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Abstract 

Introduction: Prostate cancer is one of the most prevalent types of cancer in men, when detected early, it is potentially curable 

by prostatectomy . Therefore early detection is important. 

Objective: In this study the relationship between cigarette smoking and the risk of prostate carcinoma using the prostate specific 

antigen (PSA) as a marker was evaluated. 

Materials and Method: One hundred adult male subjects participated in this study. Fifty of these subjects were smokers while 

the other fifty were non-smokers. Subjects were grouped into four  categories of varying ages. About 5mls of blood were 

collected. Prostate Specific Antigen Levels were determined by the Enzyme-linked Immunosorbent Assay (ELISA).  

Result: The mean total Prostatic Specific Antigen (PSA) value for smokers was 1.93±1.26ng/ml and for non-smokers, it was 

2.77±1.40ng/ml, while the mean free PSA value for smokers was 1.06±0.79ng/ml and 1.45±0.80ng/ml for non-smokers. There 

was a significant decrease in the mean total PSA value of smokers compared with non- smokers (P<0.05). There was also a 

significant decrease in the mean value of free PSA of smokers compared with the control group (p<0.05). Furthermore, the total 

PSA levels and the ages of test subjects showed a significant positive correlation value of r = 0.91, while a positive correlation 

value of 0.75 was obtained between the Free PSA levels and the ages of the test group 

Conclusion: Although the above findings suggest a reduction in prostate cancer risks in cigarette smokers, low levels of prostate 

specific antigen does not completely exclude the possibility of prostate cancer risk 
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Introduction 

The prostate gland is a part of the male reproductive 

organs that helps make seminal fluid in adult men. A 

typical prostate gland is about three centimeters. It is 

located in the pelvis under the urinary bladder and in 

the front of the rectum [1]. The prostate surrounds 

parts of the urethra, the tube that carries urine from 

the bladder during urination and semen during 

ejaculation [2]. Due to its location, prostate diseases 

often affect urination, ejaculation, and rarely 

defecation [3]. The prostate contains many small 

glands which make about twenty percent (20%) of 

the fluid constituting semen [4].  

Prostate-specific antigen (PSA), also known as 

gamma-seminoprotein, is a single-chain glycopr-

oteinenzyme encoded in humans by the kallikrein-
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3(KLK3) genehaving carbohydrate side chains with 

linkages at amino acid 45 (asparagines), 69 (serine), 

70 (threonine) and 71 (serine) [5]. Prostate-specific 

antigen is a member of the kallikrein-related 

peptidase family and is secreted by the epithelial cells 

of the prostate gland. Prostate-specific antigen is 

produced for the ejaculate, where it liquefies semen 

in the seminal coagulum and allows sperm to swim 

freely. It is also believed to be instrumental in 

dissolving cervical mucus, allowing the entry of 

sperm into the uterus. Prostate-specific antigen was 

discovered by Hara and colleagues [6]. Prostate-

specific antigen is present in small quantities in the 

serum of men with healthy prostates, but is often 

elevated in the presence of prostate cancer or other 

prostate disorders [7]. 

Prostate cancer is a slow growing cancer and the 

most commonly diagnosed malignancy in males in 

the developing world and ranks second among causes 

of cancer death in men [8][9].  

Prostate cancer tends to develop in men over fifty 

years old and although it is one of the most prevalent 

types of cancer in men, many never undergo therapy, 

and eventually die. When detected early, it is 

potentially curable by prostatectomy. Therefore early 

detection is important [10].Prostate cancer may cause 

pains, difficulty in urination, problems during sexual 

or erectile dysfunction [11]. Prostate cancer does cause 

symptoms, often similar to those of diseases such as 

benign prostate hyperplasia related to the problem of 

an enlarged prostate in most male adults. The few 

well-established risk factors for prostate cancer 

incidence include increasing age, race/ethnicity 

(being African American or Jamaican), having a 

positive family history and certain lifestyle habits 

which may include smoking [12]. The most common 

system for evaluating prostate cancer is the four stage 

TNM system (abbreviated from Tumor-

/Nodes/Metases), its complements includes the size 

of the tumor, the number of involved lymph nodes, 

and the presence of any other metastases [13].  

Smoking is a practice in which a substance, most 

commonly tobacco, is burned and the smoke is tasted 

or inhaled. This is primarily practiced as a route of 

administration for recreational drug use, as 

combustion releases the active substances in drugs 

such as nicotine and makes them available for 

absorption through the lungs [14]. Smoking is one of 

the leading causes of preventable death globally.  

Constituents of cigarette smoke: Cigarette or 

tobacco smoke contains more than 4,000 different 

chemical compounds which are present in the solid 

phase, the gas phase or the liquid phase. Solid phase 

chemicals are phenols, nicotine and naphthalene. The 

major gases include carbon monoxide, nitrogen 

oxides and hydrogen cyanide and the liquid vapors 

include formaldehyde, methane, benzene, ammonia 

and acetone [15]. Tar, carbon monoxide and nicotine 

are the mainstream components of the smoke but 

they are not alone responsible for the deleterious 

effects associated with smoking and passive smoking 

[15]. There are at least 60 chemicals in smoke which 

have been identified as carcinogens. Some of these 

are Acetaldehyde, 4-Aminobiphenyl, Arsenic, 

Benzene, Beryllium, 1,3-Butadiene, Cadmium, 1,1-

Dimethylhydrazine, Ethylene oxide, Formaldehyde, 

Heterocyclic amines, Hydrazine, Isoprene, Lead, 2-

Naphthylamine, Nitromethane, Polycyclic aromatic 

hydrocarbons, o-Toluidine, Vinyl chloride [16]. 

A 2007 report states that about 4.9 million people 

worldwide each year die as a result of smoking [17]. 

Among the diseases that can be caused by smoking 

are vascular stenosis, lung cancer [18] chronic 

obstructive pulmonary disease [19] and erectile 
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dysfunction [20]. Smoking is also a risk factor in 

Alzheimer's disease [21], while smoking more than 15 

cigarettes per day has been shown to worsen the 

symptoms of Crohn's disease [22].Smoking one 

cigarette a day results in a risk of heart disease that is 

halfway between that of a smoker and a non-smoker 

[23].  

Although a relationship between both cigarette 

smoking and environmental cadmium (Cd) 

contamination with prostate cancer exist, the 

mechanisms are unclear [24].  

The aim of this study is to evaluate the relationship 

between cigarette smoking and the risk of prostate 

carcinoma using the prostate specific antigen (PSA) 

as a marker. 

Justification of the study 

Prostate specific antigen (PSA) level is affected by 

many factors, of which lifestyle habits which may 

include smoking. Smoking has been associated with 

different cancer especially lung cancer. It is probably 

that this association may be represented in the 

carcinoma of the prostate. This study is aimed at 

investigating the association between cigarette 

smoking and PSA levels. Any "negative risk factor" 

or effect of smoking on PSA levels can be identified 

and used in the diagnosis of clinical benign prostatic 

hypertrophy (BPH).  PSA is preferred for the purpose 

of diagnosis of prostate cancer an d also used for 

monitoring prostate disease progression and the 

effect of therapy. 

Materials and methods 

Materials 

ELISA Machine (MR-96A). 

Method 

Study area/colle ction of samples 

This study was carried out in Nnamdi Azikiwe 

University Teaching Hospital (NAUTH) Nnewi, 

Nigeria. This area was chosen because the male 

participants were   readily available. A total of 100 

subjects participated in this research work. This 

comprised two main groups: 50 adult male smokers 

(test group) and 50 adult Non-smokers (control 

group). Subjects were grouped in varying age 

categories.  

5ml of blood sample was collected by veni puncture 

from each of the subjects. The samples were allowed 

to clot and separation performed by centrifugation at 

3,000 rmp. 

Determination of prostate specific antigen levels 

(psa) of the subjects 

This was done using the Enzyme-linked 

Immunosorbent Assay (ELISA) procedure as 

described by [25] 

Principle 

The PSA ELISA test is based on a solid phase 

enzyme linked immunosorbent assay. The assay 

system utilizes a goat anti-PSA antibody directed 

against PSA for solid phase immobilization (on the 

microtiter wells). A monoclonal anti-PSA antibody 

conjugated to horseradish peroxidase (HRP) is in the 

antibody-enzyme conjugate solution. 

The test sample was allowed to react first with the 

immobilized goat antibody at room temperature for 

60 minutes. The wells were washed to remove any 

unbound antigen. The monoclonal anti PSA-HRP 

conjugate was then added and allowed to react with 

the immobilized antigen for 60minutes at room 

temperature resulting in the PSA molecules being 

sandwiched between the solid phase and enzyme-

linked antibodies.  

The wells were washed with water to remove 

unbound-labeled antibodies. A solution of TMB 

reagent was added and incubated at room temperature 
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for 20minutes, resulting in the development of a blue 

color. The color development was stopped with the 

addition of stop solution changing the color to 

yellow. 

 The concentration of PSA is directly proportional to 

the color intensity of the test sample. Absorbance was 

measured spectrophotometrically at 450nm. 

Statistical analysis 

Data were subjected to statistical analysis using the 

Students’ test and the Analysis of Variance 

(ANOVA).   

Values were considered significant if P < 0.05 

Ethical approval:  Ethical approval was obtained 

from the Ethical Committee of Nnamdi Azikiwe 

University Teaching Hospital, Nnewi. Informed 

consent of the participants was obtained prior to 

sample collection. 

 

 

 Result  

TABLE 1.1 Determination of Total and Free PSA levels in Adult smokers and Non-smokers (control 

group) 

 

               TEST            N        Mean     Std. Deviation    Std. Error Mean 

 

        Smokers (Test)    50        1.93            1.26                     0.17 

TPSA 

       Non-smokers 

          (Control)            50      2.77            1.40                      0.19 

 

 

Smokers (Test)      50         1.06             0.79                 0.112 

FPSA 

         Non-smokers 

            (Control)            50         1.44             0.80                 0.113 

 

The mean Total PSA level of smokers was 1.93±1.26ng/ml while it was 2.77±1.40ng/ml for Non-smokers. 

 

The mean Free PSA value for smokers was 1.06±0.79ng/ml and 1.45±0.80ng/mlfor Non-smokers. 
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TABLE 1.2 Comparison of Total and Free PSA levels between Test group (smokers) and Control group 

(Non-smokers) 

 

               TEST               N           Mean         Std. Deviation      P- value 

           Smokers (Test)     50         1.93                1.26                      

TPSA                                                                     

0.002 

         Non-smokers 

        (Control)                 50         2.77               1.40         

 

 

Smokers (Test)      50         1.06             0.79                  

FPSA  

0.019 

         Non-smokers 

(Control)            50         1.44             0.80                               

 

[ There was a significant decrease in the mean total PSA value of smokers (test subjects) when compared with that 

of the mean total PSA Levels of Non- smokers (control subjects) (P<0.05).  

There was also a significant decrease in the mean Free PSA value of smokers (test subjects) when compared with 

that of the control group (P<0.05).]  

FIGURE 1.1 Total and free psa levels in the various age categories in the test group 

 

 

[ There was a positive correlation of r = 0.91between the age groups and Total PSA levels of smokers. This pattern 

was also observed between the age groups and Free PSA levels of smokers (r = 0.75).]  
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Discussion  

Smoking is one of the leading causes of preventable 

death globally with about 4.9 million people 

worldwide dying each year as a result of smoking [17 

]. Cigarette smoking poses a health risk on various 

organs thereby causing diseases such as lung cancer 

[18] and chronic obstructive pulmonary disease [19].   

Prostate-specific antigen (PSA) is secreted by the 

epithelial cells of the prostate gland in small 

quantities in the serum of men with healthy prostates, 

but is often elevated in the presence of prostate 

cancer or other prostate disorders [26]. 

Prostate cancer is a form of cancer that develops in 

the prostate which tends to occur more prevalently in 

men over the age of fifty [27]. Globally, it is the sixth 

leading cause of cancer-related death in men [28]. 

Prostate cancer causes symptoms similar to benign 

prostate hyperplasia (BPH) but it is characterized by 

metastasis of cells in the prostate gland and thus may 

cause pain, difficulty in urinating and even problems 

during sexual intercourse [11]. Although smoking is an 

important risk factor for many cancers, the role of 

smoking as a risk factor in prostate cancer remains 

unclear.  

In Table 1.1, the mean Total PSA value for smokers 

was 1.93±1.26ng/ml and 2.77±1.40ng/ml for non-

smokers, while the mean Free PSA level for smokers 

was 1.06±0.79ng/ml and 1.45±0.80ng/ml for non-

smoker.   

This implies that Smokers had a significantly lower 

total and free PSA level than Non-smokers [29] had 

earlier reported no difference in baseline PSA levels 

between current smokers and non-smokers, but 

statistically significant lower PSA velocity for 

current smokers than non-smokers. 

[30] Suggested that the PSA and %free PSA levels of 

current smokers and former smokers may 

be statistically significantly different when compared 

with those of men who rarely or never smoked. They 

observed that approximately a third of the men that 

participated in their study had a percent free prostate 

specific antigen less than 25% and therefore current 

smokers had a significantly lower percent free 

prostate specific antigen than former smokers. 

Table 1.2 showed a significant decrease in the mean 

total PSA value of smokers (test subjects) when 

compared with that of the mean total PSA Levels of 

Non- smokers (P<0.05) and a significant decrease in 

the mean Free PSA value of smokers (test subjects) 

when compared with that of the control group 

(P<0.05). 

In the work of [56 ], smokers had a significantly lower 

free prostate specific antigen than Non-smokers. 

They also suggested that smokers may be at 

decreased risk of being diagnosed with non-advanced 

prostate cancer but they are at an increased risk of 

dying from prostate cancer.  

This supports the study by [31] that used a 

multivariable Cox regression approach with data 

from the health professional follow up survey and 

reported that smoking was not associated with 

incident of prostate cancer.  

[32] suggested that smoking appeared to be associated 

with a 10% lower risk of less aggressive prostate 

cancer, whilst heavy smoking was associated with an 

increased risk of prostate cancer death. Therefore, 

current smokers had a significantly lower risk of 

prostate cancer than never smokers. 

Few studies have investigated how smoking may play 

a protective role in prostate cancer; however, several 

biological pathways could be involved including 

insulin-like growth factors (IGFs) and sex hormone-

binding globulin (SHBG). Higher IGF-I and IGF 

binding protein-3 (IGFBF-3) have been associated 
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with increased risk of prostate cancer, with a stronger 

association noted for IGF-I and low-grade cancers 

[33]. Current smokers had lower IGFBP-3 levels and 

non-significantly decreased IGF-I levels as compared 

to never-smokers in one cross-sectional study [34] 

therefore, smoking has a protective effect with non-

advanced (i.e., low-grade) prostate cancers observed 

in their study. [35] also observed lower IGF-1 and 

IGF-3 serum concentrations in cigarette smokers, 

factors that have been protectively associated with 

prostate cancer risk. Male smokers also have higher 

circulating levels of SHBG [36], which have been 

associated with decreased  prostate cancer risk [37].  

A protective effect of smoking also has been noted 

for benign prostatic hyperplasia [38][39], which may be 

affected through similar pathways. Furthermore, PSA 

levels were approximately 10% lower in ever 

smokers compared to never smoker in 1,319 men in 

the 2001–2002 National Health and Nutrition 

Examination Survey [40] and PSA velocity was 33% 

lower in smokers than nonsmokers in the placebo 

arm of the Prostate Cancer Prevention Trial [29]. 

In a recent study, current smoking was not associated 

with risk of prostate cancer, but there was an 

increased risk among heavy smokers [41]. However, in 

the study, current smoking was associated with 

increased prostate cancer mortality.  

[42] had earlier reported that smoking at the time of 

diagnosis was related to a higher risk of prostate 

cancer-specific mortality. [43] observed that smoking 

was associated with a moderately increased relative 

risk of prostate cancer and suggested that prostate 

cancer should be added to the list of tumors for which 

cigarette smoking is a risk factor. They also observed 

a decline in the relative risk within a decade of 

smoking cessation, thus supporting the theory that 

cigarette smoking induced hormonal changes which 

may have a promotional effect on prostate tumor 

growth that diminishes fairly soon after exposure 

ceases.  

There are several potential mechanisms whereby 

cigarette smoking may increase risk of prostate 

cancer. One is the ability of cigarette smoking to 

increase bioavailable testosterone and decrease 

bioavailable estradiol, which may alter the hormonal 

milieu favoring higher androgenic exposure to the 

prostate [44][36]. Several lines of evidence suggest that 

hormones are involved in the etiology of benign and 

malignant prostate disease[45][46][47][48]. 

In vitro animal models have been used to 

demonstrate that prolonged testosterone 

administration can induce and promote prostate 

tumors [49][50] showed that lower dihydrotestosterone 

(DHT) levels and higher testosterone to DHT ratios 

were found in Asian men who subsequently 

developed prostate cancer during a 14-year follow-

up. [37] reported that higher levels of circulating 

testosterone and lower levels of sex hormone 

binding-globulin (SHBG) were associated with 

significantly increased relative risks of prostate 

cancer. Another possible mechanism for an 

association between smoking and prostate cancer is 

exposure to carcinogenic substances found in 

cigarettes. For example, cadmium is an inorganic 

toxicant that is widely used in industry and is also 

found in cigarettes [51][52][53]. Although not directly 

mutagenic in the prostate, cadmium has been shown 

to indirectly induce prostate carcinogenesis through 

interaction with the androgen receptor[54][55]. [18] have 

reported that cadmium has the property of activating 

the androgen receptor response in human prostate 

cancer cell lines in the absence of androgen but in the 

presence of the androgen receptor. Furthermore, 

when applied in combination with androgen, 
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cadmium enhances androgen-mediated transc-

riptional activity in the prostat[54].  

Chronic cadmium exposure in rats has been shown to 

induce prostate tumors in the presence of normal 

testicular function [55]. Chronic smoking in men with 

otherwise normal testicular function and androgen 

levels may effectively increase their androgen 

exposure through the interaction of cadmium with the 

androgen receptor and over the long term increase 

their risk of developing prostate cancer [43].  

[24] investigated the interaction between zinc and 

cadmium and the potential risk of prostate cancer in 

smokers.  Serum cadmium level was significantly 

higher in smokers compared with non-smokers, the 

level in smokers was three-fold that in non-smokers.  

In contrast zinc was significantly reduced in smokers 

compared with non-smokers. The researchers 

suggested that a high Cd: Zn ratio could be useful as 

the critical determinant of the risk of prostate cancer 

in smokers and possibly a biomarker of susceptibility 

to this environmental disease. 

In Figure 1.1, there was a positive correlation 

between the Total PSA concentrations and the ages 

of the test subjects (r= 0.910). Similarly, the Free 

PSA levels and the ages of the test group gave a 

positive correlation value of r= 0.755. 

The independent works of [57][58] supported our 

findings. Both individual studies report a  significant 

increase in PSA velocity of smokers as the subjects’ 

ages increased. Similarly, study results from [59] 

suggested a statistically significant positive 

association of smoking with baseline PSA in relation 

to age. They observed that smoking remained 

independently associated with PSA velocity in a 

model.  

The works of [60] also agreed with our study. They 

showed that in men younger than 60, a baseline PSA 

value between the age-specific median and 2.5ng/mL 

was a significant predictor of later prostate cancer 

and was associated with a significantly greater PSA 

velocity. 

Other researchers have explored the relationship 

between smoking and prostate specific antigen (PSA) 

levels in relation to prostate cancer using a variety of 

research designs. As reviewed by[61], different studies 

reported conflicting results, depending upon the 

research design used and how well the study 

controlled for possible confounding factors, thus the 

role of smoking as a modifiable risk factor for 

prostate cancer remains unclear. [61] reviewed 65 prior 

studies of smoking and prostate cancer and found that 

most of the prospective studies and all of the nested 

case-control studies showed no association between 

current smoking and prostate cancer, thus suggesting 

that smoking was not a significant risk factor for 

prostate cancer incidence in majority of the 

prospective cohort studies.  

Conclusion 

Prostate specific antigen (PSA) levels are elevated in 

prostate cancer and the risk of cancer increases if the 

free to total ratio is less than 25%. The lower the 

ratio, the greater the probability of prostate cancer. 

Our work has been able to establish that PSA levels 

are diminished in cigarette smokers. We have also 

been able to show that a positive correlation exists 

between the ages of the test subjects and PSA levels.  

Recommendation 

Although the findings suggest a reduction in prostate 

cancer risks in cigarette smokers, the effect of 

quantity and duration of smoking in long term risk 

evaluation of prostate cancer is uncertain. We 

however recommend frequent assessment of PSA 

levels in adult males. 

 



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 172-183 

 

180 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

References  

1.Last, R.J. (1991).Anatomy Regional and Applied. 

Edinburgh Churchill Livingstone. 331-333. 

2..Moore, K., Dalley, A. (1999). Clinically oriented 

Anatomy. Baltimore, Maryland: Lippincott 

Williams and Wilkins 30: 186-197. 

3.Boyle, P., Zandze,D.G. (2003). Risk factors for 

prostate and testicular cancer. EuropeanJournal of 

cancer29:1048-1055. 

4.Steive, H. (1990). Mannliche Genitalo-

rgane.Handbuch der mikroskopischen Anatomie des 

Menschen. Vol VII Part2. Berlin: Springer.  1-399. 

5.Diamoandis, E.P. (1998). Prostate specific antigen: 

its usefulness in clinical    

medicine. Trends in Endocrinology 8: 310-316. 

6.Hara, M., Koyanagi, Y., Inoue, T., Fukuyana, 

T.(1971). An antigenic component specific for 

human seminal plasma.Journal of American Medical 

Association 25: 322-324. 

7.Catalona, W., Partin, A., Slawin, K., Brawer, M., 

Flanigan, R., Patel, A., Richie, J., deKernion, J., 

Walsh, P., Scardino, P., Lange, P., Subong, E., 

Parson, R., Gasior,. G, Loveland, K., Southwick, P. 

(1998). Use of the percentage of free prostate-

specific antigen to enhance differentiation of prostate 

cancer  from benign prostatic disease: a prospective 

multicenter clinical trial. Journal of American 

Medical Association 279 (19): 1542–1547. 

8.Pienta, K.J. (2008).Etiology,Epidermiology and 

Prevention of Carcinoma of the prostate. 

Campbell Urology 7thedition. 2487-2495. 

9.Brawley, O.W. (2007) prostate carcinoma 

incidence and patients mortality: the  effect of 

screening and early detection. Cancer80:1857-1863. 

10.Jemal, A., Siegel, R., Ward, E. (2008). Cancer 

Statistics. Cancer Journal.58:71–96. 

11. Lawani, J., Nkposong, E.C., Aghadiuno, P.U. 

(1985). Urologic tumors of the genitaourinary 

tract. Cancer in Nigeria, Ibadan University press 20: 

67-74. 

12.Signorello, L.B., Adami, H.O., Hunter, D., 

Trichopoulos, D.(2002).  Prostate Cancer. 

Textbook of Cancer Epidemiology. Oxford University 

Press; 44: 62-67. 

13.Whitmore, W.E. (1994). Natural history and 

stages of prostate carcinoma. Urologic clinics 

of cancer 10: 22-34. 

14.Tanya, E., Pollard, H., Allen, F., Roberts T. 

(2006). The Pleasures and Perils of Smoking in Early 

Modern England in Smoke. 7:36-38. 

15.Stellman, S.D., Djordjevic, M.V. (2009). 

Monitoring the tobacco use epidemic II:  The 

agent: Current and emerging tobacco products. 

Preventive Medicine. 48(1 Suppl): S11-15. 

16.Adamopoulos D, Argacha JF, Gujic M, Preumont 

N, Degaute JP, van de Borne P.  (2009) Acute 

effects of nicotine on arterial stiffness and wave 

reflection in  healthy young non-smokers. 

Clinical Experiment PharmacologicalPhysiology 

36(8): 784–789. 

17.West, R. and Shiffman, S. (2007). Fast Facts: 

Smoking Cessation. Health Journal. 20:28. 

18.Nyboe, J., Jensen, G., Appleyard, M., Schnohr, P. 

(2009). Risk factors for acutemyocardial infarction in 

Copenhagen. I: Hereditary, educational and 

socioeconomic factors. Copenhagen City Heart 

Study. European Heart Journal.10 (10): 910–916. 

19.Devereux G. (2006). ABC of chronic obstructive 

pulmonary disease- Definition,epidemiology, and 

risk factors.British Medical Journal.332:1142-1144.  

20.Matthew Hilton., Eysenck, H. J. (2006) Smoking 

and Sociability in Smoke.19:133. 



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 172-183 

 

181 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

21.Cataldo. J., Prochaska, J., Glantz, S. (2010). 

Cigarette Smoking is a Risk Factor for Alzheimer's 

Disease: an Analysis Controlling for Tobacco 

Industry Affiliation. Journal of Alzheimer's disease: 

Journal of American Diseases.19 (2): 465–480.  

22.Cosnes, J. (1999). Effects of current and former 

cigarette smoking on the clinical course of Crohn's 

disease. Aliment Pharmacology Ther.13 (11): 1403–

1411. 

23.Gilman, Sander L. and Xun, Zhou (2004). 

Introduction in Smoke: A Global  History of 

Smoking. Smoke.Reaktion Books. p. 20–22. 

24.Anetor, J. I., Ajose, F., Anetor, G. O., Iyanda, A. 

A., Babalola O. O.,  Adeniyi, F.  A. A. (2008) 

High Cadmium / Zinc Ratio In Cigarette Smokers: 

Potential Implications As A Biomarker Of Risk Of 

Prostate Cancer. Nigerian Journal  Of Physiological 

Sciences Vol. 23, No. 1-2, pp. 41-49. 

25 .Stamey, T.A., Yang, N., Hay,A.R.(1991).Prostate 

specific antigen as a serum marker for 

adenocarcinoma of the prostate. The New England 

Journal of  Medicine. 317: 909-916. 

26.Catalona, W. J., Richie, J. P., Ahmann, F. R., 

Hudson, M. A., Scardino, P. T.,  Flanigan, R. C., 

Dekernion, J. B., Ratliff, T. L. (1994). Comparison of 

digital rectal examination and serum prostate specific 

antigen in the early  detection of prostate 

cancer: Results of a multicenter clinical trial of 6,630 

men. The Journal of urology151 (5): 1283–1290. 

27.Siegel, R, (2011). Cancer statistics 2011: the 

impact of eliminating socioeconomic and 

racial disparities on premature cancer deaths. Cancer 

Journal of  Clinicans.61: 212–36. 

28.Baade, P.D.; Youlden, D.R.; Krnjacki, L.J. (2009). 

International epidemiology of prostate cancer: 

geographical distribution and secular trends. 

MolecularNutrition & Food Research53 (2): 171–

184. 

29.Kristal, A.R., Chi, C., Tangen, C.M., Goodman, 

P.J., Etzioni, R. (2006) Thompson,  I.M. Associations 

of demographic and lifestyle characteristics with 

prostate- specific antigen (PSA) concentration and 

rate of PSA increase. Cancer.  106:320–328. 

30.Li,J.,Trevor, T., Djenaba, J., Viraj, M. (2012) 

Association Between Smoking  Status And Free, 

Total, And Percent Free Prostate-Specific Antigen 

The Journal of Urology. Volume 187 Issue 4, 

Supplement,e 894. 

31.Giovannucci, E., Liu, Y., Platz, E.A., Stampfer, 

M.J., Willett, W.C. (2007) Risk  factors for 

prostate cancer incidence and progression in the 

health  professionals follow-up study. International 

Journal of Cancer121: 1571- 1578. 

32.Rohrmann, S., Linseisen, J., Allen, N., Bueno-de-

Mesquita, H. B., Johnsen, N. F., Tjønneland, A., Key, 

T. J. (2013). Smoking and the risk of prostate cancer 

in the .European Prospective Investigation into 

Cancer and Nutrition. British Journalof 

Cancer108(3):708-714. 

33.Roddam, A.W., Allen, N.E., Appleby, P. (2008) 

Insulin-like Growth Factors, Their Binding Proteins, 

and Prostate Cancer Risk: Analysis of Individual 

Patient  Data from 12 Prospective Studies. Annals 

International Medicine.149:461– 471. 

34.Renehan, A.G., Atkin, W.S., O'Dwyer, S.T., 

Shalet, S.M. (2004). The effect of cigarette smoking 

use and cessation on serum insulin-like growth 

factors. Brooklyn Journal of Cancer.91:1525–1531. 

35.Zwahlen,M., Renehan, A.G., Minder, C., 

O'Dwyer, S.T., Shalet, S.M., Egger, M. (2004). 

Insulin-like growth factor (IGF)-I, IGF binding 

protein-3, and cancer risk: systematic review 



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 172-183 

 

182 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

and meta-regression analysis. Lancet.363:1346–

1353. 

36.Field, A.E., Colditz, G.A., Willett, W.C., 

Longcope, C., McKinlay, J.B. (1994). The 

relation of smoking, age, relative weight, and dietary 

intake to serum  adrenal steroids, sex hormones, and 

sex hormone-binding globulin in  middle-aged 

men. Journal of Clinical Endocrinology 

Metabolism.79:1310– 1316. 

37.Gann, P.H., Hennekens, C.H., Ma, J., Longcope, 

C., Stampfer, 

J.(1996)ProspectiveStudyofSex Hormone Levels and 

Risk of Prostate Cancer. Journal of 

National Cancer Institute.88:1118–1126. 

38.Meigs, J.B., Mohr, B., Barry, M.J., Collins, M.M., 

McKinlay, J.B. (2001) Risk  factorsfor clinical 

benign prostatic hyperplasia in a community-based 

population of healthy aging men. Journal of Clinical 

Epidemiology.54:935–944. 

39.Platz, E.A., Rimm, E.B., Kawachi, I. (1999) 

Alcohol Consumption, Cigarette  Smoking, and 

Risk of Benign Prostatic Hyperplasia. American 

Journal of  Epidemiology.149:106–115.  

40.Singer, E.A., Palapattu, G.S., van Wijngaarden, 

G.S. (2008) Prostate-specific  antigen levels in 

relation to consumption of nonsteroidal anti-

inflammatory  drugs and acetaminophen. 

Cancer.113:2053–2057. 

41.Huncharek, M., Haddock, K.S., Reid, R., 

Kupelnick, B. (2010) Smoking as a risk  factor 

for prostate cancer: a meta-analysis of 24 prospective 

cohort studies. American Journal of Public Health. 

100:693-701. 

42.Gong, Z., Agalliu, I., Lin, D.W., Stanford, J.L., 

Kristal, A.R. (2008) Cigarette  smoking and 

prostate cancer- specific mortality following 

diagnosis in  middle-aged men. Cancer Causes 

Control19: 25-31. 

43.Plaskon,L. A., Penson, D. F., Vaughan, T. L.,  

StanfordJ. L. (2003) Cigarette  Smoking and 

Risk of Prostate Cancer in Middle-Aged 

Men1.Cancer  EpidemiologyBiomarkers 

Prevention12: 604. 

44.Ferrini, R. L., Barrett-Connor, E. (1998) Sex 

hormones and age: a cross-sectional  study of 

testosterone and estradiol and their bioavailable 

fractions in  community-dwelling men. 

American Journal Epidemiology. 147: 750-754. 

45.Kupeli, B., Soygur, T., Aydos, K., Ozdiler, E., 

Kupeli, S. (1997) The role of  cigarette smoking 

in prostatic enlargement. British Journal of Urology. 

80: 201-204. 

46.Koskimaki, J., Hakama, M., Huhtala, H., 

Tammela, T. L. (1998) Association of smoking with 

lower urinary tract symptoms. Journal of 

Urology.159: 1580-1582. 

47.Carter, B. S., Carter, H. B., Isaacs, J. T. (1990) 

Epidemiologic evidence regarding predisposing 

factors to prostate cancer. Prostate16: 187-197. 

48.Zaridze, D. G., Boyle, P. (1987) Cancer of the 

prostate: epidemiology and  aetiology. British 

Journal of Urology.59: 493-502. 

49.Carroll, K. K., Noble, R. L. (1987) Dietary fat in 

relation to hormonal induction of mammary and 

prostatic carcinoma in Nb rats. Carcinogenesis 

(London) 8: 851-853. 

50.Nomura, A., Heilbrun, L. K., Stemmermann, G. 

N., Judd H. L. (1988)  Prediagnostic serum 

hormones and the risk of prostate cancer?. Cancer 

Research. 48: 3515-3517. 

51.Kalcher, K., Kern, W., Pietsch, R. (1993) 

Cadmium and lead in the smoke of a filter cigarette. 

Scientific Total Environment. 128: 21-35. 



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 172-183 

 

183 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

52.Saldivar, L., Luna, M., Reyes, E., Soto, R., 

Fortoul, T. I. (1991) Cadmium  determination in 

Mexican-produced tobacco. Environmental Research. 

55: 91-96. 

53.Yeargan, R., Maiti, I. B., Nielsen, M. T., Hunt, A. 

G., Wagner, G. J. (1992) Tissue partitioning of 

cadmium in transgenic tobacco seedlings and field 

grown  plants expressing the mouse metallothionein 

I gene. Transgenic Research. 1:  261-267. 

54.Ye, J., Wang, S., Barger, M., Castranova, V., Shi, 

X. (2000) Activation of  androgen response 

element by cadmium: a potential mechanism for a 

carcinogenic effect of cadmium in the prostate. 

Journal of Environment  Pathology, Toxicology 

and Oncology. 19: 275-280. 

55.Waalkes, M. P. (2000) Cadmium carcinogenesis 

in review. Journal Inorganic Biochemistry. 79: 241-

244. 

56.Watters, J.L., Park, Y., Hollenbeck, A., Schatzkin, 

A., Albanes, D. (2009) Cigarette smoking and 

prostate cancer in a prospective US cohort study. 

Cancer Epidemiology Biomarkers Prevention18: 

2427-2435. 

57.Partin, A.W., Catalona, W.J., Southwick, P.C. 

(1996) Analysis of percent free  prostate-specific 

antigen (PSA) for prostate cancer detection: influence 

of total PSA, prostate volume, and age . 

Urology.48:55 

58.Anderson, J.R., Strickland, D., Corbin, D. (1995). 

Age-specific reference ranges  for serum prosta-

te-specific antigen. Urology. 46:54–57.  

59.Algotar,A. M.,Stratton, S. P., Ranger-Moore, J.,  

Suzanne Stratton, M., Hsu, C.H.,Ahmann, F. 

R., Nagle, R.B., Thompson P. A.  (2010). Association 

of Obesity and Smoking With PSA and PSA Velocity 

in Men With Prostate  Cancer. Prostate.70:883. 

60.Loeb, S., Nadler, R.B., Roehl, K.A. (2007) Risk of 

prostate cancer for young men  with a prostate 

specific antigen less than their age specific median. 

Journal  of Urology .177:1745. 

61.Hickey, K., Donki, K.A., Green, A. (2001). 

Smoking and Prostate Cancer. Epidemiology 

Revised.23:115–125. 

 

 

 

 

 

 

 

 


