We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

6,900 186,000 200M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



3

Staying a Step Ahead of Cancer

Somaira Nowsheen, Alexandros G. Georgakilas and Eddy S. Yang

University of Alabama at Birmingham
USA

1. Introduction

Despite decades of research, cancer continues to affect millions of people each year.
However, the more we discover about cancer, the more we realize that no single therapeutic
strategy can effectively treat it. As we learn about the aberrant signals and pathways which
lead to cancer, prevention may be a more feasible strategy. Vaccines, chemo preventive
compounds, and healthier lifestyle choices are our arms in the battle against this deadly
disease. In this chapter we discuss the importance of cancer prevention, how
chemoprevention can be our first line of defense, and consider the role of small molecules
and vaccines in cancer prevention and therapy. Deciphering the role of early disease
detection and understanding how biomarkers and epigenetics can be a tool against cancer is
vital. Finally, tackling the causes of cancer is critical for eradicating this malignancy.

The process of carcinogenesis is extremely slow, offering ample opportunity for intervention
and prevention. A mutation in the genome may lead to transformation to a precancerous
lesion and eventually to cancer with unchecked cell growth. An untold number of genetic
changes can trigger cells to become cancerous. Predicting the changes and the susceptible
population is even more daunting.

Mutations, whether acquired or inherited and caused by endogenous and exogenous agents,
result in oncogenic transformation. In the human genome, there are many different types of
genes that control cell growth in a very systematic, precise way. Error in these genes leads to
further alterations or mutations. An accumulation of many mutations in different genes
occurring in a specific group of cells over time is required to cause malignancy. In general,
mutations in two classes of genes, proto-oncogenes and tumor suppressor genes, lead to cancer.

1.1 Proto-oncogenes

Proto-oncogenes are typically responsible for promoting cell growth but alterations lead to
transformation into oncogenes and promotion of tumor growth. Mutations in these genes
are typically dominant in nature. Often, proto-oncogenes encode proteins that function to
stimulate cell division, inhibit cell differentiation, and halt cell death. Oncogenes, however,
typically exhibit increased production of these proteins, thus leading to increased cell
division, decreased cell differentiation, and inhibition of cell death. These phenotypes typify
cancer cells. Underlying genetic mechanisms associated with oncogene activation include
point mutations, deletions, or insertions that lead to a hyperactive gene product. Other
examples include alterations in the promoter region of a proto-oncogene that lead to
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increased transcription. Gene amplification events leading to extra chromosomal copies of a
proto-oncogene may also lead to oncogenesis. Chromosomal translocation events that
relocate a proto-oncogene to a new chromosomal site that leads to higher expression or lead
to a fusion between a proto-oncogene and a second gene, which produces a fusion protein
with oncogenic activity may lead to cancer as well.

1.2 Tumor suppressors

Tumor suppressor genes are also present in our cells to control cell growth and apoptosis.
Exquisite control over these processes suppresses tumor development. Mutations in tumor
suppressors, as mentioned above, can lead to carcinogenesis. Tumor suppressors are in
place to oppose threats to the genome. p53, the guardian of the genome, is one of the most
commonly mutated tumor suppressor genes in human cancer. p53, a transcription factor,
plays a critical role in numerous signaling pathways, from development to maintaining
genomic stability and cell death (Brosh and Rotter 2009). Mutant p53 has been shown to
exhibit gain-of-function properties that drive tumor progression and metastasis (Brosh and
Rotter 2009). p53 is a stress response protein that functions primarily as a tetrameric
transcription factor which regulates a large number of genes in response to a variety of
cellular insults, including oncogene activation and DNA damage. These signals activate p53
primarily through post-translational modifications that result in augmented p53 protein
level and transactivation activity. Activated p53 suppresses cellular transformation mainly
by inducing growth arrest, apoptosis, DNA repair and differentiation in damaged cells
(Oren 2003). Not surprisingly, p53 function is almost always compromised in tumor cells.
Mutations in p53, usually due to somatic mutations, are observed in approximately half of
all human cancers and constitute a cornerstone in tumorigenesis (Hollstein et al. 1991,
Vogelstein, Lane and Levine 2000).

1.3 Models of carcinogenesis

There are several models of carcinogenesis. One of the models proposed by Dr. Bert
Vogelstein proposes the loss of function of tumor suppressors such as p53 which paves the
way for genomic instability, changes in metabolism, insensitivity to apoptotic signals,
invasiveness and motility. However, the nature of the causal link between early tumorigenic
events and the induction of the p53-mediated checkpoints that constitute a barrier to tumor
progression remains uncertain. Loss of p53 function occurs during the development of most,
if not all, tumor types. The cascade of events starts with a mutation that inactivates tumor
suppressor gene leading to hyper-proliferation of epithelial cells. The mutation may also
inactivate DNA repair genes while mutation of proto-oncogene creates an oncogene. The
same mutation may lead to a cascade of inactivation of several more tumor suppressor
genes before resulting in cancer. For example in colon carcinogenesis, loss or mutation of
APC gene leads to overexpression on cyclooxygenase (COX) genes, transforming the normal
tissue to hyperproliferative epithelium, and resulting in early adenoma. Subsequent DNA
hypomethylation leads to mutations such as in k-ras gene, and results in intermediate
adenoma. Another mutation following this, such as loss or mutation of DCC or SMAD 4,
results in late adenoma. Subsequent mutation in p53 leads to carcinogenesis. Further
mutations result in metastasis and greater genomic instability. It is thus quite apparent that
the perturbations necessary to form cancer are numerous and complex. Figure 1 gives an
overview of this model of carcinogenesis.
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Fig. 1. The cascade of events that leads to colon carcinogenesis.

An alternate theory is Dr. Alfred Knudson’s two-hit theory of cancer causation. This model
accounts for both hereditary and non-hereditary cancer. Normal cells have two undamaged
chromosomes, one from each parent, containing thousands of genes. People with a
hereditary susceptibility to cancer inherit a damaged gene on one of the chromosomes.
Thus, their first hit or mutation occurs at conception. Others receive the first hit in their
lifetime. A subsequent damage to the same gene on the second chromosome may lead to
cancer. Therefore, people with a hereditary susceptibility to cancer just need one hit during
their lifetime to produce cancer. An overview of this model is given in Figure 2. This model
is applicable for cancer such as retinoblastoma where inheritance of the first hit leads to a far

greater chance of developing a second cancer causing mutation.

Normal cell One- Hit cell Two- Hit cell

Mutation 1

Non-Hereditary —_— Qon 2
4 on 1

Hereditary

Fig. 2. The two-hit model of carcinogenesis.
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2. Genomic instability and cancer

It should be noted that a state of genomic instability prevails in cancer. In certain cases, such as
overexpression of licensing factors (hCdtl and hCdcé), prolonged overexpression of these
factors lead to a more aggressive phenotype, bypassing the antitumor barriers of accelerated
senescence and apoptosis. The link between activation of DNA-damage response and
tumorigenesis implies that continuous DNA damage checkpoint activation could lead to
selective suppression of the DNA-damage response-induced antitumor barriers by
inactivating mutations resulting in genomic instability and tumor progression (Bartkova et al.
2005, Bartkova et al. 2006, Gorgoulis et al. 2005, Di Micco et al. 2006, Halazonetis, Gorgoulis and
Bartek 2008). Cells possessing re-replicated DNA above a critical threshold are typically
neutralized by either senescence or apoptosis. However, cells with re-replicated elements below a
critical threshold are prone to recombination processes leading to genomic instability. These
events favor the selection of resilient cells and lead to therapeutic resistance (Liontos et al. 2007).

Proteins involved in DNA repair pathways have garnered attention because mutations
causing dysfunction can lead to increased genetic instability and ultimately to increased
cancer risk. Indeed, several studies have demonstrated alterations of these genes are
associated with susceptibility to cancer (Berwick and Vineis 2000). Identification of factors
associated with prognosis is an ever important process for both an escalation and de-
escalation of therapies for appropriately selected patients. Additionally if alterations of these
genes impact development of cancer, they are possible targets for therapy.

2.1 DNA damage and repair

The human body is under continuous attack from both external and internal insults which
ultimately generates thousands of DNA lesions per day. But it has evolved its own
defense mechanism to combat these lesions. The cellular response to DNA damage is
critical for maintaining genomic integrity and for preventing carcinogenesis. Since DNA
lesions can block genomic replication and transcription and lead to mutations it is
imperative that DNA is repaired without any errors. Failure to repair any damage to the
nucleic acid results in cell death in the form of apoptosis or necrosis. To combat threats
posed by DNA damage, cells have evolved mechanisms, collectively termed the DNA-
damage response, to detect DNA lesions, signal their presence, and promote DNA repair.
Cells defective in these mechanisms generally display heightened sensitivity towards
DNA-damaging agents. While this may be exploited for cancer therapy [e.g. poly ADP-
ribose polymerase (PARP) inhibitors in breast cancer susceptibility protein (BRCA)
deficient ovarian and breast tumors] it should also be noted that many such defects can
lead to human disease, such as cancer.

2.2 DNA repair pathways

In an effort to repair the damaged DNA and avoid passing the damaged DNA onto the
progeny cells, the cell has evolved several repair pathways. These repair pathways include
base excision repair (BER), nucleotide excision repair (NER), double strand break (DSB)
repair via homologous recombination (HR) or non-homologous end joining (NHE]), and
mismatch repair (MMR) (Polo and Jackson 2011, Stratton 2011, Stricker, Catenacci and
Seiwert 2011). Though it is not clear what determines the choice of repair pathway, it is an
area of active research.
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Whereas some lesions are subject to direct protein-mediated reversal, most are repaired by a
cascade of catalytic events mediated by multiple proteins. In MMR-mediated repair,
detection of mismatches and insertion/deletion loops triggers a single-strand incision that is
then worked upon by nuclease, polymerase and ligase enzymes. In BER-mediated repair, a
damaged base is often recognized by a DNA glycosylase enzyme that mediates base
removal before nuclease, polymerase and ligase proteins complete the repair in processes
overlapping with those used in single strand break repair. In contrast, NER-mediated repair
recognizes helix-distorting base lesions. It includes two sub-pathways that differ in the
mechanism of lesion recognition: transcription-coupled NER, which specifically targets
lesions that block transcription, and global-genome NER. A key aspect of NER is that the
damage is excised as a 22-30-base oligonucleotide, producing single-stranded DNA that is
acted upon by DNA polymerases and associated factors before ligation proceeds.

In NHE], DSBs are recognized by the Ku protein that then binds and activates the protein
kinase DNA-PKcs, leading to recruitment and activation of end-processing enzymes,
polymerases and DNA ligase IV. NHE] repair, predominantly utilized in the repair of
radiation induced DNA damage, is a highly efficient but error-prone process that often
results in mutations in the repaired DNA. The NHE] repair process is dependent on the
DNA-dependent protein kinase (DNA-PK) catalytic subunit (DNA-PKcs), the Ku70/Ku80
heterodimer, and the XRCC4-ligase IV complex and ultimately rejoins the ends of DSBs
with little or no homology. In response to radiation, DNA-PKcs is autophosphorylated at
threonine 2609. This is required for the functional activation of the NHE] repair pathway.
Consistent with the role of NHE] repair in the repair of radiation-induced DSBs, cells
deficient in any NHE] repair protein have been shown to be hypersensitive to radiation-
mediated cytotoxicity (Iliakis et al. 2004, Yang et al. 2009, van Gent, Hoeijmakers and Kanaar
2001). A less-well-characterized Ku-independent NHE] pathway, called micro-homology-
mediated end-joining (MME]) or alternative end-joining, results in sequence deletions.
Although both NHE]J and MME] are error-prone, they can operate in any phase of the cell
cycle.

In contrast, HR is generally restricted to S and G2 because it uses sister-chromatid sequences
as the template to mediate faithful repair. Although there are several HR sub-pathways, HR
is always initiated by single strand DNA generation, which is promoted by various proteins
including the MRE11-RAD50-NBS1 (MRN) complex. In events catalyzed by RAD51 and the
breast-cancer susceptibility proteins BRCA1 and BRCA2, the single strand DNA then
invades the undamaged template and, following the actions of polymerases, nucleases,
helicases and other components, DNA ligation and substrate resolution occur. HR is also
used to restart stalled replication forks and to repair inter-strand DNA crosslinks, the repair
of which also involves the Fanconi anaemia protein complex. This high-fidelity, error-free
process is also critical in the repair of lesions resulting from replicative stress (Yang et al.
2009, Jiang et al. 2011, Wang et al. 2010).

2.2.1 Cell cycle checkpoints

Checkpoints are also put in place throughout the cell cycle that halt further progression of
DNA replication and cell division upon detection of damaged DNA. This can arrest the cell
either transiently or permanently (senescence), as well as activate specific DNA repair
pathways in response to certain types of DNA damage. Some of the proteins in these
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pathways are mutated or non-functional in human tumors causing cancer cells to be more
reliant on an intact DNA repair pathway for survival. Key DNA damage signaling
components in mammalian cells are the protein kinases ATM and ATR. ATM is recruited to
and activated by DSBs. In contrast, ATR is recruited to and activated by replication protein
A-coated double stranded DNA. Two of the best studied ATM/ATR targets are the protein
kinases CHK1 and CHK2. Together with ATM and ATR, these proteins reduce cyclin-
dependent kinase (CDK) activity by various mechanisms, often mediated by p53. Inhibition
of CDKs slows down or arrests cell-cycle progression at the G1-S, intra-S and G2-M cell-
cycle checkpoints. This allows more time for DNA repair before replication or mitosis. In
parallel, ATM/ATR signaling enhances repair by a variety of methods: inducing DNA-
repair proteins transcriptionally or post-transcriptionally, by recruiting repair factors to the
damage-site, and by activating DNA-repair proteins by modulating their phosphorylation,
acetylation, ubiquitylation or SUMOylation. The aforementioned proteins can be exploited
for cancer therapy as well.

2.3 Epigenetic modifications in cancer

Both genotoxic and non-genotoxic mechanisms have been implicated in malignant
transformation. Genotoxic mechanisms involve changes in genomic DNA sequences leading
to mutations. On the other hand, non-genotoxic mechanisms modulate gene expression
directly (Franco et al. 2008). Epigenetic pathway which involves changes in DNA
methylation patterns and histone modifications is considered to be a non-genotoxic
mechanism capable of modulating gene expression and thus promoting malignant
transformation. Thus, it is vital to determine such epigenetic modifications in a way that we
can expand on cancer biological marker development with clinical relevance (Franco et al.
2008). Epigenetic molecular marker development has been a hot topic in cancer research
because of the ability to contribute to cancer diagnosis and/or prognosis due to their high
sensitivity and specificity. A number of epigenetic modifications have been detected in
critical genes involved in various cancers that can potentially serve as specific clinical
biomarkers.

2.4 DNA hypomethylation and cancer

Promoter DNA hypomethylation modification has been observed for a number of genes
including H-ras in prostate and thyroid cancers and cancer-testis antigen gene (CAGE) in
prostate, breast, lung and laryngeal cancers. The X-inactive specific transcript (XIST)
modification is observed in prostate cancer while erythropoietin (EPO) is found in prostate
and breast cancers. Maspin changes are detected in ovarian, pancreatic and lung cancers.
Changes in y-Synuclein are prevalent in ovarian and breast cancers while c-myc
modifications are found in breast and lung cancers. Urokinase-type plasminogen activator
modification is observed in breast cancer, SI00P in pancreatic cancer and Melanoma-
associated antigen A (MAGE-A) in lung cancer (Ziech et al. 2010).

2.4.1 DNA hypermethylation and cancer

Promoter DNA hypermethylation modification has been associated with altered expression
of critical genes associated with various cancers including BRCA1/BRCA2 in prostate,
breast, pancreatic and ovarian cancers, Von Hippel-Lindau tumor suppressor (VHL) and
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p53 in breast cancer. A number of changes are observed in lung cancer including P16INK4a,
H-cadherin, Death-associated protein kinase 1 (DAPK1), MDM2, and p53. Modification in
p14AREF is observed in lung, esophageal and colorectal cancers while changes in hHML1 are
seen in colorectal cancer. RASSF1A modification are present in lung and nasopharyngeal
cancers (Ziech et al. 2010).

2.4.2 Modifications in chromatin structure in cancer

Besides changes in DNA methylation patterns, the chromatin has also been shown to
regulate transcriptional activity. To this end, any modifications in core histone proteins
(e.g. H2A, H2B, H3 and H4) can have an impact in the activation and/or repression of
transcription. Such modifications can include, among others, methylation, acetylation,
deacetylation, phosphorylation, and ubiquitination. Histone acetylation and/or
deacetylation are observed in breast, prostate, colon, testicular, renal and pancreatic
cancers. Histone demethylation is observed in breast, prostate, colon, testicular and
esophageal cancers while histone H3 lysine 27 tri-methylation is observed in breast,
ovarian, colon and pancreatic cancers. Histone H3 lysine 9 and/or Histone H4 lysine 20
tri-methylations are present in breast, lung and hepatocellular cancers. Histone H3 lysine
4 methylation is often observed in breast, ovarian, colorectal and hepatocellular cancers
(Ziech et al. 2010).

2.5 BRCA1 and cancer

Perhaps, the most noted molecular marker for cancer is mutations in the BRCA family of
genes. The BRCA family of proteins is essential for HR-mediated repair of DNA double
strand breaks (Jackson and Bartek 2009, Bartek, Lukas and Lukas 2004, Wang et al. 2010,
Jiang et al. 2011). As little as one unrepaired DNA double strand break is fatal to the cell
(Yang et al. 2009, Aziz, Nowsheen and Georgakilas 2010). Thus, it is not surprising that
certain mutations in the BRCA gene lead to an increased risk for breast cancer as part of a
hereditary breast-ovarian cancer syndrome. Women with mutated BRCA1 or BRCA2 gene
have up to a 60% risk of developing breast cancer (King et al. 2003, Graeser et al. 2009).
Similarly, 55% increased risk of developing ovarian cancer is observed with BRCA1
mutations and about 25% for women with BRCA2 mutations (King et al. 2003). Research
suggests hypermethylation of the BRCA1 promoter may be an inactivating mechanism for
BRCA1 expression not only in breast and ovarian cancer but also lung and oral cancer
(Esteller et al. 2000, Marsit et al. 2003). Due to the lack of reliable biomarkers, many women
with breast cancer end up being over-treated or under-treated for the disease. Epigenetic
modifications have been detected in critical genes involved in breast cancer that could
potentially serve as specific clinical molecular markers. These include promoter DNA
hypomethylation in c-myc, CAGE, Urokinase-type plasminogen activator, EPO and vy-
Synuclein genes and promoter DNA hypermethylation in BRCA1, BRCA2, Von Hippel-
Lindau tumor suppressor (VHL) and p53 genes (Ziech et al. 2010).

In addition to breast cancer, mutations in the BRCA1 gene also increase the risk of
developing ovarian, fallopian tube, and prostate cancers (Brose et al. 2002, Thompson,
Easton and the Breast Cancer Linkage 2002). Mutations in BRCA also increase the risk for
a subset of leukemia and lymphoma (Friedenson 2007). Women having inherited a
defective BRCA1 or BRCA2 gene have risks for breast and ovarian cancer that are so high
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and seem so selective that many mutation carriers choose to have prophylactic surgery.
Promoter DNA hypomethylation in Maspin and y-Synuclein genes and promoter DNA
hypermethylation in BRCA1 and BRCA2 genes have been reported in ovarian cancer
(Ziech et al. 2010). A number of epigenetic modifications have been detected in critical
genes involved in pancreatic cancer that could potentially serve as specific clinical
biomarkers including promoter DNA hypermethylation in BRCA1 and BRCA2 genes
(Ziech et al. 2010). Thus, the tumor suppressor genes BRCA1 and BRCA2 are critical for
the maintenance of our genome.

2.6 Mutations in DNA repair genes and cancer

Patients with underlying cellular defects in the response to DNA DSBs often exhibit
genomic instability, increased cancer predisposition and radiation sensitivity. There are a
number of other genetic disorders that predisposes an individual to cancer via defects in
DNA repair pathways. For example, mutations in Ataxia telangiectasia mutated (ATM), a
critical DNA repair protein, leads to Ataxia Telangiectasia (AT). ATM is a
serine/threonine protein kinase that is recruited and activated by DNA DSB. It
phosphorylates several key proteins that initiate activation of the DNA damage
checkpoint, leading to cell cycle arrest, DNA repair or apoptosis. Several of these targets,
including p53, CHK2 and H2AX are tumor suppressors (Shiloh 2003). Thus AT sufferers
are predisposed to lymphoma, breast, brain, stomach, bladder, pancreas, lung, ovaries, T
cell prolymphocytic leukemia, B cell chronic lymphocytic leukemia and sporadic colon
cancers (Aziz et al. 2010). They are also extremely sensitive to radiation, a source of DNA
damage (Alderton 2007).

Nijmegen breakage syndrome (NBS) is a rare autosomal recessive congenital disorder
causing chromosomal instability and DNA repair deficiency. NBS1 codes for a protein that
stops cell cycle progression following DNA damage and interacts with FANCD?2 that can
activate the BRCA1/BRCA2 pathway of DNA repair (Stavridi and Halazonetis 2005). Thus,
mutations in the NBS1 gene lead to higher levels of cancer, primarily lymphoma (Aziz et al.
2010). Similarly, Lynch syndrome is marked by defects in MMR genes such as MSHI,
MSH2, MSH6, and PMS2 (Vasen and de Vos tot Nederveen Cappel 2011). This leads to
increased incidence of colorectal cancer, cancers of the stomach, small intestine, liver,
gallbladder ducts, upper urinary tract, brain, skin, prostate, endometrium and ovary (Aziz
et al. 2010). Li-Fraumeni patients demonstrate mutations in Chk2 and p53 and defects in
MMR. They have a higher incidence of osteosarcoma (Aziz et al. 2010). Werner syndrome,
on the other hand, is marked by mutations in WRN and Rad51 genes leading to deficiency
in HR- and NHE] mediated DSB repair. This syndrome leads to a number of cancers
including osteosarcoma, colon, rectal, lung, stomach, prostate, breast, thyroid and soft tissue
sarcomas (Aziz et al. 2010). Xeroderma Pigmentosum is marked by mutations in XPD gene,
defects in NER-mediated repair and higher incidence of skin cancer (Aziz et al. 2010). Bloom
is caused by mutations in Blm gene and leads to leukemia, lymphoma, melanoma, and
bladder cancer due to defects in HR-mediated repair (Aziz et al. 2010). Mutations in
RECQL4, a key BER and HR-repair protein, leads to Rothmund Thompson, Baller Gerold
and Rapadilino syndromes which are marked by predisposition to osteosarcoma (Aziz et al.
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2010). Mutations in the FANC gene, a marker of Fanconi anemia, leads to deficient DNA
crosslink repair and subsequent increased risk of acute myeloid leukemia, head and neck
cancer, gynecological malignancies, and gastrointestinal squamous cell carcinoma (Aziz et
al. 2010). DNA Lig4 deficiency, a mutation in a key NHE] repair protein, leads to pancreatic
and lung cancers (Aziz et al. 2010). Other defects in NHE] mediated repair pathways, e.g.
Ragl and Rag2 or Artemis, lead to an increased incidence of lymphoma. XCIND and RS-
SCID syndromes are characterized by the aforementioned defects (Aziz et al. 2010).
Mutations in XLF, a marker of Cernunnos deficiency and a key NHE]J-mediated repair
protein, lead lymphoma while defects in ATR, a key DSB repair protein, lead to ATR-Seckel
syndrome which predisposes the individual to leukemia (Aziz et al. 2010).

Another protein, OGG1, an enzyme involved in DNA repair, has been shown to have
predictive value for lung cancer (Hatt et al. 2008). OGG1 levels can be easily assayed in
blood samples and low levels correlate with higher chance of developing lung cancer. In a
recent study, 40% of people with lung cancer had low levels of the enzyme compared to 4%
of healthy individuals (Paz-Elizur et al. 2003).

2.7 Other modifications in cancer

Progression of any cancer is accompanied by genetic alteration(s) which leads to altered
protein structure and function. In the last several years, the association between human
papilloma virus (HPV) and head and neck cancer has been solidified (Wansom et al. 2010,
Albers et al. 2005, Sirianni et al. 2004, Sirianni, Wang and Ferris 2005, Kumar et al. 2007,
Kumar et al. 2008, Sisk et al. 2002). Interestingly, HPV associated head and neck cancers
exhibit better prognosis and appear to respond better to chemo-radiation. Saliva or serum of
head and neck cancer patients can be analyzed for p53, EGFR, and HPV status and
microsatellite alterations. In addition, a number of epigenetic modifications have been
detected in critical genes involved in this particular cancer type that could potentially serve
as specific clinical biological markers. These include promoter DNA hypomethylation in H-
ras and CAGE genes in thyroid and laryngeal cancers respectively and promoter DNA
hypermethylation in p14ARF and RASSF1A genes in esophageal and nasopharyngeal
cancers respectively (Ziech et al. 2010).

3. The role of lifestyle choices in cancer

Billions of dollars are spent each year to research new therapeutic strategies against cancer.
Still, millions of people die from the disease each year. Thus, successful prevention appears
to be the better option and requires attacking the root causes of the disease. The best way to
control cancer is to prevent it from happening in the first place. Geographic and economic
differences in cancer incidence and mortality are striking. The types of cancer vary greatly
between the developed and developing countries. Lung, prostate, breast and colorectal
cancer are common in the developed countries like the US while ovarian, cervical,
hepatocellular, and head and neck cancer are wide-spread in the poorer nations (Ott et al.
2011). Table 1 lists the common cancers and their associated risk factors which can be
avoided to prevent these malignancies.
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Risk factor Cancer
Tobacco . Bladder
o Head and neck
. Lung
Human papillomavirus o Cervical
o Head and neck
Hepatitis o Hepatocellular
Weight/ Diet . Breast
o Cervix
o Colon

J Esophagus
. Gall-bladder

° Kidney

° Liver

o Ovary

. Pancreas

° Prostate

. Stomach

° Uterus
Alcohol ° Breast

. Colorectal

o Esophageal

° Liver

o Lung

. Melanoma

° Oral

o Pharyngeal

. Stomach

Table 1. Preventable cancers and their risk factors.

3.1 HPV

Of note, persistent HPV infections are now recognized as one of the causes of cancer. HPV is
the cause of essentially all cervical cancers, as well as most cases of anal cancer. Genital HPV
infection also causes some cancers of the vulva, vagina, and penis. In addition, oral HPV
infection causes some cancers of the oropharynx and head and neck (Lowy and Munger
2010). HPV-induced cancers often have viral sequences integrated into the cellular DNA.
Some of the HPV genes, such as E6 and E7, act as oncogenes that promote tumor growth
and malignant transformation. E6/E7 proteins inactivate two tumor suppressor proteins,
p53 (inactivated by E6) and retinoblastoma (RB) (inactivated by E7) (Dyson et al. 1989, Sherr
and McCormick 2002, Storey et al. 1998, Werness, Levine and Howley 1990). As mentioned
before, p53 is a tumor suppressor gene that arrests the cell cycle, prevents cell growth and
stimulates apoptosis in the presence of DNA damage (Vogelstein et al. 2000). p53 also
upregulates p21 which blocks the formation of the Cyclin D/Cdk4 complex, thereby
preventing the phosphorylation of RB and, in turn, halting cell cycle progression by
preventing the activation of E2F (Sherr and McCormick 2002). E6 has a close relationship
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with E6-associated protein (E6-AP) which is involved in the ubiquitin ligase pathway. E6-
AP binds ubiquitin to p53, thereby flagging it for proteosomal degradation (Werness et al.
1990). In contrast, E7 competes for RB binding, freeing the transcription factor E2F to
transactivate its targets, thus pushing the cell cycle forward (Dyson et al. 1989). Most HPV
infections are cleared rapidly by the immune system and do not progress to cancer. Since
the process of transforming normal cells into cancerous ones is slow, cancer occurs in people
with persistent HPV infection.

3.2 Alcohol

Alcohol, a carcinogen, also causes a plethora of cancers (Wang et al. 2011, Chang, Straif and
Guha 2011, Land et al. 2011, Pelucchi et al. 2008, Thomas 1995). Increased alcohol
consumption has been linked to breast, liver, stomach, colorectal, melanoma, lung, and
other cancers. Alcohol is thought to stimulate tumor growth by fuelling the production of
growth factors that stimulate angiogenesis (Pelucchi et al. 2011). In addition, alcohol
suppresses immune activity. Thus, alcohol should only be consumed in moderation.

3.3 Smoking

Cigarette smoking leads to lung cancer since smoking exposes the individual to multiple
DNA-damaging carcinogens and mutagens that result in mutations in critical genes that
control cellular growth (Gonzalez et al. 2011, Hymowitz 2011, Lam and Minna 2011, Pesch et
al. 2011, Proctor et al. 2011, Shields 2011). Moreover, smokers are exposed to multiple tumor
promoting substances and inflammatory agents that exacerbate the process. Effective
tobacco control led by clean air legislation, taxation, and anti-tobacco advertising is
gradually contributing to decreased lung cancer incidence ((CDC) 2011, Bajoga et al. 2011,
Ballbe et al. 2011, Kasza et al. 2011, King et al. 2011a, King et al. 2011b, Mage et al. 2011,
Walsh et al. 2011). Thorough understanding of the biochemical, genetic and behavioral
mechanisms of smoking can help us identify people who have a particularly high
susceptibility to tobacco promoted cancers. These individuals can then be targeted for novel
prevention measures, such as a nicotine vaccination and chemoprevention. Other simple
individual steps that can help against developing cancer include vaccination (discussed in
detail in a subsequent section) and screening for cervical cancer and hepatitis B, avoidance
of excessive sun exposure for skin cancer, and limiting alcohol consumption for head and
neck cancer and liver cancer (Pelucchi et al. 2008, Thomas 1995, Herrero et al. 2011, Chang et
al. 2011, Pelucchi et al. 2011, No et al. 2011). Education and public outreach are immensely
critical in this field. To this end, as research resources are allocated on cancer prevention,
simultaneously there is a need to support scientific research to better understand the specific
causes and mechanisms of cancers. Effort to identify susceptible individuals and target them
for preventive interventions is necessary.

3.4 Diet

A number of studies have examined the impact of diet on cancer risk. Both the quantity and
quality of food plays a role in cancer, with the former thought to be more critical. Some foods
do contain anticancer compounds. Phytonutrients, often found in pungent and bitter
vegetables, include resveratrol in grapes and curcumin in turmeric (Azari et al. 2009, Feeney
2004, Greenlee, Hershman and Jacobson 2009, Holst and Williamson 2008, Kale, Gawande and
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Kotwal 2008, Kaur, Agarwal and Agarwal 2009, Lanzotti 2006, Mates et al. 2011, Mattoo et al.
2010, McGrath and Spigelman 2008, Neto 2007, Surh 2008, Wahlqvist and Lee 2007, Wenefrida
et al. 2009). Other molecules, including sulforaphane and genistein, an isoflavone found in
soybeans, are currently being tested as pharmaceutical agents in cancer prevention (Ali et al.
2005, Caetano et al. 2006, Takahashi et al. 2006, Shenouda et al. 2004). A healthy balanced diet
with these nutrients can help prevent cancer. The barriers to the effectiveness of these
phytonutrients lie in the genome and microbiomes. For instance, consumption of a known
amount of the phytonutrient sulforaphane does not guarantee absorption of a predicted
amount of anti-cancer molecule since differences in the glutathione S transferase M1 gene
influences the metabolic rate of sulforaphane, a phytonutrient present in broccoli. The faster it
is metabolized, the faster it is expelled from the body (Chung et al. 2000, Gasper et al. 2005,
Gross-Steinmeyer et al. 2010, Joseph et al. 2004, Lampe 2007, Lampe 2009, McWalter et al. 2004,
Riedl, Saxon and Diaz-Sanchez 2009, Ritz, Wan and Diaz-Sanchez 2007, Traka et al. 2008, Wan
and Diaz-Sanchez 2007). Similarly, a number of the nutrients, e.g. isoflavones from soy, cannot
be absorbed without the aid of microbes in the intestine (Di Cagno et al. 2010, Ding and Shah
2010, Rekha and Vijayalakshmi 2010, Szliszka et al. 2011, Szliszka and Krol 2011). Nonetheless,
a healthy diet can reduce the chances of developing cancer.

Diet plays a vital role in the promotion of prostate cancer (Nelson, De Marzo and Isaacs
2003). Increased total fat intake, animal fat intake, and consumption of red meat have been
associated with an increased risk of developing prostate cancer. In addition, the level of
consumption of red meat correlates with the risk of prostate cancer (Giovannucci et al. 1993).
Cooking meat at high temperatures or broiling on charcoal grills causes heterocyclic
aromatic amine and polycyclic aromatic hydrocarbon carcinogens to form (Gross et al.
1993). Substantiating the claim, one such heterocyclic amine carcinogen, 2-amino-1-methyl-
6-phenylimidazo[4,5-b]pyridine, causes prostate cancer when fed to rats (Shirai et al. 1997).
On the other hand, antioxidant carotenoid lycopene found in tomatoes, isothiocyanate
sulforaphane found in cruciferous vegetables, as well as other micronutrients may protect
against prostate cancer by reducing oxidative genomic damage (Chan and Giovannucci
2001, Cohen, Kristal and Stanford 2000). Other antioxidants, such as vitamin E,
isothiocyanate sulforaphane and selenium, may also reduce the risk of prostate cancer
(Nelson et al. 2003, Hoque et al. 2001, Cohen et al. 2000, Heinonen et al. 1998). Factors
involved in inflammation and angiogenesis, such as NF«B and vascular endothelial growth
factor (VEGF) pathways, have been reported to be critical regulators in prostate
carcinogenesis (Heymach et al. 2011).

The association between diet and breast cancer risk has been investigated extensively and
has led to some recommendations for cancer prevention. Maintaining a healthy weight
reduces the risk for breast cancer. Excess weight and weight gain in adult life are related to
higher risk of postmenopausal breast cancer, and weight loss after menopause is associated
with substantially reduced risk. Moderate levels of alcohol consumption increase the risk for
breast cancer. Interestingly, this effect can be mitigated by adequate folate intake (Kim et al.
2011, Linos, Holmes and Willett 2007, Linos and Willett 2009, Linos and Willett 2007).
Emerging research suggests that dietary intake of fiber and nuts during adolescence
influences subsequent risk of breast disease and may suggest a viable means for breast
cancer prevention (Linos et al. 2010, Su et al. 2010, Holmes et al. 2009). Since breast cancer is
a heterogeneous disease and dietary factors may differentially affect certain breast cancer
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subtypes future studies should therefore attempt to characterize associations according to
tumor characteristics.

A significant association between body mass index and higher cancer-induced mortality has
been reported (Table 1) (Lampe 2007, Teucher, Rohrmann and Kaaks 2009, Boniol and
Autier 2010, Gotay 2010, Khan, Afaq and Mukhtar 2010, Land et al. 2011, Lanzotti 2006, Li et
al. 2011a). Specifically, a correlation between being overweight (excess body fat) and cancers
of the esophagus, colon, liver, gall-bladder, pancreas, kidney, breast, uterus, cervix, ovary,
prostate and stomach has been observed. But researchers have yet to fully decipher the link
between being overweight and cancer. The mechanism likely depends on the type of
malignancy. For instance, abdominal fat pressing on the stomach causes acid to splash up
into the esophagus leading to tissue damage, which can ultimately result in esophageal
cancer (Etemadi et al. 2011, Hall and Crowe 2011, Kong et al. 2011, Lagergren 2011, Li et al.
2011b, Olsen et al. 2011, Rutegard et al. 2011, Ryan et al. 2011). Estrogen, produced by fat
cells, appears to play a role in endometrial cancer and breast cancer in postmenopausal
women since it fuels cellular growth of estrogen receptor positive cancers (Bradlow et al.
2011, Colonna, Douglas Case and Lawrence 2011, Creighton et al. 2011, Perks and Holly
2011, Rondini et al. 2011, Sikalidis and Varamini 2011, Subbaramaiah et al. 2011, Willyard
2011, Yang et al. 2010). Androgen promotes some forms of prostate cancer as well
(Aggarwal, Ryan and Chan 2011, Capitanio et al. 2011, Hoda et al. 2010, Ribeiro et al. 2010).
Similarly, obesity promotes production of excess insulin which can promote growth of
cancer. Interestingly, blockade of these receptors using antibodies and small molecular
inhibitors have been shown to stop cancer cell proliferation. For example, Tamoxifen, an
antagonist of the estrogen receptor, is currently used for the treatment of both early and
advanced estrogen receptor positive breast cancer (University 2011, Amir et al. 2011, Braems
et al. 2011, Cuzick et al. 2011, Doughty 2011, Fleeman et al. 2011, Gandhi and Verma 2011,
Garrido et al. 2011, Goetz et al. 2011, Kilic et al. 2011, Kiyotani et al. 2011, Lin, Zhang and
Manson 2011, Obiorah and Jordan 2011, Teunissen et al. 2011). Furthermore, it has also been
approved by the FDA as a chemo preventative agent in women adjudged to be at high-risk
of developing breast cancer (University 2011, Amir et al. 2011, Cuzick et al. 2011, Goetz et al.
2011). Similarly, people on metformin treatment to control their insulin level appear to have
a lower risk of developing breast and pancreatic cancer (Papanas, Maltezos and Mikhailidis
2010, Rozengurt, Sinnett-Smith and Kisfalvi 2010, Suh and Kim 2011, Vigneri et al. 2009).

Regular physical activity cuts down on the risk of cancer as well. One proposed theory is
that active people tend to digest their food faster, decreasing the chance of absorption of any
carcinogenic products that happen to be going through the colon to be in contact with the
mucosal lining (Azcarate-Peril, Sikes and Bruno-Barcena 2011). In the same way, improved
lung function limits exposure to airborne carcinogens, decreasing the risk of cancer.
Interestingly, physically active individuals had lower estrogen levels compared to sedentary
women, reducing their chance of developing the disease (Eliassen et al. 2010, Kossman et al.
2011, Lynch, Neilson and Friedenreich 2010, Phipps et al. 2011, Suzuki et al. 2011, Winzer et
al. 2011). Thus, it is clear that simple healthy lifestyle choices can help reduce the chances of
developing cancer.

3.5 Prophylactic surgery

A more drastic measure to prevent cancer is prophylactic surgery. It involves removal of as
much of the at-risk tissue as possible in order to reduce the chance of developing cancer.
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Bilateral prophylactic mastectomy (removal of healthy breasts) and prophylactic salpingo-
oophorectomy (removal of healthy fallopian tubes and ovaries) do not, however, offer a
guarantee against developing cancer. Because not all at-risk tissue can be removed by these
procedures, some women have developed breast cancer, ovarian cancer, or primary
peritoneal carcinomatosis even after prophylactic surgery.

Additionally, there are instances where despite strict lifestyles, cancer unfortunately will
still develop. In these situations where prevention has failed, the next effective strategy is
early detection of disease, which can improve the chance of beating cancer. Regular
screening for cancer increases the chance of catching the disease early, while it is still
treatable. Screening does not, however, change the risk of developing cancer. For example,
breast cancer can be screened by mammography and clinical breast exams. Studies are
currently under way to test the effectiveness of other breast cancer screening methods, such
as magnetic resonance imaging (MRI), in women with BRCA1 or BRCA2 mutations. For
ovarian cancer, surveillance methods include transvaginal ultrasound, blood tests for CA-
125 antigen, and clinical exams. Similarly, prostate cancer screening includes assaying
prostate specific antigen (PSA) levels and digital rectal exam for lumps in the prostate. High
PSA levels and lumps may be indicative of cancer but infection and inflammation may
falsely elevate PSA levels as well. Routine colonoscopy to look for early signs of cancer is
recommended at age 50 or earlier if there is a family history of colorectal cancer, a personal
history of inflammatory bowel disease, or other risk factors. These strategies help in
diagnosing cancer at its early stages.

The most effective steps to curb cancer are low-cost and low-tech. For example, giving up
smoking and losing weight can drastically reduce the chances of developing cancer.
Smoking has long been known to be a risk factor while obesity has more recently been
recognized as one. Together they account for roughly half of all cancer cases (Ott et al. 2011,
Brand et al. 2011, Land et al. 2011, Li et al. 2011a, Boniol and Autier 2010, Giovannucci et al.
2010, Gotay 2010, Khan et al. 2010, Teucher et al. 2009). Since these habits are easier said
than done, policies that make unhealthy lifestyle choices difficult and expensive while
making healthier ones easier and cheaper will be a step in the right direction. In addition, a
number of clinical compounds have also been proposed to reduce the risk of carcinogenesis.
These are discussed in detail below.

4. Chemo preventative strategies against cancer

A number of chemo preventative compounds have been proposed to reduce the risk of
tumorigenesis (Table 2). A chemoprevention agent that blocks the very first step of
tumorigenesis would be best. The next sections will discuss various pathways which can be
targeted to potentially prevent cancer.

4.1 Inflammation

Dysregulation of cell proliferation and apoptosis evasion are major determinants of the
evolution of neoplasia and tumor growth, the hallmarks of cancer (Hanahan and Weinberg
2000). As tumors move to a progressed state and possibly metastasis, it is generally accepted
that there is further induction of genetic and genomic alterations which has been
synonymous with an increase in DNA mutations and further loss of homeostasis primarily
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Cancer Drug

Breast Tamoxifen .
Raloxifene °

Cervical/vulvar/anal HPV vaccine o

Esophageal Porfimer sodium e
and
photodynamic
therapy with
omeprazole .

Skin Fluorouracil °

[ ]
5-aminolevulinic e
acid in
combination with
Porfimer sodium
and °
photodynamic
therapy
Imiquimod .
[ ]
Prostate Finasteride °

Notes
Selective estrogen receptor
modulator
Selective estrogen receptor
modulator
Promotes immune response
to prevent HPV infection

Lodges in precancerous cells
and upon exposure to light
produces reactive species of
oxygen

Kills surrounding cancer
cells

Interferes with DNA
synthesis

Results in cell death

Lodges in precancerous cells
and upon exposure to light
produces reactive species of
oxygen

Kills surrounding cancer
cells

Enhances immune response
Promotes apoptosis

An inhibitor of 5a-reductase
Inhibits the conversion of
testosterone to
dihydrotestosterone
Prevents or delays the
appearance of prostate
cancer

Possible benefit and a
reduced risk of urinary
problems must be weighed
against sexual side effects
and the increased risk of
high-grade prostate cancer.

Table 2. Chemo preventative drugs currently approved by the FDA.
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via inflammation-based pathways (Colotta et al. 2009, Solinas et al. 2010, Klein and Glazer
2010). Inflammatory chemokines and cytokines such as CCL2, CCL18, and others have been
implicated in such processes (Chen et al. 2011, Bonecchi, Locati and Mantovani 2011, Redon
et al. 2010). It has been suggested that the tumor surrounding may contribute to tumor
proliferation. Tumors have the ability to alter their stroma and support the development of
both tumor cells and non-malignant cells (Polyak, Haviv and Campbell 2009). The tumor
eventually escapes from the host immune system via activation of one or several molecular
mechanisms that lead to inhibition of immune cell functions or to apoptosis of anti-tumor
effector cells (Schreiber, Old and Smyth 2011). The ability to block tumor escape hinges on a
better understanding of cellular and molecular pathways operating in the tumor
microenvironment. Monitoring the change(s) in the tumor stroma such as those occurring in
the mesenchymal stem cells within tumor stroma via molecular and cellular profiles as the
tumor progresses allows for identification of cell or protein targets for cancer prevention
and therapy (Karnoub et al. 2007). Increasingly, cancer treatments are being modified to
include tumor surrounding as a therapeutic target, since the non-malignant cells are more
genetically stable and less likely to evolve into drug resistant phenotypes. For example,
aspirin inhibits COX-1, while Celebrex inhibits COX-2 (Chan, Ogino and Fuchs 2007, Harris
et al. 2005, Cooper et al. 2010, Ghosh et al. 2010, Harris 2007, Koehne and Dubois 2004,
Reddy 2007, Reddy and Rao 2005, Smith et al. 1998). COX-1 is produced in tissues
throughout the body, and is known to mediate the production of prostaglandins, chemical
messengers that control a number of physiological functions, such as lowering blood
pressure, regulating body temperature and controlling inflammation (Kundu and Fulton
2002, Smith et al. 1998, Pereira, Medeiros and Dinis-Ribeiro 2009). COX-2, on the other hand,
is strictly regulated and tends to spike during inflammation and other stress (Cesario, Rocca
and Rutella 2011). Abundance of COX-2 has been linked to the growth and proliferation of
cancerous and pre-cancerous cells (Cesario et al. 2011, Khan et al. 2011). Inhibiting the COX
pathways can alter cancerous and precancerous cells by decreasing angiogenesis and cell
growth (Banu et al. 2007, Half, Sun and Sinicrope 2007, Ishizaki et al. 2006, Sheng et al. 1997,
Suh et al. 2009, Tuynman et al. 2008, Zhang et al. 2009). In addition, COX inhibition
enhances apoptosis and enables the immune system to recognize and target the cells for
destruction (Hida et al. 2000, Ding, Tong and Adrian 2000, Hsu et al. 2000, Souza et al. 2000).
While COX-2 inhibitors are still a promising drug for chemoprevention, they have not been
approved as a standard chemo preventative agent yet. This is, in part, due to increased risk
of stroke, gastrointestinal bleeding, and heart attack following administration of these
agents (Marnett 2009, Menter, Schilsky and DuBois 2010, Psaty and Furberg 2005).
Nevertheless, a number of clinical trials evaluating the clinical efficacy of aspirin in
decreasing the risk of colon, lung, prostate and brain cancer are currently in progress
(Rothwell et al. 2011). Five year follow up data suggests that aspirin dramatically reduces
the risk of death from solid tumors and gastrointestinal cancers. The latent period before an
effect on deaths was about 5 years for esophageal, pancreatic, brain, and lung cancer, but
was more delayed for stomach, colorectal, and prostate cancer. For lung and esophageal
cancer, benefit was confined to adenocarcinomas. Benefit was unrelated to aspirin dose as
long as the administered dose was 75 mg or upwards. Benefit was unrelated to sex or
smoking, but increased with age (Rothwell et al. 2011).

Emerging research suggests that other systemic anti-inflammatory drugs may have anti-
tumorigenic potential as well. For example, statins, which were initially developed for
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cholesterol management, has been shown to disrupt the growth and proliferation of cancer
cells such as prostate cancer (Kochuparambil et al. 2011). This has been verified in clinical
trials as well where the use of statin drugs was linked with a reduced risk of advanced,
especially metastatic or fatal, prostate cancer (Platz et al. 2006).

4.2 Estrogen signaling

Other small molecules, such as metformin and tamoxifen, demonstrate anti-tumor activity
against breast cancer (Goodwin, Ligibel and Stambolic 2009, Jiralerspong et al. 2009,
Osborne 1998). Raloxifene and tamoxifen have been shown to cut down the risk of estrogen-
receptor positive breast cancers by as much as 50% (Vogel et al. 2006). Tamoxifen, a selective
estrogen receptor modulator, has demonstrated benefit when used alone as well as in
combination with chemotherapy to treat advanced breast cancer. It reduces circulating
insulin-like growth factor-1, inhibits angiogenesis, and induces apoptosis (Li et al. 2009). It is
also efficacious in reducing tumor recurrence and prolonging survival when administered
as postoperative adjuvant therapy in stages I and II disease. In a randomized breast cancer
prevention clinical trial to evaluate the worth of taking tamoxifen for the prevention of
breast cancer in women considered to be at increased risk for the disease, tamoxifen
prevented the appearance of a substantial number of breast cancers (Fisher et al. 1998).
Tamoxifen administered daily for at least 5 years prevented invasive breast cancer in
women at increased risk (Fisher et al. 1998). Women who took tamoxifen also had fewer
diagnoses of noninvasive breast tumors, such as lobular carcinoma in situ. The study found
that though tamoxifen reduced the occurrence of estrogen receptor-positive tumors, it had
no effect on the occurrence of estrogen receptor-negative tumors (Fisher et al. 2005).
Tamoxifen is available in the United States for the reduction of breast cancer incidence in
high-risk premenopausal and postmenopausal women.

Raloxifene, another selective estrogen receptor modulator, has successfully been tested for
the treatment and prevention of osteoporosis. Raloxifene hydrochloride is a selective
estrogen receptor modulator that binds to estrogen receptors to competitively block
estrogen-induced DNA transcription (Grese et al. 1997, Brzozowski et al. 1997). An
evaluation of breast cancer incidence in women treated with raloxifene for the prevention of
osteoporosis showed a 75% decrease in invasive breast cancer, and, as with tamoxifen, only
the estrogen receptor positive disease is reduced (Martino et al. 2004, Cummings et al. 1999).
These data emphasize the fact that these drugs target the estrogen receptor-mediated
growth mechanism. These data validate the original hypothesis that a non-steroidal anti-
estrogen in the same class as tamoxifen could be used not only to prevent osteoporosis but
also to prevent breast cancer as a beneficial side effect.

4.3 Androgen signaling

Similar to other cancers, prostate cancer chemoprevention involves the use of natural and
synthetic agents that inhibit or reverse the development of precancerous lesions or delay
progression of these lesions to invasive disease. Since androgens are involved in the
development of prostate cancer, they are an obvious chemotherapeutic target. Finasteride,
an inhibitor of 5a-reductase, inhibits the conversion of testosterone to dihydrotestosterone,
the primary androgen in the prostate (Thompson et al. 2003). A phase III trial for prostate
cancer prevention, the Prostate Cancer Prevention Trial using the drug finasteride,
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suggested that this chemopreventive agent can reduce the risk of developing prostate cancer
(Thompson et al. 2003). In this clinical trial, 18,882 men 55 years of age or older with a
normal digital rectal examination and a prostate-specific antigen level of 3.0 ng per milliliter
or lower were randomly assigned to treatment with Finasteride (5 mg per day) or placebo
for seven years. The primary end point was the prevalence of prostate cancer during the
seven years of the study and a 24% reduction in incidence of prostate cancer was observed
in the treatment arm. However, the incidence of high-grade tumors was higher in men
receiving finasteride compared to those on placebo (Thompson et al. 2003).

4.4 Vitamin D

Another molecule that has shown great chemopreventive potential is vitamin D. Vitamin D
promotes the differentiation and apoptosis of cancer cells, slowing down their proliferation.
It has been previously reported that Vitamin D has anti-proliferative effects in prostate
cancer and mechanism of action involves nuclear exclusion of cyclin dependent kinase 2
(CDK2) and increase in p27 levels, an inhibitor of CDK2. This results in G1 cell cycle arrest
of tumor cells (Yang and Burnstein 2003, Yang et al. 2002). Supplemental vitamin D intake
or synthesis of vitamin D has the potential to reduce the incidence and death rates of colon,
breast, prostate, and ovarian cancers (Manson, Mayne and Clinton 2011). A number of
studies have established the association between vitamin D and its metabolites and cancer.
It has long been observed that cancer rates were lower among people living in southern
latitudes compared to similar groups in northern latitudes. Long-term studies have
confirmed the efficacy of moderate intake of vitamin D in reducing cancer risk and, when
administered with calcium, in reducing the incidence of fractures. Calcitriol, the hormonally
active form of vitamin D, is being actively evaluated in clinical trials as an anti-cancer agent
(Crescioli et al. 2004, Scher et al. 2011). Besides anti-proliferative, pro-apoptotic, and pro-
differentiating actions on various malignant cells and decreasing tumor growth in vivo,
calcitriol also exhibits several anti-inflammatory effects including suppression of
prostaglandin action, inhibition of p38 stress kinase signaling, and the subsequent
production of pro-inflammatory cytokines and inhibition of NF-«B signaling (Krishnan et al.
2011). Calcitriol also decreases the expression of aromatase, the enzyme that catalyzes
estrogen synthesis in breast cancer, both by a direct transcriptional repression and indirectly
by reducing prostaglandins, which are major stimulators of aromatase transcription (Diaz et
al. 2009, Swami et al. 2011, Zanatta et al. 2011, Krishnan et al. 2009). Other important effects
include the suppression of tumor angiogenesis, invasion, and metastasis (Krishnan and
Feldman 2010, Krishnan and Feldman 2009, So et al. 2010, Krishnan et al. 2010, Chung et al.
2009, Ma, Trump and Johnson 2010). These calcitriol actions provide a basis for its potential
use in cancer therapy and chemoprevention.

As mentioned above, calcium supplementation has great anti-tumorigenic potential as well
(Lappe et al. 2007). Multiple theories exist on the mechanism of anti-tumor activity of
calcium. Calcium binds to bile acids and fatty acids in the gastrointestinal tract to form
insoluble complexes known as calcium soaps. This reduces the ability of the acids to damage
cells in the lining of the colon and stimulate cell proliferation to repair the damage
(Newmark, Wargovich and Bruce 1984, Pence 1993, Suzuki and Mitsuoka 1992, Wargovich,
Lynch and Levin 1991). Calcium may also act directly to reduce cell proliferation in the
lining of the colon or cause proliferating colon cells to undergo differentiation, which, in
turn, leads to a reduction in cell proliferation (Boyce and Ham 1983, Hennings et al. 1980).
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Finally, calcium may also improve signaling within cells and cause tumor cells to
differentiate and undergo cell death (Varani 2011, Roberts-Thomson, Curry and Monteith
2011, Fedirko et al. 2009, Peterlik, Grant and Cross 2009).

4.5 Retinoids

Retinoids such as all-trans retinoic acid and 9-cis retinoic acid are derivatives of vitamin A
that play a pivotal role in a diverse group of biologic processes including cellular
proliferation, differentiation, apoptosis, and development (Sporn and Roberts 1983).
Retinoic acids have been studied intensively for their anticancer effects, which are exerted
through a wide range of mechanisms. All-trans-retinoic acid-based differentiation therapy
which slows proliferation and induces differentiation is utilized in acute promyelocytic
leukemia (Reichman et al. 1997). Relapse of this subtype of leukemia is often associated with
acquired resistance to retinoid maturation induction. In addition to leukemia, retinoids have
been shown to be efficacious in the prevention of breast, cervical, neural, and hematological
cancers (Casillas et al. 2003, Choi et al. 2000, Ding et al. 2002, Sanborn et al. 2000).

hTERT up-regulation has long been known as a key element in tumorigenesis, vital to the
immortality of cancer cells. Treatment with the retinoid 9cUAB30, a synthetic analog of 9-
cis-retinoic acid, leads to downregulation of hTERT expression, decrease in telomerase
activity, and induction of apoptosis of leukemic cells (Love et al. 2008). The compound has
also demonstrated beneficial effects against breast cancer (Hansen et al. 2007). These
findings strongly support the use of 9cUAB30 as a chemo preventative agent. A first in
human pharmacokinetic study with this compound was recently completed and further
research is currently underway.

4.6 Potential chemo preventative agents

A number of other compounds have shown promise based on anti-cancer effects and low
toxicity. With most solid-tumor cancers, the biggest threat is not the tumor itself but its
ability to metastasize. Genistein, a soy isoflavone has been promising in preventing
metastasis of prostate cancer by preventing the activation of the focal adhesion kinase and
decreasing the levels of matrix metalloproteinase-2 (MMP-2) (Li et al. 2006, Huang et al.
2005, Kumi-Diaka et al. 2010, El Touny and Banerjee 2009, Xu et al. 2009).

Curcumin, a molecule derived from turmeric, has potential anti-cancer activity as well
(Wilken et al. 2011). Curcumin inhibits proliferation and induces apoptosis in cancer cells
via suppression of the AKT pathway (Wong et al. 2011, Sun et al. 2010, Duarte et al. 2010,
Saini et al. 2011, Prakobwong et al. 2011, Zanotto-Filho et al. 2011, Sreekanth et al. 2011).
Moreover, it decreases cell growth via inactivation of NF-xB, preventing DNA binding,
nuclear translocation, and p65 phosphorylation. Curcumin also suppresses activation of
STAT-3 as indicated by decreased phosphorylation and inhibition of JAK1 phosphorylation
(Rajasingh et al. 2006, Zhang et al. 2010, Saydmohammed, Joseph and Syed 2010, Bill et al.
2010). Moreover, curcumin induces expression of peroxisome proliferator activated receptor
gamma and upregulates death receptors, DR4 and DR5. Curcumin also inhibits expression
of cell survival proteins such as Bcl-2, Bcl-xl, XIAP, cFLIP, cIAP-1, cIAP-2, and survivin, and
proteins linked to cell proliferation, such as cyclin D1 and c-Myc (Bava et al. 2010, Glienke et
al. 2010, Prakobwong et al. 2011, Watson et al. 2009, Fossey et al. 2011). The growth
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inhibitory effects of curcumin are enhanced in the IKK deficient cells, the enzyme required
for NF-xB activation (Prakobwong et al. 2011). Thus, curcumin mediates its anti-
proliferative and apoptotic effects through activation of multiple cell signaling pathways,
and thus its anti-tumor activity is under active research. Curcumin blocks a number of
targets involved in tumor initiation, promotion, and progression, and is considered a
promising chemopreventive agent. Thus, among others, a phase II trial of curcuminoids'
effect on cellular proliferation, apoptosis and COX-2 expression in the colorectal mucosa of
subjects with recently resected sporadic adenomatous polyps is currently ongoing. Further
research is warranted to evaluate the efficacy of cucumin in other cancers.

5. Vaccines for cancer prevention

Cancer vaccines have been developed to boost the immune system to fend off cancer. These
vaccines or biological response modifiers work by stimulating or restoring the immune
system’s ability to fight infections and disease. There are two broad types of cancer vaccines:
preventive (or prophylactic) vaccines, which are intended to prevent cancer from
developing in healthy people; and treatment (or therapeutic) vaccines, which are intended
to treat an existing cancer by strengthening the body’s natural defenses against the cancer.
The FDA has approved two types of vaccines to prevent cancer: vaccines against the
hepatitis B virus, which can cause liver cancer, and vaccines against human papillomavirus
types 16 and 18, which are responsible for more than 50% of cervical cancer cases (Lehtinen
et al. 2011, Wheeler et al. 2011, El-Serag 2011). Furthermore, researchers are developing
treatment vaccines against many types of cancer and testing them in clinical trials.

Table 3 lists the current anti-cancer vaccines either in clinical trial or approved for clinical
use. HPV types 16 and/or 18 also cause some vaginal, vulvar, anal, penile, and
oropharyngeal cancers (D'Souza et al. 2007, Heard 2011, Wattleworth 2011). The FDA
approved vaccines Gardasil and Cervarix protect against HPV 16 and 18 infections which
cause cervical cancer (Roden and Wu 2006, Einstein et al. 2009, Saslow et al. 2007). Gardasil
is approved for use in females to prevent cervical cancer and some vulvar and vaginal
cancers caused by HPV types 16 and 18. It is also approved for use in males and females to
prevent anal cancer and precancerous anal lesions caused by these HPV types. Cervarix is
approved for use in females ages 10 to 25 to prevent cervical cancer caused by HPV types 16
and 18. All prophylactic vaccines work through the induction of virus-neutralizing
antibodies and reduction of the number of cells that are infected after viral infection. This
prevents the clinical disease associated with infection. Successful vaccines immunologically
mimic the infections they prevent. This primes the adaptive immune system to recall
specific effector functions on interaction with the infectious agent in the future. This
restimulation process boosts immunity and induces protection against future viral infection.
These vaccines are considered to be molecularly targeted because they generate immune
responses against specific proteins; that is, the L1 HPV viral capsid protein (for Cervarix and
Gardasil) and the hepatitis B surface antigen (for hepatitis B vaccine) (Frederick and Huh
2008, Herzog et al. 2008, Huh, Kendrick and Alvarez 2007, Huh and Roden 2008, Kendrick,
Huh and Alvarez 2006, Kirby, Huh and Alvarez 2002, Myers et al. 2008). The HPV vaccines
are manufactured from purified L1 structural proteins by recombinant technology. L1 viral
capsid proteins are the same protein against which antibodies are made in the natural
immune response to HPV. These proteins self-assemble spontaneously to form
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T Cancer Vaccine

Provenge
DC-Vax Prostate
Onyvax-P

Prostate

Leukem ¢ GRNVAC1
eukemia o  GVAXIleukemia

Collidem

Colorectal IMA901IMA910

INGN 225
Lucanix

IDM-2101
Stimuvax
GV1001

Lung

Ovarian

Biovax ID

e GV1001

Preventive
e  HPV vaccine (Gardasil and Cervarix)

Vaginal

e  HPV vaccine (Gardasil and Cervarix)

Anal

e  HPV vaccine (Gardasil and Cervarix)

Oropharyngeal

e  MUCI - poly-ICLC

Colorectal

Table 3. Preventive and therapeutic cancer vaccines either in clinical trial or approved for
clinical use.
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noninfectious virus-like particles that induce a protective host immune response. Because
the virus-like particles contain the same epitopes as naturally occurring HPV, the immune
system mounts a primary immune response to the vaccine, enabling a stronger and faster
secondary immune response if naturally exposed to the same HPV types (Huh et al. 2007).
The difference in the immune response generated by vaccination and natural infection is
attributable to high immunogenicity of virus like particles inducing much higher
concentrations of neutralizing antibodies to L1. In addition, higher antigen dose in the virus
like particles and direct exposure of capsids to systemic immune responses are also
observed. One of the challenges in vaccine formulation is balancing immunogenicity and
toxicity. Addition of aluminum adjuvants to these vaccines helped to stimulate an immune
response by acting as vehicles or immunomodulators. These vehicles transport antigen to
lymphoid tissues or cause formation of an antigen depot at the site of injection.
Immunomodulators help activate innate and adaptive immunity and increased
immunogenicity of the vaccine (Huh et al. 2007, Huh and Roden 2008). The mechanisms by
which these vaccines induce protection have not been fully defined but involve cellular
immunity and neutralizing immunoglobulin G antibodies. HPV vaccines are designed for
prophylactic use only; they do not clear existing HPV infection or treat HPV-related disease.
Data from clinical trials utilizing these vaccines suggest that molecular targeting through
immunization against infectious agents related to neoplasia is a successful way to prevent or
treat early steps of host cell damage that can otherwise lead to cancer.

The FDA has also approved a cancer preventive vaccine that protects against HBV infection.
Chronic HBV infection can lead to liver cancer. The original HBV vaccine was approved in
1981, making it the first cancer preventive vaccine to be successfully developed and
marketed (Poland and Jacobson 2004). Today, most children in the United States are
vaccinated against HBV shortly after birth.

6. Conclusion

With more and more people being diagnosed with cancer every day, undoubtedly, more
effort needs to be vested in cancer prevention and therapy. Research organizations are
starting to infuse a prevention ethos into their medical approach. Prevention messages are
being added to the patient consultation process. A crosstalk between multiple disciplines
such as psychology, molecular genetics, epidemiology, and medicine is needed for
progressing cancer prevention and therapy.

7. References

(CDC), C. £. D. C. a. P. (2011) State smoke-free laws for worksites, restaurants, and bars--
United States, 2000-2010. MMWR Morb Mortal Wkly Rep, 60, 472-5.

Aggarwal, R. R, C. ]. Ryan & J. M. Chan (2011) Insulin-like growth factor pathway: A link
between androgen deprivation therapy (ADT), insulin resistance, and disease
progression in patients with prostate cancer? Urol Oncol.

Albers, A., K. Abe, ]J. Hunt, J. Wang, A. Lopez-Albaitero, C. Schaefer, W. Gooding, T. L.
Whiteside, S. Ferrone, A. DeLeo & R. L. Ferris (2005) Antitumor activity of human
papillomavirus type 16 E7-specific T cells against virally infected squamous cell
carcinoma of the head and neck. Cancer Res, 65, 11146-55.

www.intechopen.com



Staying a Step Ahead of Cancer 85

Alderton, G. (2007) Radiation sensitivity: Tolerance is not a virtue. Nat Rev Cancer, 7, 230-
231.

Ali, A. A, M. T. Velasquez, C. T. Hansen, A. I. Mohamed & S. J. Bhathena (2005) Modulation
of carbohydrate metabolism and peptide hormones by soybean isoflavones and
probiotics in obesity and diabetes. ] Nutr Biochem, 16, 693-9.

Amir, E., B. Seruga, S. Niraula, L. Carlsson & A. Ocana (2011) Toxicity of adjuvant endocrine
therapy in postmenopausal breast cancer patients: a systematic review and meta-
analysis. | Natl Cancer Inst, 103, 1299-309.

Azari, R., Y. Tadmor, A. Meir, M. Reuveni, D. Evenor, S. Nahon, H. Shlomo, L. Chen & I.
Levin (2009) Light signaling genes and their manipulation towards modulation of
phytonutrient content in tomato fruits. Biotechnol Adv, 28, 108-18.

Azcarate-Peril, M. A., M. Sikes & J. M. Bruno-Béarcena (2011) The intestinal microbiota,
gastrointestinal environment and colorectal cancer: a putative role for probiotics in
prevention of colorectal cancer? American Journal of Physiology - Gastrointestinal and
Liver Physiology, 301, G401-G424.

Aziz, K., S. Nowsheen & A. G. Georgakilas (2010) Nanotechnology in cancer therapy:
targeting the inhibition of key DNA repair pathways. Curr Mol Med, 10, 626-39.

Bajoga, U., S. Lewis, A. McNeill & L. Szatkowski (2011) Does the introduction of
comprehensive smoke-free legislation lead to a decrease in population smoking
prevalence? Addiction, 106, 1346-54.

Ballbe, M., G. Nieva, S. Mondon, C. Pinet, E. Bruguera, E. Salto, E. Fernandez & A. Gual
(2011) Smoke-free policies in psychiatric services: identification of unmet needs. Tob
Control.

Banu, N., A. Buda, S. Chell, D. Elder, M. Moorghen, C. Paraskeva, D. Qualtrough & M.
Pignatelli (2007) Inhibition of COX-2 with NS-398 decreases colon cancer cell
motility through blocking epidermal growth factor receptor transactivation:
possibilities for combination therapy. Cell Prolif, 40, 768-79.

Bartek, J., C. Lukas & J. Lukas (2004) Checking on DNA damage in S phase. Nat Rev Mol Cell
Biol, 5, 792-804.

Bartkova, J., Z. Horejsi, K. Koed, A. Kramer, F. Tort, K. Zieger, P. Guldberg, M. Sehested, J.
M. Nesland, C. Lukas, T. Orntoft, J. Lukas & J. Bartek (2005) DNA damage response
as a candidate anti-cancer barrier in early human tumorigenesis. Nature, 434, 864-
70.

Bartkova, J., N. Rezaei, M. Liontos, P. Karakaidos, D. Kletsas, N. Issaeva, L. V. Vassiliou, E.
Kolettas, K. Niforou, V. C. Zoumpourlis, M. Takaoka, H. Nakagawa, F. Tort, K.
Fugger, F. Johansson, M. Sehested, C. L. Andersen, L. Dyrskjot, T. Orntoft, J. Lukas,
C. Kittas, T. Helleday, T. D. Halazonetis, ]J. Bartek & V. G. Gorgoulis (2006)
Oncogene-induced senescence is part of the tumorigenesis barrier imposed by
DNA damage checkpoints. Nature, 444, 633-7.

Bava, S. V., C. N. Sreekanth, A. K. Thulasidasan, N. P. Anto, V. T. Cheriyan, V. T.
Puliyappadamba, S. G. Menon, S. D. Ravichandran & R. ]J. Anto (2010) Akt is
upstream and MAPKs are downstream of NF-kappaB in paclitaxel-induced
survival signaling events, which are down-regulated by curcumin contributing to
their synergism. Int | Biochem Cell Biol, 43, 331-41.

Berwick, M. & P. Vineis (2000) Markers of DNA repair and susceptibility to cancer in
humans: an epidemiologic review. | Natl Cancer Inst, 92, 874-97.

www.intechopen.com



86 Cancer Prevention — From Mechanisms to Translational Benefits

Bill, M. A., J. R. Fuchs, C. Li, J. Yui, C. Bakan, D. M. Benson, Jr., E. B. Schwartz, D.
Abdelhamid, J. Lin, D. G. Hoyt, S. L. Fossey, G. S. Young, W. E. Carson, 3rd, P. K.
Li & G. B. Lesinski (2010) The small molecule curcumin analog FLLL32 induces
apoptosis in melanoma cells via STAT3 inhibition and retains the cellular response
to cytokines with anti-tumor activity. Mol Cancer, 9, 165.

Bonecchi, R., M. Locati & A. Mantovani (2011) Chemokines and cancer: A fatal attraction.
Cancer cell, 19, 434-435.

Boniol, M. & P. Autier (2010) Prevalence of main cancer lifestyle risk factors in Europe in
2000. Eur | Cancer, 46, 2534-44.

Boyce, S. T. & R. G. Ham (1983) Calcium-Regulated Differentiation of Normal Human
Epidermal Keratinocytes in Chemically Defined Clonal Culture and Serum-Free
Serial Culture. | Investig Dermatol, 81, 33s-40s.

Bradlow, H. L., D. W. Sepkovic, N. Telang & R. Tiwari (2011) Adipocyte-derived factor as a
modulator of oxidative estrogen metabolism: implications for obesity and estrogen-
dependent breast cancer. In Vivo, 25, 585-8.

Braems, G., H. Denys, O. De Wever, V. Cocquyt & R. Van den Broecke (2011) Use of
Tamoxifen Before and During Pregnancy. Oncologist.

Brand, J. S., M. F. Chan, M. Dowsett, E. Folkerd, N. J. Wareham, R. N. Luben, Y. T. van der
Schouw & K. T. Khaw (2011) Cigarette smoking and endogenous sex hormones in
postmenopausal women. | Clin Endocrinol Metab, 96, 3184-92.

Brose, M. S., T. R. Rebbeck, K. A. Calzone, ]. E. Stopfer, K. L. Nathanson & B. L. Weber
(2002) Cancer Risk Estimates for BRCA1 Mutation Carriers Identified in a Risk
Evaluation Program. Journal of the National Cancer Institute, 94, 1365-1372.

Brosh, R. & V. Rotter (2009) When mutants gain new powers: news from the mutant p53
field. Nat Rev Cancer, 9, 701-713.

Brzozowski, A. M., A. C. W. Pike, Z. Dauter, R. E. Hubbard, T. Bonn, O. Engstrom, L.
Ohman, G. L. Greene, J.-A. Gustafsson & M. Carlquist (1997) Molecular basis of
agonism and antagonism in the oestrogen receptor. Nature, 389, 753-758.

Caetano, B., L. Le Corre, N. Chalabi, L. Delort, Y. J. Bignon & D. J. Bernard-Gallon (2006)
Soya phytonutrients act on a panel of genes implicated with BRCA1 and BRCA2
oncosuppressors in human breast cell lines. Br ] Nutr, 95, 406-13.

Capitanio, U., N. Suardi, A. Briganti, A. Gallina, F. Abdollah, G. Lughezzani, A. Salonia, M.
Freschi & F. Montorsi (2011) Influence of obesity on tumour volume in patients
with prostate cancer. BJU Int.

Casillas, M. A., S. L. Brotherton, L. G. Andrews, ]J. M. Ruppert & T. O. Tollefsbol (2003)
Induction of endogenous telomerase (hTERT) by c-Myc in WI-38 fibroblasts
transformed with specific genetic elements. Gene, 316, 57-65.

Cesario, A., B. Rocca & S. Rutella (2011) The interplay between indoleamine 2,3-dioxygenase
1 (IDO1) and cyclooxygenase (COX)-2 in chronic inflammation and cancer. Curr
Med Chem, 18, 2263-71.

Chan, A. T., S. Ogino & C. S. Fuchs (2007) Aspirin and the Risk of Colorectal Cancer in
Relation to the Expression of COX-2. New England Journal of Medicine, 356, 2131-
2142.

Chan, J. M. & E. L. Giovannucci (2001) Vegetables, fruits, associated micronutrients, and risk
of prostate cancer. Epidemiologic Reviews, 23, 82-86.

www.intechopen.com



Staying a Step Ahead of Cancer 87

Chang, J. S., K. Straif & N. Guha (2011) The role of alcohol dehydrogenase genes in head and
neck cancers: a systematic review and meta-analysis of ADH1B and ADHIC.
Mutagenesis.

Chen, J., Y. Yao, C. Gong, F. Yu, S. Su, J. Chen, B. Liu, H. Deng, F. Wang, L. Lin, H. Yao, F.
Su, Karen S. Anderson, Q. Liu, Mark E. Ewen, X. Yao & E. Song (2011) CCL18 from
tumor-associated macrophages promotes breast cancer metastasis via PITPNM3.
Cancer Cell, 19, 541-555.

Choi, S. H.,, H. K. Kang, E. O.Im, Y. J. Kim, Y. T. Bae, Y. H. Choi, K. H. Lee, H. Y. Chung, H.
K. Chang & N. D. Kim (2000) Inhibition of cell growth and telomerase activity of
breast cancer cells in vitro by retinoic acids. Int | Oncol, 17, 971-6.

Choy, A., L. C. Barr, ]J. W. Serpell & M. Baum (1993) Radiation-induced sarcoma of the
retained breast after conservative surgery and radiotherapy for early breast cancer.
Eur ] Surg Oncol, 19, 376-7.

Chung, F. L., C. C. Conaway, C. V. Rao & B. S. Reddy (2000) Chemoprevention of colonic
aberrant crypt foci in Fischer rats by sulforaphane and phenethyl isothiocyanate.
Carcinogenesis, 21, 2287-91.

Chung, I., G. Han, M. Seshadri, B. M. Gillard, W. D. Yu, B. A. Foster, D. L. Trump & C. S.
Johnson (2009) Role of vitamin D receptor in the antiproliferative effects of calcitriol
in tumor-derived endothelial cells and tumor angiogenesis in vivo. Cancer Res, 69,
967-75.

Cohen, J. H., A. R. Kristal & J. L. Stanford (2000) Fruit and Vegetable Intakes and Prostate
Cancer Risk. Journal of the National Cancer Institute, 92, 61-68.

Colonna, S. V., L. Douglas Case & J. A. Lawrence (2011) A retrospective review of the
metabolic syndrome in women diagnosed with breast cancer and correlation with
estrogen receptor. Breast Cancer Res Treat.

Colotta, F., P. Allavena, A. Sica, C. Garlanda & A. Mantovani (2009) Cancer-related
inflammation, the seventh hallmark of cancer: links to genetic instability.
Carcinogenesis, 30, 1073-1081.

Cooper, K., H. Squires, C. Carroll, D. Papaioannou, A. Booth, R. F. Logan, C. Maguire, D.
Hind & P. Tappenden (2010) Chemoprevention of colorectal cancer: systematic
review and economic evaluation. Health Technol Assess, 14, 1-206.

Creighton, C. ]., Y. H. Sada, Y. Zhang, A. Tsimelzon, H. Wong, B. Dave, M. D. Landis, H. D.
Bear, A. Rodriguez & J. C. Chang (2011) A gene transcription signature of obesity in
breast cancer. Breast Cancer Res Treat.

Crescioli, C., P. Ferruzzi, A. Caporali, M. Scaltriti, S. Bettuzzi, R. Mancina, S. Gelmini, M.
Serio, D. Villari, G. B. Vannelli, E. Colli, L. Adorini & M. Maggi (2004) Inhibition of
prostate cell growth by BXL-628, a calcitriol analogue selected for a phase II clinical
trial in patients with benign prostate hyperplasia. European Journal of Endocrinology,
150, 591-603.

Cummings, S. R., S. Eckert, K. A. Krueger, D. Grady, T. J. Powles, J. A. Cauley, L. Norton, T.
Nickelsen, N. H. Bjarnason, M. Morrow, M. E. Lippman, D. Black, J. E. Glusman, A.
Costa & V. C. Jordan (1999) The Effect of Raloxifene on Risk of Breast Cancer in
Postmenopausal Women. JAMA: The Journal of the American Medical Association, 281,
2189-2197.

www.intechopen.com



88 Cancer Prevention — From Mechanisms to Translational Benefits

Cuzick, J., A. DeCensi, B. Arun, P. H. Brown, M. Castiglione, B. Dunn, J. F. Forbes, A. Glaus,
A. Howell, G. von Minckwitz, V. Vogel & H. Zwierzina (2011) Preventive therapy
for breast cancer: a consensus statement. Lancet Oncol, 12, 496-503.

D'Souza, G., A. R. Kreimer, R. Viscidi, M. Pawlita, C. Fakhry, W. M. Koch, W. H. Westra &
M. L. Gillison (2007) Case Control Study of Human Papillomavirus and
Oropharyngeal Cancer. New England Journal of Medicine, 356, 1944-1956.

Di Cagno, R., F. Mazzacane, C. G. Rizzello, O. Vincentini, M. Silano, G. Giuliani, M. De
Angelis & M. Gobbetti (2010) Synthesis of isoflavone aglycones and equol in soy
milks fermented by food-related lactic acid bacteria and their effect on human
intestinal Caco-2 cells. | Agric Food Chem, 58, 10338-46.

Di Micco, R., M. Fumagalli, A. Cicalese, S. Piccinin, P. Gasparini, C. Luise, C. Schurra, M.
Garre, P. G. Nuciforo, A. Bensimon, R. Maestro, P. G. Pelicci & F. d'Adda di
Fagagna (2006) Oncogene-induced senescence is a DNA damage response
triggered by DNA hyper-replication. Nature, 444, 638-42.

Diaz, L., N. Noyola-Martinez, D. Barrera, G. Hernandez, E. Avila, A. Halhali & F. Larrea
(2009) Calcitriol inhibits TNF-alpha-induced inflammatory cytokines in human
trophoblasts. | Reprod Immunol, 81, 17-24.

Ding, W. K. & N. P. Shah (2010) Enhancing the biotransformation of isoflavones in soymilk
supplemented with lactose using probiotic bacteria during extended fermentation.
] Food Sci, 75, M140-9.

Ding, X. Z.,, W. G. Tong & T. E. Adrian (2000) Blockade of cyclooxygenase-2 inhibits
proliferation and induces apoptosis in human pancreatic cancer cells. Anticancer
research, 20, 2625-31.

Ding, Z., A. G. Green, X. Yang, G. Chernenko, S. C. Tang & A. Pater (2002) Retinoic acid
inhibits telomerase activity and downregulates expression but does not affect
splicing of hTERT: correlation with cell growth rate inhibition in an in vitro cervical
carcinogenesis/ multidrug-resistance model. Exp Cell Res, 272, 185-91.

Doughty, J. C. (2011) When to start an aromatase inhibitor: now or later? | Surg Oncol, 103,
730-8.

Duarte, V. M., E. Han, M. S. Veena, A. Salvado, J. D. Suh, L. J. Liang, K. F. Faull, E. S.
Srivatsan & M. B. Wang (2010) Curcumin enhances the effect of cisplatin in
suppression of head and neck squamous cell carcinoma via inhibition of IKKbeta
protein of the NFkappaB pathway. Mol Cancer Ther, 9, 2665-75.

Dyson, N., P. M. Howley, K. Munger & E. Harlow (1989) The human papilloma virus-16 E7
oncoprotein is able to bind to the retinoblastoma gene product. Science, 243, 934-
937.

Einstein, M. H., M. Baron, M. J. Levin, A. Chatterjee, R. P. Edwards, F. Zepp, I. Carletti, F. J.
Dessy, A. F. Trofa, A. Schuind, G. Dubin & H. P. V. S. Group (2009) Comparison of
the immunogenicity and safety of Cervarix and Gardasil human papillomavirus
(HPV) cervical cancer vaccines in healthy women aged 18-45 years. Human vaccines,
5, 705-19.

El-Serag, H. B. (2011) Hepatocellular Carcinoma. New England Journal of Medicine, 365, 1118-
1127.

El Touny, L. H. & P. P. Banerjee (2009) Identification of a biphasic role for genistein in the
regulation of prostate cancer growth and metastasis. Cancer Res, 69, 3695-703.

www.intechopen.com



Staying a Step Ahead of Cancer 89

Eliassen, A. H., S. E. Hankinson, B. Rosner, M. D. Holmes & W. C. Willett (2010) Physical
activity and risk of breast cancer among postmenopausal women. Arch Intern Med,
170, 1758-64.

Esteller, M., J. M. Silva, G. Dominguez, F. Bonilla, X. Matias-Guiu, E. Lerma, E. Bussaglia, J.
Prat, I. C. Harkes, E. A. Repasky, E. Gabrielson, M. Schutte, S. B. Baylin & J. G.
Herman (2000) Promoter Hypermethylation and BRCA1 Inactivation in Sporadic
Breast and Ovarian Tumors. Journal of the National Cancer Institute, 92, 564-569.

Etemadi, A., A. Golozar, F. Kamangar, N. D. Freedman, R. Shakeri, C. Matthews, F. Islami,
P. Boffetta, P. Brennan, C. C. Abnet, R. Malekzadeh & S. M. Dawsey (2011) Large
body size and sedentary lifestyle during childhood and early adulthood and
esophageal squamous cell carcinoma in a high-risk population. Ann Oncol.

Fedirko, V., R. M. Bostick, W. D. Flanders, Q. Long, E. Sidelnikov, A. Shaukat, C. R. Daniel,
R. E. Rutherford & J. J. Woodard (2009) Effects of vitamin d and calcium on
proliferation and differentiation in normal colon mucosa: a randomized clinical
trial. Cancer Epidemiol Biomarkers Prev, 18, 2933-41.

Feeney, M. J. (2004) Fruits and the prevention of lifestyle-related diseases. Clin Exp Pharmacol
Physiol, 31 Suppl 2, S11-3.

Fisher, B., J. P. Costantino, D. L. Wickerham, R. S. Cecchini, W. M. Cronin, A. Robidoux, T.
B. Bevers, M. T. Kavanah, J. N. Atkins, R. G. Margolese, C. D. Runowicz, J. M.
James, L. G. Ford & N. Wolmark (2005) Tamoxifen for the Prevention of Breast
Cancer: Current Status of the National Surgical Adjuvant Breast and Bowel Project
P-1 Study. Journal of the National Cancer Institute, 97, 1652-1662.

Fisher, B., J. P. Costantino, D. L. Wickerham, C. K. Redmond, M. Kavanah, W. M. Cronin, V.
Vogel, A. Robidoux, N. Dimitrov, J. Atkins, M. Daly, S. Wieand, E. Tan-Chiu, L.
Ford, N. Wolmark, B. other National Surgical Adjuvant & I. Bowel Project (1998)
Tamoxifen for Prevention of Breast Cancer: Report of the National Surgical
Adjuvant Breast and Bowel Project P-1 Study. Journal of the National Cancer Institute,
90, 1371-1388.

Fleeman, N., C. Martin Saborido, K. Payne, A. Boland, R. Dickson, Y. Dundar, A. Fernandez
Santander, S. Howell, W. Newman, ]J. Oyee & T. Walley (2011) The clinical
effectiveness and cost-effectiveness of genotyping for CYP2D6 for the management
of women with breast cancer treated with tamoxifen: a systematic review. Health
Technol Assess, 15, 1-102.

Fossey, S. L., M. D. Bear, J. Lin, C. Li, E. B. Schwartz, P. K. Li, J. R. Fuchs, ]. Fenger, W. C.
Kisseberth & C. A. London (2011) The novel curcumin analog FLLL32 decreases
STAT3 DNA binding activity and expression, and induces apoptosis in
osteosarcoma cell lines. BMC Cancer, 11, 112.

Franco, R., O. Schoneveld, A. G. Georgakilas & M. 1. Panayiotidis (2008) Oxidative stress,
DNA methylation and carcinogenesis. Cancer Lett., 266, 6-12

Frederick, P. J. & W. K. Huh (2008) Evaluation of the interim analysis from the PATRICIA
study group: efficacy of a vaccine against HPV 16 and 18. Expert Rev Anticancer
Ther, 8, 701-5.

Friedenson, B. (2007) The BRCA1/2 pathway prevents hematologic cancers in addition to
breast and ovarian cancers. BMC Cancer, 7, 152.

Gandhi, S. & S. Verma (2011) Early breast cancer in the older woman. Oncologist, 16, 479-85.

www.intechopen.com



90 Cancer Prevention — From Mechanisms to Translational Benefits

Garrido, J. M., E. Manuela, P. J. Garrido, A. M. Oliveira-Brett & F. Borges (2011) An
electrochemical outlook on tamoxifen biotransformation: current and future
prospects. Curr Drug Metab, 12, 372-82.

Gasper, A. V., A. Al-Janobi, J. A. Smith, J. R. Bacon, P. Fortun, C. Atherton, M. A. Taylor, C.
J. Hawkey, D. A. Barrett & R. F. Mithen (2005) Glutathione S-transferase M1
polymorphism and metabolism of sulforaphane from standard and high-
glucosinolate broccoli. Am | Clin Nutr, 82, 1283-91.

Ghosh, N., R. Chaki, V. Mandal & S. C. Mandal (2010) COX-2 as a target for cancer
chemotherapy. Pharmacol Rep, 62, 233-44.

Giovannucci, E., D. M. Harlan, M. C. Archer, R. M. Bergenstal, S. M. Gapstur, L. A. Habel,
M. Pollak, J. G. Regensteiner & D. Yee (2010) Diabetes and cancer: a consensus
report. CA Cancer ] Clin, 60, 207-21.

Giovannucci, E., E. B. Rimm, G. A. Colditz, M. J. Stampfer, A. Ascherio, C. C. Chute & W. C.
Willett (1993) A Prospective Study of Dietary Fat and Risk of Prostate Cancer.
Journal of the National Cancer Institute, 85, 1571-1579.

Glienke, W., L. Maute, J. Wicht & L. Bergmann (2010) Curcumin inhibits constitutive STAT3
phosphorylation in human pancreatic cancer cell lines and downregulation of
survivin/BIRC5 gene expression. Cancer Invest, 28, 166-71.

Goetz, M. P., D. J. Schaid, D. L. Wickerham, S. Safgren, T. Mushiroda, M. Kubo, A. Batzler, J.
P. Costantino, V. G. Vogel, S. Paik, E. E. Carlson, D. A. Flockhart, N. Wolmark, Y.
Nakamura, R. M. Weinshilboum, J. N. Ingle & M. M. Ames (2011) Evaluation of
CYP2D6 and Efficacy of Tamoxifen and Raloxifene in Women Treated for Breast
Cancer Chemoprevention: Results from the NSABP P1 and P2 Clinical Trials. Clin
Cancer Res, 17, 6944-6951.

Gonzalez, M., J. M. Vignaud, C. Clement-Duchene, A. Luc, P. Wild, O. Bertrand, L.
Thiberville, Y. Martinet, J. Benichou & C. Paris (2011) Smoking, Occupational Risk
Factors, and Bronchial Tumor Location: A Possible Impact for Lung Cancer
Computed Tomography Scan Screening. | Thorac Oncol.

Goodwin, P. J., J. A. Ligibel & V. Stambolic (2009) Metformin in Breast Cancer: Time for
Action. Journal of Clinical Oncology, 27, 3271-3273.

Gorgoulis, V. G., L. V. Vassiliou, P. Karakaidos, P. Zacharatos, A. Kotsinas, T. Liloglou, M.
Venere, R. A. Ditullio, Jr., N. G. Kastrinakis, B. Levy, D. Kletsas, A. Yoneta, M.
Herlyn, C. Kittas & T. D. Halazonetis (2005) Activation of the DNA damage
checkpoint and genomic instability in human precancerous lesions. Nature, 434,
907-13.

Gotay, C. C. (2010) Cancer prevention: major initiatives and looking into the future. Expert
Rev Pharmacoecon Outcomes Res, 10, 143-54.

Graeser, M. K., C. Engel, K. Rhiem, D. Gadzicki, U. Bick, K. Kast, U. G. Froster, B. Schlehe,
A. Bechtold, N. Arnold, S. Preisler-Adams, C. Nestle-Kraemling, M. Zaino, M.
Loeffler, M. Kiechle, A. Meindl, D. Varga & R. K. Schmutzler (2009) Contralateral
Breast Cancer Risk in BRCA1 and BRCA2 Mutation Carriers. Journal of Clinical
Oncology, 27, 5887-5892.

Greenlee, H., D. L. Hershman & J. S. Jacobson (2009) Use of antioxidant supplements during
breast cancer treatment: a comprehensive review. Breast Cancer Res Treat, 115, 437-
52.

www.intechopen.com



Staying a Step Ahead of Cancer 91

Grese, T. A., J. P. Sluka, H. U. Bryant, G. J. Cullinan, A. L. Glasebrook, C. D. Jones, K.
Matsumoto, A. D. Palkowitz, M. Sato, J. D. Termine, M. A. Winter, N. N. Yang & J.
A. Dodge (1997) Molecular determinants of tissue selectivity in estrogen receptor
modulators. Proceedings of the National Academy of Sciences, 94, 14105-14110.

Gross-Steinmeyer, K., P. L. Stapleton, J. H. Tracy, T. K. Bammler, S. C. Strom & D. L. Eaton
(2010) Sulforaphane- and phenethyl isothiocyanate-induced inhibition of aflatoxin
Bl-mediated genotoxicity in human hepatocytes: role of GSTM1 genotype and
CYP3A4 gene expression. Toxicol Sci, 116, 422-32.

Gross, G. A., R. J. Turesky, L. B. Fay, W. G. Stillwell, P. L. Skipper & S. R. Tannenbaum
(1993) Heterocyclic aromatic amine formation in grilled bacon, beef and fish and in
grill scrapings. Carcinogenesis, 14, 2313-2318.

Halazonetis, T. D., V. G. Gorgoulis & J. Bartek (2008) An oncogene-induced DNA damage
model for cancer development. Science, 319, 1352-5.

Half, E.,, Y. Sun & F. A. Sinicrope (2007) Anti-EGFR and ErbB-2 antibodies attenuate
cyclooxygenase-2 expression and cooperatively inhibit survival of human colon
cancer cells. Cancer Lett, 251, 237-46.

Hall, E. H. & S. E. Crowe (2011) Environmental and lifestyle influences on disorders of the
large and small intestine: implications for treatment. Dig Dis, 29, 249-54.

Hanahan, D. & R. A. Weinberg (2000) The hallmarks of cancer. Cell, 100, 57-70.

Hansen, N. J., R. C. Wylie, S. M. Phipps, W. K. Love, L. G. Andrews & T. O. Tollefsbol (2007)
The low-toxicity 9-cis UAB30 novel retinoid down-regulates the DNA
methyltransferases and has anti-telomerase activity in human breast cancer cells.
Int ] Oncol, 30, 641-50.

Harris, R. E. (2007) Cyclooxygenase-2 (cox-2) and the inflammogenesis of cancer. Subcell
Biochem, 42, 93-126.

Harris, R. E., ]. Beebe-Donk, H. Doss & D. Burr Doss (2005) Aspirin, ibuprofen, and other
non-steroidal anti-inflammatory drugs in cancer prevention: a critical review of
non-selective COX-2 blockade (review). Oncol Rep, 13, 559-83.

Hatt, L., S. Loft, L. Risom, P. MA ller, M. SA rensen, O. Raaschou-Nielsen, K. Overvad, A.
TjA nneland & U. Vogel (2008) OGGl expression and OGGIl Ser326Cys
polymorphism and risk of lung cancer in a prospective study. Mutation
Research/Fundamental and Molecular Mechanisms of Mutagenesis, 639, 45-54.

Heard, I. (2011) Human papillomavirus, cancer and vaccination. Curr Opin HIV AIDS, 6,
297-302.

Heinonen, O. P., L. Koss, D. Albanes, P. R. Taylor, A. M. Hartman, B. K. Edwards, J.
Virtamo, J. K. Huttunen, J. Haapakoski, N. Malila, M. Rautalahti, S. Ripatti, H.
MAgenpAcAn, L. Teerenhovi & M. Virolainen (1998) Prostate Cancer and
Supplementation With +-Tocopherol and {2-Carotene: Incidence and Mortality in a
Controlled Trial. Journal of the National Cancer Institute, 90, 440-446.

Hennings, H., D. Michael, C. Cheng, P. Steinert, K. Holbrook & S. H. Yuspa (1980) Calcium
regulation of growth and differentiation of mouse epidermal cells in culture. Cell,
19, 245-254.

Herrero, J. I, F. Pardo, D. D'Avola, F. Alegre, F. Rotellar, M. Ifiarrairaegui, P. Marti, B.
Sangro & J. Quiroga (2011) Risk factors of lung, head and neck, esophageal, and
kidney and urinary tract carcinomas after liver transplantation: The effect of
smoking withdrawal. Liver Transplantation, 17, 402-408.

www.intechopen.com



92 Cancer Prevention — From Mechanisms to Translational Benefits

Herzog, T. J., W. K. Huh, L. S. Downs, J. S. Smith & B. J. Monk (2008) Initial lessons learned
in HPV vaccination. Gynecol Oncol, 109, S4-11.

Heymach, J. V., T. J. Shackleford, H. T. Tran, S.-Y. Yoo, K.-A. Do, M. Wergin, P. Saintigny, R.
T. Vollmer, T. J. Polascik, D. C. Snyder, M. T. Ruffin, S. Yan, M. Dewhirst, A. B.
Kunnumakkara, B. B. Aggarwal & W. Demark-Wahnefried (2011) Effect of Low-Fat
Diets on Plasma Levels of NF-kB Regulated Inflammatory Cytokines and
Angiogenic Factors in Men with Prostate Cancer. Cancer Prevention Research, 4,
1590-1598.

Hida, T., K.-i. Kozaki, H. Muramatsu, A. Masuda, S. Shimizu, T. Mitsudomi, T. Sugiura, M.
Ogawa & T. Takahashi (2000) Cyclooxygenase-2 Inhibitor Induces Apoptosis and
Enhances Cytotoxicity of Various Anticancer Agents in Non-Small Cell Lung
Cancer Cell Lines. Clinical Cancer Research, 6, 2006-2011.

Hoda, M. R., A. Hamza, K. Fischer, S. Wagner, J. Schneider, H. Heynemann & P. Fornara
(2010) Obesity as a risk factor for prostate cancer: role for adipocytokines and
involvement of tyrosine kinase pathway. Aktuelle Urol, 41, 178-83.

Hollstein, M., D. Sidransky, B. Vogelstein & C. C. Harris (1991) P53 MUTATIONS IN
HUMAN CANCERS. Science, 253, 49-53.

Holmes, M. D., W. Y. Chen, S. E. Hankinson & W. C. Willett (2009) Physical activity's impact
on the association of fat and fiber intake with survival after breast cancer. Am |
Epidemiol, 170, 1250-6.

Holst, B. & G. Williamson (2008) Nutrients and phytochemicals: from bioavailability to
bioefficacy beyond antioxidants. Curr Opin Biotechnol, 19, 73-82.

Hoque, A., D. Albanes, S. Lippman, M. Spitz, P. Taylor, E. Klein, I. Thompson, P. Goodman,
J. Stanford, ]J. Crowley, C. Coltman & R. Santella (2001) Molecular epidemiologic
studies within the Selenium and Vitamin E Cancer Prevention Trial (SELECT).
Cancer Causes and Control, 12, 627-633.

Hsu, A.-L., T.-T. Ching, D.-5. Wang, X. Song, V. M. Rangnekar & C.-5. Chen (2000) The
Cyclooxygenase-2 Inhibitor Celecoxib Induces Apoptosis by Blocking Akt
Activation in Human Prostate Cancer Cells Independently of Bcl-2. Journal of
Biological Chemistry, 275,11397-11403.

Huang, X., S. Chen, L. Xu, Y. Liu, D. K. Deb, L. C. Platanias & R. C. Bergan (2005) Genistein
inhibits p38 map kinase activation, matrix metalloproteinase type 2, and cell
invasion in human prostate epithelial cells. Cancer Res, 65, 3470-8.

Huh, W. K, J. E. Kendrick & R. D. Alvarez (2007) New advances in vaccine technology and
improved cervical cancer prevention. Obstet Gynecol, 109, 1187-92.

Huh, W. K. & R. B. Roden (2008) The future of vaccines for cervical cancer. Gynecol Oncol,
109, 548-56.

Hymowitz, N. (2011) Smoking and cancer: a review of public health and clinical
implications. ] Natl Med Assoc, 103, 695-700.

lliakis, G., H. Wang, A. R. Perrault, W. Boecker, B. Rosidi, F. Windhofer, W. Wu, ]J. Guan, G.
Terzoudi & G. Pantelias (2004) Mechanisms of DNA double strand break repair
and chromosome aberration formation. Cytogenetic and Genome Research, 104, 14-20.

Ishizaki, T., K. Katsumata, A. Tsuchida, T. Wada, Y. Mori, M. Hisada, H. Kawakita & T.
Aoki (2006) Etodolac, a selective cyclooxygenase-2 inhibitor, inhibits liver
metastasis of colorectal cancer cells via the suppression of MMP-9 activity. Int ] Mol
Med, 17, 357-62.

www.intechopen.com



Staying a Step Ahead of Cancer 93

Jackson, S. P. & J. Bartek (2009) The DNA-damage response in human biology and disease.
Nature, 461, 1071-1078.

Jiang, J., E. S. Yang, G. Jiang, S. Nowsheen, H. Wang, T. Wang, Y. Wang, D. Billheimer, A. B.
Chakravarthy, M. Brown, B. Haffty & F. Xia (2011) p53-dependent BRCA1 nuclear
export controls cellular susceptibility to DNA damage. Cancer Res, 71, 5546-57.

Jiralerspong, S., S. L. Palla, S. H. Giordano, F. Meric-Bernstam, C. Liedtke, C. M. Barnett, L.
Hsu, M.-C. Hung, G. N. Hortobagyi & A. M. Gonzalez-Angulo (2009) Metformin
and Pathologic Complete Responses to Neoadjuvant Chemotherapy in Diabetic
Patients With Breast Cancer. Journal of Clinical Oncology, 27, 3297-3302.

Joseph, M. A., K. B. Moysich, J. L. Freudenheim, P. G. Shields, E. D. Bowman, Y. Zhang, J. R.
Marshall & C. B. Ambrosone (2004) Cruciferous vegetables, genetic polymorphisms
in glutathione S-transferases M1 and T1, and prostate cancer risk. Nutr Cancer, 50,
206-13.

Kale, A., S. Gawande & S. Kotwal (2008) Cancer phytotherapeutics: role for flavonoids at the
cellular level. Phytother Res, 22, 567-77.

Karnoub, A. E., A. B. Dash, A. P. Vo, A. Sullivan, M. W. Brooks, G. W. Bell, A. L. Richardson,
K. Polyak, R. Tubo & R. A. Weinberg (2007) Mesenchymal stem cells within tumour
stroma promote breast cancer metastasis. Nature, 449, 557-563.

Kasza, K. A., A.]J. Hyland, A. Brown, M. Siahpush, H. H. Yong, A. D. McNeill, L. Li & K. M.
Cummings (2011) The effectiveness of tobacco marketing regulations on reducing
smokers' exposure to advertising and promotion: findings from the International
Tobacco Control (ITC) Four Country Survey. Int | Environ Res Public Health, 8, 321-
40.

Kaur, M., C. Agarwal & R. Agarwal (2009) Anticancer and cancer chemopreventive potential
of grape seed extract and other grape-based products. | Nutr, 139, 18065-12S.

Kendal, W. S. & G. Nicholas (2007) A Population-Based Analysis of Second Primary Cancers
After Irradiation for Rectal Cancer. American Journal of Clinical Oncology, 30, 333-339
10.1097/01.coc.0000258084.55036.9.

Kendrick, J. E, W. K. Huh & R. D. Alvarez (2006) Novel methods to treat and prevent
human papillomavirus infection. Expert Rev Anti Infect Ther, 4, 593-600.

Khan, N., F. Afaq & H. Mukhtar (2010) Lifestyle as risk factor for cancer: Evidence from
human studies. Cancer Lett, 293, 133-43.

Khan, Z., N. Khan, R. P. Tiwari, N. K. Sah, G. B. Prasad & P. S. Bisen (2011) Biology of Cox-2:
an application in cancer therapeutics. Curr Drug Targets, 12, 1082-93.

Kilic, N., M. E. Myrick, S. M. Schmid & U. Gueth (2011) Eligibility, Compliance and
Persistence of Sequential Therapy with Aromatase Inhibitors following 2-3 Years of
Tamoxifen in Endocrine Adjuvant Breast Cancer Therapy. Oncology, 81, 151-157.

Kim, E. H., W. C. Willett, T. Fung, B. Rosner & M. D. Holmes (2011) Diet quality indices and
postmenopausal breast cancer survival. Nutr Cancer, 63, 381-8.

King, B. A, A. ]. Hyland, R. Borland, A. McNeill & K. M. Cummings (2011a) Socioeconomic
variation in the prevalence, introduction, retention, and removal of smoke-free
policies among smokers: findings from the International Tobacco Control (ITC)
Four Country Survey. Int | Environ Res Public Health, 8, 411-34.

King, B. A, M. C. Mahoney, K. M. Cummings & A. J. Hyland (2011b) Intervention to
promote smoke-free policies among multiunit housing operators. | Public Health
Manag Pract, 17, E1-8.

www.intechopen.com



94 Cancer Prevention — From Mechanisms to Translational Benefits

King, M.-C., J. H. Marks, J. B. Mandell & G. The New York Breast Cancer Study (2003) Breast
and Ovarian Cancer Risks Due to Inherited Mutations in BRCA1 and BRCA2.
Science, 302, 643-646.

Kirby, T. O., W. Huh & R. Alvarez (2002) Immunotherapy of ovarian cancer. Expert Opin Biol
Ther, 2, 409-17.

Kiyotani, K., T. Mushiroda, Y. Nakamura & H. Zembutsu (2011) Pharmacogenomics of
tamoxifen: roles of drug metabolizing enzymes and transporters. Drug Metab
Pharmacokinet.

Klein, T. J. & P. M. Glazer (2010) The Tumor Microenvironment and DNA Repair. Semin.
Radiat. Oncol. , 20, 282-287.

Kleinerman, R. A., J. D. Boice, Jr., H. H. Storm, P. Sparen, A. Andersen, E. Pukkala, C. F.
Lynch, B. F. Hankey & J. T. Flannery (1995) Second primary cancer after treatment
for cervical cancer. An international cancer registries study. Cancer, 76, 442-52.

Kochuparambil, S. T., B. Al-Husein, A. Goc, S. Soliman & P. R. Somanath (2011) Anticancer
Efficacy of Simvastatin on Prostate Cancer Cells and Tumor Xenografts Is
Associated with Inhibition of Akt and Reduced Prostate-Specific Antigen
Expression. Journal of Pharmacology and Experimental Therapeutics, 336, 496-505.

Koehne, C. H. & R. N. Dubois (2004) COX-2 inhibition and colorectal cancer. Semin Oncol,
31, 12-21.

Kong, C. Y., K. J. Nattinger, T. J. Hayeck, Z. B. Omer, Y. C. Wang, S. J. Spechler, P. M.
McMahon, G. S. Gazelle & C. Hur (2011) The Impact of Obesity on the Rise in
Esophageal Adenocarcinoma Incidence: Estimates from a Disease Simulation
Model. Cancer Epidemiol Biomarkers Prev.

Kossman, D. A., N. I. Williams, S. M. Domchek, M. S. Kurzer, ]. E. Stopfer & K. H. Schmitz
(2011) Exercise Lowers Estrogen and Progesterone Levels in Premenopausal
Women at High Risk of Breast Cancer. | Appl Physiol.

Krishnan, A. V. & D. Feldman (2009) Molecular pathways mediating the anti-inflammatory
effects of calcitriol: implications for prostate cancer chemoprevention and
treatment. Endocr Relat Cancer, 17, R19-38.

--- (2010) Mechanisms of the anti-cancer and anti-inflammatory actions of vitamin D. Annu
Rev Pharmacol Toxicol, 51, 311-36.

Krishnan, A. V., D. Feldman, D. L. Trump & C. S. Johnson. 2011. Anti-inflammatory Activity
of Calcitriol in Cancer

Vitamin D and Cancer. 53-71. Springer New York.

Krishnan, A. V., S. Swami, L. Peng, J. Wang, ]J. Moreno & D. Feldman (2009) Tissue-selective
regulation of aromatase expression by calcitriol: implications for breast cancer
therapy. Endocrinology, 151, 32-42.

Krishnan, A. V., D. L. Trump, C. S. Johnson & D. Feldman (2010) The role of vitamin D in
cancer prevention and treatment. Endocrinol Metab Clin North Am, 39, 401-18, table
of contents.

Kumar, B., K. G. Cordell, J. S. Lee, M. E. Prince, H. H. Tran, G. T. Wolf, S. G. Urba, F. P.
Worden, D. B. Chepeha, T. N. Teknos, A. Eisbruch, C. I. Tsien, J. M. Taylor, N. J.
D'Silva, K. Yang, D. M. Kurnit, C. R. Bradford & T. E. Carey (2007) Response to
therapy and outcomes in oropharyngeal cancer are associated with biomarkers
including human papillomavirus, epidermal growth factor receptor, gender, and
smoking. Int | Radiat Oncol Biol Phys, 69, 5109-11.

www.intechopen.com



Staying a Step Ahead of Cancer 95

Kumar, B., K. G. Cordell, J. S. Lee, F. P. Worden, M. E. Prince, H. H. Tran, G. T. Wolf, S. G.
Urba, D. B. Chepeha, T. N. Teknos, A. Eisbruch, C. I. Tsien, J. M. Taylor, N. J.
D'Silva, K. Yang, D. M. Kurnit, J. A. Bauer, C. R. Bradford & T. E. Carey (2008)
EGFR, p16, HPV Titer, Bcl-xL and p53, sex, and smoking as indicators of response
to therapy and survival in oropharyngeal cancer. | Clin Oncol, 26, 3128-37.

Kumi-Diaka, J.,, K. Merchant, A. Haces, V. Hormann & M. Johnson (2010) Genistein-
selenium combination induces growth arrest in prostate cancer cells. | Med Food, 13,
842-50.

Kundu, N. & A. M. Fulton (2002) Selective Cyclooxygenase (COX)-1 or COX-2 Inhibitors
Control Metastatic Disease in a Murine Model of Breast Cancer. Cancer Research, 62,
2343-2346.

Lagergren, J. (2011) Influence of obesity on the risk of esophageal disorders. Nat Rev
Gastroenterol Hepatol, 8, 340-7.

Lam, D. C. & J. D. Minna (2011) How do we safely get people to stop smoking? Cancer Prev
Res (Phila), 4, 1724-7.

Lampe, J. W. (2007) Diet, genetic polymorphisms, detoxification, and health risks. Altern
Ther Health Med, 13, S108-11.

--- (2009) Interindividual differences in response to plant-based diets: implications for cancer
risk. Am | Clin Nutr, 89, 15535-1557S.

Land, S. R., W. M. Cronin, D. L. Wickerham, J. P. Costantino, N. J. Christian, W. M. Klein &
P. A. Ganz (2011) Cigarette smoking, obesity, physical activity, and alcohol use as
predictors of chemoprevention adherence in the national surgical adjuvant breast
and bowel project p-1 breast cancer prevention trial. Cancer Prev Res (Phila), 4, 1393-
400.

Lanzotti, V. (2006) The analysis of onion and garlic. | Chromatogr A, 1112, 3-22.

Lappe, J. M., D. Travers-Gustafson, K. M. Davies, R. R. Recker & R. P. Heaney (2007)
Vitamin D and calcium supplementation reduces cancer risk: results of a
randomized trial. The American Journal of Clinical Nutrition, 85, 1586-1591.

Lehtinen, M., J. Paavonen, C. M. Wheeler, U. Jaisamrarn, S. M. Garland, X. Castellsague, S.
R. Skinner, D. Apter, P. Naud, J. Salmeron, S. N. Chow, H. Kitchener, ]J. C. Teixeira,
J. Hedrick, G. Limson, A. Szarewski, B. Romanowski, F. Y. Aoki, T. F. Schwarz, W.
A. Poppe, N. S. De Carvalho, M. J. Germar, K. Peters, A. Mindel, P. De Sutter, F. X.
Bosch, M. P. David, D. Descamps, F. Struyf & G. Dubin (2011) Overall efficacy of
HPV-16/18 AS04-adjuvanted vaccine against grade 3 or greater cervical
intraepithelial neoplasia: 4-year end-of-study analysis of the randomised, double-
blind PATRICIA trial. Lancet Oncol.

Li, C, L. S. Balluz, C. A. Okoro, T. W. Strine, J. M. Lin, M. Town, W. Garvin, W. Murphy, W.
Bartoli & B. Valluru (2011a) Surveillance of certain health behaviors and conditions
among states and selected local areas --- Behavioral Risk Factor Surveillance
System, United States, 2009. MMIWR Surveill Summ, 60, 1-250.

Li, Y., O. Kucuk, M. Hussain, J. Abrams, M. L. Cher & F. H. Sarkar (2006) Antitumor and
antimetastatic activities of docetaxel are enhanced by genistein through regulation
of osteoprotegerin/receptor activator of nuclear factor-kappaB (RANK)/RANK
ligand/ MMP-9 signaling in prostate cancer. Cancer Res, 66, 4816-25.

Li, Z., L. Carrier, A. Belame, A. Thiyagarajah, V. Salvo, M. Burow & B. Rowan (2009)
Combination of methylselenocysteine with tamoxifen inhibits MCF-7 breast cancer

www.intechopen.com



96 Cancer Prevention — From Mechanisms to Translational Benefits

xenografts in nude mice through elevated apoptosis and reduced angiogenesis.
Breast Cancer Research and Treatment, 118, 33-43.

Li, Z., W. Li, L. Song & W. Zhu (2011b) Cilia, adenomatous polyposis coli and associated
diseases. Oncogene.

Lin, J. H., S. M. Zhang & J. E. Manson (2011) Predicting adherence to tamoxifen for breast
cancer adjuvant therapy and prevention. Cancer Prev Res (Phila), 4, 1360-5.

Linos, E., M. D. Holmes & W. C. Willett (2007) Diet and breast cancer. Curr Oncol Rep, 9, 31-
41.

Linos, E. & W. Willett (2009) Meat, dairy, and breast cancer: do we have an answer? Am |
Clin Nutr, 90, 455-6.

Linos, E. & W. C. Willett (2007) Diet and breast cancer risk reduction. | Natl Compr Canc
Netw, 5, 711-718.

Linos, E.,, W. C. Willett, E. Cho & L. Frazier (2010) Adolescent diet in relation to breast
cancer risk among premenopausal women. Cancer Epidemiol Biomarkers Prev, 19,
689-96.

Liontos, M., M. Koutsami, M. Sideridou, K. Evangelou, D. Kletsas, B. Levy, A. Kotsinas, O.
Nahum, V. Zoumpourlis, M. Kouloukoussa, Z. Lygerou, S. Taraviras, C. Kittas, ].
Bartkova, A. G. Papavassiliou, J. Bartek, T. D. Halazonetis & V. G. Gorgoulis (2007)
Deregulated Overexpression of hCdtl and hCdc6 Promotes Malignant Behavior.
Cancer Research, 67, 10899-10909.

Love, W. K,, ]. T. Deangelis, J. B. Berletch, S. M. Phipps, L. G. Andrews, W. ]. Brouillette, D.
D. Muccio & T. O. Tollefsbol (2008) The Novel Retinoid, 9cUAB30, Inhibits
Telomerase and Induces Apoptosis in HL60 Cells. Transl Oncol, 1, 148-52.

Lowy, D. R. & K. Munger (2010) Prognostic Implications of HPV in Oropharyngeal Cancer.
New England Journal of Medicine, 363, 82-84.

Lynch, B. M., H. K. Neilson & C. M. Friedenreich (2010) Physical activity and breast cancer
prevention. Recent Results Cancer Res, 186, 13-42.

Ma, Y., D. L. Trump & C. S. Johnson (2010) Vitamin D in combination cancer treatment. |
Cancer, 1, 101-7.

Madan, V., J. T. Lear & R.-M. Szeimies (2010) Non-melanoma skin cancer. The Lancet, 375,
673-685.

Mage, C., A. O. Goldstein, S. Colgan, B. Skinner, K. D. Kramer, J. Steiner & A. H. Staples
(2011) Secondhand smoke policies at state and county fairs. N C Med |, 71, 409-12.

Manson, J. E., S. T. Mayne & S. K. Clinton (2011) Vitamin D and Prevention of Cancer -
Ready for Prime Time? New England Journal of Medicine, 364, 1385-1387.

Marnett, L. ]. (2009) Mechanisms of Cyclooxygenase-2 Inhibition and Cardiovascular Side
Effectsa€” The Plot Thickens. Cancer Prevention Research, 2, 288-290.

Marsit, C. J., M. Liu, H. H. Nelson, M. Posner, M. Suzuki & K. T. Kelsey (2003) Inactivation
of the Fanconi anemia//BRCA pathway in lung and oral cancers: implications for
treatment and survival. Oncogene, 23, 1000-1004.

Martino, S., J. A. Cauley, E. Barrett-Connor, T. J. Powles, J. Mershon, D. Disch, R. J. Secrest,
S. R. Cummings & C. I. For the (2004) Continuing Outcomes Relevant to Evista:
Breast Cancer Incidence in Postmenopausal Osteoporotic Women in a Randomized
Trial of Raloxifene. Journal of the National Cancer Institute, 96, 1751-1761.

Mates, J. M, J. A. Segura, F. J. Alonso & J. Marquez (2011) Anticancer antioxidant regulatory
functions of phytochemicals. Curr Med Chem, 18, 2315-38.

www.intechopen.com



Staying a Step Ahead of Cancer 97

Mattoo, A. K., V. Shukla, T. Fatima, A. K. Handa & S. K. Yachha (2010) Genetic engineering
to enhance crop-based phytonutrients (nutraceuticals) to alleviate diet-related
diseases. Adv Exp Med Biol, 698, 122-43.

McGrath, D. R. & A. D. Spigelman (2008) Putative mechanisms of action for indole-3-
carbinol in the prevention of colorectal cancer. Expert Opin Ther Targets, 12, 729-38.

McWalter, G. K., L. G. Higgins, L. I. McLellan, C. J. Henderson, L. Song, P. J. Thornalley, K.
Itoh, M. Yamamoto & ]. D. Hayes (2004) Transcription factor Nrf2 is essential for
induction of NAD(P)H:quinone oxidoreductase 1, glutathione S-transferases, and
glutamate cysteine ligase by broccoli seeds and isothiocyanates. | Nutr, 134, 3499S-
3506S.

Menter, D. G., R. L. Schilsky & R. N. DuBois (2010) Cyclooxygenase-2 and Cancer
Treatment: Understanding the Risk Should Be Worth the Reward. Clinical Cancer
Research, 16, 1384-1390.

Mills, T. D., S. J. Vinnicombe, C. A. Wells & R. Carpenter (2002) Angiosarcoma of the Breast
After Wide Local Excision and Radiotherapy for Breast Carcinoma. Clinical
Radiology, 57, 63-66.

Myers, E.,, W. K. Huh, J. D. Wright & J. S. Smith (2008) The current and future role of
screening in the era of HPV vaccination. Gynecol Oncol, 109, S31-9.

Nelson, W. G., A. M. De Marzo & W. B. Isaacs (2003) Prostate Cancer. New England Journal of
Medicine, 349, 366-381.

Neto, C. C. (2007) Cranberry and blueberry: evidence for protective effects against cancer
and vascular diseases. Mol Nutr Food Res, 51, 652-64.

Newmark, H. L., M. J. Wargovich & W. R. Bruce (1984) Colon cancer and dietary fat,
phosphate, and calcium: a hypothesis. | Natl Cancer Inst, 72, 1323-5.

No, J. H, M.-K. Kim, Y.-T. Jeon, Y.-B. Kim & Y.-S. Song (2011) Human papillomavirus
vaccine: Widening the scope for cancer prevention. Molecular Carcinogenesis, 50,
244-253.

Obiorah, I. & V. C. Jordan (2011) Progress in endocrine approaches to the treatment and
prevention of breast cancer. Maturitas.

Olsen, C. M., N. Pandeya, A. C. Green, P. M. Webb & D. C. Whiteman (2011) Population
attributable fractions of adenocarcinoma of the esophagus and gastroesophageal
junction. Am | Epidemiol, 174, 582-90.

Oren, M. (2003) Decision making by p53: life, death and cancer. Cell Death and Differentiation,
10, 431-442.

Osborne, C. K. (1998) Tamoxifen in the Treatment of Breast Cancer. New England Journal of
Medicine, 339, 1609-1618.

Ott, J. J., A. Ullrich, M. Mascarenhas & G. A. Stevens (2011) Global cancer incidence and
mortality caused by behavior and infection. Journal of Public Health, 33, 223-233.

Overholt, B. F., M. Panjehpour & J. M. Haydek (1999) Photodynamic therapy for Barrett's
esophagus: follow-up in 100 patients. Gastrointest Endosc, 49, 1-7.

Overholt, B. F., K. K. Wang, J. S. Burdick, C. ]J. Lightdale, M. Kimmey, H. R. Nava, M. V.
Sivak, Jr., N. Nishioka, H. Barr, N. Marcon, M. Pedrosa, M. P. Bronner, M. Grace &
M. Depot (2007) Five-year efficacy and safety of photodynamic therapy with
Photofrin in Barrett's high-grade dysplasia. Gastrointest Endosc, 66, 460-8.

www.intechopen.com



98 Cancer Prevention — From Mechanisms to Translational Benefits

Panjehpour, M. & B. F. Overholt (2006) Porfimer sodium photodynamic therapy for
management of Barrett's esophagus with high-grade dysplasia. Lasers Surg Med, 38,
390-5.

Papanas, N., E. Maltezos & D. P. Mikhailidis (2010) Metformin and cancer: licence to heal?
Expert Opin Investig Drugs, 19, 913-7.

Paz-Elizur, T., M. Krupsky, S. Blumenstein, D. Elinger, E. Schechtman & Z. Livneh (2003)
DNA Repair Activity for Oxidative Damage and Risk of Lung Cancer. Journal of the
National Cancer Institute, 95, 1312-1319.

Pelucchi, C., S. Gallus, W. Garavello, C. Bosetti & C. La Vecchia (2008) Alcohol and tobacco
use, and cancer risk for upper aerodigestive tract and liver. Eur | Cancer Prev, 17,
340-4.

Pelucchi, C., I. Tramacere, P. Boffetta, E. Negri & C. L. Vecchia (2011) Alcohol Consumption
and Cancer Risk. Nutrition and Cancer, 63, 983-990.

Pence, B. C. (1993) Role of calcium in colon cancer prevention: experimental and clinical
studies. Mutat Res, 290, 87-95.

Pereira, C., R. M. Medeiros & M. ]. Dinis-Ribeiro (2009) Cyclooxygenase polymorphisms in
gastric and colorectal carcinogenesis: are conclusive results available? Eur |
Gastroenterol Hepatol, 21, 76-91.

Perks, C. M. & ]J. M. Holly (2011) Hormonal mechanisms underlying the relationship
between obesity and breast cancer. Endocrinol Metab Clin North Am, 40, 485-507, vii.

Pesch, B., B. Kendzia, P. Gustavsson, K. H. Jockel, G. Johnen, H. Pohlabeln, A. Olsson, W.
Ahrens, I. M. Gross, I. Broske, H. E. Wichmann, F. Merletti, L. Richiardi, L.
Simonato, C. Fortes, J. Siemiatycki, M. E. Parent, D. Consonni, M. T. Landi, N.
Caporaso, D. Zaridze, A. Cassidy, N. Szeszenia-Dabrowska, P. Rudnai, J.
Lissowska, I. Stucker, E. Fabianova, R. S. Dumitru, V. Bencko, L. Foretova, V.
Janout, C. M. Rudin, P. Brennan, P. Boffetta, K. Straif & T. Bruning (2011) Cigarette
smoking and lung cancer - relative risk estimates for the major histological types
from a pooled analysis of case-control studies. Int | Cancer.

Peterlik, M., W. B. Grant & H. S. Cross (2009) Calcium, vitamin D and cancer. Anticancer Res,
29, 3687-98.

Phipps, A. I, R. T. Chlebowski, R. Prentice, A. McTiernan, M. L. Stefanick, J. Wactawski-
Wende, L. H. Kuller, L. L. Adams-Campbell, D. Lane, M. Vitolins, G. C. Kabat, T. E.
Rohan & C. I. Li (2011) Body size, physical activity, and risk of triple-negative and
estrogen receptor-positive breast cancer. Cancer Epidemiol Biomarkers Prev, 20, 454-
63.

Platz, E. A., M. F. Leitzmann, K. Visvanathan, E. B. Rimm, M. J. Stampfer, W. C. Willett & E.
Giovannucci (2006) Statin Drugs and Risk of Advanced Prostate Cancer. Journal of
the National Cancer Institute, 98, 1819-1825.

Poland, G. A. & R. M. Jacobson (2004) Prevention of Hepatitis B with the Hepatitis B
Vaccine. New England Journal of Medicine, 351, 2832-2838.

Polo, S. E. & S. P. Jackson (2011) Dynamics of DNA damage response proteins at DNA
breaks: a focus on protein modifications. Genes Dev, 25, 409-33.

Polyak, K., I. Haviv & I. G. Campbell (2009) Co-evolution of tumor cells and their
microenvironment. Trends Genet. , 25, 30-38.

Prakobwong, S., S. C. Gupta, J. H. Kim, B. Sung, P. Pinlaor, Y. Hiraku, S. Wongkham, B.
Sripa, S. Pinlaor & B. B. Aggarwal (2011) Curcumin suppresses proliferation and

www.intechopen.com



Staying a Step Ahead of Cancer 99

induces apoptosis in human biliary cancer cells through modulation of multiple
cell signaling pathways. Carcinogenesis, 32, 1372-80.

Proctor, 1., V. Sharma, M. Khoshzaban & A. Winstanley (2011) Does smoking kill? A study
of death certification and smoking. | Clin Pathol.

Psaty, B. M. & C. D. Furberg (2005) COX-2 Inhibitors - Lessons in Drug Safety. New England
Journal of Medicine, 352, 1133-1135.

Quilty, P. M. & G. R. Kerr (1987) Bladder cancer following low or high dose pelvic
irradiation. Clinical Radiology, 38, 583-585.

Rajasingh, J., H. P. Raikwar, G. Muthian, C. Johnson & J. J. Bright (2006) Curcumin induces
growth-arrest and apoptosis in association with the inhibition of constitutively
active JAK-STAT pathway in T cell leukemia. Biochem Biophys Res Commun, 340,
359-68.

Reddy, B. S. (2007) Strategies for colon cancer prevention: combination of chemopreventive
agents. Subcell Biochem, 42, 213-25.

Reddy, B. S. & C. V. Rao (2005) Chemoprophylaxis of colon cancer. Curr Gastroenterol Rep, 7,
389-95.

Redon, C,, J. S. Dickey, A. Nakamura, I. Kareva, D. Naf, S. Nowsheen, T. B. Kryston, W. M.
Bonner, A. G. Georgakilas & O. A. Sedelnikova (2010) Tumors induce complex
DNA damage in distant proliferative tissues in vivo. Proc. Natl. Acad. Sci. USA, 107,
17992-17997.

Reichman, T. W., ]J. Albanell, X. Wang, M. A. S. Moore & G. P. Studzinski (1997)
Downregulation of telomerase activity in HL60 cells by differentiating agents is
accompanied by increased expression of telomerase-associated protein. Journal of
Cellular Biochemistry, 67, 13-23.

Rekha, C. R. & G. Vijayalakshmi (2010) Isoflavone phytoestrogens in soymilk fermented
with beta-glucosidase producing probiotic lactic acid bacteria. Int | Food Sci Nutr,
62, 111-20.

Ribeiro, A. M., S. Andrade, F. Pinho, J. D. Monteiro, M. Costa, C. Lopes, A. P. Aguas & M. P.
Monteiro (2010) Prostate cancer cell proliferation and angiogenesis in different
obese mice models. Int | Exp Pathol, 91, 374-86.

Riedl, M. A., A. Saxon & D. Diaz-Sanchez (2009) Oral sulforaphane increases Phase II
antioxidant enzymes in the human upper airway. Clin Immunol, 130, 244-51.

Ritz, S. A., J. Wan & D. Diaz-Sanchez (2007) Sulforaphane-stimulated phase II enzyme
induction inhibits cytokine production by airway epithelial cells stimulated with
diesel extract. Am | Physiol Lung Cell Mol Physiol, 292, 1.33-9.

Roberts-Thomson, S. J.,, M. C. Curry & G. R. Monteith (2011) Plasma membrane calcium
pumps and their emerging roles in cancer. World | Biol Chem, 1, 248-53.

Roden, R. & T. C. Wu (2006) How will HPV vaccines affect cervical cancer? Nat Rev Cancer,
6, 753-763.

Romanenko, A., K. Morimura, H. Wanibuchi, M. Wei, W. Zaparin, W. Vinnichenko, A.
Kinoshita, A. Vozianov & S. Fukushima (2003) Urinary bladder lesions induced by
persistent chronic low-dose ionizing radiation. Cancer Science, 94, 328-333.

Rondini, E. A., A. E. Harvey, J. P. Steibel, S. D. Hursting & J. I. Fenton (2011) Energy balance
modulates colon tumor growth: Interactive roles of insulin and estrogen. Mol
Carcinog, 50, 370-82.

www.intechopen.com



100 Cancer Prevention — From Mechanisms to Translational Benefits

Rothwell, P. M., F. G. R. Fowkes, J. F. F. Belch, H. Ogawa, C. P. Warlow & T. W. Meade
(2011) Effect of daily aspirin on long-term risk of death due to cancer: analysis of
individual patient data from randomised trials. The Lancet, 377, 31-41.

Rozengurt, E., ]. Sinnett-Smith & K. Kisfalvi (2010) Crosstalk between insulin/insulin-like
growth factor-1 receptors and G protein-coupled receptor signaling systems: a
novel target for the antidiabetic drug metformin in pancreatic cancer. Clin Cancer
Res, 16, 2505-11.

Rutegard, M., P. Lagergren, H. Nordenstedt & ]. Lagergren (2011) Oesophageal
adenocarcinoma: the new epidemic in men? Maturitas, 69, 244-8.

Ryan, A. M., M. Duong, L. Healy, S. A. Ryan, N. Parekh, J. V. Reynolds & D. G. Power (2011)
Obesity, metabolic syndrome and esophageal adenocarcinoma: epidemiology,
etiology and new targets. Cancer Epidemiol, 35, 309-19.

Saini, S., S. Arora, S. Majid, V. Shahryari, Y. Chen, G. Deng, S. Yamamura, K. Ueno & R.
Dahiya (2011) Curcumin modulates microRNA-203-mediated regulation of the Src-
Akt axis in bladder cancer. Cancer Prev Res (Phila), 4, 1698-709.

Sanborn, C. K., A. O'Connor, R. S. Sawin, K. Moore, M. J. Dehart & K. S. Azarow (2000)
Comparison of telomerase levels before and after differentiation of two cell lines of
human neuroblastoma. | Surg Res, 93, 206-10.

Saslow, D., P. E. Castle, J. T. Cox, D. D. Davey, M. H. Einstein, D. G. Ferris, S. J. Goldie, D.
M. Harper, W. Kinney, A.-B. Moscicki, K. L. Noller, C. M. Wheeler, T. Ades, K. S.
Andrews, M. K. Doroshenk, K. G. Kahn, C. Schmidt, O. Shafey, R. A. Smith, E. E.
Partridge & F. Garcia (2007) American Cancer Society Guideline for Human
Papillomavirus (HPV) Vaccine Use to Prevent Cervical Cancer and Its Precursors.
CA: A Cancer Journal for Clinicians, 57, 7-28.

Saydmohammed, M., D. Joseph & V. Syed (2010) Curcumin suppresses constitutive
activation of STAT-3 by up-regulating protein inhibitor of activated STAT-3 (PIAS-
3) in ovarian and endometrial cancer cells. | Cell Biochem, 110, 447-56.

Scher, H. I., X. Jia, K. Chi, R. de Wit, W. R. Berry, P. Albers, B. Henick, D. Waterhouse, D. J.
Ruether, P. J. Rosen, A. A. Meluch, L. T. Nordquist, P. M. Venner, A. Heidenreich,
L. Chu & G. Heller (2011) Randomized, Open-Label Phase III Trial of Docetaxel
Plus High-Dose Calcitriol Versus Docetaxel Plus Prednisone for Patients With
Castration-Resistant Prostate Cancer. Journal of Clinical Oncology, 29, 2191-2198.

Schreiber, R. D., L. J. Old & M. J. Smyth (2011) Cancer immunoediting: integrating
immunity's roles in cancer suppression and promotion. Science, 331, 1565-1570.

Senkus, E., T. Konefka, M. Nowaczyk & ]. Jassem (2000) Second lower genital tract
squamous cell carcinoma following cervical cancer. Acta Obstetricia et Gynecologica
Scandinavica, 79, 765-770.

Sheng, H., J. Shao, S. C. Kirkland, P. Isakson, R. J. Coffey, ]J. Morrow, R. D. Beauchamp & R.
N. DuBois (1997) Inhibition of human colon cancer cell growth by selective
inhibition of cyclooxygenase-2. | Clin Invest, 99, 2254-9.

Shenouda, N. S., C. Zhou, J. D. Browning, P. ]J. Ansell, M. S. Sakla, D. B. Lubahn & R. S.
MacDonald (2004) Phytoestrogens in Common Herbs Regulate Prostate Cancer
Cell Growth in Vitro. Nutrition and Cancer, 49, 200-208.

Sherr, C. J. & F. McCormick (2002) The RB and p53 pathways in cancer. Cancer Cell, 2, 103-
112.

www.intechopen.com



Staying a Step Ahead of Cancer 101

Shields, P. G. (2011) Long-term Nicotine Replacement Therapy: Cancer Risk in Context.
Cancer Prev Res (Phila), 4, 1719-23.

Shiloh, Y. (2003) ATM and related protein kinases: safeguarding genome integrity. Nat Rev
Cancer, 3, 155-168.

Shirai, T., M. Sano, S. Tamano, S. Takahashi, M. Hirose, M. Futakuchi, R. Hasegawa, K.
Imaida, K. Matsumoto, K. Wakabayashi, T. Sugimura & N. Ito (1997) The prostate:
A target for carcinogenicity of 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine
(PhIP) derived from cooked foods. Cancer Research, 57, 195-198.

Sikalidis, A. K. & B. Varamini (2011) Roles of Hormones and Signaling Molecules in
Describing the Relationship Between Obesity and Colon cancer. Pathol Oncol Res,
17, 785-90.

Sirianni, N., P. K. Ha, M. Oelke, ]J. Califano, W. Gooding, W. Westra, T. L. Whiteside, W. M.
Koch, J. P. Schneck, A. DeLeo & R. L. Ferris (2004) Effect of human papillomavirus-
16 infection on CD8+ T-cell recognition of a wild-type sequence p53264-272 peptide
in patients with squamous cell carcinoma of the head and neck. Clin Cancer Res, 10,
6929-37.

Sirianni, N., J]. Wang & R. L. Ferris (2005) Antiviral activity of Cidofovir on a naturally
human papillomavirus-16 infected squamous cell carcinoma of the head and neck
(SCCHN) cell line improves radiation sensitivity. Oral Oncol, 41, 423-8.

Sisk, E. A., S. G. Soltys, S. Zhu, S. G. Fisher, T. E. Carey & C. R. Bradford (2002) Human
papillomavirus and p53 mutational status as prognostic factors in head and neck
carcinoma. Head Neck, 24, 841-9.

Smith, C. J., Y. Zhang, C. M. Koboldt, J]. Muhammad, B. S. Zweifel, A. Shaffer, ]. ]. Talley, J.
L. Masferrer, K. Seibert & P. C. Isakson (1998) Pharmacological analysis of
cyclooxygenase-1 in inflammation. Proceedings of the National Academy of Sciences,
95, 13313-13318.

So,J. Y., H.]. Lee, A. K. Smolarek, S. Paul, C. X. Wang, H. Maehr, M. Uskokovic, X. Zheng,
A. H. Conney, L. Cai, F. Liu & N. Suh (2010) A novel Gemini vitamin D analog
represses the expression of a stem cell marker CD44 in breast cancer. Mol
Pharmacol, 79, 360-7.

Solinas, G., F. Marchesi, C. Garlanda, A. Mantovani & P. Allavena (2010) Inflammation-
mediated promotion of invasion and metastasis. Cancer Metastasis Rev., 29, 243-8.

Sountoulides, P., N. Koletsas, D. Kikidakis, K. Paschalidis & N. Sofikitis (2011) Secondary
malignancies following radiotherapy for prostate cancer. Ther Adv Urol, 2, 119-25.

Souza, R. F., K. Shewmake, D. G. Beer, B. Cryer & S. J. Spechler (2000) Selective Inhibition of
Cyclooxygenase-2 Suppresses Growth and Induces Apoptosis in Human
Esophageal Adenocarcinoma Cells. Cancer Research, 60, 5767-5772.

Sporn, M. B. & A. B. Roberts (1983) Role of retinoids in differentiation and carcinogenesis.
Cancer Res, 43, 3034-40.

Sreekanth, C. N., S. V. Bava, E. Sreekumar & R. J. Anto (2011) Molecular evidences for the
chemosensitizing efficacy of liposomal curcumin in paclitaxel chemotherapy in
mouse models of cervical cancer. Oncogene, 30, 3139-52.

Stavridi, E. S. & T. D. Halazonetis (2005) Nbs1 moving up in the world. Nat Cell Biol, 7, 648-
650.

www.intechopen.com



102 Cancer Prevention — From Mechanisms to Translational Benefits

Storey, A., M. Thomas, A. Kalita, C. Harwood, D. Gardiol, F. Mantovani, J. Breuer, I. M.
Leigh, G. Matlashewski & L. Banks (1998) Role of a p53 polymorphism in the
development of human papilloma-virus-associated cancer. Nature, 393, 229-234.

Stratton, M. R. (2011) Exploring the genomes of cancer cells: progress and promise. Scierce,
331, 1553-8.

Stricker, T., D. V. Catenacci & T. Y. Seiwert (2011) Molecular profiling of cancer--the future
of personalized cancer medicine: a primer on cancer biology and the tools
necessary to bring molecular testing to the clinic. Semin Oncol, 38, 173-85.

Su, X., R. M. Tamimi, L. C. Collins, H. J. Baer, E. Cho, L. Sampson, W. C. Willett, S. J. Schnitt,
J. L. Connolly, B. A. Rosner & G. A. Colditz (2010) Intake of fiber and nuts during
adolescence and incidence of proliferative benign breast disease. Cancer Causes
Control, 21, 1033-46.

Subbaramaiah, K., L. R. Howe, P. Bhardwaj, B. Du, C. Gravaghi, R. K. Yantiss, X. K. Zhou, V.
A. Blaho, T. Hla, P. Yang, L. Kopelovich, C. A. Hudis & A. J. Dannenberg (2011)
Obesity is associated with inflammation and elevated aromatase expression in the
mouse mammary gland. Cancer Prev Res (Phila), 4, 329-46.

Suh, S. & K. W. Kim (2011) Diabetes and cancer: is diabetes causally related to cancer?
Diabetes Metab |, 35, 193-8.

Suh, Y., F. Afaq, J. J. Johnson & H. Mukhtar (2009) A plant flavonoid fisetin induces
apoptosis in colon cancer cells by inhibition of COX2 and Wnt/EGFR/NEF-kappaB-
signaling pathways. Carcinogenesis, 30, 300-7.

Suit, H., S. Goldberg, A. Niemierko, M. Ancukiewicz, E. Hall, M. Goitein, W. Wong & H.
Paganetti (2007) Secondary Carcinogenesis in Patients Treated with Radiation: A
Review of Data on Radiation-Induced Cancers in Human, Non-human Primate,
Canine and Rodent Subjects. Radiation Research, 167, 12-42.

Sun, Z. J.,, G. Chen, W. Zhang, X. Hu, Y. Liu, Q. Zhou, L. X. Zhu & Y. F. Zhao (2010)
Curcumin dually inhibits both mammalian target of rapamycin and nuclear factor-
kappaB pathways through a crossed phosphatidylinositol 3-kinase/Akt/IkappaB
kinase complex signaling axis in adenoid cystic carcinoma. Mol Pharmacol, 79, 106-
18.

Surh, Y. J. (2008) NF-kappa B and Nrf2 as potential chemopreventive targets of some anti-
inflammatory and antioxidative phytonutrients with anti-inflammatory and
antioxidative activities. Asia Pac | Clin Nutr, 17 Suppl 1, 269-72.

Suzuki, K. & T. Mitsuoka (1992) Effect of low-fat, high-fat, and fiber-supplemented high-fat
diets on colon cancer risk factors in feces of healthy subjects. Nutr Cancer, 18, 63-71.

Suzuki, R., M. Iwasaki, S. Yamamoto, M. Inoue, S. Sasazuki, N. Sawada, T. Yamaji, T.
Shimazu & S. Tsugane (2011) Leisure-time physical activity and breast cancer risk
defined by estrogen and progesterone receptor status--the Japan Public Health
Center-based Prospective Study. Prev Med, 52, 227-33.

Swami, S., A. V. Krishnan, J. Y. Wang, K. Jensen, L. Peng, M. A. Albertelli & D. Feldman
(2011) Inhibitory effects of calcitriol on the growth of MCF-7 breast cancer
xenografts in nude mice: selective modulation of aromatase expression in vivo.
Horm Cancer, 2, 190-202.

Szliszka, E., Z. P. Czuba, A. Mertas, A. Paradysz & W. Krol (2011) The dietary isoflavone
biochanin-A sensitizes prostate cancer cells to TRAIL-induced apoptosis. Urol
Oncol.

www.intechopen.com



Staying a Step Ahead of Cancer 103

Szliszka, E. & W. Krol (2011) Soy isoflavones augment the effect of TRAIL-mediated
apoptotic death in prostate cancer cells. Oncol Rep, 26, 533-41.

Takahashi, Y., J. A. Lavigne, S. D. Hursting, G. V. Chandramouli, S. N. Perkins, Y. S. Kim &
T. T. Wang (2006) Molecular signatures of soy-derived phytochemicals in
androgen-responsive prostate cancer cells: a comparison study using DNA
microarray. Mol Carcinog, 45, 943-56.

Teucher, B., S. Rohrmann & R. Kaaks (2009) Obesity: focus on all-cause mortality and cancer.
Maturitas, 65, 112-6.

Teunissen, S. F., H. Rosing, M. D. Seoane, L. Brunsveld, J. H. Schellens, A. H. Schinkel & J.
H. Beijnen (2011) Investigational study of tamoxifen phase I metabolites using
chromatographic and spectroscopic analytical techniques. | Pharm Biomed Anal, 55,
518-26.

Thomas, D. B. (1995) Alcohol as a cause of cancer. Environ Health Perspect, 103 Suppl 8, 153-
60.

Thompson, D., D. F. Easton & C. the Breast Cancer Linkage (2002) Cancer Incidence in
BRCA1 Mutation Carriers. Journal of the National Cancer Institute, 94, 1358-1365.

Thompson, I. M., P. J. Goodman, C. M. Tangen, M. S. Lucia, G. J. Miller, L. G. Ford, M. M.
Lieber, R. D. Cespedes, J. N. Atkins, S. M. Lippman, S. M. Carlin, A. Ryan, C. M.
Szczepanek, J. ]J. Crowley & C. A. Coltman (2003) The Influence of Finasteride on
the Development of Prostate Cancer. New England Journal of Medicine, 349, 215-224.

Traka, M., A. V. Gasper, A. Melchini, J. R. Bacon, P. W. Needs, V. Frost, A. Chantry, A. M.
Jones, C. A. Ortori, D. A. Barrett, R. Y. Ball, R. D. Mills & R. F. Mithen (2008)
Broccoli consumption interacts with GSTM1 to perturb oncogenic signalling
pathways in the prostate. PLoS One, 3, 2568.

Tuynman, J. B, L. Vermeulen, E. M. Boon, K. Kemper, A. H. Zwinderman, M. P.
Peppelenbosch & D. J. Richel (2008) Cyclooxygenase-2 inhibition inhibits c-Met
kinase activity and Wnt activity in colon cancer. Cancer Res, 68, 1213-20.

University, E. C. a. O. H. S. (2011) Medications To Reduce the Risk of Primary Breast Cancer
in Women.

van Gent, D. C, ]J. H. J. Hoeijmakers & R. Kanaar (2001) Chromosomal stability and the
DNA double-stranded break connection. Nat Rev Genet, 2, 196-206.

Varani, J. (2011) Calcium, calcium-sensing receptor and growth control in the colonic
mucosa. Histol Histopathol, 26, 769-79.

Vasen, H. F. A. & W. H. de Vos tot Nederveen Cappel (2011) Cancer: Lynch syndrome-how
should colorectal cancer be managed? Nat Rev Gastroenterol Hepatol, 8, 184-186.

Vigneri, P., F. Frasca, L. Sciacca, G. Pandini & R. Vigneri (2009) Diabetes and cancer. Endocr
Relat Cancer, 16, 1103-23.

Vogel, V. G,, J. P. Costantino, D. L. Wickerham, W. M. Cronin, R. S. Cecchini, J. N. Atkins, T.
B. Bevers, L. Fehrenbacher, E. R. Pajon, J. L. Wade, A. Robidoux, R. G. Margolese, ].
James, S. M. Lippman, C. D. Runowicz, P. A. Ganz, S. E. Reis, W. McCaskill-
Stevens, L. G. Ford, V. C. Jordan, N. Wolmark, B. for the National Surgical
Adjuvant & P. Bowel (2006) Effects of Tamoxifen vs Raloxifene on the Risk of
Developing Invasive Breast Cancer and Other Disease Outcomes. JAMA: The
Journal of the American Medical Association, 295, 2727-2741.

Vogelstein, B., D. Lane & A. J. Levine (2000) Surfing the p53 network. Nature, 408, 307-310.

www.intechopen.com



104 Cancer Prevention — From Mechanisms to Translational Benefits

Wahlqvist, M. L. & M. S. Lee (2007) Regional food culture and development. Asia Pac | Clin
Nutr, 16 Suppl 1, 2-7.

Walsh, R. A., C. L. Paul, L. Paras, F. Stacey & F. Tzelepis (2011) Workplace-related smoking
in New South Wales: extent of bans, public attitudes and relationships with relapse.
Health Promot | Austr, 22, 85-90.

Wan, J. & D. Diaz-Sanchez (2007) Antioxidant enzyme induction: a new protective approach
against the adverse effects of diesel exhaust particles. Inhal Toxicol, 19 Suppl 1, 177-
82.

Wang, H., E. S. Yang, ]J. Jiang, S. Nowsheen & F. Xia (2010) DNA damage-induced
cytotoxicity is dissociated from BRCA1's DNA repair function but is dependent on
its cytosolic accumulation. Cancer Res, 70, 6258-67.

Wang, S., M. Xu, F. Li, X. Wang, K. Bower, J. Frank, Y. Lu, G. Chen, Z. Zhang, Z. Ke, X. Shi &
J. Luo (2011) Ethanol promotes mammary tumor growth and angiogenesis: the
involvement of chemoattractant factor MCP-1. Breast Cancer Research and Treatment,
1-12.

Wansom, D., E. Light, F. Worden, M. Prince, S. Urba, D. B. Chepeha, K. Cordell, A. Eisbruch,
J. Taylor, N. D'Silva, J. Moyer, C. R. Bradford, D. Kurnit, B. Kumar, T. E. Carey & G.
T. Wolf (2010) Correlation of cellular immunity with human papillomavirus 16
status and outcome in patients with advanced oropharyngeal cancer. Arch.
Otolaryngol. Head Neck Surg., 136, 1267-73.

Wargovich, M. J., P. M. Lynch & B. Levin (1991) Modulating effects of calcium in animal
models of colon carcinogenesis and short-term studies in subjects at increased risk
for colon cancer. Am | Clin Nutr, 54, 2025-205S.

Watson, J. L., A. Greenshields, R. Hill, A. Hilchie, P. W. Lee, C. A. Giacomantonio & D. W.
Hoskin (2009) Curcumin-induced apoptosis in ovarian carcinoma cells is p53-
independent and involves p38 mitogen-activated protein kinase activation and
downregulation of Bcl-2 and survivin expression and Akt signaling. Mol Carcinog,
49, 13-24.

Wattleworth, R. (2011) Human papillomavirus infection and the links to penile and cervical
cancer. | Am Osteopath Assoc, 111, S3-10.

Wenefrida, I, H. S. Utomo, S. B. Blanche & S. D. Linscombe (2009) Enhancing essential
amino acids and health benefit components in grain crops for improved nutritional
values. Recent Pat DNA Gene Seq, 3, 219-25.

Werness, B. A., A. J. Levine & P. M. Howley (1990) Association of human papillomavirus
types 16 and 18 E6 proteins with p53. Science, 248, 76-79.

Wheeler, C. M., X. Castellsague, S. M. Garland, A. Szarewski, ]J. Paavonen, P. Naud, ]J.
Salmeron, S. N. Chow, D. Apter, H. Kitchener, ]J. C. Teixeira, S. R. Skinner, U.
Jaisamrarn, G. Limson, B. Romanowski, F. Y. Aoki, T. F. Schwarz, W. A. Poppe, F.
X. Bosch, D. M. Harper, W. Huh, K. Hardt, T. Zahaf, D. Descamps, F. Struyf, G.
Dubin & M. Lehtinen (2011) Cross-protective efficacy of HPV-16/18 AS04-
adjuvanted vaccine against cervical infection and precancer caused by non-vaccine
oncogenic HPV types: 4-year end-of-study analysis of the randomised, double-
blind PATRICIA trial. Lancet Oncol.

Wijnmaalen, A., B. van Ooijen, B. N. van Geel, S. C. Henzen-Logmans & A. D. Treurniet-
Donker (1993) Angiosarcoma of the breast following lumpectomy, axillary lymph

www.intechopen.com



Staying a Step Ahead of Cancer 105

node dissection, and radiotherapy for primary breast cancer: three case reports and
a review of the literature. Int | Radiat Oncol Biol Phys, 26, 135-9.

Wilken, R., M. Veena, M. Wang & E. Srivatsan (2011) Curcumin: A review of anti-cancer
properties and therapeutic activity in head and neck squamous cell carcinoma.
Molecular Cancer, 10, 12.

Willyard, C. (2011) Lifestyle: Breaking the cancer habit. Nature, 471, S16-7.

Winzer, B. M., D. C. Whiteman, M. M. Reeves & J. D. Paratz (2011) Physical activity and
cancer prevention: a systematic review of clinical trials. Cancer Causes Control, 22,
811-26.

Wong, T. F., T. Takeda, B. Li, K. Tsuiji, M. Kitamura, A. Kondo & N. Yaegashi (2011)
Curcumin disrupts uterine leiomyosarcoma cells through AKT-mTOR pathway
inhibition. Gynecol Oncol, 122, 141-8.

Xu, L., Y. Ding, W. J. Catalona, X. J. Yang, W. F. Anderson, B. Jovanovic, K. Wellman, J.
Killmer, X. Huang, K. A. Scheidt, R. B. Montgomery & R. C. Bergan (2009) MEK4
function, genistein treatment, and invasion of human prostate cancer cells. | Natl
Cancer Inst, 101, 1141-55.

Yang, E. S. & K. L. Burnstein (2003) Vitamin D Inhibits G1 to S Progression in LNCalP
Prostate Cancer Cells through p27Kipl Stabilization and Cdk2 Mislocalization to
the Cytoplasm. Journal of Biological Chemistry, 278, 46862-46868.

Yang, E. S, C. A. Maiorino, B. A. Roos, S. R. Knight & K. L. Burnstein (2002) Vitamin D-
mediated growth inhibition of an androgen-ablated LNCaP cell line model of
human prostate cancer. Molecular and Cellular Endocrinology, 186, 69-79.

Yang, E. S, H. Wang, G. Jiang, S. Nowsheen, A. Fu, D. E. Hallahan & F. Xia (2009) Lithium-
mediated protection of hippocampal cells involves enhancement of DNA-
PKa€”dependent repair in mice. The Journal of Clinical Investigation, 119, 1124-1135.

Yang, X. R., J. Chang-Claude, E. L. Goode, F. J. Couch, H. Nevanlinna, R. L. Milne, M.
Gaudet, M. K. Schmidt, A. Broeks, A. Cox, P. A. Fasching, R. Hein, A. B. Spurdle, F.
Blows, K. Driver, D. Flesch-Janys, J. Heinz, P. Sinn, A. Vrieling, T. Heikkinen, K.
Aittomaki, P. Heikkila, C. Blomqvist, J. Lissowska, B. Peplonska, S. Chanock, J.
Figueroa, L. Brinton, P. Hall, K. Czene, K. Humphreys, H. Darabij, J. Liu, L. J. Van 't
Veer, F. E. van Leeuwen, I. L. Andrulis, G. Glendon, J. A. Knight, A. M. Mulligan, F.
P. O'Malley, N. Weerasooriya, E. M. John, M. W. Beckmann, A. Hartmann, S. B.
Weihbrecht, D. L. Wachter, S. M. Jud, C. R. Loehberg, L. Baglietto, D. R. English, G.
G. Giles, C. A. McLean, G. Severi, D. Lambrechts, T. Vandorpe, C. Weltens, R.
Paridaens, A. Smeets, P. Neven, H. Wildiers, X. Wang, ]J. E. Olson, V. Cafourek, Z.
Fredericksen, M. Kosel, C. Vachon, H. E. Cramp, D. Connley, S. S. Cross, S. P.
Balasubramanian, M. W. Reed, T. Dork, M. Bremer, A. Meyer, J. H. Karstens, A. Ay,
T. W. Park-Simon, P. Hillemanns, J. I. Arias Perez, P. Menendez Rodriguez, P.
Zamora, J. Benitez, Y. D. Ko, H. P. Fischer, U. Hamann, B. Pesch, T. Bruning, C.
Justenhoven, H. Brauch, D. M. Eccles, W. ]. Tapper, S. M. Gerty, E. ]. Sawyer, L. P.
Tomlinson, A. Jones, M. Kerin, N. Miller, N. Mclnerney, H. Anton-Culver, A.
Ziogas, et al. (2010) Associations of breast cancer risk factors with tumor subtypes:

a pooled analysis from the Breast Cancer Association Consortium studies. ] Natl
Cancer Inst, 103, 250-63.

www.intechopen.com



106 Cancer Prevention — From Mechanisms to Translational Benefits

Zanatta, L., H. Bouraima-Lelong, C. Delalande, F. R. Silva & S. Carreau (2011) Regulation of
aromatase expression by lalpha,25(OH)2 vitamin D3 in rat testicular cells. Reprod
Fertil Dev, 23, 725-35.

Zanotto-Filho, A., E. Braganhol, M. 1. Edelweiss, G. A. Behr, R. Zanin, R. Schroder, A.
Simoes-Pires, A. M. Battastini & J. C. Moreira (2011) The curry spice curcumin
selectively inhibits cancer cells growth in vitro and in preclinical model of
glioblastoma. | Nutr Biochem.

Zhang, C., B. Li, X. Zhang, P. Hazarika, B. B. Aggarwal & M. Duvic (2010) Curcumin
selectively induces apoptosis in cutaneous T-cell lymphoma cell lines and patients'
PBMC:s: potential role for STAT-3 and NF-kappaB signaling. | Invest Dermatol, 130,
2110-9.

Zhang, M. Z., J. Xu, B. Yao, H. Yin, Q. Cai, M. J. Shrubsole, X. Chen, V. Kon, W. Zheng, A.
Pozzi & R. C. Harris (2009) Inhibition of 1lbeta-hydroxysteroid dehydrogenase
type II selectively blocks the tumor COX-2 pathway and suppresses colon
carcinogenesis in mice and humans. | Clin Invest, 119, 876-85.

Ziech, D., R. Franco, A. Pappa, V. Malamou-Mitsi, S. Georgakila, A. G. Georgakilas & M. L.
Panayiotidis (2010) The role of epigenetics in environmental and occupational
carcinogenesis. Chem. Biol. Interact., 188, 334-339.

www.intechopen.com



Cancer Prevention - From Mechanisms to Translational Benefits
CANCER PREVENTION Edited by Dr. Alexandros G. Georgakilas

FROM MECHANISMSE TO TRANSLATIONAL
BEMEFITS

Edted by Adandied G. Gessgakda

ISBN 978-953-51-0547-3

1} Hard cover, 476 pages
Publisher InTech
Published online 20, April, 2012

Published in print edition April, 2012

A\ A

This unique synthesis of chapters from top experts in their fields targets the unique and significant area of
cancer prevention for different types of cancers. Perspective readers are invited to go through novel ideas and
current developments in the field of molecular mechanisms for cancer prevention, epidemiological studies,
antioxidant therapies and diets, as well as clinical aspects and new advances in prognosis and avoidance of
cancer. The primary target audience for the book includes PhD students, researchers, biologists, medical
doctors and professionals who are interested in mechanistic studies on cancer prevention and translational
benefits for optimized cancer treatment.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Somaira Nowsheen, Alexandros G. Georgakilas and Eddy S. Yang (2012). Staying a Step Ahead of Cancer,
Cancer Prevention - From Mechanisms to Translational Benefits, Dr. Alexandros G. Georgakilas (Ed.), ISBN:
978-953-51-0547-3, InTech, Available from: http://www.intechopen.com/books/cancer-prevention-from-
mechanisms-to-translational-benefits/staying-a-step-ahead-of-cancer

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE BHIERFARK6SS HiBEFR R ARIRE I AE40582TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2012 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Atiribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.




