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Abstract

The present review study reviewed the literature for the possible
therapeutic roles of aspirin against tumors. Aspirin has various therapeutic
properties among which is the anti-inflammatory property. Epidemiological
studies have proved the efficacy of long term use of aspirin in reducing the
incidence of colorectal cancer by up to 30%, and the cancer risk as well.
Although no exact mechanism has been entirely proposed so far to explain the
antineoplastic effect of aspirin against cancer, two mechanisms have been
under focus, the first is related to its anti-inflammatory properties which are
thought to suppress the inflammatory mediators and to inhibit carcinogenic
mechanisms, and the other mechanism is through the deactivation of COX2.
We would like to raise the possibility for aspirin to be regularly involved in
preventive mechanisms.
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Introduction
An overview of aspirin

The history of aspirin synthesis and production has begun since
1897 when Bayer manufactured it (Jack, 1997). Aspirin has a simple chemical
structure composed of a benzene ring attaching to an acetyl group and a
carboxylic acid group (Logan, 2007). Aspirin is also called acetylsalicylic
acid and it is one of the members in the group called non-steroidal anti-
inflammatory drugs (NSAIDs) (Vane and Botting, 2003). Aspirin has various
therapeutic properties including analgesic, anti-pyretic, anti-thrombotic and
anti-inflammatory (Poindexter, 2015).
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Overview of cancer

The definition of cancer implies the presence of malignant neoplasia
that are characterized by uncontrolled growth of cells which usually have the
ability to invade local or in other sites of the body. Cancers are classified
according to the type of tissue or the primary site in which they are originated
(Taber's Cyclopedic Medical Dictionary, 2013).

Epidemiological studies have pointed to the presence of 1.7 million
new cancer cases in the United States in 2014, and the incidence of cancer is
about 460 per 100,000 persons (Howlader et al., 2014). The most prevalent
cancers among humans include lung, colorectal, prostate, and breast cancer
(Siegel et al., 2013).

In the USA, cancer is in the second rank in causing death, and accounts
for 25% deaths (Siegel et al., 2013). It has been reported that lung cancer,
colorectal cancer, breast cancer, and prostate cancer are the most prevalent
types of cancers (Howlader et al., 2014).

Aspirin and colorectal cancer (CRC)

According to the study of Burn and Sheth (2016), colorectal cancer
(CRC) is considered among the most prevalent cancers in the Western
countries and the second leading cause of mortality due to cancer in the UK
and USA. The authors also expressed their views that systematic intake of
aspirin has the ability to lower several cancer parameters including incidence,
recurrence, metastasis and mortality.

Aspirin has been believed to act as chemopreventative treatment
because authors showed its ability to lower the development of precancerous
adenomas and CRC (Flossmann and Rothwell 2007; Cole et al., 2009).

Cancer studies have shown that the use of aspirin to be associated with
risk reduction of developing adenoma by 30% and the development of CRC
by 26% (Cole et al., 2009; Cooper et al., 2010). These findings have been
confirmed in vivo and in vitro on cancer cells, tumor tissue microenvironment
and cytokines (Garcia-Albeniz and Chan, 2011).

According to Rothwell et al (2012), the daily intake of aspirin lowers
overall cancer problems in cancer patients. The study of Gamba et al (2013)
demonstrated the low doses intake of aspirin continuously to be associated
with reduced incidence of melanoma among women. Other studies have
indicated that patients who take aspirin have low prevalence of colorectal,
esophageal, pancreatic, and lung cancer compared with who do not (Rothwell
etal., 2012).

Aspirin and COX-2

The mechanism by which aspirin mediates its action against cancer
cells is thought to be through the inhibition of cyclo-oxygenase enzymes
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(COX-1 and COX-2) which work to catalyze tissue-specific signaling lipids.
Aspirin has the ability to inactivate these enzymes by acetylating serine
residues (Thun, Jacobs, and Patrono, 2012).

The expression of COX-2 was reported in various tissues and can be
induced in other tissues through inflammatory processes, wound healing and
tumors. It has been shown that aspirin counteracts tumorigenesis through the
action in the COX-2 pathway (Sostres, Gargallo , and Lanas, 2014). Another
study by Chan et al (2007) showed that aspirin lowers the risk of CRC among
persons who upregulates the expression of COX-2 in comparison with persons
who do not.

It has been reported that the inhibition of COX-2 activity in nucleated
cells requires high doses of aspirin (>2,000 mg daily) (Chan et al., 2007;
Sostres, Gargallo , and Lanas, 2014). Furthermore, it has been demonstrated
that if the genes of either COX1 or COX2 are deleted, the formation of
ntestinal polyp in a mouse model will be reduced (Sostres, Gargallo , and
Lanas, 2014).

Several studies have focused on the mortality among patients with
CRC and its relation with the use of aspirin. These studies have shown that the
risk for CRC death was reduced among patients who used aspirin 75-1200 mg
daily for at least 1 year (Farrell etal., 1991; Petoet al., 1988; Rothwell et al.,
2010).

The role of aspirin in targeting inflammation to counteract carcinogenesis

Todoric et al (2016) conducted a study in view of some considerations
among which is the association of inflammation with both the development
and malignant progression of most cancers. There are extrinsic and intrinsic
factors, due to inflammation, can stimulate cancer in general. The intake of
aspirin can counteract these mechanisms and reduce the initiating of
carcinogenesis.

According to Chan et al (2012), no exact mechanism has been
proposed to explain its effects against carcinogenesis, but it is thought that this
may due to its modulating role of inflammatory reactions and direct effect on
tumor cells.

Aspirin can exert its anti-neoplastic effects through inhibiting
prostaglandin G/H-synthase 2 (PGHS2) transcription, and prevention the
conversion of PGHS2 and COX2 from arachidonic acid to potentially tumour-
inducing prostaglandins. Aspirin can also decrease the expression of Spl, Sp3
and Sp4 transcription factors, and vascular endothelial growth factor (VEGF),
and by thus lowers tumor cell growth (Bae et al., 2003). According to the study
of Liao et al (2012), aspirin has been only of beneficial effect in CRCs with a
mutated, rather than wild-type PIK3CA gene which may demonstrate the
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effects of aspirin from other non-steroids. Proposing that salicylic acid has the
antineoplastic property in aspirin, then dietary intake could be therapeutic
(Paterson et al., 2007).

Conclusion

In this review study, we reviewed the literature for the use of aspirin

as anti-cancer agent. May studies have shown its efficacy in reducing the
development and incidence of cancers in general and particularly, the CRC.
Suggested mechanisms rotate on the axis of inflammation and the inhibition
of COX2.
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