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This study determined the impact of vitamin C dose on genistein-induced 

apoptosis in LNCaP cancer cells at various treatment regimens in vitro. Although the 

linear regression of viability assay (MTT) indicated a p-value = 0.11; NBT assay reveal a 

declining SOD activity during cell death. Apoptosis induction was the main mode of 

treatment induced cell death. The overall data showed the trend of treatment efficacy as; 

(Gen 10uM + Vit C 40uM) > (Gen 30uM + Vit C 40uM) > (Gen 70uM + Vit C 

40uM) >10uM genistein > 70uM genistein. The chi-square test for comparing necrosis, 

apoptosis and life cells showed that Vitamin C could impact genistein-induced apoptosis 

in LNCaP cells (p = 0.0003). This study forms the basis for in vivo studies of the impact 

of vitamin C on genistein-induced apoptosis in LNCaP prostate cancer cells. 
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INTRODUCTION 

Prostate Cancer 

Prostate Cancer (PCa) is the most common non-skin malignancy in men and is a 

rising health problem worldwide (Bill-Axelson, et al., 2011). Prostate cancer is one of the 

most significant pathology in the field of Urology. In Europe it is the most common 

neoplasm with  an incidence of  214 cases per 1000 inhabitants (Bozzini G. et al., 2013) 

and is projected to increase at even higher rates across the world due in part to increase in 

longevity, with more men living to the age when prostate cancer is more likely to develop 

(Lalitha et al., 2012; Verim et al., 2013).PCa broadly consists of two forms; the first 

latent organ-confined, which is slow growing and generally leads to mortality from other 

causes such as old age instead of PCa directly ( Harris et al., 2009). In approximately 

20% of cases though the PCa is aggressive and metastatic, which is lethal and requires 

aggressive therapy (Harris et al., 2009). The main risk factors are family history, age and 

ethnicity (Hsing and Devesa, 2001). A substantial number of clinicians perceived that 

there was a link between Lower Urinary Tracts Symptoms and PCa and recommend 

screening for early cancer in men with urinary symptoms (Martin et al., 2008; Hoffman, 

2011; Belbase N.P. et al., 2013). The screening programs for PCa in healthy adult men 

are however, not completely without fault. 
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The detection of latent asymptomatic disease in very old men (>75 years) is an important 

concern, with regard to increasing costs, over-diagnosis, overtreatment and reduction in 

quality of life (Verim et al., 2013). 

Epidemiology of Prostate Cancer.  The most commonly diagnosed type of 

cancer among men in 2012 was prostate cancer (PCa) accounting for 29% of all new 

cancer cases. PCa ranks second to lung cancer in cancer-related deaths and this accounts 

for 9% of all male cancer deaths in 2012. (Siegel et. al, 2012). In 2009, there 

were;192,280 cases of prostate cancer reported and 27,360 related deaths in the United 

States(ACS, 2009).Worldwide, incidence rates increased dramatically through the early 

1990s.( Hsing et. al, 2000). Between 1986 and 1992 there was another sharp rise in 

incidence largely due to increasing use of prostate specific antigen (PSA)as a diagnostic 

measure (Potosky et. al, 1995). 

Prostate cancer can be a seus disease, but most men diagnosed with prostate 

cancer do not die from it. More than 2.9 million men in the United States who have been 

diagnosed with prostate cancer are still alive today (ACS, 2015).According to the most 

recent data, when including all stages of prostate cancer: The relative 5-year survival rate 

is almost 100%.The relative 10-year survival rate is 99%.The 15-year relative survival 

rate is 94% (ACS, 2015). Keep in mind that just as 5-year survival rates are based on 

patients diagnosed and first treated more than 5 years ago, 10-year survival rates are 

based on patients diagnosed more than 10 years ago (and 15-year survival rates are based 

on patients diagnosed at least 15 years ago). 

During the mid-1990s, incidence rates in the United States declined, but has 

begun to slowly rise again(Ries et. al, 2003).Incidence rates in Asian countries are  
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generally low, but in recent years have risen proportionately more than in western 

countries. Part of the increase in incidence has been attributed to increased 

westernization. (Hsing et. al, 2000) Prostate cancer incidence data from Africa are sparse, 

with only 4 registries from 1994 included in the 2003 IARC report, which showed 

incidence rates ranging from 5 to 37 per 100,000 person-years (Parkin et. al, 

2003).Metastatic PCa is not curable and continues to be the major cause of cancer deaths. 

(Mehlen & Puisieux, 2006).Palliation can be achieved by hormone deprivation therapy. 

However after an excellent initial response, in approximately 2 to 3 years most of these 

PCas will relapse to the castration resistant form of the disease (Attar et. al, 2009) with 

death usually occurring within several years (Nelson et. al, 2008).  

Risk factors for prostate cancer 

Ethnicity, advanced age and family history are well known risk factors for 

prostate cancer. (Hsing and Chokkalingam, 2006). Currently, prostate-specific antigen 

(PSA) is the putative biomarker for PCa screening. Two consecutive rises in PSA value 

over 0.5 ng/mL or one single value ≥ 4 ng/mL are indications for biopsy (Mistry & 

Cable, 2003).However, although PSA testing has high sensitivity, its specificity is rather 

low, causing clinicians to have doubts with regard to biopsying; since increased false-

positive rates, mis-diagnosis and overtreatment have been reported to be associated with 

PSA testing (Nash & Melezinek, 2000; Welch & Albertsen, 2009). 

Evidence suggests that the presence of inflammatory factors and cytokines at the 

tumor site results in tumor cell survival, proliferation, invasion and metastasis(Germano,  

et. al, 2008 ).Elevated levels of IL-6 in men with local PC and  
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advanced disease made IL-6 a candidate biomarker for PC development and 

progression(Lee et. al, 2003). 

Demographic. Over 80% of prostate tumors in the U.S. are diagnosed in men 

over age 65 (Parkin, et. al, 1999).  

Racial /ethnic variation : it is unlikely that differences in detection (i.e., screening) 

account for all of the variability in prostate cancer risk between populations. Adjustment 

of incidence rates for the prevalence of latent disease at autopsy,  and proportion of 

localized tumors among all prostate cancers, revealed that Japanese men still experience a 

markedly lower incidence than Americans; indicating that the large international 

variation cannot be explained by differences in detection rate alone( Shimizu, et al., 

1991).  

  Physical activity may decrease levels of total and free testosterone, reduce 

obesity, and enhance immune function (Lee, et. al, 2001) all of which may offer 

protection against prostate cancer. However, results from numerous epidemiologic 

studies are equivocal in part, due to  challenges in classifying physical activity and/or 

identifying the age/time periods during which such activity may be most protective ( Lee, 

et. al, 2001 ; Lee, I. M, 2003). 

Occupation: There is a large body of literature on prostate cancer and occupation, 

and one consistent result from these studies is that farmers and other agricultural workers 

have a 7-12% increased risk (van der Gulden, et. al, 1995).While this excess could reflect 

lifestyle factors such as increased intake of meat and fats, exposures to chemicals may 

also play a role. Chemicals commonly encountered in  
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agriculture include fertilizers, solvents, pesticides, and herbicides, which have a wide 

variety of poorly characterized effects (Alavanja, et al., 2003).  

Diet: Association of polyunsaturated fat with incidence of cancer is less consistent 

(Kolonel, 2001; Kolonel, et. al, 1999). However, it is unclear whether the excess risk is 

due to the high-fat content, mutagens such as heterocyclic amines that are induced during 

high-temperature cooking, animal proteins, or other unidentified factors (Norrish et. al., 

1999). 

Fatty fish are rich in tumor-inhibitory marine fatty acids, such as omega-3. 

However, a recent review of 17 studies, including 8 prospective studies, found suggestive 

but inconsistent results, possibly due to inadequate assessment of fish intake or lack of 

information on specific marine fatty acids, particularly the two omega-3 polyunsaturated 

fatty acids, eicosapentaenoic and docosahexaenoic acids (Terry et. al, 2003).In two large 

prospective studies, higher intake of fish was associated with a lower risk of total prostate 

cancer and metastatic prostate cancer (Terry et. al, 2001). Abundant in fatty fish, omega-

3 fatty acids are known antagonists of arachidonic acid and suppress the production of 

pro-inflammatory cytokines (Calder, 2002). 

A recent review concluded that there is modest evidence that intake of cruciferous 

vegetables, including broccoli, cabbage, cauliflower, and Brussels sprouts, is inversely 

associated with prostate cancer risk, possibly due to their content of isothiocyanates 

(Kristal, et. al, 2002). In addition, intake of allium vegetables, including onions, garlic, 

and chives, were inversely associated with prostate cancer in a case-control study in 

China (Hsing et al., 2002).  
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Molecular data show that selenium prevents clonal expansion of tumors by 

causing cell cycle arrest, promoting apoptosis, and modulating p53- dependent DNA 

repair mechanisms. Secondary analyses of clinical trial data have also shown that vitamin 

E supplementation is associated with a reduced risk of prostate cancer (Pak, et. al, 2002; 

Klein, et. al., 2001). 

Obesity: Epidemiologic studies data suggest that obesity is related to aggressive 

prostate tumors and that, abdominal obesity may be associated with an increased risk of 

prostate cancer even in relatively lean men (Hsing, et. al, 2000; Hubbard et al., 2004). In 

addition, higher serum levels of insulin have been linked to an increased risk of prostate 

cancer (Hsing, et. al, 2001).  

Smoking: Although prostate cancer has not been traditionally included among the 

smoking-related malignancies (Nomura & Kolonel, 1991; Pienta & Esper ,1993), the 

results of two  reported cohort studies have drawn attention to the possibility that 

cigarette smoking may be a preventable cause of mortality from prostate cancer(Hsing et. 

al, 1991 ; Hsing, et. al., 1990 ).  

Sexual frequency: Recent studies have indicated that increased sexual frequency 

may be associated with an increased risk of prostate cancer, because it may serve as an 

indicator for either a greater opportunity of infection or higher androgenic activity 

(Dennis & Dawson, 2002; Fernandez, et. al, 2005 ; Strickler & Goedert, 2001). 
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Sexually Transmitted Diseases. A large, population-based study showed 2-3-

fold prostate cancer risks associated with STDs, particularly syphilis and recurrent 

gonorrhea infections(Hayes, et al., 2000).Other studies reported associations of human 

papillomavirus-16, -18, and -33 serology with an increased risk of prostate cancer(Adami 

et. al, 2003 ; Rosenblatt et. al, 2003), while a study of a human immunodeficiency virus 

(HIV)-infected population found that duration of HIV infection was associated with 

increased prostate cancer risk (Crum et. al, 2004). Meta-analysis of 17 studies concluded 

that a higher number of sexual partners is associated with increased prostate cancer risk, 

possibly through increased opportunity for sexually transmitted infections (Dennis & 

Dawson, 2002). 

Chronic Inflammation: Evidence for a role of chronic inflammation in prostate 

cancer is beginning to emerge (Platz &De Marzo, 2004), but an association of prostate 

cancer with chronic inflammation of the prostate (chronic prostatitis) has long been 

suspected. Meta-analysis of 11 studies of prostatitis and prostate cancer reported an 

overall relative risk of 1.6. (Dennis & Dawson, 2002). Inflammation is frequently found 

in prostate biopsy specimens (Di Silverio, et. al, 2003; Nickel, et. al, 2001). 

Results from pathologic and molecular surveys suggest that the earliest stages of prostate 

cancer may develop in lesions generally associated with chronic inflammation (De 

Marzo, et. al, 1999; De Marzo, et. al, 2003). De Marzo et. al, (1999) showed that almost 

all forms of focal prostatic glandular atrophy are proliferative, and that such proliferative 

inflammatory atrophy (PIA) lesions often contain inflammatory infiltrates and are 

frequently found adjacent to or near high-grade prostatic intraepithelial  
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neoplasia (PIN); a precursor of prostate cancer ( De Marzo et. al, 1999 ;  DeMarzo, et. al, 

2003). 

Vasectomy: Several, but not all studies investigating the association between 

vasectomy and prostate cancer risk suggest a modest positive association (Dennis, et. al, 

2002). However, the role of vasectomy remains controversial, since most studies are 

unable to exclude the possible effect of detection bias;  that is, men undergoing 

vasectomies are more likely to have prostate cancer detected than men who do not. 

Vasectomy is linked to elevations in anti-spermatozoa antibodies, reduced hormone 

concentrations in the semen, and reduced prostatic secretion (Bernal-Delgado, et. al, 

1998). 

Diseases: Utilizing self-rated health (SRH) trajectories to elucidate disease 

progression and inform intervention efforts might ameliorate well-being decline 

associated with a cancer diagnosis (Foraker et. al, 2011). The majority of studies utilize 

lengthy instruments to capture the multi-dimensional nature of cancer patients’ health-

related quality of life (HRQoL) (Reeve et. al, 2009 ; Staren, et. al, 2011 ; Osthus, et. al, 

2011 ; Reeve et. al, 2012 ; Gray et. al., 2011). While a few recent studies measure general 

well-being across the cancer continuum( Foraker et. al, 2011 ;  Reeve, et. al, 2009 ; 

Reeve et. al, 2012 ) most studies are limited to highly selected patient populations, have 

short follow-up time, or assess measurements after the diagnosis has occurred (Staren et. 

al, 2011 ;  Osthus et. al, 2011;  Gray et. al, 2011).  
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Benign prostatic hyperplasia: in most epidemiologic studies, it has been difficult 

to completely rule out the presence of BPH in control populations, since the prevalence 

of BPH is very common in elderly men. Due in part to these limitations, the 

epidemiologic evidence for BPH as a risk factor for prostate cancer remains weak and 

inconsistent (Guess, H. A, 2001), with the largest study to date (over 85,000 BPH 

patients) showing only a marginally elevated age-adjusted risk of prostate cancer among 

BPH patients versus the general population (<2% in 10 years) ( Chokkalingam, et. al, 

2003). 

Genetic Factors 

Family history of cancer : Numerous studies have consistently reported familial 

aggregation of prostate cancer, showing a 2- to 3-fold increased risk of prostate cancer 

among men who have a first-degree male relative (father, brother, son) with a history of 

prostate cancer (Stanford & Ostrander, 2001). High-penetrance markers: Segregation and 

linkage analyses have shown that certain early-onset prostate cancers may be inherited in 

an autosomal dominant fashion (Carter et. al, 1993) and it is estimated that such 

hereditary prostate cancers (HPCs) due to highly penetrant genes may account for about 

10% of all prostate cancer cases (Lichtenstein et. al, 2000).  Common low-penetrance 

markers: Review of several of these markers and genes can be found elsewhere. It is 

important to note that, as with any other epidemiologic exposure, replication of findings 

is critical to establishing causality (Schaid, 2014). 

Androgen biosynthesis and metabolism pathway: Because most prostate cancer is 

an androgen-dependent tumor, it is likely that markers in genes whose products are  
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involved in androgen biosynthesis and metabolism may be associated with prostate 

disease. This is supported by evidence that there is racial/ethnic variation in 

polymorphisms of genes involved in the androgen pathways (Hsing et. al., 2002; Ross et. 

al, 1998). 

Growth factor and non-androgenic hormone pathways : Due to serological 

evidence linking them to prostate cancer, a number of studies have explored the prostate 

cancer risk associated with polymorphic markers in genes involved in the insulin and 

insulin-like growth factor (IGF) signaling pathways. Two of three early studies of the 

insulin gene (INS) have shown promising results (Claeys et. al, 2005; Ho et. al, 2003; 

Neuhausen et. al, 2005). 

DNA repair pathway: Genes in the DNA repair pathway prevent disruptions in 

DNA integrity which may otherwise lead to gene rearrangements, translocations, 

amplifications, and deletions, contributing to cancer initiation (Berwick &Vineis, 2000). 

Initial reports of markers in genes encoding DNA repair enzymes, including the X-ray 

repair cross-complementing groups 1 and 3 (XRCC1 and XRCC3), human 8-oxoguanine 

glycosylase I (hOGG1), xeroderma pigmentosum group D (XPD), methylguanine DNA 

methyltransferase (MGMT, also known as alkylguanine DNA alkyltransferase, or AGT), 

and ataxia telangiectasia mutated protein (ATM, involved in DNA damage signalling)) 

show promising results to detect cancer (Angele et. al, 2004; Xu et. al, 2002). 

Chronic inflammation pathway: Several lines of evidence point to a role of 

inflammation in prostate cancer etiology.Initial studies show positive results for  
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transforming growth factor-beta (TGF-beta) and COX-2 ( Ewart-Toland et. al, 2004) and 

negative results for tumor necrosis factor-alpha-308 (TNF-alpha-308) (McCarron et. al, 

2002 ; Wu et. al, 2004). 

Angiogenesis pathways: The need for increased vasculature to support cancer 

growth forms an area of research that is currently gaining momentum. Genetic 

investigations of angiogenesis in prostate cancer have involved the vascular endothelial 

growth factor (VEGF) gene as well as the genes for IL-8 and IL-10, and thus far have 

shown positive results (McCarron, et. al, 2002). 

Other Factors. Several other risk factors, such as, smoking, use of alcohol, 

diabetes, and liver cirrhosis, have been investigated, but their roles in prostate cancer are 

weak or unclear based on data in the  literature. (Dennis and Hayes, 2001 ; Giovannucci, 

2001 ; Hickey, 2001). 
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TREATMENT OF PROSTATE CANCER 

Significant success in cancer treatment have been accomplished due to aggressive 

pursuit of research in therapeutic regimens. However, although the locally confined 

disease is treatable, the metastasized prostate cancer still poses therapeutic challenges; 

and consequently prognosis still remains poor. Vitamin C as an anti-cancer therapy 

adjuvant may reduce necrosis, inhibit cancer cell growth, lessen chemo-prevention side 

effects such as nausea, fatigue, pain, and depression in-vivo and in-vitro (Fritz H, et. Al, 

2014 ; James Kumi-Diaka et. al, 2015).In order to reduce this side effect, vitamin C was 

used as an adjuvant therapy with genistein in treatment of prostate cancer. Numerous 

studies have found a link between vitamin C intake and the incidence of several different 

cancers, especially non-hormonal cancers (Head, 1998)Also, having a high plasma level of 

vitamin C cuts your risk of dying from cancer ( Loria et. al, 2000). 
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GENISTEIN ISOFLAVONE : STRUCTURE AND EPIDEMIOLOGY 

Genistein  

Inhibits 

 

  

                     Anti-apoptosis         Growth               Invasion         mestastasis 

Figure 1.Machanism of action of genistein on LNCaP cells. Genistein modulates a critical transforming 
growth factor-b signaling pathway in human prostate cancer. A schematic diagram of this signaling 
network and relevant phenotypes associated with genistein treatment in mice and men is shown in Figure 1. 

Development of chemotherapeutic agents with low patient toxicity is currently 

being investigated by many scientists. Many of these agents are derived from natural 

plant products, for example genistein. Genistein is a phyto estrogenic isoflavonoid that 

has multiple effects in a wide variety of cancers without any visible toxicity to normal 

cells (Li & Sarkar, 2002). 

The effects of genistein on the regulation of several miRNAs have been reported 

(Zaman et. al, 2012; Chen et. al, 2011; Chiyomaru, et. al, 2012).miRNAs play an 

important part in many biological processes, such as development, differentiation, 

proliferation, apoptosis, angiogenesis and metabolism. In addition, they are key 

regulators in many diseases including cancer (Ryan et. al, 2010). miRNAs may function 

as oncogenes or tumor suppressor genes (Croce, 2009 ; Zhang et. al, 2007). 



 

14 

Genistein (4′,5,7-Trihydroxyisoflavone), a major isoflavone constituent of 

soybeans and soy products, has been shown to exhibit potent anticancer effects on PCa. 

(De Souza et. al, 2010; Pavese et. al, 2010). Furthermore, consumption of soy products 

leads to increased blood concentrations of genistein (Adlercreutz et. al, 1993).Several 

studies associated dietary soy consumption with a lower incidence of mortality from 

cancer, and from PCa in particular, compared with studies in individuals who consume 

low-soy, meat-based diets(Adlercreutz, 1990 ; Yan & Spitznagel, 2009).Epidemiological 

evidence indicate  that the incidence and mortality rates of PCa are considerably lower in 

Asia compared to the United States. (Mc Cracken et. al, 2007).The mean serum 

concentration of genistein in Asian men was higher than that of the US population. 

(McCracken et. al, 2007); and several studies have demonstrated that isoflavone intake 

was associated with a reduction in PCa risk (Kurahashi, et. al, 2007; Yan & Spitznagel, 

2009). 

Structural Characteristic and Synthesis of Genistein 

Genistein was originally isolated by Perkin and Newbury in 1899 from Dyer’s 

Broom (Genista tinctoria) (Perkin & Newbury, 1899). This naturally derived compound 

is a member of the isoflavone branch of the flavonoid family of small molecules, which 

includes over 5,000 compounds (Andersen & Markham, 2006) 

Mechanism of Action of Genistein 

Genistein’s structural characteristics also impart this compound with the ability to 

act as a weak estrogen mimic, leading to its classification as a phytoestrogen (i.e., an 

estrogen-like compound derived from a plant source) (Matsumura et. al, 2005). In 

particular, compared to 17-β-estradiol, the predominant sex hormone present in females, 
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genistein shares both a near identical molecular weight as well as a similar hydroxylation 

pattern, with two key phenolic groups at C7 and C4′( Dixon & Ferreira , 2002). 

Importantly, the C7 hydroxyl group is needed for genistein to bind to the estrogen 

receptor (ER), as it mimics the A ring of the steroidal estrogen core.  

Furthermore, the distance (∼11.5 Å) between the C7 and C4′ phenolic groups 

allows for optimal binding of genistein to the ER, as they are in very similar positions to 

the key hydroxyl groups on the estradiol core.( Andersen & Markham , 2006). Both the 

C4′ and C7 phenolic groups have been shown in a crystal structure to form key contacts 

with ERβ, with the C4′ phenol binding to Glu305 and Arg306 and the C7 phenol to 

His475 (Pike et. al, 1999). Because of these structural characteristics, genistein can bind 

to both α and β isoforms of the ER (Kuiper et. al, 1998; Mueller, et. al, 2004), although it 

binds to ERβ with 20-fold higher affinity than ERα (Kuiper et. al, 1997). Genistein’s 

ability to both bind and stimulate the ER has led to several studies on its effects in 

postmenopausal women, with results suggesting that genistein could restore bone mass 

and relieve menopausal symptoms such as hot flashes and vaginitis (Andersen & 

Markham, 2006). 

Genistein alters cellular detachment and cell flattening: Genistein has multiple 

molecular targets including receptors, enzymes, and signaling pathways. (De Souza et. al, 

2010).Changes in cellular adhesion are a critical step in the metastatic cascade. For a cell 

to move to another location, it must detach from the extracellular matrix (ECM), to which 

the primary tumor is attached. Previous studies showed that genistein inhibits human PCa 

cell detachment in a dose-dependent fashion, both in vitro (Bergan et. al,1996 ; Kyle E, et 

al,1997 ) and in vivo (Lakshman et. al, 2008 ). Genistein inhibits cell detachment in vitro 
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at concentrations as low as 1 mmol/L in PC3-M, PC3, and DU-145 human PCa cell lines 

after 3 three days and as low as 10 nmol/L in PC3-M cells. The ability of genistein to 

increase cell adhesion directly counteracts cell detachment and thereby inhibits an initial 

step in the metastatic cascade. In addition to these in vitro findings, it was also shown that 

genistein affects cellular adhesion in vivo (Lakshman et. al, 2008). 

Genistein decreases production of proteases: In addition to detaching from the 

ECM, cancer cells must degrade the surrounding tissue to move outside the primary 

organ. This is accomplished primarily via increased production of matrix metallo 

proteinases, a family of zinc endopeptidases whose normal physiologic function is tissue 

remodeling and embryonic development (Vihinen et. al, 2005).  

Increased expression of MMP-2 in prostate tissue is associated with the future 

development of metastatic disease. MMP-2 is critical for the degradation of collagen IV 

(Vihinen et. al, 2005) .Specific inhibition of MMP-2 mRNA expression by genistein was 

confirmed (Kumi-Diaka et. al, 2006).  

Genistein inhibits PCa cellular invasion: The most robust measure of a cell’s 

ability to drive metastasis in vitro is its ability to invade, as measured in an in vitro 

invasion assay. In this assay, a cell must both degrade a protein layer and move from one 

location to another. It was first reported in 2005 that genistein can directly inhibit cellular 

invasion in a Boyden chamber assay in the panel of cell lines (Huang et. al, 2005). 

Genistein decreases metastatic formation in vivo: It is also known that genistein 

regulates the formation of metastasis in a murine model of PCa (Helenowski et al., 2008). 

In the transgenic adenocarcinoma of the mouse prostate- inbred mouse strain murine 
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model (TRAMP-FVB murine model), treatment with 250 mg genistein/kg feed pellets 

significantly decreased pelvic lymph node metastasis ( El Touny & Banerjee, 2009). By 

using a Simian virus 40 transgenic rat model of treatment with 250 mg genistein/kg feed 

pellets, cell proliferation decreased and apoptosis increased, resulting in an overall 

increase in survival rate of treated rats (Harper et. al, 2009). 

Dietary consumption and epidemiology of genistein: The primary chemical form 

present in soybeans and non-fermented soy products is the C7-glycosylated form, also 

known as genistin (Fukutake et. al, 1996). After ingestion of genistin, hydrolysis within 

the intestine yields the aglycone, genistein, and the free sugar (Rowland et. al, 2003). 

Rodent-based pharmacologic studies demonstrate that, after absorption from the intestine, 

genistein undergoes first-pass metabolism in the liver, as well as enterohepatic circulation 

(Sfakianos et. al, 1997).  
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VITAMIN C 

The ability of ascorbic acid to act as a pro-oxidant has been well documented 

(Halliwell & Gutteridge, 1989).Vitamin C, also known as ascorbic acid is, one of the 

known potent antioxidants in humans. Due to the lack of enzyme gulonolactone oxidase, 

vitamin C must be obtained from food such as citrus fruits and vegetables (Donkena et. 

al, 2010; ACS, 2013). The importance of this vitamin was first revealed by studies 

conducted by Linus Paulin in the 1970s (Fritz, 2014). Vitamin C has been demonstrated 

to induce apoptosis in cancer cells by creating oxidative stress via upregulation of 

reactive oxygen species (ROS) release (Park, 2013). Using high dosage of vitamin C in 

vivo as an anti-cancer therapy adjuvant, reduced cancer cell growth and lessen chemo-

therapy side effects such as nausea, fatigue, pain and depression in human (Fritz, 2014). 

The Physician Health Study (Gaziano et. al, 2009) illustrated that vitamin C 

showed neither health benefits nor safety issues.In fact Combs, 2008 reported that 

increased vitamin C intake had adverse effects, e.g., kidney stones and iron-related 

disorders. In contrast to studies that indicate possible adverse effects (Brent & Oakley, 

2006), the Institute of Medicine (IOM, 1998) report illustrated that the use of folic acid 

can reduce the incidence of malformation, i.e., neural tube defects and spina bifida. A 

cancer prevention trial, which looked at the recurrence of cancers in those who had a 

history of cancer, reported that the death rate was 30% in those assigned to vitamin E, 

vitamin C supplementation has a lower percentage and follow-up for 6.5 years(Bairati et. 

al, 2006).
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Studies suggest that dietary supplements are used by up to 81% of cancer 

survivors, and that 14% to 32% begin using supplements following diagnosis (Velicer & 

Ulrich, 2008) Increasing one’s intake of antioxidants, which are involved in repairing 

cellular oxidative damage, theoretically should lower cancer risk, but there is little 

evidence to suggest that supplementation is efficacious, or even safe (Rock et. al,2012 

)Of particular concern to clinicians and patients is the use of antioxidant supplements 

during the course of chemotherapy and/or radiation therapy, as antioxidants consumed at 

doses common in nutritional supplements could potentially interfere with the 

effectiveness of these treatments ( Lawenda et. al, 2008).  

In order to reduce cancer risk, the American Cancer Society (ACS) recommends 

that antioxidants be consumed through food sources rather than as dietary supplements. 

“The best advice,” the ACS guidelines state, “is to consume at least 2.5 cups of a variety 

of colorful fruits and vegetables each day (Kushi et. al, 2012) Many clinicians are 

concerned that high-dose antioxidant supplements could decrease the effectiveness of 

chemotherapy or radiation by protecting cancer cells as well as healthy cells from 

oxidative damage associated with these treatments. Others argue that antioxidant 

supplementation could selectively protect healthy cells from such damage, thus 

minimizing toxicity and adverse side effects of the treatment regimen (Lawenda et. al, 

2008). 

Although findings vary among existing randomized controlled trials of 

antioxidant use during cancer treatment, many are of relatively low quality and/or limited 

statistical power. Moreover, it is difficult to draw conclusions due to variations in 

malignancy type, antioxidant type and dose, and treatment regimen, among other factors ( 
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Lawenda et. al, 2008).The ACS further states that “it is prudent for cancer survivors 

currently receiving chemotherapy or radiation therapy to limit the usage of supplements 

to nutrients for which a deficiency has been demonstrated, and avoid dietary supplements 

exceeding 100% of the Daily Value for antioxidant vitamins (Rock et. al, 2012).Cancer 

survivors are at an increased risk of secondary cancers, and the ACS advises that such 

patients “should be encouraged to consume a variety of antioxidant-rich foods each day 

(Rock et. al, 2012). 

A 2006 systematic review of randomized controlled trials in patients with cancer 

or pervasive lesions found no connection between antioxidant supplementation and all-

cause mortality(Davies et. al, 2006) Another study followed 77,719 residents of 

Washington State over 10 years and found no cause and effect association between 

supplementation with vitamin E or C and cancer mortality (Pocobelli, et. al, 2009).Based 

on existing evidence, patients with cancer should minimize supplement use, especially in 

doses higher than the recommended daily value, except to meet nutritional needs or as 

evidence-based therapy for a chronic condition such as osteoporosis ( Rock et. al, 2012 ; 

Kushi et. al, 2012).Therefore, there are conflicting reports in the literature, which has 

served as our motivation to organize this study.  
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DIAGNOSABLE TOOLS FOR PROSTATE CANCER 

Clinical Approach 

(PSA) and digital rectal examination (DRE) are commonly used for the initial evaluation 

of PCa risk, whiles systematic transrectal ultrasound (TRUS)-guided prostate biopsy 

remains the most common means of PCa diagnosis. In the current era with the 

widespread use of PSA, many patients undergo systematic TRUS-guided biopsy (SB), 

resulting in the detection of clinically insignificant cancers (Catto et. al, 2011). 

Prostate Specific Antigen (PSA). The Prostate, Lung, Colorectal and Ovarian 

(PLCO Trial) of cancer screening in the US with 76,698 men aged between 55 and 74 

years which after 13 years of follow-up found no evidence of mortality benefit for annual 

PSA screening compared to usual care which included opportunistic screening( Andriole 

et. al, 2012), A systematic review from the Cochrane database of five trials with 341,342 

participants in 2013 did not find any significant decrease in prostate cancer-specific 

mortality in a meta-analysis of the five randomized controlled trials. There were 

significant treatment related harms. Men who have a radical prostatectomy had an 11% 

increased risk of urinary incontinence and a 37% increased risk of erectile dysfunction 

(Ilic et. al, 2013). The American Urological Association in 2013 recommend no 

screening of men under 40 years; no screening of men aged 40 to 54 at average risk; 

shared decision making for men 55-69 years for PSA analysis with no routine screening 

of other age groups. No screening of men older than 70 years or in men with a life 
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expectancy of less than 10-15 years. The screening interval should be two years or more 

(American Urological Association, 2013). 

 Imaging or Systemic Transrectal Ultrasound (TRUS). TRUS is an imaging 

technique that uses harmless sound waves and their echoes to “map” the prostate. 

Radiologist use TRUS to guide their biopsy needles through the perineum into the 

prostate (directed biopsies). This procedure detects about 68% of cancers in the prostate 

peripheral zone and 8% from the central zone (McNeal et. al, 1988).Technologic 

advances in ultrasound and biopsy since the 1940s have made TRUS an integral tool in 

detecting early stages of PCa (Applewhite et. al, 2001).  

Staging Approach 

Prediction tools for PCa have been developed to assist in the accurate diagnosis 

and treatment of the disease, and address a wide variety outcomes; e.g. the Partin tables 

(Makarov et. al, 2007 ; Partin  et. al, 1997 ; Partin et. al, 2001 ; Partin et. al, 1993) Partin 

nomogram ( Huang et. al, 2011) Kattan and Stephenson nomograms ( Smaletz et. al, 

2002 ; Stephenson et. al, 2005 ; Stephenson et. al, 2006 ) D’Amico risk classification 

(D’Amico AV, et al 2002) CAPRA score ( Cooperberg et. al, 2005 ) and many others ( 

Haese et. al, 2003 ; Veltri et. al, 2002 ; Veltri et. al, 2001 ). For the prediction of stage at 

radical prostatectomy (RP), the Partin tables not only represent the most common 

prediction tool used by clinicians, but have also undergone extensive validation in a 

number of cohorts ( Karakiewicz et. al, 2008 ; Augustin et. al, 2010 ; Bhojani et. al, 2009 

; Bhojani and  Salomon et. al, 2009 ; Fanning et. al, 2009 ; Xiao et. al, 2011 ; Yu et. al, 

2010 ).The Partin table uses clinical stage based on digital rectal exam (DRE), Gleason 

score (GS) of the prostate needle biopsy (Gleason et. al, 1966 ; Epstein et. al, 2005 ;  
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Epstein et. al, ; Albertsen et. al, 2005 ; Albertsen, 2007 ), and serum prostate specific 

antigen (PSA) to predict stage at RP. PCa stage indicates the extent or location of the 

cancer, and can be categorized as; organ confined (OC), extracapsular extension (ECE), 

seminal vesicle invasion (SVI) and /or lymph node involvement (LNI). Nonorgan 

confined (NOC) disease represents any stage which extends beyond the prostate organ, 

i.e. ECE, SVI or LNI. 
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TREATMENT OPTIONS OF PROSTATE CANCER 

There are dilemmas associated with the diagnosis and prognosis of PCa which has 

lead to the over diagnosis and over treatment of the disease (Oon et. al, 2011). However, 

new treatments such as active surveillance are being introduced to overcome these issues 

(Berglund et. al, 2008 ;  Carter et. al, 2011 ; Etzioni et. al, 2002 ; Tosoian et. al, 

2011).The treatment of prostate cancer has extended in recent years from use 

predominantly in symptomatic metastatic disease to asymptomatic metastatic disease, 

primary therapy in localised disease when men are considered unfit for surgery or 

radiotherapy, adjunct treatment in high risk disease treated with radiotherapy and salvage 

therapy following a biochemical relapse  after surgery or radiotherapy for presumed 

localised disease (Abrahamsson, 2010; Engel  et. al, 2010; Roach et. al, 2008; Studer et. 

al, 2008). 

Chemotherapy 

In the past, some phase II trials of PC patients with Neuroendocrine 

differentiation (NED) have evaluated, at various tumor stages, the efficacy of single drug, 

as oral estramustine (Zaky Ahel et. al, 2001) or the combination of different cytotoxic 

drugs, for example, the association of cisplatin, etoposide and doxorubicin (Papandreou 

et. al, 2002 ) or the association of cisplatin and docetaxel (Culine et. al, 2007). 
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Somatostatin Analogs 

 It was shown that probable anti-tumoral effect of somatostatin analogs might be 

for the inhibition of angiogenesis and  proliferation and for the promotion of apoptosis,  

linking to somatostatin receptors (SSTR) expressed on secretory ( Neuroendocrine) NE, 

stromal and endothelial prostatic cells (Hansson et. al, 2002 ; Msaouel et. al, 2009 ). 

Radiolabelled Somatostatin Analogs. Treatment with radiolabelled somatostatin 

analogs is a promising new tool in the management of patients with inoperable or 

metastasized Neuroendocrine tumors (NET), particularly pancreatic NET, Thus, the use 

of radiolabelled somatostatin analogs might become an alternative effective therapeutic 

approach for neuroendocrine prostate cancers (NEPC), especially in patients with 

metastasized or inoperable tumors (Sansovini et. al, 2013). 

Bombesin and Serotonin Antagonists 

Some in vitro studies have shown that antibodies against bombesin /GRP and 

serotonin inhibitors are able to inhibit prostate cell line growth. Therefore, bombesin and 

serotonin antagonists could become an effective treatment option in the future for NEPC 

blocking the ability of NE cell secretion and their mitogenic properties (Stangelberger et. 

al, 2005; Abdul, 1994). 

Other therapeutic strategies: Src inhibitor AZD0530, Aurora kinase inhibitors, 

Suppressors of relaxin receptor RXFP1. mTOR inhibitors, Zoledronic acid, Anti-CSC 

therapies, EMT blockade, MicroRNA blockade.
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APOPTOSIS 

Multicellular organisms normally eliminate damaged cells effectively through 

apoptosis, a controlled cellular mechanism resulting in cell death. The concept of 

physiological cell death was developed by Kerr et al, (1972) with the publication of a 

seminal paper on apoptosis. The term apoptosis is derived from the Greek word 

describing the falling off of petals from a flower or leaves from a tree. It has become 

clear that apoptosis is a highly conserved mechanism that has evolved to maintain cell 

numbers and cellular positioning within tissues comprised of different cell compartments 

(Fadeel & Orrenius, 2005; Khan et. al, 2007). 

Characteristic apoptotic features include cell shrinkage, membrane blebbing, 

chromatin condensation, and formation of a DNA ladder with multiple fragments caused 

by inter-nucleosomal DNA cleavage finally ending with the engulfment by macrophages 

or neighboring cells, thereby avoiding an inflammatory response in surrounding tissues 

(Savill & Fadok, 2000). For the treatment of advanced metastatic PCa and the appearance 

of therapeutic resistance of prostate tumors, the challenges in the implementation of 

effective therapeutic strategies involve functional significance of anti-apoptotic pathways 

(Reynolds & Kyprianou, 2006). 
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HYPOTHESIS 

Vitamin C will impact genistein-induced apoptosis in LNCaP prostate cancer cells. 
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OBJECTIVE 

To determine the potential therapeutic additive effect between genistein and vitamin C. 
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METHOD 

Chemicals and Phytochemicals 

Genistein (4’, 5’ 7- trihydroisoflavone) (Indoline Chemical Co., Summerville, NJ, 

U.S.A.) will be dissolved in DMSO (Dimethylsulfoxide) solvent as 10, 20, 30, 50, 70, 80, 

100 ug/ml solutions and frozen at -37°C obtaining a 100μM stock solution; with the final 

concentration of solvent not exceeding 0.5%. Previous studies demonstrated that up to 

1% DMSO solvent in the final sample will not alter the assay result (Hormann et al., 

2012). Stock solution will then be diluted with RPMI-media to produce aliquots in 

concentrations of 0, 10, 20, 30,40, 50, 70,µM (G0-G70).This is similar to previous studies, 

RPMI-media to produce aliquots in concentrations of 0, 10, 20, 30, 40,50 and 70µM (G0-

G70) (Kumi-Diaka, 2002). These will be frozen and stored at 4°C until needed. Vitamin C 

(Ascorbic acid and Bioflavonoids) at the concentrations of 40uM IC50 was used as 

combine treatment with genistein. 

 

 

 

 

Figure  2. Flow chart of Materials and method
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LNCaP cells were cultured in 25m2 culture flask and placed in the incubator at 

37oC and 5% CO2 to grow. After the cells reached their log phase, trypan blue assay was 

carried out.Based on the result from the trypan blue assay, 1x104 cells were seeded in 

each well of the 96-well micrtiter plate and the microtiter plate placed in the 

incubator.After 24 hours the cells adhere to the surface of the plates and are now at 80% 

confluence on the 4th day of cell culture.On the 5th day, the LNCaP cells were assayed 

using the NBT solution to access Superoxide Dismutase activities going on in the cells 

and MTT solution to access the anti-proliferative effect of the three treatment groups. 

Cell Cultures and Culture Conditions 

In order to determine the chemo-sensitivity LNCaP Cell line to single and 

combine treatment with genistein and /or vitamin C, cells were  incubated at 37°C and 

5% CO2 for 24-48 hours to reach 80% confluence. Human prostate cancer LNCaP  cell 

line  will be obtained from the American Type Culture Collection (Manassas, VA).Cell 

line will be grown in RPMI 1640 containing 15mM HEPES and maintained as 

monolayers in 25m2 tissue culture flasks (Sigma Scientific, St. Louis, MO, USA).  

They will also be supplemented with 100U/ml penicillin, 100µg/ml streptomycin, 10% 

fetal bovine serum, and 100μg/ml L-glutamine (Sigma Scientific, St. Louis, MO, USA).  

Trypan Blue Exclusion Assay 

Trypan blue exclusion assay was carried out on cells before and after treatments. 

This assay usually performs two major functions; can be used to assess cell viability and 

also estimate the average number of cells per ml in the culture. The Trypan blue is a ~960 

Daltons molecule that has impermeable cell membrane and therefore only cells with 



 

31 

compromised membranes can pass through it. Upon entry it binds to intracellular proteins 

thereby rendering the cells bluish in color. It therefore allows for direct identification and 

enumeration of live (unstained) and dead (blue) cells in a given population of cells. It is a 

fast and straight-forward test that can estimate cell death, but fail to differentiate between 

necrotic and apoptotic cells, since both will pick up the dye.  

In summary, a cocktail of 0.01ml trypan blue solution with 0.01 of cell culture 

suspension will be created and allowed to incubate at 25°C (room temperature) for 2 

minutes. A drop of this cell mixture will be loaded into both chamber of a hemocytometer 

and cells will be counted in duplicates under the light microscope (Olympus BH2) at 

200X. Before treatment with the phytochemicals, a trypan blue exclusion assay will be 

performed on cell culture to assess viability and number of cells/ml of the culture. The 

calculated number of cells per ml of culture is used to determine the volume of cell 

suspension to be distributed into each well of the micropipette plate. An average of 1.0 

×104 cells per well in 48-well microtiter plates (MTP) will be used for subsequent 

experiments. The percentage post-treatment live cells was estimated as: 

 % of live (Recovery rate) = Live cells counted /Total cells counted x 100% 

Equation 1 Percentage of live cells 

% cell viability (%) = Number of viable cells(unstained cells)/Total number of 

cells X100. 

Equation 2 Percentage cell viability 
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MTT Assay 

In order to determine the anti-proliferative or growth inhibitory effects of 

genistein and vitamin C treatments on prostate cancer cell line, MTT assay was used.  

MTT (3-[4, 5-dimethylthiazolyl-2]-2, 5-diphenyletrazolium bromide) is a tetrazolium dye 

used to determine percentage cell survival rate (% CSR) or differential growth inhibition 

rate (DGIR). The MTT dye detects metabolic activity through preferential conversion of 

viable cells into purple colored formazan. The enzyme mitochondria dehydrogenase is 

only present in the active mitochondria of living cells, and is responsible for cleaving the 

tetrazolium substrate into insoluble formazan. The color intensity generated is directly 

proportional to the number of viable (metabolically active cells) and quantitatively 

determined by optical absorbance from each wells.  

Concisely, LNCaP cells will be plated onto 96 well plate each at a density of 1.0 

×104 cells per well. The cells will be treated with graded doses of Genistein (Gn0-70 and 

/or vitamin C (VC10-70) for 24 hours.20µL of MTT (2.5 mg/ml in PBS-phosphate 

buffered saline) (Sigma Scientific Chemical Co., St Louis, MO, USA) solution will be 

added to each well and incubated for 4 hours at 37°C and 5% CO2 to allow for the 

reduction of MTT into formazan by viable cells. The insoluble formazan crystals formed 

will be solubilized or lysed to release the formazan product by adding 100μL of lysing 

solution (DMSO) to each pellet. Cells from each well will be harvested (by vigorous 

aspiration with the micropipette), transferred to a labeled microcentrifuge tube and 

centrifuged for 10 minutes at 5000rpm. Any unincorporated MTT dye will be removed 

by discarding the supernatant. The contents of each tube will be transferred into different 

wells of a 96-well microtiter plate. The absorbance values will be measured at 490nm and 
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630nm with an automated microplate reader (BioTek, Vermont, USA). Relative numbers 

of live cells could therefore be determined based on the optical absorbance (optical 

density, OD) of the sample. The values of the blank wells were subtracted from each well 

of treated and control cells; and the mean percentage of post-treatment viable cells 

relative to the controls will be calculated as shown:  

% Cell Survival Rate (CSR) = ( (AT – AB) )/( (AC-AB))× 100 

Equation 3 Percentage cell survival  

Where AC = absorbance of the control (mean value), AT = absorbance of the 

treated cells (mean value), and AB= absorbance of the blank (mean value). For 

histomorphological studies, the various cells will be treated as described, and 

microphotographed directly under inverted microscope using a digital camera (Nikon: 

Coolpix VR & ISO 2000, Japan).  

IC-50 of vitamin C =40uM, IC-50 of genistein = 28uM, Higher concentration of 

vitamin C is needed to kill 50% of LNCaP cells. 

Nitroblue Tetrazolium (Reactive Oxygen Species) Assay 

Cells have a variety of defense mechanisms to ameliorate the harmful effects of 

reactive oxygen species (ROS). Superoxide dismutase (SOD) catalyzes the dismutation 

of the superoxide radical (O2
-) into hydrogen peroxide (H2O2) and elemental oxygen (O2), 

while the catalase and peroxidases convert H2O2 to water and as such is one of the most 

important anti-oxidative enzymes that provides important defense against the toxicity of 

the superoxide radicals (Dominguez-Rodriguez et al., 2001; Zhao et al., 2001).  In this 

assay, superoxide ions (O2
-) and/or hydrogen peroxides generated by X-rays and/ or 



 

34 

graded genistein treatments reduce or convert NBT to NBT diformazan. SOD reduces the 

superoxide ion concentration and thereby lowers the rate of NBT-diformazan formation. 

The extent of reduction in the appearance of NBT diformazan is a measure of SOD 

activity present in the LNCaP cells. Since the absorbance at 490nm is proportional to the 

amount of superoxide anion (ROS) formed, the SOD enzyme as an inhibition activity can 

be quantified by measuring the decrease in the absorbance at 490nm, whereas an increase 

in absorbance (optical density) reflects an increased level of intracellular ROS produced 

by the LNCaP cells. 

Concisely, LNCaP cells was seeded at 1.0×104 cells per well in 96-well 

microplates and allowed to attach for 24 hours at 37°C and 5% CO2. Relevant plates was  

treated as discussed previously. NBT (1mg/mL) in HBSS medium was added to the wells 

24 hours after treatment, and incubated for 4 hours at 37°C in the dark. Following 

incubation, cells was trypsinized and counted. Finally, samples was diluted to equal cell 

quantities in PBS buffer and centrifuged. Pellets collected was washed four times in 

DMSO, to lyse the cell membrane and the supernatant was collected. SOD/ROS 

production levels were quantified using an absorbance microplate reader at 490nm. The 

results will be expressed as relative percentage of SOD or ROS (SOD inhibition). 

Cell Death Detection Assay 

Fluorescence Assay using Acridine Orange/ Ethidium Bromide. It is based on 

the differential staining of viable/apoptotic cells in mixture of acridine orange/ethidium 

bromide. The Acridine orange/Ethidium bromide fluorescence assay was used to 

differentiate between living, apoptotic and necrotic cells. The two dyes function 

simultaneously to emit different fluorescent spectra. Acridine orange permeates both 
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viable and non-viable cells, causing the nuclei to emit green fluorescence. The assay 

becomes differential with the use of Ethidium bromide, since absorption is based on the 

lack of cell membrane integrity; therefore it selectively stains the nuclei of dead (non-

living) cells to produce red fluorescence. Cells that emit orange/brown colored 

fluorescence are indicative of apoptosis, while necrotic cells emit red fluorescence. This 

assay can be used for the qualitative and quantitative assessment of cell death. 

In summary, Ethidium bromide (25μl) and Acridine orange (75μl) reagents will 

be combined in a cocktail; of which 1μL will be added to 25μl cell suspension, 

previously washed (to remove phytochemical treatment and background artifacts) and re-

suspended in PBS buffer (25μl)). This will thereafter be incubated at room temperature in 

a dark cabinet for 2 minutes. After, 10μl of cocktail will be transferred onto a microscope 

slide, covered with a cover slip and analyzed under a fluorescent microscope with a band-

pass filter ( Excitation range from 450-490).Detection of apoptosis will be based on 

morphological and fluorescent characteristics of stained cells. Viable cells are indicated 

by bright green color, apoptotic cells by yellow/orange/brown, and necrotic cells by red. 

Quantitative assessment of Cell death was made by counting a minimum of 50 cells in 7-

9 fields of view per slide ( James Kumi Diaka et al., 2015).For each relevant treatment 

regimen, fluorescence microphotographed pictures will be taken directly from under the 

fluorescence microscope using a digital camera (Nikon: Coolpix VR & ISO 2000, Japan). 
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STATISTICAL ANALYSIS 

Data were expressed as means + standard deviation (SD) from two different 

triplicate experiments to confirm similar result. The significance of the statistical 

difference in the mean differences between various experimental and control groups was 

determined using student’s t-test, linear regression and chi-square test. P value of ≤ 0.01 

was considered statistically significant. 
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RESULT 

 

Figure 3.  MTT Assay graph for genistein single treatment. The cells were treated with 
varying concentrations of (Gn0 – Gn70) for 24hrs. The linear regression analysis for each 
treatment showed that there was a negative correlation percent viability and treatment 
concentrations (P < 0.05). Data are the mean ± SD of two independent experiment 
performed in triplicate. Bar= SD. 

 

 

Figure 4. MTT Assay graph for vitamin C single treatment. Growth and viability of 
LNCaP cells was assessed using the MTT assay. The cells were treated with varying 
concentrations of (VitC0-70). The linear regression analysis for each treatment showed that 
there was a negative correlation percent viability and treatment concentrations (P < 0.05). 
Data are the mean ± SD of two independent experiments performed in triplicate. Bar= 
SD. 
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Figure  5. MTT Assay graph for the three treatment groups.Growth and viability of 
LNCaP cells was assessed using the  MTT assay. The cells were treated with varying 
concentrations of genistein (Gn0- 70), Vitamin C (Vit C0-70 ) and genistein-vitamin C 
combination for 24hrs as described in the methods. Data are the mean ± SD of two 
independent experiments performed in triplicate. Bar=Standard Deviation. 

 

 

Figure 6. Linear regression graph of the MTT results for treatment groups (  

vitamin C, genistein and genistein-vitamin C combination). The  linear regression 
indicate the slope for  single and combination  treatment groups. The p-value of the linear 
regression performed = 0.11.The single treatment (Gn0-70uM) and combination treatment 
of genistein (Gn0-70uM  + Vitamin 40uM) impacted the same level of anti-proliferative 
effect on LNCaP prostate cancer cells. 
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Florescence assay: treatment-induced apoptotic cell death in LNCaP cells. Cells 

were cultured and treated as described previously; then prepared and analyzed under 

fluorescence microscopy. The data points were from the best and consistent independent 

experiment performed in triplicates. The bar chart in fig.10 shows the relative 

percentages of apoptotic, necrotic and living cells. The percentage apoptosis at each 

concentration point are statistically different (P<0.01) between the three different 

treatment regimens. 

The ratio of percentage apoptosis to percentage necrosis is a one digit figure for 

all the single treatments of genistein while ratio of percentage apoptosis to percentage 

necrosis is a two digit figure for the combination treatments. This is shown in Table 1 
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Table 1.  Ratio of apoptosis to necrosis in each treatment groups of LNCaP 

 

Ratio of Apoptosis to Necrosis in each treatment 

Treatment       % Apoptosis            % Necrosis     % Apoptosis / % Necrosis 

Control                    0                               0                      0 

10uM genistein       48                             17                    2.8= 3 

70uM genistein       43                             40                    1.1= 1 

10uM genistein +    48                             2                      24.8= 25                  

40uM vitamin C 

 

30uM genistein +    48                             4                      12 

40uM of vitamin C 

 

70uM genistein +    62                             6                       10.3 = 10 

40uM of vitamin C 

 

Note: % apoptosis to % necrosis is a method for comparing the effectiveness of 
single treatment of genistein and combination treatment( genistein + vitamin C)  in 
impacting apoptosis on LNCaP prostate cancer cells. The number of apoptosis,  necrosis 
and living cells was counted from the microphotograph picture after  florescence assay.50 
cells was counted in three different fields and the average was calculated. The average 
was converted to percentage and the ratio of apoptosis to necrosis was calculated for the 
genistein treatment and the genistein-vitamin C combination treatments. 
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Figure 7. Percentage apoptosis, necrosis and living cells in all the treatment 
groups.Apoptosis in LNCaP prostate cancer cells were assessed using the EtBr/AcrO 
florescence assay. The cells were exposed to varying concentrations of genistein (Gn0-

70uM) for 24hrs at 37oC, 5% CO2. Data are the mean ±SD( Standard Deviation) of two 
independent experiments performed in triplicate. Bar=SD. The p-value of the chi-square 
for comparing mode of cell death was = 0.0003. 

 

 

Figure 8. Percentage of Apoptosis in single and combination treatment. Percentage of 
Apoptosis in single and combination treatment.P-value of chi-square test comparing the 
single treatment of 70uM genistein with the combination treatment of Genistein 70uM + 
Vitamin C 40uM  =    0.0164, at significance level of 0.05.This result further  indicate 
that there is significant difference in the apoptotic induction in the single treatment and 
combination treatment. 
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Figure 9. Microphotograph picture of florescence assay-combination 70uM + Vitamin C 
40uM. 

 

 

 

Figure 10. Microphotograph picture of florescence assay gensitein single treatment 
(70uM). 
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Figure 11. Microphotograph picture of florescence assay-Control. 

 

 

 

Figure 12. Mirophotograph picture of Florescence assay-combination (10uM + Vitamin 
C 40uM). 

 

Apoptosis is involved in genistein-induced Chemo-enhancement of LNCaP cell 

line. In order to confirm that apoptosis was induced by genistein and /or vitamin C at IC 

50 concentrations of 40µM and 25µM respectively LNCaP cells were analyzed in the 

presence of acridine orange/ethidium bromide staining (AO/EB staining). As a control, 

LNCaP cells were cultured in RPMI 1640 growth media and stained with AO/EB. 

Combination treatment of Genistein and vitamin C at all concentrations induced 
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apoptosis after 24 hours of incubation. Cells stained stained green represent viable cells, 

whereas yellow stained cells denote early apoptotic cells, and reddish cells denote 

necrotic cells.  

Genistein and/or vitamin C alters the Intracellular levels of ROS and SOD in 

LNCaP cells: Intracellular % ROS levels were analyzed using Nitroblue Tetrazolium 

(NBT)-ROS assay based on the mechanism of SOD inhibition. NBT reduction is used as 

an indicator of superoxide ion (free radical) production. When compared with the control 

treatment, all treatment regimens had decreased ROS levels.This can be observed in 

figure 13 and 14. 

NBT Assay 

 

Figure 13. NBT Assay graph of genistein treated LNCaP cells. Concisely, LNCaP cells 
was be seeded at 1.0× 104 cells per well in 96-well microplates and allowed to attach for 
24 hours at 37°C and 5% CO2. NBT (1mg/mL) in HBSS medium was  added to the wells 
24 hours after treatment, and incubated for 4 hours at 37°C in the dark. After incubation, 
cells was trypsinized and counted. 
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Figure 14. Absorbance value of LNCaP cells treated with combination treatment. 
Concisely, LNCaP cells was be seeded at 1.0× 104 cells per well in 96-well microplates 
and allowed to attach for 24 hours at 37°C and 5% CO2. NBT (1mg/mL) in HBSS 
medium was added to the wells 24 hours after treatment, and incubated for 4 hours at 
37°C in the dark. After incubation, cells was trypsinized and counted. 
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DISCUSSION 

This study was designed to investigate the therapeutic potential of genistein and 

/or vitamin C on LNCaP cells. The result obtained clearly demonstrate that both genistein 

and vitamin C in single and combination treatments, induced growth arrest and apoptosis 

in LNCaP cells. This study suggest that the combination treatments are more effective 

than single treatments in apoptosis induction. Morphological changes induced by the 

treatments in the cells (denote cell differentiation, inhibition and cell death) were 

consistent with previously observed results (Kumi Diaka & Butler, 2000).Prostate cancer 

is known to be an age dependent disease that can be caused by increased oxidative stress 

in older men (Ferlay et. al, 2013). Cancer cells are known to produce high levels of ROS 

and survive under physiologic oxidative stress (Finkel & Holbrook, 2000). For these 

cancer cells to survive, they must maintain a balanced redox signals for cellular 

proliferation (Martin & Barrett, 2002). However, any pathologic change in the redox 

signaling system, such as overproduction or underproduction of ROS beyond the 

physiologic state may results in a significant increase in pathologic oxidative stress, 

which leads to growth inhibition and/or cell death (Finkel & Holbrook, 2000).  

An apparent chemo-preventive solution, involving the sufficient consumption of 

dietary supplements, including phytochemicals to reverse or inhibit the process of 

carcinogenesis (Tsuda et. al, 2004) have shown great potential in preventing the 

occurrence of cancer and other chronic diseases that result from oxidative stress induced 

by free radicals (Abdulla & Gruber, 2000). Thus, chemo-preventive interventions with 
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combination therapies-drugs, diets or low dose radiation-that slow down or inhibit the 

growth and progression of these small tumors are potentially very effective in reducing 

the burden of prostate cancers in the population, particularly if these treatments also 

prevent the de novo development of new prostatic malignancies (Kelloff et. al, 

1999).Hence the reason for combination treatement( genistein + vitamin C) used in this 

study. 

MTT assay has been used by many researchers to measure chemo-sensitivity in 

human tumor cell lines (Kumi-Diaka et. al, 2004). Like most flavonoids, Genistein is 

known to exhibit dual redox activity at different treatment conditions. Genistein have 

been demonstrated in prostate cancer cells to have anti-cancer activities in both low and 

high dose concentrations against both androgen-dependent (LNCaP) and androgen-

independent (PC3) human prostate carcinoma cell lines (Hormann et. al, 2012; Kumi-

Diaka et. al, 2004). At high or low dose concentrations, they are known to exhibit pro-

oxidant and antioxidant activities respectively. Both mechanisms have been indicated to 

increase the antitumor activity of genistein (Hormann et. al, 2012). In the current study, at 

low concentration (10µM) of genistein, we observed reductions in the intracellular ROS 

generation and increase in SOD. Interestingly, this is consistent with most published 

reports on anti-cancer properties of genistein and other polyphenolic phytochemical 

compounds in modifying ROS production and activity (Hormann et. al, 2012).  

The rapid development in cell and molecular biology has increased the 

understanding of programmed cell death (apoptosis) (Hu & John, 2003). Elimination of 

cells by apoptosis can potentially result in a decrease in damaged cells or transformed 

cells; resulting in a protective effect (Evan & Vousden, 2001). This observation is 
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consistent with the results of our study. The overall data indicate that LNCaP cells are 

susceptible to death by apoptosis in response to genistein treatment and combination of 

genistein + vitamin C. Most of the cellular deaths observed in the combination treatment 

groups are apoptosis, as revealed by the acridine orange/ ethidium bromide fluorescence 

assay( chi- square test p < 0.05 and comparing the % apoptosis to % necrosis death in all 

treatment groups).This is  consistent with previous studies on genistein (Hormann et. al, 

2012; Kumi-Diaka et. al, 2004). The data also demonstrated the additive or potential 

benefit of genistein and vitamin C combination to growth inhibition and ultimately cell 

death by apoptosis.  

Fluorescence assay shows different percentage of apoptotic death at different 

combination concentrations. Apoptosis induction was the main mode of treatment 

induced cell death. The overall data showed the magnitude of treatment efficacy as; (Gen 

10uM + Vit C 40uM) > ( Gen 30uM + Vit C 40uM) > (Gen 70uM + Vit C 40uM)  

>10uM genistein >  70uM genistein. The chi-square test for comparing necrosis, 

apoptosis and life cells showed that the p value= 0.0003; Vitamin C could impact 

genistein-induced apoptosis in LNCaP cells. 
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CONCLUSION 

Combination treatment( Gn-Vit C) was more effective in apoptosis induction. 

This result indicate the potential clinical significance of vitamin C supplementation on 

genistein action as a chemo-preventive drug. In accordance with (Tsuda H, et al. , 2004). 

This study forms potential basis for in vivo studies of the impact of vitamin C on 

genistein-induced apoptosis in LNCaP cells. 

 



 

50 

REFERENCES 

Abdul, M., Anezinis, P. E., Logothetis, C. J. & Hoosein, N. M. (1994).Growth inhibition 

of human prostatic carcinoma cell lines by serotonin antagonists Anticancer 

Research, 14, 1215-1220. 

Abdulla, M. Gruber, P. (2000). Role of diet modification in cancer prevention. 

Biofactors, 12 (1-4), 45-51. 

ACS, American Cancer Society. (2009). Prostate cancer.  

ACS, American Cancer Society. (2013). Vitamin C. 

Abid, M. R., Tsai, J. C., Spokes, K. C., Deshpande, S. S., Irani, K. & Aird, W. C. (2001). 

FASEB J. 15, 2548–2550. 

Abrahamsson, P. A. (2010) Potential benefits of intermittent androgen suppression 

therapy in the treatment of prostate cancer: A systematic review of the literature. 

EurUrol 57, 49-59. 

Adami, H. O., Kuper, H., Andersson, S. O., Bergstrom R., & Dillner. J. (2003).Prostate 

cancer risk and serologic evidence of human papilloma virus infection: A 

population-based case-control study. Cancer Epidemiol Biomarkers Prev 12, 872-

875.



 

51 

Adlercreutz, H. (1990). Western diet and western diseases: Some hormonal and 

biochemical mechanisms and associations. Scandinavian Journal of Clinical and 

Laboratory Investigation. Supplementum, 201, 3–23. 

Adlercreutz, H., Markkanen, H., & Watanabe, S. (1993). Plasma concentrations of phyto-

oestrogens in Japanese men. Lancet, 342, 1209–10. 

Akiyama, T., Ishida, J., Nakagawa, S., Ogawara, H., Watanabe, S., & Itoh, N. (1987).     

           Genistein, a specific inhibitor of tyrosine-specific protein kinases. The Journal of 

Biological Chemistry, 262(12), 5592–5595. 

Alavanja, M. C.,Samanic, C., Dosemeci, M., Lubin, J., Tarone, R., Lynch, C. F., Knott 

C., Thomas, K., Hoppin, V., Barker, J., Coble, J., Sandler, D. P.,  & Blair. A. 

(2003).Use of Agricultural pesticides and prostate cancer risk in the Agricultural 

Health Study cohort.Am J Epidemiol 157, 800-814.  

Albertsen, P. C., Hanley, J. A., & Fine J. (2005). 20-year outcomes following 

conservative management of clinically localized prostate cancer. JAMA, 293, 

2095–2101. 

Albertsen, P. C., Hanley J. A., Penson D. F., Barrows, G., Fine, J., (2007). 13-year 

outcomes following treatment for clinically localized prostate cancer in a 

population based cohort. J Urol, 177, 932–936. 

American Cancer Society. (2011)Cancer Facts & Figures. Atlanta, GA: American Cancer 

Society. 

American Cancer Society. (2015).  



 

52 

American Urological Association. Detection of prostate cancer. 

Andersen, O. M., & Markham, K. R. (2006). Flavonoids: Chemistry, biochemistry, and 

applications. Boca Raton; CRC. 

Andriole, G. L., Crawford, E. D, Grubb 3rd R. L., Buys S. S., Chia D., Church T. 

R., Fouad M. N., Isaacs C., Kvale, P. A., Reding, D. J., Weissfeld, J. L., Yokochi, 

L. A., O'Brien B.,Ragard, L. R., Clapp, J. D., Rathmell, J. M., Riley, T. L., Hsing, 

A.W., Izmirlian G., Pinsky, P. F., Kramer, B. S., Miller, A. B., Gohagan, J. 

K., Prorok, P. C; PLCO Project Team.( 2012 ). Prostate cancer screening in the 

randomised prostate, lung, colorectal, and ovarian cancer screening trial: mortality 

results after 13 years of follow-up.J Natl Cancer Inst; 104:125-32. 

Applewhite, J. C., Matlaga, B. R., McCullough, D. L., & Hall, M. C. (2001).Transrectal 

ultrasound and biopsy in the early diagnosis of prostate cancer.Cancer Control 

J,8, 141-50. 

Attar, R. M., Takimoto, C. H., & Gottardis, M. M. (2009). Castration-resistant prostate 

cancer: locking up the molecular escape routes. Clin Cancer Res 15, 3251–3255.  

Augustin, H., Isbarn, H., Auprich, M., Bonstingl, D., Al-Ali, B. M., Mannweiler, S., & 

Pummer K. (2010).Head to head comparison of three generations of Partin tables 

to predict final pathological stage in clinically localised prostate cancer. Eur J 

Cancer, 46,2235–2241. 

Augustsson, K., Michaud, D. S., Rimm, E. B., Leitzmann, M. F., Stampfer, M. J., Willett, 

W. C.  & Giovannucci, E. (2003).A prospective study of intake of fish and marine 

fatty acids and prostate cancer. Cancer Epidemiol Biomarkers Prev 12, 64-67.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Buys%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chia%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Church%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Church%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fouad%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isaacs%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kvale%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reding%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weissfeld%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yokochi%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yokochi%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Brien%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ragard%20LR%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clapp%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rathmell%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Riley%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hsing%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hsing%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Izmirlian%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pinsky%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kramer%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gohagan%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gohagan%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prorok%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=22228146
http://www.ncbi.nlm.nih.gov/pubmed/?term=PLCO%20Project%20Team%5BCorporate%20Author%5D


 

53 

Babior, B. M. (1978). New. Engl. J. Med. 298, 659–668  

Bae, Y. S., Kang, S. W., Seo, M. S., Baines, I. C., Tekle, E., Chock, P.B., & Rhee, S.G. 

(1997) J. Biol. Chem. 272, 217–221. 

Bae, Y. S., Sung, J. Y., Kim, O. S., Kim, Y. J., Hur, K. C., Kazlauskas, A., &  Rhee, S. 

G. (2000) J. Biol. Chem. 275, 10527–10531. 

Baillargeon, J., Platz E. A., Rose D. P., Pollock B. H., Ankerst, D. P., Haffner S., Higgins 

B., Lokshin, A., Troyer, D., Hernandez., J.(2006).Obesity, adipokines, and 

prostate cancer in a prospective population-based study. Cancer Epidemiol 

Biomarkers Prev,15, 1331-1335. 

Bairati, I., Meyer, F., Jobin, E., Ge´linas, M., Fortin, A., Nabid, A., Brochet, F., & 

Teˆtu,B. (2006). Antioxidantvitaminssupplementationandmortality:a randomized 

trial in head and neck cancer patients. Int. J. Cancer 119, 2221–2224. 

Balaban, R. S, Nemoto S., Finkel T. (2005).Cell. 120, 483–495. 

Banki K., Hutter E., Gonchoroff N. J., & Perl A. Elevation of mitochondrial 

transmembrane potential and reactive oxygen intermediate levels are early events 

and occur independently from activation of caspases in Fas signaling. J Immunol 

162, 1466–1479, 1999. 

Beckman, K. B., Ames B. N. (1998).The free radical theory of aging matures. Physiol 

Rev 78: 547–581. 

Bedard, K., & Krause, K. H. (2007).The NOX family of ROS-generating NADPH 

oxidases: physiology and pathophysiology. Physiol rev 87(1), 245–313.  



 

54 

Behrend, L., Henderson, G., & Zwacka, R. M. (2003). Reactive oxygen speciesin 

oncogenic transformation. Biochem. Soc. Trans. 31, 1441–1444. 

Belbase, N. P, Agrawal, C. S., Pokharel, P. K., Agrawal, S., Lamsal, M., Shakya, V.C. 

(2013). Prostate cancer screening in a healthy population cohort in Eastern Nepal: 

an explanatory trial study.Asian Pac J Cancer Prev, 14, 2835-8. 

Bernal-Delgado, E., Latour-Perez, J., Pradas-Arnal F., & Gomez-Lopez, L. I. (1998).The 

association between vasectomy and prostate cancer: a systematic review of the 

literature. Fertil Steril 70, 191-200. 

Benhar, M., Dalyot, I., Engelberg, D. & Levitzki, A. (2001). Mol. Cell. Biol. 21, 6913–

6926. 

Bergan, R., Kyle, E., Nguyen, P., Trepel, J., Ingui, C., Neckers L. (1996). Genistein 

stimulated adherence of prostate cancer cells is associated with the binding of 

focal adhesion kinase to beta-1-integrin. Clin Exp Metastasis; 14, 389–98. 

Berglund, R. K., Masterson, T. A., Vora, K. C., Eggener, S. E., Eastham, J. A., 

Guillonneau B. D.(2008).Pathological upgrading and up staging with immediate 

repeat biopsy in patients eligible for active surveillance. J Urol, 180: 1964–1967. 

discussion 1967–1968. 

Berwick, M. & Vineis, P. (2000). Markers of DNA repair and susceptibility to cancer in 

humans: an epidemiologic review. J Natl Cancer Inst 92, 874-897. 

Bhojani N., Ahyai S., Graefen M., Capitanio, U., Suardi N., Shariat, S. F., Jeldres, C., 

Erbersdobler, A., Schlomm, T., & Haese, A.(2009).Partin tables cannot accurately 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Agrawal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23803040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lamsal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23803040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shakya%20VC%5BAuthor%5D&cauthor=true&cauthor_uid=23803040


 

55 

predict the pathological stage at radical prostatectomy. Eur J Surg Oncol 35, 123–

128. 

Bhojani, N., Salomon, L., Capitanio, U., Suardi, N., Shariat, S. F., Jeldres, C., Zini, L., 

Pharand, D., Peloquin, F., Arjane, P. ( 2009)External validation of the updated 

Partin tables in a cohort of French and Italian men. Int J Radiat Oncol Biol Phys 

73:347–352. 

Bill-Axelson A., Holmberg L., Ruutu  M. (2005).Radical prostatectomy versus watchful 

waiting in early prostate cancer N Engl J Med, 352 p. 1977. 

Bill-Axelson, A. , Holmberg, L., Ruutu,  M., Garmo H., Stark J. R., Busch C., Nordling, 

S., Häggman, M., Andersson, S. O., Bratell, S., Spångberg, A., Palmgren, J., 

Steineck, G., Adami, H. O., Johansson, J. E. (2011).Radical prostatectomy versus 

watchful waiting in early prostate cancer N Engl J Med, 364pp. 1708–1717. 

Block, K., Gorin, Y. (2012) Aiding and abetting roles of NOX oxidases in cellular 

transformation. Nat Rev Cancer 12(9), 627–637. 

Bobe, G., Sansbury, L. B., Albert, P. S., Cross, A. J., Kahle, L., Ashby, J. (2008). Dietary 

flavonoids and colorectal adenoma recurrence in the polyp prevention trial. 

Cancer Epidemiology, Biomarkers & Prevention, 17(6), 1344–1353. 

Boddy, J. L., Pike D. J., Malone, P. R. (2003). A seven-year follow-up of men following 

a benign prostate biopsy .Eur Urol,44, 17 –20. 

Boring, C. C., Squires, T. S., & Tong T. (1993). Cancer statistics. CA . 437-26.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Garmo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stark%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Busch%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nordling%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nordling%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4ggman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andersson%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bratell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sp%C3%A5ngberg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palmgren%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steineck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adami%20HO%5BAuthor%5D&cauthor=true&cauthor_uid=21542742
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johansson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=21542742


 

56 

Bozzini, G., Colin, P., Nevoux, P., Villers, A., Mordon, S., Betrouni, N., (2013). 

Focal Therapy of Prostate Cancer: energies and procedures .Urol oncol : Seminal 

and Original Investigation; 31, 155-67.  

Bray F., Ren J. S., Masuyer E., Ferlay J. (2013). Global estimates of cancer prevalence 

for 27 sites in the adult population in 2008. Int J Cancer.;132(5),1133–45. 

Brent, R. L. & Oakley, G. P.(2006). The folate debate. Pediatrics 117, 1418-1419. 

Busillo, J. M., & Benovic, J. L. (2007). Regulation of CXCR4 signaling. Biochim 

Biophys Acta (BBA) Biomembr 1768(4), 952–963. 

Cai, J & Jones, D. P. (1998). Superoxide in apoptosis. Mitochondrial generation triggered 

by cytochrome c loss. J Biol Chem 273, 11401–11404. 

Calder, P. C. (2002). Fatty acids and gene expression related to inflammation. Nestle Nutr 

Workshop Ser Clin Perform Programme 7, 19-36; discussion 36-40.  

Canadian cancer statistics. (1993). Toronto, Canada: NationalCancer Institute of Canada. 

(1993). 

Cantrell, D. A. (2001). J Cell Sci. 114, 1439–1445. 

Carter, B. S., Bova, G. S., Beaty, T. H., Steinberg, G. D.,  B. Childs, W. B., & Isaacs  P. 

C. (1993). Walsh: Hereditary prostate cancer: epidemiologic and clinical features. 

J Urol 150, 797-802. 

Carter, H. B. (2011). Management of low (favourable)-risk prostate cancer. BJU Int, 108, 

1684–1695. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22752881
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ren%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22752881
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masuyer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22752881
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferlay%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22752881


 

57 

Loria, C. M., Klag, M. J., Caulfield, L. E., Whelton, P. K., (2000 )‘Vitamin C status and 

mortality in US adults’, American Journal of Clinical Nutrition, 72(1):139-45. 

Catalona, W. J. , Partin, A.W. , Slawin, K. M., Brawer, M. K, Flanigan, R. C., Patel, 

A., Richie, J. P., DeKernion, J. B., Walsh, P. C., Scardino, P. T., Lange, P. 

H., Subong, E. N., Parson, R. E.,Gasior, G. H., Loveland, K. G., Southwick, P. C. 

(1998).Use of the percentage of free prostate-specific antigen to enhance 

differentiation of prostate cancer from benign prostatic diseases. JAMA, 279 p. 

1542. 

Catalona, W. J., Smith, D. S., Ratliff, T. L., Dodds, K. M., Coplen, D. E., Yuan, J. J., 

Petros J. A., Andriole, G. L. (1991).Measurement of prostate-specific antigen in 

serum as a screening test for prostate cancer. N Engl J Med.;324(17), 1156–61. 

Center, M. M., Jemal, A., Lortet-Tieulent J., Ward E., Ferlay, J., Brawley, O., Bray, F. 

(2012).International variation in prostate cancer incidence and mortality rates. Eur 

Urol.;61(6):1079–92. 

Chan, J. M. & Giovannucci, E. L. (2001).Dairy products, calcium, and vitamin D and risk 

of prostate cancer. Epidemiol Rev 23, 87-92. 

Chan, J. M., Stampfer,V. J., Ma, P., Gann, J. M., Gaziano, M., Pollak & Giovannucci: E. 

(2002). Insulin-like growth factor-I (IGF-I) and IGF binding protein-3 as 

predictors of advanced-stage prostate cancer. J Natl Cancer Inst 94, 1099-1106  

Chang, S., Hursting, S. D., Contois,V. S., Strom,V., Yamamura, Y., Babaian, R. J.,  

Troncoso, P.,  Scardino, P. S., Wheeler, T. M.,  Amos, C. I., &. Spitz. M. R.  

(2001). Leptin and prostate cancer. Prostate 46, 62-67. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Loria%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=10871572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klag%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10871572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caulfield%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=10871572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whelton%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=10871572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brawer%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flanigan%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Richie%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=deKernion%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walsh%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scardino%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lange%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lange%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Subong%20EN%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parson%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gasior%20GH%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Loveland%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Southwick%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=9605898
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petros%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=1707140
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andriole%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=1707140
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22424666


 

58 

Chen, Z., Trotman, L.C., Shaffer, D., Lin, H.K., Dotan, Z.A., Niki, M., Koutcher, J.A., 

Scher, H.I., Ludwig, T., Gerald, W. (2005). Crucial role of p53-dependent cellular 

senescence in suppression of Pten-deficient tumorigenesis. Nature 436, 725–730. 

Chen Y, Zaman, M.S., Deng, G., Majid, S., Saini, S., Sumit A.,Guoren D., Varahram S., 

Inik C., Yuichiro T.,  Laura T., Hideki E.,Naohiko S., Masayuki N. (2011). 

MicroRNAs 221/222 and genistein-mediated regulation of ARHI tumor 

suppressor gene in prostate cancer. Cancer Prev Res (Phila) 4, 76–86. 

Chen, Q. M., Bartholomew, J. C., Campisi, J., Acosta, M., Reagan, J. D. & Ames, B. N. 

(1998) Biochem. J. 332, 43–50. 

Cheng, L., Poulos C. K., & Pan, C. X. (2005).Preoperative prediction of small volume 

cancer (less than 0.5 ml) in radical prostatectomy specimens J Urol, 174p. 898. 

Chetram, M. A., Don-Salu-Hewage, A. S., Hinton, C. V. (2011) ROS enhances CXCR4-

mediated functions through inactivation of PTEN in prostate cancer cells. 

Biochembiophys res commun 410(2), 195–200. 

Chiyomaru, T., Yamamura, S., Zaman, M. S., Majid, S., Deng, G., Varahram S., 

Sharanjot S., Hiroshi, H., Koji, U., Inik, C., Yuichiro, T.,   Laura, T., Hideki, E., 

Masayuki, N., Rajvir D., Fazlul, H., & Sarkar,(2012). Genistein Suppresses 

Prostate Cancer Growth through Inhibition of Oncogenic MicroRNA-151. PLoS 

ONE 7: e43812. 

Chokkalingam, A. P., Nyren, O.  Johansson, J. E., Gridley, G., McLaughlin, J. K.,  

Adami, H. O.& Hsing, A. W. (2003). Prostate carcinoma risk subsequent to 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Arora%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahryari%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tabatabai%20ZL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Enokida%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Enokida%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawa%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahryari%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saini%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirata%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ueno%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tabatabai%20ZL%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Enokida%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawa%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dahiya%20R%5Bauth%5D


 

59 

diagnosis of benign prostatic hyperplasia: a population-based cohort study in 

Sweden. Cancer 98, 1727-1734  

Christman, M. F., Morgan, R. W., Jacobson, F. S., & Ames, B. N. (1985). Positive 

control of a regulon for defenses against oxidative stress and some heat-shock 

proteins in Salmonella typhimurium. Cell 41, 753–762,  

Chung, Y. M., Bae, Y. S. &  Lee, S.Y. (2003). Free Radical Biol. Med. 34, 434–42. 

Claeys, G. B., Sarma, A. V.,  Dunn, R. L., Zuhlke, K. A., Beebe-Dimmer, J. Montie, J. E.  

Wojno, K. J., Schottenfeld, D., & Cooney. K. A. (2005). INSPstI polymorphism 

and prostate cancer in African-American men. Prostate 2, 2  

Combs, G. F. (2008). In The Vitamins: Fundamental Aspects in Nutrition and Health, 3rd 

ed. Academic Press, Burlington, MA. 

Cook L, S., Goldoft, M., Schwartz, S. M., Weiss, N. S. (1999). Incidence of 

adenocarcinoma of the prostate in Asian immigrants to the United States and their 

descendants. J Urol, 161(1),152–5. 

Cooperberg, M. R, Pasta, D. J., Elkin, E. P., Litwin, M. S., Latini, D. M., Du Chane, J., & 

Carroll P. R.(2005).The University of California, San Francisco cancer of the 

prostate risk assessment score. A straightforward and reliable preoperative 

predictor of disease recurrence after radical prostatectomy. J Urol,173, 1938–

1942. 

Couzin, J. (2002). Cancer drugs Smart weapons prove tough to design. Science. 



 

60 

Croce, C. M. (2009).Causes and consequences of microRNA dysregulation in cancer. Nat 

Rev Genet 10, 704–714.  

Cross, C. E., Halliwell, B., Borish, E. T., Pryor, W. A., Ames, B. N., Saul, R. L., 

McCord, J. M., Harman, D. (1987). Oxygen radicals and human disease. Ann 

Intern Med 107, 526–545. 

Crum, N. F., Spencer, C. R. & Amling, C. L. (2004).Prostate carcinoma among men with 

human immunodeficiency virus infection. Cancer 101, 294-299. 

Cuadrado, A., Nebreda, A. R. (2010). Biochem J. 429, 403–417. 

Curtin, J. F., Donovan, M., & Cotter, T.G. (2002). J. Immunol Methods. 265, 49–72. 

D’Amico, A. V., Whittington, R., Malkowicz, S. B., Cote, K., Loffredo, M., Schultz, D., 

Chen, M. H., Tomaszewski, J. E., Renshaw, A. A, Wein, A., & Richie J. P. 

(2002). Biochemical outcome after radical prostatectomy or external beam 

radiation therapy for patients with clinically localized prostate carcinoma in the 

prostate specific antigen era. Cancer 95, 281–286. 

Davies, A. A, Davey, Smith, G., Harbord, R., Geertruida, E., Bekkering, Jonathan, A. C., 

Sterne, Rebecca, B., Steven, T. (2006). Nutritional interventions and outcome in 

patients with cancer or preinvasive lesions: systematic review. J Natl Cancer Inst 

98, 961-973. 

De Bono, J. S. (2011). Abiraterone and increased survival in meta-static prostate cancer. 

N Engl J Med. 364(21), 1995–2005. 

http://jnci.oxfordjournals.org/search?author1=Geertruida+E.+Bekkering&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Jonathan+A.+C.+Sterne&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Jonathan+A.+C.+Sterne&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Rebecca+Beynon&sortspec=date&submit=Submit
http://jnci.oxfordjournals.org/search?author1=Steven+Thomas&sortspec=date&submit=Submit


 

61 

De Bono, J. S. (2010). Prednisone plus cabazitaxel or mitoxantrone for metastatic 

castration-resistant prostate cancer progressing after docetaxel treatment: a 

randomised open-label trial. Lancet, 376(9747), 1147–54. 

De Marzo, A. M., Marchi, V. L., Epstein, J. I., & Nelson, W. G. (1999). Proliferative 

inflammatory atrophy of the prostate: implications for prostatic carcinogenesis. 

Am J Pathol 155, 1985-1992. 

DeMarzo, A. M., Nelson, W. G., Isaacs, V. & Epstein J. I. (2003). Pathological and 

molecular aspects of prostate cancer. Lancet 361, 955-964.  

Demple, B & Amabile-Cuevas, C. F. (1991).Redox redux: the control of oxidative stress 

responses. Cell 67, 837–839. 

Demple, B., Herman, T., Chen, D. S. (1991). Proc Natl Acad Sci U S A, 88, 11450–

11454. 

Dennis, L. K. & Dawson, D.V. (2002). Meta-analysis of measures of sexual activity and 

prostate cancer. Epidemiology 13, 72-79. 

Dennis, L. K., Dawson, D. V., & Resnick, M. I. (2002). Vasectomy and the risk of 

prostate cancer: a meta-analysis examining vasectomy status, age at vasectomy, 

and time since vasectomy. Prostate Cancer Prostatic Dis 5, 193-203.  

Dennis, L. K. & Hayes, R. B. (2001).Alcohol and prostate cancer. Epidemiol Rev 23, 

110-114. 



 

62 

De Souza, P. L., Russell, P. J., Kearsley, J. H., Howes, L. G. (2010). Clinical 

pharmacology of isoflavones and its relevance for potential prevention of prostate 

cancer. Nutr Rev 68, 542–555.  

Di Silverio, F., Gentile, V., De Matteis, A., Mariotti, G., Giuseppe, V., Luigi, P. A., & 

Sciarra A.  (2003).Distribution of inflammation, pre-malignant lesions, incidental 

carcinoma in histologically confirmed benign prostatic hyperplasia: a 

retrospective analysis. Eur Urol 43, 164-175. 

Djavan, B. (2003).PSA progression following radical prostatectomy and radiation 

therapy: new standards in the new millennium. Eur Urol,43(1),12–27. 

Donkena, K. V., Karnes, R. J., & Young, C. Y. F. (2010). Vitamins and prostate cancer 

risk. Molecules, 15(3), 1762-1783. 

Doussiere, J. & Vignais, P.V. (1992). Eur. J. Biochem. 208, 61–71. 

Ellis, G. K., Bone, H. G., Chlebowski, R., Paul. D., Spadafora, S.(2008). Randomized 

trial of denosumab in patients receiving adjuvant aromatase inhibitors for 

nonmetastatic breast cancer. J Clin Oncol, 26, 4875-82.   

Ellis, G. K., Bone, H. G., Chlebowski, R., Paul, D., Spadafora, S., Fan, M., & Kim, D. 

(2009). Effect of denosumab on bone mineral density in women receiving 

adjuvant aromatase inhibitors for non-metastatic breast cancer: subgroup analyses 

of a phase 3 study. Breast Cancer Res Treat, 118, 81-7.   

http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19308727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19308727


 

63 

El Touny, L. H., & Banerjee, P. P. (2009) Identification of a biphasic role for genisteinin 

the regulation of prostate cancer growth and metastasis. Cancer Res, 69, 3695–

703. 

Engel, J., Bastian, P. J., Baur, H., Beer, V., Chaussy, C., Gschwend, J. E., Oberneder, R., 

Rothenberger, K. H., Stief,  C. G. & Holzel, D. (2010). Survival benefit of radical 

prostatectomy in lymph node-positive patients with prostate cancer. Eur Urol 57 

754-693 761. 

Epstein, J. I., Allsbrook, W. C. Jr, Amin, M. B., Egevad, L. L. (2005). The 2005 

international society of urological pathology (ISUP) consensus conference on 

Gleason grading of prostatic carcinoma. Am J Surg Pathol, 29, 1228–1242. 

Epstein, J. I., Walsh, P. C., & Carmichael, M. (1994).Pathological and clinical findings to 

predict tumor extent of nonpalpable (stage T1c) prostate cancer JAMA, 271,368. 

Epstein, J. I. (2010). An update of the Gleason grading system. J Urol 183:433–440. 

Etzioni, R., Gulati, R., Falcon, S. (2003). Impact of PSA screening on the incidence of 

advanced stage prostate cancer in the United States: a surveillance modeling 

approach Med Decision Making, 28 p. 323. 

Etzioni, R, Penson D. F., Legler, J. M., Di Tommaso, D., Boer. R., Gann, P. H., Feuer E. 

J. (2002).Overdiagnosis due to prostate-specific antigen screening: lessons from 

U.S. prostate cancer incidence trends. J Natl Cancer Inst, 94, 981–990. 

Etzioni, R., Tsodikov, A., Mariotto, A. (2008).Quantifying the role of PSA screening in 

the US prostate cancer mortality decline Cancer Causes Control, 19, 175. 



 

64 

Evan, G. I., Vousden, K.H. ( 2001). Proliferation, cell cycle and apoptosis in cancer. 

Nature, 411(6835), 342-8. 

Ewart-Toland, A., Chan, J. M., Yuan, J., Balmain A. & Ma. J. (2004).A gain of function 

TGFB1 polymorphism may be associated with late stage prostate cancer. Cancer 

Epidemiol Biomarkers Prev, 13, 759-764.  

Fadeel, B., Orrenius, S. (2005). Apoptosis: a basic biological phenomenon with wide-

ranging implications in human disease. Journal of Internal Medicine, 258, 479–

517. 

Fanning, D. M., Kay, E., Fan, Y., Fitzpatrick, J. M., Watson, R. W. (2009).Prostate 

cancer grading: the effect of stratification of needle biopsy Gleason score 4 + 3 as 

high or intermediate grade. BJU Int, 105, 631–635. 

Fernandez, L., Galan, Y., Jimenez, R.,  Gutierrez, A., Guerra, M., Pereda, C., Alonso, C.,  

Riboli, E., Agudo, A., & Gonzalez, C. (2005).Sexual behaviour, history of 

sexually transmitted diseases, and the risk of prostate cancer: a case-control study 

in Cuba. Int J Epidemiol 34, 193-197. 

Ferlay, J., Shin, H. R., Bray, F., Forman, D., Mathers, C., Parkin, D. M. (2010). Estimates 

of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer.;127  

(12), 2893–917. 

Ferlay. J, Steliarova-Foucher, E., Lortet-Tieulent, J., Rosso, S., Coebergh, J. W., Comber 

H., Forman, D., Bray, F. (2013).Cancer incidence and mortality patterns in 

Europe: estimates for 40 countries in. Eur J Cancer, 49(6), 1374–403. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferlay%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steliarova-Foucher%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lortet-Tieulent%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosso%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coebergh%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comber%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comber%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23485231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23485231


 

65 

Finkel, T. (1998). Oxygen radicals and signaling. Curr Opin Cell Biol 10: 248–253. 

Finkel, T., & Holbrook, N. J. (2000). Oxidants, oxidative stress and the biology of 

ageing.Nature, 408(6809), 239-47. 

Fojo, T. (2002).p53 as a therapeutic target: unresolved issues on the road to cancer 

therapy targeting mutant p53. Drug Resist. Updates 5, 209–216. 

Fong, H. H., Mehta, R. G., & Pezzuto, J. M. (2002).Sesquiterpenoids from Tithonia 

diversifolia with potential cancer chemopreventive activity. J. Nat. Prod. 65, 532–

536. 

Foraker, R. E., Rose, K. M., Chang, P. P., McNeill, A. M., Suchindran, C. M., Selvin, 

E.,  & Rosamond, W. D. (2011). Socioeconomic status and the trajectory of self-

rated health. Age Ageing 40: 706–711. 

Frantz, S. (2005). Drug discovery: Playing dirty. Nature 437, 942–943. 

Fraumeni, Jr. Allium vegetables and risk of prostate cancer: a population-based study. J 

Natl Cancer Inst 94, 1648-1651 (2002). 

Freeman, B. A., & Crapo, J. D. (1982). Biology of disease: free radicals and tissue injury. 

Lab Invest 47, 412–426. 

Fridovich, I. (1995).Superoxide radical and superoxide dismutases. Annu Rev Biochem 

64: 97–112. 

Friedrichsen, D. M., Hawley, S., Shu, J., Humphrey, M., Sabacan, L., Iwasaki, L., 

Etzioni, R., Ostrander, E. A., &. Stanford, J. L: IGF-I and IGFBP-3. 

(2005).polymorphisms and risk of prostate cancer. Prostate 30, 30. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=McNeill%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21737460
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suchindran%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21737460
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selvin%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21737460
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selvin%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21737460
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosamond%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=21737460


 

66 

Fritz, H. (2014). Intravenous Vitamin C and Cancer: A Systematic Review. 

Fruehauf, J.P., Meyskens, F. L., Jr. (2007).Reactive oxygen species: a breath of life or 

death? Clin. Cancer Res, 13, 789–794. 

Fukutake, M., Takahashi, M., Ishida, K., Kawamura, H., Sugimura, T., & Wakabayashi, 

K. (1996). Quantification of genistein and genistin in soybeans and soybean 

products. Food and Chemical Toxicology, 34(5), 457–461. 

Gann, P. H., Hennekens, C. H., Ma, J., Longcope, C., & Stampfer M. J.  

(1996).Prospective study of sex hormone levels and risk of prostate cancer. J Natl 

Cancer Inst 88, 1118-1126.  

Gaudu, P., & Weiss B. (1996).SoxR, a [2Fe-2S] transcription factor, is active only in its 

oxidized form. Proc Natl Acad Sci USA 93: 10094–10098. 

Gaziano, J. M., Glynn, R. J., Christen, W. G., Kurth, T., Belanger, C., MacFadyen, J., 

Bubes, V., Mason, J. E., Sesso, H. D., & Buring, J. E. (2009).VitaminsEand Cin 

the prevention of prostateand totalcancer inmen: the physicians’ health study II 

randomized controlled trial. JAMA 301, 52–62. 

Germano, G., Allavena, P., Mantovani, A. (2008). Cytokines as a key component of 

cancer-related inflammation. Cytokine.;43, 374-379. 

Gertz, M, Steegborn, C. (2010). Antioxid Redox Signal. 13,1417–1428. 

Ghio AJ. (2009). Biochim Biophys Acta. 1790, 731–739.  

Giovannucci, E. (2001). Medical history and etiology of prostate cancer. Epidemiol Rev 

23, 159-162.  



 

67 

Giovannucci, E. (1999).Nutritional factors in human cancers. Adv Exp Med Biol 472, 29-

42.  

Giovannucci, E. (2005). Tomato products, lycopene, and prostate cancer: a review of the 

epidemiological literature. J Nutr;135, 2030S–1S. 

Gleason, D. F. (1966). Classification of prostatic carcinomas. Cancer Chemother Rep 

50:125–128. 

Gomez, S. L., Noone, A. M., Lichtensztajn, D. Y., Scoppa, S., Gibson, J. T., Liu L. 

(2013).Cancer incidence trends among Asian American populations in the United 

States, 1990–2008. J Natl Cancer Inst, 105(15), 1096–110. 

Goralska, M., Ferrell, J., Harned, J., Lall, M., Nagar, S., Fleisher, L. N., McGahan, M.C. 

(2009). Exp Eye Res. 88: 204–215. 

Gosselaar, C., Roobol, M. J., Roemeling, S. (2006).Screening for prostate cancer without 

digital rectal examination and transrectal ultrasound: results after four years in the 

European Randomized Study of Screening for Prostate Cancer (ERSPC), 

Rotterdam Prostate, 66, 625. 

Gottlieb, E., Vander Heiden, M. G. & Thompson, C.B. (2000). Mol. Cell. Biol. 20, 5680–

5689. 

Gray, N. M., Hall, S. J., Browne, S.,  Macleod, U., Mitchell, E., Lee, A. J., Johnston, 

M., Wyke S., Samuel, L., Weller, D., Campbell, N. C. (2011). Modifiable and 

fixe. factors predicting quality of life in people with colorectal cancer. Br J 

Cancer 104:1697–1703. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Macleod%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wyke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Samuel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weller%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21559017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Campbell%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=21559017


 

68 

Greenberg, J. T., Monach, P., Chou, J. H., Josephy, P. D., & Demple, B. (1990).Positive 

control of a global antioxidant defense regulon activated by superoxide-

generating agents in Escherichia coli. Proc Natl Acad Sci USA 87, 6181–6185. 

Gu, J. Q., Gills, J. J., Park, E. J., Mata-Greenwood, E., Hawthorne, M. E., Axelrod, F., 

Chavez, P. I., Guyton, K. Z., Liu, Y., Gorospe, M., Xu, Q., & Holbrook, N. J. 

(1996). J. Biol. Chem. 271, 4138–4142. 

Guess, H. A. (2001). Benign prostatic hyperplasia and prostate cancer. Epidemiol Rev 23, 

152-158.  

Haese, A., Chaudhari, M., Miller, M. C., Epstein, J. I., Huland, H., Palisaar, J., Graefen, 

M., Hammerer, P., Poole, E. C., O’Dowd, G. J. (2003). Quantitative biopsy 

pathology for the prediction of pathologically organ-confined prostate carcinoma: 

a multiinstitutional validation study. Cancer 97,969–978. 

Haigis, M. C., & Yankner, B. A. (2010). Mol Cell, 40:333–344. 

Halliwell, B., & Gutteridge, J. M. C. (1989).Free Radicals in Biology and Medicine. New 

York: Oxford University Press, 22–85. 

Halliwell, B., Gutteridge, J. M., Cross, C. E. (1992). Free radicals, antioxidants, and 

human disease: where are we now? J Lab Clin Med 119, 598–620. 

Han, M., Partin, A.W., Pound, C. R., Epstein, J. I., Walsh, P. C. (2001). Long-term 

biochemical disease-free and cancer-specific survival following anatomic radical 

retropubic prosta-tectomy. The 15-year Johns Hopkins experience. Urol Clin 

North Am.; 28(3), 555–65. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Partin%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=11590814
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pound%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=11590814
http://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=11590814
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walsh%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=11590814


 

69 

Hansson, J., Bjartell, A., Gadaleanu, V., Dizeyi, N. (2002). Abrahamsson Expression of 

somatostatin receptor subtypes 2 and 4 in human benign prostatic hyperplasia and 

prostatic cancer Prostate, 53, 50–59. 

Harman, D., Aging: a theory based on free radical and radiation chemistry. J Gerontol 

11: 298–300, 1956. 

Harper, C. E., Cook, L. M., Patel, B. B., Wang, J., Eltoum, I. A., Arabshahi. A., Shirai, 

T., Lamartiniere, C. A. (2009).Genistein and resveratrol, alone and in 

combination, suppress prostate cancer in SV-40 tag rats. Prostate; 69, 1668–82. 

Harris, W. P., Mostaghel, E. A., Nelson, B. (2009). Montgomery Androgen deprivation 

therapy: progress in understanding mechanisms of resistance and optimizing 

androgen depletion Nat Clin Pract Urol, 6, 76–85. 

Hayes, R. B., Pottern, L. M., Strickler, H. C., Rabkin, V., Pope, G. M., Swanson, R. S., 

Greenberg, J. B., Schoenberg, J., Liff, A. G., Schwartz, R. N., Hoover, & 

Fraumeni, J. F. (2000). Sexual behaviour, STDs and risks for prostate cancer. Br J 

Cancer 82, 718-725. 

Head, K. A. (1998) Ascorbic acid in the prevention and treatment of cancer, Alternative 

Medicine Review, June;3 (3):174-86. 

Helenowski, I., Pelling, J. C., Bergan, R. C. (2008).Dietary genistein inhibits metastasis 

of human prostate cancer in mice. Cancer Res. 68, 2024–32.  



 

70 

Hessels, D., Smit, F. P., Verhaeghg, W. (2007). Detection of tMPrSS2–erg fusion 

transcripts and prostate cancer antigen 3 in urinary sediments may improve 

diagnosis of prostate cancer. Clin cancer res 13, 5103–5108. 

Ho, G. Y., Melman, A., Liu, S. M., Li, M.,  Yu, H., Negassa, A., Burk, R. D.,  Hsing, A. 

W., Ghavamian, R.,  & Chua, S. C., (2003).Polymorphism of the insulin gene is 

associated with increased prostate cancer risk. Br J Cancer 88, 263-269.  

Hoffman, R. (2011). Screening for prostate cancer. N Engl J Med, 365, 2013-19. 

Hordijk, P. L. (2006). Regulation of NADPH oxidases. Circ Res 98(4), 453–462. 

Hsing, A.W. & Chokkalingam, A.P. (2006).Prostate cancer epidemiology. Front 

Biosci.;11, 1388-1413. 

Hsing, A. W., Chua, S., Jr., Gao, Y. T., Gentzschein, E., Chang, L., Deng J.,  & Stanczyk, 

F. Z.,  (2001). Prostate cancer risk and serum levels of insulin and leptin: a 

population-based study. J Natl Cancer Inst 93, 783-789.  

Hsing, A. W., Deng, J., Sesterhenn, I. A., Mostofi, F. K., Stanczyk, F. Z., Benichou, J., 

Xie, T., & Gao, Y. T. (2000).Body size and prostate cancer: a population-based 

case-control study in China. Cancer Epidemiol Biomarkers Prev 9, 1335-1341. 

Hsing, A. W., & Devesa, S. S. (2001).Trends and patterns of prostate cancer: what do 

they suggest? Epidemiol Rev 23, 3-13.  

Hsing, A. W., McLaughlin, J. K., Hrubec, Z (1991).Tobacco use and prostate cancer 26-

year follow-up of US veterans. Am J Epidemiol; 133, 437-41. 



 

71 

Hsing, A.W., McLaughlin, J. K., Schuman, L. M., Bjelke, E., Gridley, G., Wacholder, 

S., Chien, H. T., Blot, W. J. (1990).Diet, tobacco use, and fatal prostate cancer: 

results from the Lutheran Brotherhood Cohort Study. Cancer Res, 50, 6836-40. 

Hsing, A. W., Reichardt, J. K., & Stanczyk, F. Z. (2002). Hormones and prostate cancer: 

current perspectives and future directions. Prostate 52, 213-235.  

Hsing, A. W., Tsao, L., & Devesa, S. S.International trends and patterns of prostate 

cancer incidence and mortality. Int J Cancer 85, 60-67 (2000). 

Hu, W., Kavanagh, J. J. (2003). Anticancer therapy targeting the apoptotic pathway. 

          Ancet Oncol, (12), 721-9. 

Hu, Y., Rosen, D.G., Zhou, Y., Feng, L., Yang, G., Liu, J., & Huang, P. (2005). 

Mitochondrial manganese-superoxide dismutase expression in ovarian cancer: 

Role in cell proliferation and response to oxidative stress. J. Biol. Chem. 280, 

39485–39492. 

Huang X, Chen S, Xu L, Liu Y, Deb DK, Platanias LC, Bergan RC.(2005) Genistein 

inhibits p38 map kinase activation, matrix metalloproteinase genistein and human 

prostate cancer 5S of 6S type 2, and cell invasion in human prostate epithelial 

cells. Cancer Res;65: 3470–8. 

Huang, P., Feng, L., Oldham, E. A., Keating, M. J., & Plunkett, W. (2000).Superoxide 

dismutase as a target for the selective killing of cancer cells. Nature 407, 390–

395. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bjelke%20E%5BAuthor%5D&cauthor=true&cauthor_uid=2208150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gridley%20G%5BAuthor%5D&cauthor=true&cauthor_uid=2208150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wacholder%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2208150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wacholder%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2208150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chien%20HT%5BAuthor%5D&cauthor=true&cauthor_uid=2208150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blot%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=2208150


 

72 

Huang, Y., Isharwal, S., Haese, A., Chun, F. K., Makarov, D.V., Feng, Z., Han, M., 

Humphreys, E., Epstein, J. I., Partin, A.W., Veltri, R.W. (2011). Prediction of 

patient-specific risk and percentile cohort risk of pathological stage outcome 

using continuous prostate-specific antigen measurement, clinical stage and biopsy 

Gleason score. BJU Int, 107, 1562–1569. 

Hubbard, J. S., Rohrmann, S., Landis, P. K.,  Metter, E. J.,  Muller, D. C., Andres, R., 

Carter H. B. & Platz, E. A. (2004).Association of prostate cancer risk with insulin, 

glucose, and anthropometry in the Baltimore longitudinal study of aging. Urology 

63, 253-258  

Huie, R. E. & Padmaja, S. (1993).The reaction of NO2 with superoxide. Free Radic Res 

Commun 18, 195–199. 

Hughes, J. F., Rozen, S. (2012).Genomics and genetics of human and primate Y 

chromosomes. Annu Rev Genomics Hum Genet, 13, 83–108. 

Hurley, P. J., & Bunz, F. (2007). Cell Cycle. 6, 414–417.  

Hwang, Y. W., Kim, S., Jee, S. H., Kim, Y. N., & Nam, C. M. (2009). Soy food 

consumption and risk of prostate cancer: A meta-analysis of observational studies. 

Nutrition and Cancer, 61 (5), 598–606. 

Ichijo, H. (1998). EMBO J. 17:2596–2606.  

Ichijo, H., Nishida, E., Irie, K., Dijke, P., Saitoh, M., Moriguchi, T., Takagi, M., 

Matsumoto, K., 



 

73 

Institute of Medicine (IOM). (1998). Dietary Reference Intake: Folate, Other B Vitamins 

and Choline. National Academy Press, Washington, DC. 

Idler, E. L., Benyamini, Y. (1997). Self-rated health and mortality: a review of twenty-

seven community studies. J Health Soc Behav 38:21–37. 

Ilic, D., Neuberger, M. M., Djulbegovic, M., Dahm, P. (2013).Screening for prostate 

cancer. Cochrane Database Syst Rev. 

Irani, K., Xia, Y., Zweier, J. L., Sollot, S. J., Der, C. J., Fearon, E. R., Sundaresan, M., 

Finkel, T., & Goldschmidt-Ctermont, P. J. (1997). Science 275, 1649–1651. 

Ishikawa, K., Takenaga, K., Akimoto, M., Koshikawa, N., Yamaguchi, A., Imanishi, H., 

Nakada K., Honma, Y., Hayashi, J. Science. (2008). 320,661–664.  

Janssen, A. M., Bosman, C. B., Sier, C. F., Griffioen, G., Kubben, F. J., Lamers, C. B., 

van Krieken, J. H., van de Velde, C. J., &  Verspaget, H.W. (1998). Br. J. Cancer 

78, 1051–1057. 

Jemal, A., Murray, V.,  Ward, E., Samuels, A., Tiwari, R. C.,  Ghafoor, A., &  Feuer, E. J 

(2005).Thun: Cancer statistics,  CA Cancer J Clin 55, 10-30.  

Jiang, Y., Goldberg, I. D. & Shi, Y. E. (2002). Oncogene 21, 2245–2252. 

Juhasz, A., Ge, Y., Markel, S., Chiu, A., Matsumoto, L., van Balgooy, J., Roy, K., 

Doroshow, J. H. (2009). Expression of NADPH oxidase homologues and 

accessory genes in human cancer cell lines, tumours and adjacent normal tissues. 

Free radic res 43(6), 523–532. 



 

74 

Kang, D., Hamasaki, N. (2003). Mitochondrial oxidative stress andmitochondrial DNA. 

Clin. Chem. Lab. Med. 41, 1281–1288. 

Kantoff, P. W. (2010).  Sipuleucel-T immunotherapy for castration resistant prostate 

cancer. N Engl J Med. 363(5), 411–22. 

Karakiewicz, P. I., Bhojani, N, Capitanio, U, Reuther, A. M, Suardi, N., Jeldres, C., 

Pharand, D., Peloquin, F., Perrotte, P., Shariat, S. F., Klein, E. A. (2008).External 

validation of the updated Partin tables in a cohort of North American men. J Urol, 

180,898–902. discussion 902–893. 

Kelloff, G. J., Lieberman, R., Steele, V. E., Boone, C. W., Lubet, R. A., Kopelovitch, L., 

Malone, W. A., Crowell, J. A., Sigman,  C. C.(1999).Chemoprevention of 

prostate cancer.Concepts and strategies. Eur Urol, 35(5-6), 342-50. 

Kennedy, B. S., Kas, S. V., & Vaccarino, V. (2001). Repeated hospital- izations and self-

rated health among the elderly: a multivariate failure time analysis. Am J 

Epidemiol 153:232–241. 

Kerr, J. F, Wyllie, A. H , Currie, A,R. (1972).Apoptosis: a basic biological phenomenon 

with wide-ranging implications in tissue kinetics. British Journal of Cancer, 26, 

239–257. 

Key, T. J, Appleby, P. N., Allen, N. E., Travis, R. C., Roddam, A.W., Jenab, M., 

(2007).Plasma carotenoids, retinol, and tocopherols and the risk of prostate cancer 

in the European Prospective Investigation into Cancer and Nutrition study. Am J 

Clin Nutr; 86:672–81. 



 

75 

Khan, N., Afaq, F., Mukhtar, H. (2007).Apoptosis by dietary factors: the suicide solution 

for delaying cancer growth. Carcinogenesis, 28: 233–239. 

Kim, H. M, Goodman, M, Kim, B. I., Ward, K. C. (2011). Frequency and determinants of 

missing data in clinical and prognostic variables recently added to SEER. J 

Registry Manag, 38(3), 120–31. 

Kim, H., Seo, J.Y., Roh, K.H., Lim, J.W. & Kim, K.H. (2000). Free Radical Biol. Med. 

29, 674–683. 

Kindrick, A.V., Grossfeld, G. D., Stier, D. M.,  Flanders, V., Henning, P.R. 

(2004).Carroll Use of imaging tests for staging newly diagnosed prostate cancer: 

trends from CaPSURE database J Urol, 160 (1998), p. 2102rostate-specific 

antigen level < or =4.0 ng per milliliter  N Engl J Med, 350, 2239. 

Klebanoff SJ.(1980). Oxygen metabolism and the toxic properties of phagocytes. Ann 

Intern Med 93. 480–489. 

Klein, E. A. (2004).Selenium: epidemiology and basic science. J Urol 171, S50-53; 

discussion S53. 

Klein, E. A., Thompson, I. M., Lippman, S. M., Goodman, P. J., Albanes, D. P., Taylor, 

R., & Coltman C. (2001).SELECT: the next prostate cancer prevention trial. 

Selenum and Vitamin E Cancer Prevention Trial. J Urol, 166, 1311-1315. 

Koch, E., Klaas, C. A., Rungeler, P.,Castro, V., Mora, G., Vichnewski, W. 

(2001).Merfort, I. Inhibition of inflammatory cytokine production and 

lymphocyte proliferation by structurally different sesquiterpene lactones 



 

76 

correlates with their effect on activation of NF-kappaB. Biochem. Pharmacol, 62, 

795–801. 

Kolonel, L. N. (2001).Fat, meat, and prostate cancer. Epidemiol Rev, 23, 72-81. 

Kolonel, L. N., Nomura, A. M., Cooney R. V. (1999). Dietary fat and prostate cancer: 

current status. J Natl Cancer Inst 91, 414-428.  

Konishi, T., Shimada, Y., Nagao, T., Okabe, H.; Konoshima, T. (2002). Antiproliferative 

sesquiterpene lactones from the roots of Inula helenium. Biol. Pharm. Bull, 25, 

1370–1372. 

Kristal, A. R. & Lampe J. W. (2002).Brassica vegetables and prostate cancer risk: a 

review of the epidemiological evidence. Nutr Cancer 42, 1-9.  

Kumar, B., Koul, S., Khandrika, L., Meacham, R.B., Koul H. K. (2008). Oxidative stress 

is inherent in prostate cancer cells and is required for aggressive phenotype. 

Cancer Res 68(6):1777–1785. 

Kumi-Diaka, J., & Butler, A., (2000). Caspase-3 protease activation during the process of 

genistein induced apoptosis in TM4 cells. Biol Cell, 92, 115-24. 

Kumi-Diaka, J., Saddler-Shawnette1, S., Alex A., & Jayann, B.  (2004). 

Potential mechanism of phytochemical-induced apoptosis in human prostate 

adenocarcinoma cells. Therapeutic synergy in genistein and β-lapachone 

combination treatment, Cancer Cell International, 4:5, 1475-2867-4-5. 



 

77 

Kumi-Diaka, J. K., Hassanhi M., Merchant, K, Horman, V. (2006).Influence of genistein 

isoflavone on matrix metalloproteinase-2 expression in prostate cancer cells. J 

Med Food; 9, 49. 

Kumi-Diaka, J., Saheed, O. O., Toluleke, F., Rolando, B. (2015) Therapeutic impact of 

vitamin C on the anticancer activities of genistein isoflavone in radio sensitized 

LNCaP prostate cancer. J. Cancer Prevention and Current Research. Accepted – 

Research Article. JCPCR-15-RA-166 2015. 

Kurahashi, N., Iwasaki, M., Sasazuki, S., Otani, T., Inoue M, Norie Shoichiro T., & the 

Japan Public Health Center. (2007). Soy product and isoflavone consumption in 

relation to prostate cancer in Japanese men. Cancer Epidemiol Biomarkers Prev 

16: 538–545.  

Kushi, L. H., Doyle, C., McCullough, M., Rock, C. L., Demark-Wahnefried, W., Bandera 

E. V., Gapstur, S., Patel, A. V., Andrews, K., Gansler, T., American Cancer 

Society 2010 Nutrition and Physical Activity Guidelines Advisory Committee. 

(2012). American Cancer Society Guidelines on nutrition and physical activity for 

cancer prevention: Reducing the risk of cancer with healthy food choices and 

physical activity. CA Cancer J Clin 62, 30-67. 

Kwon, J., Lee, S. R., Yang, K. S., Ahn, Y., Kim, Y. J., Stadtman, E. R., Rhee, S. G. 

(2004). Proc Natl Acad Sci U S A. 101, 16419–16424. 

Kyle, E., Neckers, L., Takimoto, C., Curt, G., Bergan, R. (1997). Genistein-induced 

apoptosis of prostate cancer cells is preceded by a specific decrease in focal 

adhesion kinase activity. Mol Pharmacol;51, 193–200. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Rock%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demark-Wahnefried%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bandera%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bandera%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gapstur%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrews%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gansler%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22237782
http://www.ncbi.nlm.nih.gov/pubmed/?term=American%20Cancer%20Society%202010%20Nutrition%20and%20Physical%20Activity%20Guidelines%20Advisory%20Committee%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=American%20Cancer%20Society%202010%20Nutrition%20and%20Physical%20Activity%20Guidelines%20Advisory%20Committee%5BCorporate%20Author%5D


 

78 

Lakshman, M., Huang, X., Ananthanarayanan, V., Jovanovic, B., Liu, Y., Craft, C. S., 

Romero, D., Vary, C. P., Bergan. R. C. (2011). Endoglin suppresses human 

prostate cancer metastasis. Clin Exp Metastasis; 28:39–53. 

Lakshman, M., Xu, L., Ananthanarayanan, V., Cooper, J., Takimoto, C. H., Helenowski, 

I., Pelling, J. C., Bergan, R. C. (2008). Dietary genistein inhibits metastasis of 

human prostate cancer in mice. Cancer Res; 68, 2024–32. 

Lalitha, K., Suman, G., Pruthvish, S., Mathew, A., Murthy, N. S., (2012).Estimation of 

time trends of incidence of prostate cancer-an Indian scenario.Asian Pac J Cancer 

Prev,13, 6245-50. 

Lam, E. W., Zwacka, R., Seftor, E. A., Nieva, D. R., Davidson, B. L., Engelhardt, J. F., 

Hendrix, M. J., & Oberley, L. W. (1999). Free Radical Biol. Med. 27, 572–579. 

Lawenda, B. D., Kelly, K. M., Ladas, E. J., (2008).Should supplemental antioxidant 

administration be avoided during chemotherapy and radiation therapy? J Natl 

Cancer Inst 100,773-783. 

Lee, I. M. (2003).Physical activity and cancer prevention--data from epidemiologic 

studies. Med Sci Sports Exerc 35, 1823-1827. 

Lee, I. M., Sesso, H. D., Chen, J. J., &. Paffenbarger, R. S. (2001). Does physical activity 

play a role in the prevention of prostate cancer? Epidemiol Rev 23, 132-137. 

Lee, H. P., Gourley, L., Duffy, S. W., Esteve, J., Lee, J., & Day, N. E. (1991). Dietary 

effects on breast-cancer risk in Singapore. Lancet, 337(8751), 1197–1200. 



 

79 

Lee, S. O., Lou, W., Hou, M., De Miguel, F., Gerber, L., Gao, A. C. (2003).Interleukin-6 

promotes androgen-independent growth in LNCaP human prostate cancer cells. 

Clin Cancer Res, 9,370-376. 

Lee, S. R., Yang, K. S., Kwon, J., Lee, C., Jeong, W., Rhee, S. G. (2002). J Biol Chem.; 

277, 20336–20342. 

Leitzmann, M. F., Platz, E. A., Stampfer, M. J., Willett, W. C.  & Giovannucci. E. 

(2004). Ejaculation frequency and subsequent risk of prostate cancer. JAMA 291, 

1578-1586. 

Leitzmann, M. F., Stampfer, M. J., Wu, K., Colditz, G. A., Willett W. C., & Giovannucci 

E. L. (2003).Zinc supplement use and risk of prostate cancer. J Natl Cancer Inst 

95, 1004-1007. 

Leslie, N. R., Downes, C. P. (2002).Cell Signal, 14, 285–295.  

Levine, A., Tenhaken, R., Dixon, R. & Lamb C. (1994). H2O2 from the oxidative burst 

orchestrates the plant hypersensitive disease resistance response. Cell, 79, 583–

593. 

Leyten, G. H., Hessels, D., Jannink, S. A., Smit, F. P., De Jong, H., Cornel, E. B., De 

Reijke, T. M., Vergunst, H., Kil, P., Knipscheer, B. C., Van Oort, I. M., Mulders, 

P. F., Hulsbergen-van de Kaa C. A., Schalken, J. A. (2012). Prospective multi 

centre evaluation of P ca 3 and t MP r SS2–erg gene fusions as diagnostic and 

prognostic urinary biomarkers for prostate cancer. eur Urol.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Smit%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jong%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cornel%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Reijke%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Reijke%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vergunst%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kil%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knipscheer%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Oort%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mulders%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mulders%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hulsbergen-van%20de%20Kaa%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23201468
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schalken%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=23201468


 

80 

Li, L., Cicek, M. S., Casey G., & Witte J. S. (2004).: No association between genetic 

polymorphisms in IGF-I and IGFBP-3 and prostate cancer. Cancer Epidemiol 

Biomarkers Prev 13, 497-498.  

Li, J. J., Colburn, N. H. & Oberley, L.W. (1998). Carcinogenesis 19, 833–839. 

Li, P. F., Dietz, R., & Von Harsdorf, R. (1999). EMBO J. 18, 6027–6036. 

Li, Y., & Sarkar, F. H. (2002). Gene expression profiles of genistein-treated PC3 prostate 

cancer cells. J Nutr 132, 3623–3631. 

Li Y, Sarkar, F. H. (2002). Inhibition of nuclear factor kappaB activation in PC3 cells by 

genistein is mediated via Akt signaling pathway. Clin Cancer Res 8: 2369–2377. 

Lichtenstein, P., Holm, N. V., Verkasalo, P. K., Iliadou, A.,  Kaprio, J.,  M. Koskenvuo, 

E. Pukkala, A. Skytthe & K. (2000). Hemminki. Environmental and heritable 

factors in the causation of cancer--analyses of cohorts of twins from Sweden, 

Denmark, and Finland. N Engl J Med 343, 78-85. 

Lin, A.W., Barradas, M., Stone, J. C., Van Aelst, L., Serrano, M., & Lowe, S. W. (1998). 

Genes Dev. 12, 3008–3019. 

Lin, C. C., Wu, H. C., Tsai, F. J., Chen, H. Y., & Chen. W. C. (2003). Vascular 

endothelial growth factor gene-460 C/T polymorphism is a biomarker for prostate 

cancer. Urology 62, 374-377. 

Liu, Y., Jovanovic, B., Pins, M., Lee, C., Bergan, R. C. (2002).Over expression of 

endoglin in human prostate cancer suppresses cell detachment, migration and 

invasion. Oncogene, 21, 8272–81. 



 

81 

Liu, R., Oberley, T. D., & Oberley, L.W. (1997). Hum. Gene Ther. 8, 585–595. 

Lo, Y. Y. & Cruz, T. F. (1995). J. Biol. Chem. 270, 11727–11730. 

Lo, Y. Y. C., Wong, J. M. S. & Tony, F. C. (1996) J. Biol. Chem. 271, 15703–15707. 

 McNeal, J. E., Redwine, E. A., Freiha, F. S., Stamey, T. A. (1988). Zonal distribution of 

prostatic adenocarcinoma: correlation with histologic pattern and dir ection of 

spread. Am J Surg Pathol, 12, 897-906. 

McCarron, S. L., Edwards, S., Evans, P. R., Gibbs, R.,  Dearnaley,  D. P.,  Dowe, A.,  

Southgate, C.,  Easton, D. F.,  Eeles R. A., & Howell. W. M. (2002). Influence of 

cytokine gene polymorphisms on the development of prostate cancer. Cancer Res 

62, 3369-3372.  

Mueller, S. O., Simon, S., Chae, K., Metzler, M., & Korach, K. S. (2004). Phytoestrogens 

and their human metabolites showCancer Metastasis Rev (2010) 29:465–482 

477distinct agonistic and antagonistic properties on estrogen receptor alpha (ER 

alpha) and ER beta in human cells. Toxicological Sciences, 80(1), 14–25. 

Mol. (1997). Pharmacol esion kinase activity. 51, 193–200. 

Morin, P. J. (2003). Drug resistance and the microenvironment: nature and nurture. Drug 

Resist. Updates 6, 169–172. 

Meier, B., Radeke, H. H., Selle, S., Younes, M., Sies, H., Resch, K., & Habermehl, G. G. 

(1989). Biochem. J. 263, 539–545. 

Macip, S., Igarashi, M., Fang, L., Chen, A., Pan, Z. Q., Lee, S. W. & Aaronson, S. A. 

(2002) EMBO J. 21, 2180–2188. 



 

82 

MacKenzie, E. L., Iwasaki, K., Tsuji, Y. (2008). Antioxid Redox Signal, 10, 997–1030. 

MacMicking, J. D., Nathan, C., Hom, G., Chartrain, N., Fletcher, D. S., Trumbauer, M., 

Stevens, K., Xie, Q. W., Sokol, K., Hutchinson, N., Chen, H., & Mudgett J. S. 

(1995). Altered responses to bacterial infection and endotoxic shock in mice 

lacking inducible nitric oxide synthase. Cell 81: 641–650.  

Madan, R. A., Arlen, P. M. (2013).Recent advances revolutionize treatment of metastatic 

prostate cancer. Future Oncol, 9(8), 1133–4. 

Mahmud, S., Franco E., & Aprikian A. (2004). Prostate cancer and use of nonsteroidal 

anti-inflammatory drugs: systematic review and meta-analysis. Br J Cancer 90, 

93-99.  

Makarov, D. V., Trock, B. J., Humphreys, E. B., Mangold, L. A., Walsh, P. C., Epstein, 

J. I., Partin, A. W. (2007).Updated nomogram to predict pathologic stage of 

prostate cancer given prostate-specific antigen level, clinical stage, and biopsy 

Gleason score (Partin tables) based on cases from 2000 to 2005. Urology, 69, 

1095–1101. 

Malafa, M., Margenthaler, J., Webb, B., Neitzel, L. & Christophersen, M. (2000). J. 

Surg. Res. 88, 130–134. 

Mantovani, G., Maccio, A., Madeddu, C., Mura, L., Gramignano, G., Lusso, M. R., 

Mulas, C., Mudu, M. C., Murgia, V., Camboni, P. (2002). Int. J. Cancer 98, 84–

91. 



 

83 

Martin, K. R., & Barrett, J. C. (2002).Reactive oxygen species as double-edged swords in 

cellular processes: low-dose cell signaling versus high-dose toxicity. Hum Exp 

Toxicol,21 (2):71-5. 

Martin, R. M., Vatten, L., Gunnell, D., Romundstad, P., Nilsen, T. I. L. (2008). Lower 

urinary tract symptoms and risk of prostate cancer: The HUNT 2 Cohort, Norway. 

Int J Cancer, 123, 1924-28. 

Massey, V. (1994).Activation of molecular oxygen by flavins and flavoproteins. J Biol 

Chem 269: 22459–22462. 

Matsumura, A., Ghosh, A., Pope, G. S., & Darbre, P. D. (2005). Comparative study of 

oestrogenic properties of eight phytoestrogens in mcf7 human breast cancer cells. 

The Journal of Steroid Biochemistry and Molecular Biology, 94(5), 431–443. 

McCracken, M., Olsen, M., Chen, M. S., Jr, Jemal. A., Thun M., (2007). Cancer 

incidence, mortality, and associated risk factors among Asian Americans of 

Chinese, Filipino, Vietnamese, Korean, and Japanese ethnicities. CA Cancer J 

Clin 57, 190–205 

Mc David, K., Lee, J., Fulton, J. P., Tonita, J., Thompson, T. D. (2004). Prostate cancer 

incidence and mortality rates and trends in the United States and Canada. Public 

Health Rep,119 (2),174–86. 

Mc Kelvey, T. G., Hollwarth, M. E., Granger, D. N., Engerson, T. D, Landler U, & 

Jones, H. P. (1988). Mechanisms of conversion of xanthine dehydrogenase to 

xanthine oxidase in ischemic rat liver and kidney. Am J Physiol Gastrointest Liver 

Physiol 254, G753–G760. 



 

84 

McNeal, J. E., Redwine, E. A., Freiha, F. S, Stamey T. A. (1988). Zonal distribution of 

prostatic adenocarcinoma: correlation with histologic pattern and direction of 

spread. Am J Surg Pathol, 12, 897-906. 

Mehlen, P, & Puisieux A. (2006). Metastasis: a question of life or death. Nat Rev Cancer 

6: 449–458. 

Messing, E. M., Manola, J., Sarosdy M., (1999).Immediate hormonal therapy compared 

with observation after radical prostatectomy and pelvic lymphadenectomy in men 

with node-positive prostate cancer N Engl J Med, 341 p. 1781. 

Migliaccio, E., Giorgio, M., Pelicci, P. G. (2006). Antioxid Redox Signal. 8,600–608. 

Miller, G.,  Svenja, L., Venu, G., Pillarisetty,  Alaap, B., Shah, Ronald P. & DeMatteo. 

(2002).Adenovirus infection enhances dendritic cell immunostimulatory 

properties and induces natural killer and T-cell-mediated tumor protection. Cancer 

Res.;62(18):5260–6.. Adenovirus infection enhances dendritic cell 

immunostimulatory properties and induces natural killer and T-cell-mediated 

tumor protection. Cancer Res, 62(18), 5260–6. 

Mistry, K., & Cable, G. (2003). Meta-analysis of prostate-specific antigen and digital 

rectal examination as screening tests for prostate carcinoma. J Am Board Fam 

Pract,16, 95-101. 

Miyazono, K., Gotoh, Y., Science. (1997). 275:90–94. 

http://cancerres.aacrjournals.org/search?author1=Svenja+Lahrs&sortspec=date&submit=Submit
http://cancerres.aacrjournals.org/search?author1=Venu+G.+Pillarisetty&sortspec=date&submit=Submit
http://cancerres.aacrjournals.org/search?author1=Alaap+B.+Shah&sortspec=date&submit=Submit
http://cancerres.aacrjournals.org/search?author1=Ronald+P.+DeMatteo&sortspec=date&submit=Submit


 

85 

Msaouel, P., Galanis, E., Koutsilieris, M. (2009).Somatostatin and somatostatin 

receptors: implications for neoplastic growth and cancer biology Expert Opin 

Investig Drugs, 18 pp. 1297–1316. 

Mukhopadhyay-Sardar, S., Rana, M. P., & Chatterjee, M. (2000) Mol. Cell. Biochem. 

206, 17–25. 

Muller, A., Homey, B., Soto, H., Ge, N., Catron, D., Buchanan, M. E., McClanahan, T., 

Murphy E., Yuan, W., Wagner, S. N., Barrera, J. L., Mohar, A., Verastegui, E., 

Zlotnik, A .(2001). Involvement of chemokine receptors in breast cancer 

metastasis. Nature 410(6824), 50–56.  

Nakazato, H., Suzuki, K., Matsui, H., Koike, H., Okugi, H., Ohtake, N.,  Takei, T., 

Nakata, S.,  Hasumi, M., Ito, K., Kurokawa, K., & Yamanaka, H. (2003). 

Association of genetic polymorphisms of glutathione-S-,transferase genes 

(GSTM1, GSTT1 and GSTP1) with familial prostate cancer risk in a Japanese 

population. Anticancer Res 23, 2897-2902.  

Nam, R. K., Zhang, W. W., Trachtenberg, J., Jewett, M. A., Emami, M., Vesprini, D., 

Chu, W., Ho, M.,  Sweet,  J., Evans,  A., Toi, A.,  Pollak, M., & Narod. S. A., 

(2003).Comprehensive assessment of candidate genes and serological markers for 

the detection of prostate cancer. Cancer Epidemiol Biomarkers Prev 12, 1429-

1437.  

Nash, A. F., & Melezinek, I. (2000).The role of prostate specific antigen measurement in 

the detection and management of prostate cancer. Endocr Relat Cancer, 7, 37-51. 



 

86 

Nath, A., Singh, J. K., Vendan S. E., Priyanka, Sinha S. (2012).Elevated level of prostate 

specific antigen among prostate cancer patients and high prevalence in the 

Gangetic zone of Bihar, India. Asian Pac J Cancer Prev, 13, 221-3. 

Nathan, C. (1992).Nitric oxide as a secretory product of mammalian cells. FASEB J 6: 

3051–3064. 

Nelson, J. E. & Harris R. E. (2000).Inverse association of prostate cancer and non-

steroidal anti-inflammatory drugs (NSAIDs): results of a case-control study. 

Oncol Rep, 7, 169-170.  

Nelson, C. J., Lee, J. S., Gamboa, M. C., Roth, A. J. (2008). Cognitive effects of hormone 

therapy in men with prostate cancer: a review. Cancer 113, 1097–1106.  

Neuhausen, S. L., Slattery, M. L., Garner, C. P., Ding, Y. C., Hoffman, V., & Brothman  

A. R. (2005).Prostate cancer risk and IRS1, IRS2, IGF1, and INS polymorphisms: 

Strong association of IRS1 G972R variant and cancer risk. Prostate 64, 168-174. 

Nickel, J. C., True, L. D., Krieger. J. N., Berger, V. A., & Boag, H. (2001).Young: 

Consensus development of a histopathological classification system for chronic 

prostatic inflammation. BJU Int 87, 797-805.  

Nomura, A. M.Y., Kolonel LN. 1991. Prostate cancer: a current perspective. Epidemiol 

Rev;13: 200-27. 

Norrish, A. E., Ferguson, L. R., Knize, M. G., Felton, J. S., Sharpe S. J., Jackson, R. T. 

(1999).Heterocyclic amine content of cooked meat and risk of prostate cancer. J 

Natl Cancer Inst 91, 2038-2044.  



 

87 

Oakley-Girvan, I., Kolonel, L. N., Gallagher, R. P., Wu, A. H., Felberg,  A., Whittemore, 

A. S. (2003). Stage at diagnosis and survival in a multiethnic cohort of prostate 

cancer patients. Am J Public Health; 93 (10):1753–9. 

Oberley, L.W. & Oberley, T. D. (1988). Mol. Cell. Biochem. 84, 147–153. 

Oon, S. F. (2011). Pennington SR, Fitzpatrick JM, Watson RW: Biomarker research in 

prostate cancer–towards utility, not futility. Nat Rev Urol, 8,131–138. 

Osthus, A. A., Aarstad, A. K., Olofsson, J., Aarstad, H. J. (2011). Health- related quality 

of life scores in long-term head and neck cancer survivors predict subsequent 

survival: a prospective cohort study. Clin Otolaryngol 36, 361–368.  

Pak, R. W., Lanteri, V. J., Scheuch, J. R., & Sawczuk, I. S. (2002).Review of vitamin E 

and selenium in the prevention of prostate cancer: implications of the selenium 

and vitamin E chemoprevention trial. Integr Cancer Ther, 1, 338-344. 

Pal, H. C., Sehar, I., Bhushan, S., Gupta, B. D., Saxena, A. K. (2010).Activation of 

caspases and poly. (ADP-ribose) polymerase cleavage to induce apoptosis in 

leukemia HL-60 cells by Inula racemosa. Toxicol. In Vitro, 24, 1599–1609. 

Panguluri, R. C., Long, L. O., Chen, W., Wang, S., Coulibaly, A., Ukoli, F., Jackson, A., 

Weinrich, S., Ahaghotu, C., Isaacs W., & Kittles R. A. (2004).COX-2 gene 

promoter haplotypes and prostate cancer risk.Carcinogenesis 30, 30.  

Papandreou, C. N., Daliani, D. D., Thall,  P. F. Tu, S. M., Wang, X., Reyes, 

A., Troncoso, P., Logothetis, C. J. (2002).Results of a phase II study with 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Tu%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=12118020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=12118020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reyes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12118020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reyes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12118020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Troncoso%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12118020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Logothetis%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=12118020


 

88 

doxorubicin, etoposide, and cisplatin in patients with fully characterized small cell 

carcinoma of the prostate J Clin Oncol, 20 pp. 3072–3080. 

Paravicini, T. M., Touyz, R. M. (2006).Cardiovasc Res.; 71:247–258. 

Parkin, D.M., Pisani P. & Ferlay, J., (1999).Global cancer statistics. CA Cancer J Clin 

49, 33-64. 

Parkin, D. M., Whelan, S. J., Ferlay J., Teppo L., & Thomas D. B., Eds.(2003).Cancer 

Incidence in Five Continents, IARC Sci. Publ,8  155. Lyon, IARCPress  

Park, S. (2013). The Effects of High Concentration of vitamin C on cancer cells. 

Nutrients, 5(9), 3496-3505. 

Partin, A.W., Kattan, M. W., Subong, E. N., Walsh, P. C., Wojno, K. J., Oesterling, J. E., 

Scardino, P. T., Pearson, J. D. (1997).Combination of prostate-specific antigen, 

clinical stage, and Gleason score to predict pathological stage of localized prostate 

cancer. A multi-institutional update. JAMA, 277, 1445–1451. 

Partin, A. W., Mangold, L. A., Lamm, D. M., Walsh, P. C., Epstein, J. I., Pearson, J. D. 

(2001). Contemporary update of prostate cancer staging nomograms (Partin 

Tables) for the new millennium. Urology, 58, 843–848. 

Partin, A. W, Yoo, J., Carter, H. B., Pearson, J. D., Chan, D. W., Epstein, J. I., Walsh, P. 

C.(1993).The use of prostate specific antigen, clinical stage and Gleason score to 

predict pathological stage in men with localized prostate cancer. J Urol, 150,110–

114. 



 

89 

Parks, D. A., Williams, T. K., & Beckman, J. S. (1988).Conversion of xanthine 

dehydrogenase to oxidase in ischemic rat intestine: a reevaluation. Am J Physiol 

Gastrointest Liver Physiol 254, G768–G774. 

Pavese, J. M., Farmer, R. L., Bergan, R. C. (2010). Inhibition of cancer cell invasion and 

metastasis by genistein. Cancer Metastasis Rev 29, 465–482. 

Pelicano, H., Carney, D., and Huang, P. (2004). ROS stress in cancer cells and 

therapeutic implications. Drug Resist. Updat. 7, 97–110. 

Pelicano, H., Feng, L., Zhou, Y., Carew, J.S., Hileman, E.O., Plunkett, W., Keating, M.J., 

& Huang, P. (2003). Inhibition of mitochondrial respiration: A novel strategy to 

enhance drug-induced apoptosis in human leukemia cells by a reactive oxygen 

species-mediated mechanism. J. Biol. Chem. 278, 37832–37839. 

Pelicci, G., Lanfrancone, L., Grignani, F., McGlade, J., Cavallo, F., Forni, G., Nicoletti, 

I., Pawson, T., Pelicci, P. G. (1992).Cell, 70, 93–104. 

Perkin, A. G., & Newbury, F. G. (1899). The colouring matters contained in dyer’s 

broom (Genista tinctoria) and heather (Calluna vulgaris). Journal of the Chemical 

Society, 75, 830–839. 

Pienta, K. J., Esper, P. S. (1993).Risk factors for prostate cancer. Ann Intern Med 

118,793-803. 

Pike, A. C., Brzozowski, A. M., Hubbard, R. E., Bonn, T., Thorsell, A. G., Engstrom, O. 

(1999). Structure of the ligand-binding domain of oestrogen receptor beta in the 



 

90 

presence of a partial agonist and a full antagonist. The EMBO Journal, 18 (17), 

4608–4618. 

Platz, E. A., De Marzo, A. M. (2004).Epidemiology of inflammation and prostate cancer. 

J Urol, 171, S36-S40. 

Platz, E. A. & De Marzo, A. M. (2004).Epidemiology of inflammation and prostate 

cancer. J Urol 171, S36-40. 

Pocobelli, G., Peters U., Kristal, A. R. (2009).Use of supplements of multivitamins, 

vitamin C, and vitam,in E in relation to mortality. Am J Epidemiol 170,472-483. 

Potosky, A. L., Kessler, L., Gridley, G., Brown C. C.  & Horm. J. W. (1990). Rise in 

prostatic cancer incidence associated with increased use of transurethral resection. 

J Natl Cancer Inst 82, 1624-1628. 

Potosky, A. L., Miller, B. A., Albertsen, P. C., & Kramer. B. S. (1995).The role of 

increasing detection in the rising incidence of prostate cancer. JAMA 273, 548-

552. 

Poudel, B., Mittal, A., Shrestha, R., Nepal, A. K., Shukla,  P. S. (2012).Prostate 

biomarkers with reference to body mass index and duration of prostate cancer. 

Asian Pac J Cancer Prev, 13, 2149-52. 

Price, L. S. & Collard, J.G. (2001). Semin. Cancer Biol. 11, 7–73. 

Pryor, W. A.  & Godber, S. S. (1991).Noninvasive measures of oxidative stress status in 

humans. Free Radic Biol Med 10: 177–184. 



 

91 

Radisky, D. C., Levy, D. D., Littlepage, L. E., Liu, H., Nelson, C. M., Fata, J. E., Leake, 

D., Godden, E. L., Albertson, D. G., Nieto, M. A. (2005). Rac1band reactive 

oxygen species mediate MMP-3-induced EMT and genomicinstability. Nature 

436, 123–127. 

Raj, L., Ide, T., Gurkar, A. U., Foley, M., Schenone, M., Li, X., Tolliday, N. J., Golub, T. 

R., Carr, S. A., Shamji, A. F., Stern, A. M., Mandinova, A., Schreiber,  S. L., Lee, 

S. W. (2011). Nature, 475, 231–234. 

Raja, J., Ramachandran, N.,  Munneke, G., Patel, U. (2006).Current status of transrectal 

ultrasound-guided prostate biopsy in the diagnosis of prostate cancer .Clin 

Radiol,61 : 142. 

Raman, M., Chen, W., Cobb, M. H. (2007).Oncogene, 26, 3100–3112.  

Ramos, J. W. (2008).  Int J Biochem Cell Biol. 40:2707–2719. 

Rao, G. N., Katki, K. A., Madamanchi, N. R., Wu, Y. & Birrer, M. J. (1999). J. Biol. 

Chem. 274, 6003–6010. 

Ray, G., Batra, S., Shukla, N. K., Deo, S., Raina, V., Ashok, S. and Husain, S.A. (2000). 

Breast Cancer Res. Treat. 59, 163–170. 

Ray, P. D., Huang, B. W., Tsuji, Y. (2012). Reactive oxygen species (ROS) homeostasis 

and redox regulation in cellular signaling. Cell signal 24(5):981–990.  

Reeve, B. B., Potosky, A. L., Smith, A. W. (2009). Impact of cancer on health-related 

quality of life of older Americans. J Natl Cancer Inst 101:860–868. 



 

92 

Reeve, B. B., Stover, A. M., Jensen, R. E. (2012). Impact of diagnosis and treatment of 

clinically localized prostate cancer on health-related quality of life for older 

Americans. A population- based study. Cancer 118:5679–5687. 

Ren, R. (2005). Mechanisms of BCR-ABL in the pathogenesis of chronic my elogenous 

leukaemia. Nat. Rev. Cancer 5, 172–183. 

Ribeiro, R., Lopes, C., Medeiros, R. (2006). The link between obesity and prostate 

cancer: the leptin pathway and therapeutic perspectives. Prostate Cancer 

Prostatic Dis, 9, 19-24. 

Ries, L. A. G., Eisner, M. P.,  Kosary,  C. L., Hankey,  B. F., Miller, B. A.,  Clegg, L., 

Mariotto, A., Fay,  M. P., Feuer  E. J., & Edwards, B. K., (2003).SEER Cancer 

Statistics Review, 1975-2000. Bethesda, MD, National Cancer Institute.  

Ries, L. A. G., Melbert, D., Krapcho, M. (2007). SEER Cancer Statistics Review, 1975-

2004. Bethesda, MD: National Cancer Institute. 

Risch, N. & Teng. J. (1998). The relative power of family-based and case-control designs 

for linkage disequilibrium studies of complex human diseases I. DNA pooling. 

Genome Res 8, 1273-1288. 

Roach, M., Bae, K., Speight, J., Wolkov, H. B., Rubin, P., Lee, R. J., Lawton C., 

Valicenti,R., Grignon, D. & Pilepich, M.V. (2008). Short-term neoadjuvant 

androgen deprivation therapy and external-beam radiotherapy for locally 

advanced prostate cancer: longterm results of RTOG 8610. J Clin Oncol 26 585-

591. 



 

93 

Robson, C. N., Hickson, I. D. (1991). Nucleic Acids Res. 19, 5519–5523.  

Rock, C. L., Doyle, C., Demark-Wahnefried W. (2012). Nutrition and physical activity 

guidelines for cancer survivors. CA Cancer J Clin 62, 243-274. 

Rodriguez, C., McCullough,  M. L. Mondul,  A. M., Jacobs, E. J., Fakhrabadi-Shokoohi, 

D., Giovannucci, E. L., M. J. Thun & E. E. Calle. (2003).Calcium, dairy products, 

and risk of prostate cancer in a prospective cohort of United States men. Cancer 

Epidemiol Biomarkers Prev 12, 597-603. 

Roos, G., Messens, J. (2011). Free Radic Biol Med.; 51:314–326. 

Ryan, B. M., Robles, A. I., Harris C. C. (2010). Genetic variation in microRNA 

networks: The implications for cancer research. Nat Rev Cancer 10, 389–402. 

Saitoh, M., Nishitoh, H., Fujii, M., Takeda, K., Tobiume, K., Sawada, Y., Kawabata, M., 

Miyazono K. (2005).IGFBP3 -202 A/C genotypes and the risk of prostate cancer 

in Black and White men. Cancer Epidemiol Biomarkers Prev, 14, 403-408. 

Sansovini, M. Severi, S., Ambrosetti A., Monti, M., Nanni, O., Sarnelli, A., Bodei, 

L., Garaboldi L, Bartolomei, M., Paganelli, G. (2013). Treatment with the 

radiolabelled somatostatin analog Lu-DOTATATE for advanced pancreatic 

neuroendocrine tumors Neuroendocrinology, 97, 347–354., 

Sato, H., & Seiki, M. (1993). Oncogene 8, 395–405. 

Sattler, M., Verma, S., Shrikhande, G., Byrne, C. H., Pride, Y. B., Winkler, T., 

Greenfield, E. A., Salgia, R., & Griffin, J. D. (2000). The BCR/ABL tyrosine 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Monti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nanni%20O%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarnelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bodei%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bodei%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garaboldi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bartolomei%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23392072
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paganelli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23392072


 

94 

kinase induces production of reactive oxygen species in hematopoietic cells.J. 

Biol. Chem. 275, 24273–24278. 

Sawamura, D., Ohta, T., Hanada, K., Ishikawa, H., Tamai, K., Mauviel, A., & Uitto, J. 

(1996). Arch. Dermatol. Res. 288, 628–632. 

Schaid, D. J. (2004). The complex genetic epidemiology of prostate cancer. Hum Mol 

Genet 13, R103-121. 

Scher, H. I.,  Fizazi, K., Saad, F., Taplin, M. E., Sternberg, C. N., Miller, K., de Wit, 

R., Mulders, P., Chi, K. N., Shore, N. D., Armstrong, A. J., Flaig, T. W., Fléchon, 

A., Mainwaring, P., Fleming, M., Hainsworth,  J. D., Hirmand, M., Selby, 

B., Seely, L., de Bono J. S. AFFIRM Investigators. 2012).Increased survival with 

enzalutamide in prostate cancer after chemotherapy. N Engl J Med, 367(13), 

1187–97. 

Schroder,  F. H., Hugosson,  J.,  Roobol, M. J.,  Tammela, T. L., Ciatto, S., Nelen, 

V., Kwiatkowski, M., Lujan, M., Lilja, H., Zappa, M., Denis, L. J., Recker, 

F., Berenguer, A., Määttänen, L., Bangma, C. H., Aus, G., Villers, A., Rebillard, 

X., van der Kwast T., Blijenberg, B. G., Moss, S. M., de Koning, H. J., Auvinen, 

A. (2009).Screening and prostate-cancer mortality in a randomized European 

study N Engl J Med, 360, 11320. 

Schildkraut, J. M., W. Demark-Wahnefried, R. M., Wenham, J., Grubber, A. S., Jeffreys, 

S. C., Grambow, J. R., Marks, P. G., Moorman, C., Hoyo, S., Ali & Walther P. J. 

IGF1 (CA)19 repeat. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Fizazi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saad%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taplin%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sternberg%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Wit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Wit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mulders%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chi%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shore%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flaig%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fl%C3%A9chon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fl%C3%A9chon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mainwaring%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fleming%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hainsworth%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirmand%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selby%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selby%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seely%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Bono%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22894553
http://www.ncbi.nlm.nih.gov/pubmed/?term=AFFIRM%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tammela%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciatto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nelen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nelen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kwiatkowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lujan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lilja%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zappa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Denis%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Recker%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Recker%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berenguer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A4%C3%A4tt%C3%A4nen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bangma%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aus%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Villers%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rebillard%20X%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rebillard%20X%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Kwast%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blijenberg%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moss%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Koning%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Auvinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19297566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Auvinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19297566


 

95 

Seshiah, P. N., Weber, D. S., Rocic, P., Valppu, L., Taniyama, Y. & Griendling, K. K. 

(2002). Circ. Res, 91, 406–413. 

Severson, R. K., Nomura, A. M., Grove, J. S., & Stemmermann, G. N. (1989). A 

prospective study of demographics, diet, and prostate cancer among men of 

Japanese ancestry in Hawaii.Cancer Research, 49(7), 1857–1860. 

Sfakianos, J., Coward, L., Kirk, M., & Barnes, S. (1997). Intestinal uptake and biliary 

excretion of the isoflavone genistein in rats. The Journal of Nutrition, 127(7), 

1260–1268. 

Shukla, V., Mishra, S. K., Pant, H. C. (2011). Adv Pharmacol Sci, 572634. 

Sidoti-de Fraisse, C., Rincheval, V., Risler, Y., Mignotte, B., & Vayssiere, J. L. (1998). 

TNF-alpha activates at least two apoptotic signaling cascades. Oncogene 17, 

1639–1651. 

Siegel, R., Jiemin, M., Zhaohui, Z., Ahmedin, J. (2014) .Cancer statistics. CA Cancer J 

Clin, 64(1), 9–29., 

Siegel, R., Naishadham, D., Jemal, A. (2012). Cancer statistics.CA Cancer J Clin 62, 10–

29. 

Siegel, R., Naishadham, D., Jemal, A. (2013).Cancer statistics.CA Cancer J Clin, 63, 11–

30. 

Siegel, R., Ward, E., Brawley, O., Jemal, A. (2011).Cancer statistics, CA Cancer J Clin. 

61,212–236. 



 

96 

Singh-Manoux, A., Dugravot, A., Shipley, M. J. (2007). The association between self-

rated health and mortality in different socioeconomic groups in the GAZEL 

cohort study. Int J Epi-demiol 36, 1222–1228. 

Singh, I., Pahan, K., Khan, M., & Singh, A. K. (1998).Cytokine-mediated induction of 

ceramide production is redox-sensitive. Implications to proinflammatory 

cytokine-mediated apoptosis in demyelinating diseases. J Biol Chem 273, 20354–

20362. 

Smaletz , O., Scher, H. I., Small, E. J., Verbel, D. A., McMillan, A., Regan, K., Kelly, W. 

K., Kattan, M. W.(2002). Nomogram for overall survival of patients with 

progressive metastatic prostate cancer after castration. J Clin Oncol, 20, 3972–

3982. 

Stanford, J. L. & Ostrander, E. A. (2001). Familial prostate cancer. Epidemiol Rev, 23, 

19-23.  

Stangelberger, A., Schally, A.V., Varga, J. L. (2005). Inhibition of human androgen-

independent PC-3 and DU-145 prostate cancers by antagonists of bombesin and 

growth hormone releasing hormone is linked to PKC, MAPK and c-jun 

intracellular signalling Eur J Cancer, 41, 2735–2744. 

Staren, E. D., Gupta, D., Braun, D. P. (2011). The prognostic role of quality of life 

assessment in breast cancer. Breast J 17, 571–578. 

Stattin, P., Rinaldi, V., Biessy, C., Stenman, U. H., Hallmans  



 

97 

V., & Kaaks. R. (2004). High levels of circulating insulin-like growth factor-I 

increase prostate cancer risk: a prospective study in a population-based 

nonscreened cohort. J Clin Oncol 22, 3104-3112.  

Stephenson, A. J., Scardino, P. T., Eastham, J. A., Bianco, F. J., Dotan, Z. A., DiBlasio, 

C. J., Reuther, A., Klein, E. A., Kattan, M. W.(2005). Postoperative nomogram 

predicting the 10-year probability of prostate cancer recurrence after radical 

prostatectomy. J Clin Oncol, 23, 7005–7012. 

Stephenson, A. J., Scardino, P. T., Eastham, J. A., Bianco, F. J. Jr, Dotan, Z. A., Fearn, P. 

A., Kattan, M. W.  (2006).Preoperative nomogram predicting the 10-year 

probability of prostate cancer recurrence after radical prostatectomy. J Natl 

Cancer Inst, 98, 715–717. 

Stopeck, A. T., Lipton, A., Body, J. J, Steger, G. G., Tonkin, K,  De Boer,  R. 

H., Lichinitser, M, Fujiwara, Y., Yardley, D. A., Viniegra, M., Fan, M., Jiang, 

Q., Dansey, R., Jun S., Braun, A. (2010) Denosumab compared with zoledronic 

acid for the treatment of bone metastases in patients with advanced breast cancer: 

a randomized, double-blind study. J Clin Oncol 28, 5132-9. 

Storz, G., Tartaglia, L. A., & Ames, B. N. (1990). Transcriptional regulator of oxidative 

stress-inducible genes: direct activation by oxidation. Science 248,189–194.  

Strickler, H. D., & Goedert, J. J. (2001).Sexual behavior and evidence for an infectious 

cause of prostate cancer. Epidemiol Rev, 23, 144-151. 

Strohmaier, W. L., Keller, T., Bichler, K. H. (1999). Follow-up in prostate cancer 

patients: which parameters are necessary? Eur Urol, 35, 21-5. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Boer%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Boer%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lichinitser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fujiwara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yardley%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Viniegra%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dansey%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jun%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21060033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Braun%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21060033


 

98 

Studer, U. E., Collette, L., Whelan, P., Albrecht, W., Casselman, J., De Reijke, T., 

Knonagel, H., Loidl, W., Isorna S, Sundaram, S. K. (2008). Using PSA to guide 

timing of androgen deprivation in patients with T0-4 N0-2 M0 prostate cancer not 

suitable for local curative treatment (EORTC 30891). Eur Urol, 53, 941-949. 

Sutton, A., Friand, V., Brulé-Donneger, S., Chaigneau, T., Ziol M., Sainte- Catherine O., 

Poiré A., Saffar, L., Kraemer, M., Vassy, J., Nahon P, Salzmann J-L, Gattegno L, 

Charnaux N .(2007). Stromal cell–derived. 

Suh, Y. A., Arnold, R. S., Lassegue, B., Shi, J., Xu, X., Sorescu, D., Chung, A. B., 

Griendling, K. K., & Lambeth, J. D. (1999). Nature (London) 401, 79–82. 

Sundaresan, M., Yu, Z. X., Ferrans, V. J., Irani, K. & Finkel, T.(1995).Science 270, 296–

299. 

Swanson, G. (2006). Metastatic prostate cancer-does treatment of the primary tumor 

matter? J Urol, 176(4 Pt 1), 1292–8. 

Swartz, H. M., & Gutierrez, P. L. (1977). Free radical increases in cancer: Evidence that 

there is not a real increase. Science 198, 936–938. 

Szatrowski, T. P & Nathan, C. F. (1991). Production of large amounts of hydrogen 

peroxide by human tumor cells. Cancer Res, 51, 794–798. 

Takac, I., Schroder, K., Brandes, R. P. (2012). The Nox family of NADPH oxidases: 

friend or foe of the vascular system? Curr hypertens rep 14(1), 70–78. 

Takimoto, C. H., Glover, K., Huang, X., Hayes, S. A., Gallot, L., Quinn, M., Jovanovic, 

B. D., Shapiro, A., Hernandez, L., Goetz, A. (2003). Phase I pharmacokinetic and 



 

99 

pharmacodynamic analysis of unconjugated soy isoflavones administered to 

individuals with cancer. Cancer Epidemiol Biomark Prev, 12(11 pt 1), 1213–21. 

Tan, R. X., Tang, H. Q., Hu, J., Shuai, B. (1998).  Lignans and sesquiterpene lactones 

from Artemisiasieversiana and Inula racemosa. Phytochemistry, 49, 157–161. 

Tannock, I. F., De Wit,  R., Berry, W. R., Horti,  J., Pluzanska, A., Chi, K. N., Oudard, 

S., Théodore, C., James, N. D., Turesson, I., Rosenthal, M. A., Eisenberger, M. A. 

(2004). TAX 327 Investigators. Docetaxel plus prednisone or mitoxantrone plus 

prednisone for advanced prostate cancer. N Engl J Med, 351(15), 1502–12. 

Teicher, B. A., Fricker, S. P. (2010). CXCL12 (SDF-1)/CXCR4 pathway in cancer. Clin 

cancer res off j Am Assoc Cancer Res 16(11), 2927–2931. 

Tell, G., Quadrifoglio, F., Tiribelli, C., Kelley, M. R. (2009).Antioxid Redox Signal, 11, 

601–620. 

Terry, P., Lichtenstein, P., Feychting, M., Ahlbom, V. & Wolk, A. (2001). Fatty fish 

consumption and risk of prostate cancer. Lancet 357, 1764-1766. 

Terry, P. D., Rohan, T. E.,  Wolk, A. (2003).Intakes of fish and marine fatty acids and the 

risks of cancers of the breast and prostate and of other hormone-related cancers: a 

review of the epidemiologic evidence. Am J Clin Nutr 77, 532-543.  

Thannickal, V. J., Fanburg, B. L. (2000).Reactive oxygen species in cell signaling. Am J 

Physiol Lung Cell Mol Physiol 279: L1005–L 1028. 

Tiku, M. L., Liesch, J. B. & Robertson, F. M. (1990). J. Immunol. 145, 690–696. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Tannock%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Wit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berry%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horti%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pluzanska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chi%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oudard%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oudard%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Th%C3%A9odore%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=James%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Turesson%20I%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenthal%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eisenberger%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15470213
http://www.ncbi.nlm.nih.gov/pubmed/?term=TAX%20327%20Investigators%5BCorporate%20Author%5D


 

100 

Tobiume, K., Matsuzawa, A., Takahashi, T., Nishitoh, H., Morita, K., Takeda, K., 

Minowa, O., Miyazono, K., Noda, T., & Ichijo, H. (2001). EMBO Rep, 2, 222–

228.  

Tomlins, S. A., Aubin, S. M., Siddiqui, J. (2011). Urinet MP r SS2:erg fusion transcript 

stratifies prostate cancer risk in men with elevated serum PS a. Sci transl Med 

3:94ra72 20. 

Torp-Pedersen, S., Juul, N., Jakobsen, H. (1988). Transrectal prostatic ultrasonography. 

Equipment, normal findings, benign hyperplasia and cancer. Scand J Urol 

Nephrol Suppl, 107.19-25. 

Toyokuni, S., Okamoto, K., Yodoi, J., Hiai, H. (1995).Persistent oxidative stress in 

cancer. FEBS Lett. 358, 1–3. 

Trachootham, D., Alexandre, J., Huang, P. (2009). Nat Rev Drug Discov, 8, 579–591. 

Tripathi, Y. B., Tripathi, P., Upadhyay, B. N. (1988).Assessment of the adrenergic beta-

blocking activity of Inula racemosa. J. Ethnopharmacol, 23, 3–9. 

Tsao, A. S., Kim, E.S., Hong, W. K. (2004). Chemoprevention of cancer. CA Cancer J. 

Clin., 54,150–180. 

Tsuchiya, N., Wang, L.  Horikawa, Y., Inoue, T. H., Kakinuma, S., Matsuura, K., Sato, 

O., Ogawa, T., Kato T., & Habuchi., C.A .(2005).repeat polymorphism in the 

insulin-like growth factor-I gene is associated with increased risk of prostate 

cancer and benign prostatic hyperplasia. Int J Oncol 26, 225-231.  



 

101 

Tsuda, K. (2004) Three Arabidopsis MBF1 homologs with distinct expression profiles 

play roles as transcriptional co-activators. Plant Cell Physiol, 45(2), 225-31. 

Tyler, D. D. (1975). Polarographic assay and intracellular distribution of superoxide 

dismutase in rat liver. Biochem J 147: 493–504. 

Urao, N., Inomata, H., Razvi, M., Kim, H.W., Wary, K., McKinney, R., Fukai, T., Ushio-

Fukai, M. (2008). Role of Nox2-based NADPH oxidase in bone marrow and 

progenitor cell function involved in neovascularization induced by hindlimb 

ischemia. Circ Res 103(2):212–220. 

Vafa, O., Wade, M., Kern, S., Beeche, M., Pandita, T. K., Hampton, G. M., & Wahl, G. 

M. (2002). c-Myc can induce DNA damage, increase reactive oxygen species, and 

mitigate p53 function: A mechanism for oncogene-inducedgenetic instability. 

Mol. Cell 9, 1031–1044. 

Vanessa, Hörmann., James Kumi-Diaka., Marcia Durity  & Appu Rathinavelu. (2012). 

Anticancer activities of genistein-topotecan combination in prostate cancer cells 

Journal of Cellular and Molecular Medicine, 1582-4934. 

Van der Gulden, J. W., Kolk, J. J., Verbeek, A. L. (1995). Work environment and 

prostate cancer risk. Prostate 27, 250-257. 

Vasilevskaya, I., O’Dwyer, P. J. (2003). Role of Jun and Jun kinase in resistance of 

cancer cells to therapy. Drug Resist. Updates 6, 147–156. 

Veitch, N. C., & Grayer, R. J. (2008). Flavonoids and their glycosides, including 

anthocyanins. Natural Product Reports, 25 (3), 555–611. 



 

102 

Velicer, C. M., Ulrich, C. M. (2008).Vitamin and mineral supplement use among US 

adults after cancer diagnosis: A systematic review. J Clin Oncol, 26, 665-673. 

Veltri, R. W., Chaudhari, M., Miller, M. C., Poole, E. C., O’Dowd, G. J., Partin, A.W. 

(2002). Comparison of logistic regression and neural net modeling for prediction 

of prostate cancer pathologic stage. Clin Chem, 48:1828–1834. 

Veltri, R.W., Miller, M. C., Partin, A.W., Poole, E. C., O’Dowd GJ. (2001). Prediction of 

prostate carcinoma stage by quantitative biopsy pathology. Cancer, 91, 2322–

2328. 

Ventura, A., Luzi, L., Pacini, S., Baldari, C. T., Pelicci, P. G. (2002). J Biol Chem, 277, 

22370–22376. 

Verim, L., Yildirim, A., Basok, E. K. (2013). Impact of PSA and DRE on histologic 

findings at prostate biopsy in Turkish men over 75 years of age. Asian Pac J 

Cancer Prev, 14, 60858. 

Vihinen, P., Ala-aho R., Kahari, V. M. (2005). Matrix metalloproteinases as therapeutic 

targets in cancer. Curr Cancer Drug Targets, 5, 203–20. 

Virtamo, J., Pietinen, P., Huttunen, J. K., Korhonen, P., Malila, N.,  Virtanen, M. J.,  

Albanes, D., Taylor, P. R.,  & Albert,  P. (2003).Incidence of cancer and mortality 

following alpha-tocopherol and beta-carotene supplementation: a post 

intervention follow-up. JAMA 290, 476-485. 

Vlahopoulos, S., Boldogh, I., Casola, A., & Brasier, A. R. (1999). Blood 94, 1878–1889. 



 

103 

Watters, J. L., Gail, M. H.,Weinstein, S. J., Virtamo, J., Albanes, D. (2009). 

Associationsbetween alpha-tocopherol, beta-carotene, and retinol and 

prostatecancer survival. Cancer Res, 69,  3833–41. 

Welch, H. G., & Albertsen, P. C. (2009).Prostate cancer diagnosis and treatment after the 

introduction of prostate-specific antigen screening. J Natl Cancer Inst, 101, 1325-

1329. 

Wenk, J., Brenneisen, P., Wlaschek, M., Poswig, A., Brivida, K., Oberley, T. D. and 

Scherffetter-Kochanek, K. (1999). J. Biol. Chem. 274, 25869–25876. 

Weston, C. R., Davis, R. J. (2007). Curr Opin Cell Biol, 19, 142–149. 

Whittemore, A. S., Kolonel, L. N., Wu, A. H., John, E. M., Gallagher, R. P., Howe, G.R., 

(1995).Prostate cancer in relation to diet, physical activity, and body size in 

blacks, whites, and Asians in the United States and Canada. J Natl Cancer Inst, 

87(9), 652–61. 

Wilcox, C. S., Welch, W. J., Murad, F., Gross, S. S., Taylor, G., Levi, R., Schmidt, H. H. 

(1992). Nitric oxide synthase in macula densa regulates glomerular capillary 

pressure. Proc Natl Acad Sci USA, 89, 11993–11997. 

Wissing, D., Mouritzen, H., & Jaattela, M. (1998).TNF-induced mitochondrial changes 

and activation of apoptotic proteases are inhibited by A20. Free Radic Biol Med, 

25, 57–65. 

Wojtowicz-Praga, S. M., Dickson, R. B., Hawkins, M. J. (1997). Matrix 

metalloproteinase inhibitors. Invest New Drugs, 15, 61–75. 



 

104 

Wolinsky, F. D., Miller, T. R., Malmstrom, T. K. (2008). Self-rated health: changes, 

trajectories, and their antecedents among African Americans. J Aging Health, 20, 

143–158. 

Wolinsky, F. D., Tierney, W. M. (1998). Self-rated health and adverse health outcomes: 

an exploration and refinement of the trajectory hypothesis. J Gerontol B Psychol 

Sci Soc Sci 53,S336–S340. 

Wong, Y. N., Mitra, N., Hudes, G., Localio, R., Schwartz, J. S., Wan, F., Montagnet, C., 

Armstrong, K. (2006).Survival associated with treatment vs. observation of 

localized prostate cancer in elderly men JAMA, 296, 2683. 

Woodson, K., Tangrea, J. A., Pollak, M., Copeland, T. D., Taylor, P. R., Virtamo,  J., & 

Albanes, D., (2003). Serum insulin-like growth factor I: tumor marker or etiologic 

factor? A prospective study of prostate cancer among Finnish men. Cancer Res, 

63, 3991-3994. 

Wu, H. C., Chang, C. H., Chen, F. J., Tsai, J. J., Tsai, C., & Chen V. (2004). p53 gene 

codon 72 polymorphism but not tumor necrosis factor-alpha gene is associated 

with prostate cancer. Urol Int, 73, 41-46. 

Wu, J., Dunham, W. R., & Weiss, B. (1995). Overproduction and physical 

characterization of SoxR, a [2Fe-2S] protein that governs an oxidative response 

regulon in Escherichia coli. J Biol Chem, 270, 10323–10327/ 

Wu, S. J., Ng, L. T., & Lin, C. C. (2005). Effects of antioxidants and caspase-3 inhibitor 

on the phenylethyl isothiocyanate-induced apoptotic signaling pathways in human 

PLC/PRF/5 cells. Eur. J. Pharmacol, 518, 96–106. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20YN%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitra%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hudes%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Localio%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartz%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Montagnet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17164454
http://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17164454


 

105 

Wu, A. H., Ziegler, R. G., Horn-Ross, P. L., Nomura, A. M.,West, D. W., Kolonel, L. N. 

(1996). Tofu and risk of breastcancer in Asian-Americans. Cancer Epidemiology, 

Biomarkers & Prevention, 5(11), 901–906. 

Xanthoudakis, S. (1992). Curran T. EMBO J, 11, 653–665. 

Xiao, W. J., Ye, D. W., Yao, X. D., Zhang, S. L., Dai, B., Wang, C. F., Wang, J., Zhang, 

H. L., Shen, Y.J., & Zhu, Y. (2011).Comparison of accuracy among three 

generations of Partin tables in a Chinese cohort. Can J Urol, 18, 5619–5624. 

Xu, L., Ding, Y., Catalona, W. J., Yang, X. J., Anderson, W. F., Jovanovic, B.,Wellman, 

K., Killmer, J., Huang, X., Scheidt, K. A. (2009).MEK4 function, genistein 

treatment, and invasion of human prostate cancer cells. J Natl Cancer Inst, 101, 

1141–55. 

Xu, J., Zheng,  S. L.,  Turner, A., Isaacs, S. D., Wiley, K. E., Hawkins, G. A.,  Chang, B. 

L., Bleecker,  E. R., Walsh, P. C.,  Meyers  D. A., & Isaacs. W. B. (2002). 

Associations between hOGG1 sequence variants and prostate cancer 

susceptibility.Cancer Res, 62, 2253-2257. 

Yan, T., Oberley, L.W., Zhong, W., & St Clair, D. K. (1996). Cancer Res, 56, 2864–

2871. 

Yan, L., Spitznagel, E. L. (2009). Soy consumption and prostate cancer risk in men: a 

revisit of a meta-analysis. Am J Clin Nutr, 89, 1155–63. 

Yang, Y., Karakhanova, S., Werner, J., Bazhin, A. V. (2013). Reactive oxygen species in 

cancer biology and anticancer therapy. Curr med chem factor-1/chemokine (C-X-



 

106 

C motif) ligand 12 stimulates human hepatoma cell growth, migration, and 

invasion. Mol Cancer Res, 5(1), 21–33. 

Yu, J. B., Makarov, D.V., Sharma, R., Peschel, R. E., Partin, A.W., Gross, 

C.P.(2010).Validation of the Partin nomogram for prostate cancer in a national 

sample. J Urol, 183, 105–111. 

Yu, R., Mandlekar, S., Harvey, K.J., Ucker, D. S., & Kong, A. N. (1998). 

Chemopreventiveisothiocyanates induce apoptosis and caspase-3-like 

activity.Cancer Res, 58, 402–408. 

Zaky Ahel, M., Kovacic, K., Kraljic, I., Tarle. M. (2001).Oral estramustine therapy in 

serum chromogranin A-positive stage D3 prostate cancer patients Anticancer Res, 

21, 1475–1479. 

Zaman, M. S., Shahryari, V., Deng, G., Thamminana, S., Saini, S., (2012). Up-regulation 

of microRNA-21 correlates with lower kidney cancer survival. PLoS One 7: 

e31060.  

Zhang, B., Pan, X., Cobb, G. P., Anderson, T. A. (2007). Micro RNAs as oncogenes 

tumor suppressors. Dev Biol 302: 1–12. 

Zhang, Y., Tang, L., & Gonzalez, V. (2003). Selected isothiocyanates rapidly induce 

growth inhibition of cancer cells. Mol. Cancer Ther. 2, 1045–1052. 

Zhang, Y., Zhao, W., Zhang, H. J., Domann, F. E., & Oberley, L.W. (2002). 

            Cancer Res. 62, 1205–1212. 

Zhao, X. Y. & D. Feldman. (2001).The role of vitamin D in prostate cancer. Steroids       



 

107 

            66, 293-300. 

Zheng, M., Aslund, F., & Storz, G. Activation of the OxyR transcription factor by 

reversible disulfide bond formation. Science 279: 1718–1721, 1998. 

Xiang, Y. Z., Peng, Z., Li, P. X., Qi, H., Bo-Sen CaiJie Qin. (2012). Prostate specific 

antigen velocity (PSAV) & PSAV per initial volume (PSAVD) for early detection 

of prostate cancer in Chinese men. Asian Pac J Cancer Prev, 13, 552933. 

Zhong, W., Oberley, L. W., Oberley, T. D., Yan, T., Domann, F. E., & St Clair, D. K. 

(1996). Cell Growth Differ. 7, 1175–1186. 

Zhou, Y., Hileman, E. O., Plunkett, W., Keating, M. J., & Huang, P. (2003).Free radical 

stress in chronic lymphocytic leukemia cells and its role in cellular sensitivity to 

ROS-generating anticancer agents. Blood, 101, 4098–4104. 

 

 

 


	EQUATIONS
	INTRODUCTION
	Prostate Cancer
	Epidemiology of Prostate Cancer.  The most commonly diagnosed type of cancer among men in 2012 was prostate cancer (PCa) accounting for 29% of all new cancer cases. PCa ranks second to lung cancer in cancer-related deaths and this accounts for 9% of a...

	Risk factors for prostate cancer
	Demographic. Over 80% of prostate tumors in the U.S. are diagnosed in men over age 65 (Parkin, et. al, 1999).
	Physical activity may decrease levels of total and free testosterone, reduce obesity, and enhance immune function (Lee, et. al, 2001) all of which may offer protection against prostate cancer. However, results from numerous epidemiologic studies are...
	Sexually Transmitted Diseases. A large, population-based study showed 2-3-fold prostate cancer risks associated with STDs, particularly syphilis and recurrent gonorrhea infections(Hayes, et al., 2000).Other studies reported associations of human papil...

	Genetic Factors

	TREATMENT OF PROSTATE CANCER
	GENISTEIN ISOFLAVONE : STRUCTURE AND EPIDEMIOLOGY
	Structural Characteristic and Synthesis of Genistein
	Mechanism of Action of Genistein

	VITAMIN C
	DIAGNOSABLE TOOLS FOR PROSTATE CANCER
	Staging Approach

	TREATMENT OPTIONS OF PROSTATE CANCER
	APOPTOSIS
	HYPOTHESIS
	OBJECTIVE
	METHOD
	Trypan Blue Exclusion Assay
	Nitroblue Tetrazolium (Reactive Oxygen Species) Assay
	Cell Death Detection Assay

	RESULT
	DISCUSSION
	CONCLUSION

