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a  b  s  t  r  a  c  t

Cutaneous  carcinoma,  which  has  occupied  a peculiar  place  among  worldwide  populations,  is  commonly
responsible  for  the  considerably  increasing  morbidity  and  mortality  rates.  Currently  available  medical
procedures  fail to  completely  avoid  cutaneous  carcinoma  development  or to  prevent  mortality.  Cancer
chemoprevention,  as an alternative  strategy,  is being  considered  to reduce  the  incidence  and  burden
of  cancers  through  chemical  agents.  Derived  from  dietary  foods,  phytochemicals  have  become  safe  and
reliable  compounds  for the  chemoprevention  of  cutaneous  carcinoma  by relieving  multiple  patholog-
ical  processes,  including  oxidative  damage,  epigenetic  alteration,  chronic  inflammation,  angiogenesis,
etc.  In this  review,  we  presented  comprehensive  knowledges,  main  molecular  mechanisms  for  the  ini-
tiation  and  development  of  cutaneous  carcinoma  as well  as  effects  of  various  diet phytochemicals  on
chemoprevention.
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1. Introduction

Till now, cutaneous carcinoma is the most common human
malignancy (especially in the white population) due to steadily
rising life expectancy, increasing urbanization and subsequent
lifestyle changes, with millions of new cases detected worldwide
each year [1–4]. Although the incidence rate for all cancer sites com-
bined is decreasing, the cutaneous carcinoma incidence rate has
continued to increase, which is a significant public health problem
that exacts a substantial financial and social burden [5].

Cutaneous carcinoma is generally classified as malignant
melanoma and non-melanocytic cutaneous carcinoma (NMSC). The
latter includes squamous cell carcinoma (SCC) and basal cell car-
cinoma (BCC) as the main subtypes that are named according to
the originating cells and clinical behaviors [6]. NMSC are much
more frequent than melanoma, but they have a better prognosis.
Both, basal and squamous cell carcinomas, originate from epi-
dermal keratinocytes and both appear mainly in cutaneous areas
exposed to sunlight [7]. BCC accounts for the majority of NMSC
cases (about 80%–85%) and has a low rate of metastasis to other
organs, while 15%–20% of NMSC are SCC with a higher tendency
to metastasize and higher mortality than BCC [8,9]. Melanoma,
which is derived from epidermal melanocytes, represents only 4%
of cutaneous carcinoma cases, yet accounts for 80% of all cutaneous
carcinoma-related deaths [6]. Limited progress has been made in
the treatment of cutaneous carcinoma over the past 4 decades,
through the use of immunotherapy, chemotherapy, radiotherapy,
targeted therapy and combinations, which have yielded reduced
response rates and low median survival, associated with signifi-
cant toxic profiles and treatment resistance. Thus, the burden of
cutaneous carcinoma remains chronically high [10,11,262].

Development of cutaneous carcinoma is a multistep process that
involves initiation, promotion and progression (Graphical abstract).
Mutation and abnormalities of key cellular regulators (e.g. RAS, p53,
EGFR and p16INK4A),  as early events in tumorigenesis, are caused
by various carcinogens (eg. UV) directly or through inducing epi-
genetic alterations and intracellular oxidative stress [12]. Due to
subsequent failure of these genes, an accumulating cellular malig-
nant phenotype may  appear by activating transcriptional factors
such as NF-�B, �-catenin, STAT3, HIF-1� and AP-1, as well as their
downstream proteins. As a result, cutaneous carcinoma can be

discerned owing to the inflammatory microenvironment together
with uncontrollable cell growth and differentiation [13]. Besides,
continuous inflammatory conditions and disturbed transcriptional
factors activation may  further lead to tumor-related angiogene-
sis and metastasis that are significant pathological indicators of
lethal cutaneous carcinoma. Chemopreventive strategies have been
reported to control such hyperactive signaling cascades and patho-
logical alterations which may delay and reverse these multistep
process of cutaneous carcinoma and lower the burden [14–16].

Over two-thirds of human cancers may  be prevented by appro-
priately modifying the lifestyle, especially by changing the dietary
habit [17]. Being responsible for color and other organoleptic
properties, diet phytochemicals are chemical compounds naturally
constituted in plant-based food [17–19]. Resveratrol, epigallocat-
echin gallate (EGCG) and curcumin have been reported to directly
regulate a variety of molecular signal transduction pathways, which
participate in cancer initiation, promotion or progression. Even-
tually, they can reduce the incidence and death rates of human
neoplasms, such as cutaneous carcinoma [20–22].

In this review, we  introduced the basic knowledge of cutaneous
carcinoma, and highlighted the causative factors and their influ-
ences on the intracellular signaling cascades involved in cancer
development. In addition, we shed light on some phytochemi-
cals capable of targeting the signaling pathways which make them
applicable to cutaneous carcinoma chemoprevention and control
of its progression. On this basis, we also expounded the potential
correlation between the these compounds and clinical outcome.

2. Risk factors for cutaneous carcinoma

High awareness of the risk factors for cutaneous carcinoma is
crucial for prevention. Although why  the incidence and death rates
of cutaneous carcinoma have ascended so dramatically in recent
years remains unclear, they may  be attributed to multiple endoge-
nous and exogenous factors. The most common risk factors are
discussed as follows.

2.1. UVR

The vast majority of cutaneous carcinoma are caused by UV
exposure from the sun and/or indoor tanning devices [23–26,264].
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