alcohol users and combined users is consistent with the well-established role of GGT as a biomarker of hepatic stress and oxidative burden [26]. GGT is involved in glutathione metabolism, and its expression is upregulated in response to oxidative stress and liver injury, particularly in chronic alcohol users [27]. Elevated GGT levels observed in this study may be attributed to chronic alcohol consumption and concurrent cigarette smoking among military personnel, which induce hepatic enzyme activity and oxidative stress. Repeated exposure to ethanol and tobacco toxins likely resulted in subclinical liver dysfunction, reflected by increased GGT levels. Additionally, the physically demanding and stressful military environment may exacerbate oxidative injury. 
IL-6, a pro-inflammatory cytokine, was significantly elevated among alcohol users, supporting evidence that chronic alcohol consumption enhances systemic inflammation through upregulation of cytokine production [28]. Elevated IL-6 levels have been implicated in prostate carcinogenesis and are associated with increased PSA expression in prostatic epithelial cells [29]. Although IL-6 elevation in this study was only statistically significant in alcohol users, the upward trend in smokers and combined users suggests a potential pro-inflammatory milieu fostered by substance use. C-Reactive Protein (CRP), another marker of systemic inflammation, was not significant in this study. CRP synthesis is primarily regulated by IL-6 in the liver, and it serves as a nonspecific marker of inflammation and cardiovascular risk [30]. The lack of statistical significance in CRP elevation may be due to individual variability or the presence of confounding factors such as physical exertion common among military personnel. The results of elevated IL-6 levels align with findings by Crews et al. [28]. Shariat et al. [31] and Del Giudice and Gangestad, [30], highlighting the role of alcohol in promoting systemic inflammation and tumor progression.
Analysis of age and duration of exposure revealed a significant impact on total PSA (tPSA) and gamma-glutamyl transferase (GGT) levels, particularly among older individuals and those with prolonged exposure highlighting the cumulative toxicity of cigarette smoke and alcohol. While PSA levels naturally rise with age due to benign prostatic enlargement, prolonged exposure to toxic substances may exacerbate this increase by accelerating inflammatory and hyperplastic changes in the prostate [32]. Similarly, chronic alcohol consumption contributes to progressive liver damage [33], as evidenced by elevated GGT levels in long-term users. These findings emphasize the need for early intervention and lifestyle modifications to prevent chronic health complications. The age- and duration-related effects observed in this study further support a dose-response relationship between prolonged substance exposure and alterations in key biomarkers [32]. This pattern aligns with epidemiological evidence indicating that long-term smokers and alcohol users are at increased risk for prostatic, hepatic, and cardiovascular diseases [32,34]. These findings are consistent with those of Koc et al. [35], who reported that cigarette smoking significantly influences PSA levels across different age groups.  
Correlation analyses revealed weak but notable associations between PSA levels and both inflammatory markers (CRP, IL-6). Despite the generally low correlation strength, these findings offer valuable insight into the complex interplay between systemic inflammation and prostate function. The observed positive correlations between PSA and IL-6/CRP support the role of inflammation in PSA elevation, highlighting the biological plausibility of inflammation-driven prostate changes which suggests that as systemic inflammation increases, PSA levels also tend to rise. This supports the idea that inflammation, either local (in the prostate) or systemic, can influence PSA production or release, making it a contributing factor in prostate changes such as benign prostatic hyperplasia (BPH), prostatitis, or even cancer [36,37]. 
4. Conclusion
The findings demonstrated that total PSA levels were significantly elevated in smokers and alcohol users, with the highest concentrations observed in individuals who used both substances. Cigarette smoking and alcohol use in this study were associated with elevated GGT and Interleukin-6 levels, indicating hepatic stress and systemic inflammation. Chronic alcohol intake induces hepatic enzyme activity, while cigarette smoke introduces oxidative toxins that exacerbate hepatocellular injury, resulting in increased GGT levels. Concurrently, both exposures stimulate inflammatory pathways, leading to increased IL-6 production and reflecting chronic low-grade inflammation. The combined effect of these factors, alongside the physical and psychological demands of military service, likely amplifies oxidative stress and inflammatory responses in this population.
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Written Informed consent was gotten from all participants through consent forms before questionnaires were administered to the study subjects. 
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Ethical approval was obtained from Army Command and NAOWA Hospital Abuja research ethical committee with reference number ACNHA/G1/300/103.
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Parameters    0 - 10yrs    (Mean ± SD)  11 - 20yrs   (Mean ± SD)       21 - 30yrs   (Mean ± SD)  31 - 40yrs   (Mean ± SD)  N - value  P - value  (p<0.05)  Remarks  

fPSA (ng/mL)  0.18 ± 0.09  0.22 ± 0.12  0.30 ± 0.10  0.36 ± 0.13  25  0.13  NS  

tPSA (ng/mL)  2.25 ± 1.77  4.09 ± 2.60  5.79 ± 3.50  6.09 ± 3.86  25  0.00  S  

CRP (mg/L)  2.34 ± 1.21  2.23 ± 1.19  2.33 ± 1.23  2.47 ± 1.49  25  0.96  NS  

IL - 6 (pg/mL)  2.13 ± 0.89  1.50 ± 0.00  1.80 ± 0.01  1.70 ± 0.04  25  0.26  NS  

GGT (U/L)  35.50 ± 11.56  26.00 ± 11.34  36.00 ± 9.34  28.00 ± 11.04  25  0.1  NS  


