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a  b  s  t  r  a  c  t

Inflammation  is  one  of  the  major  causative  factor  of  cancer  and  chronic  inflammation  is  involved  in  all
the  major  steps  of cancer  initiation,  progression  metastasis  and drug  resistance.  The  molecular  mecha-
nism  of  inflammation  driven  cancer  is the  complex  interplay  between  oncogenic  and  tumor  suppressive
transcription  factors  which  include  FOXM1,  NF-kB,  STAT3,  Wnt/�-  Catenin,  HIF-1�,  NRF2,  androgen  and
estrogen  receptors.  Several  products  derived  from  natural  sources  modulate  the expression  and  activ-
ity of multiple  transcription  factors  in various  tumor  models  as  evident  from  studies  conducted  in cell
lines,  pre-clinical  models  and  clinical  samples.  Further  combination  of  these  natural  products  along  with
currently  approved  cancer  therapies  added  an  additional  advantage  and  they  considered  as  promising
targets  for prevention  and  treatment  of inflammation  and  cancer.  In  this  review  we  discuss  the  application
of  multi-targeting  natural  products  by analyzing  the  literature  and  future  directions  for their plausible
applications  in  drug  discovery.
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1. Introduction

Cancer is a multifactorial disease caused by dysregulation of
numerous gene products and alteration of multiple cell signal-
ing pathways. The key reasons for more than 90% of cancer
are attributed to somatic mutations and environmental factors.
Another major factor is epigenetic changes and research in recent
years clearly demonstrated that DNA methylation and other type of
histone modifications can lead to alterations in chromatin conden-
sation status, thereby regulating the expression of specific genes.
Any kind of perturbation in the expression of these genes can lead
to cellular transformation eventually leading to cancer [1]. Several
epidemiological, pre-clinical and clinical studies over the last sev-
eral decades established the relationship between the process of
inflammation and cancer. The acute inflammatory response has
therapeutic advantages however chronic inflammation is associ-
ated with a myriad of diseases [2].

2. Natural products

Natural products can be defined as structurally diverse func-
tional entities with multiple biological functions derived from
natural sources such as plants [3]. Many of the currently using
chemotherapeutics are derived from natural sources [4]. Polyphe-
nols are a class of natural products present in various plant
products like vegetables, fruits, seeds, legumes etc. Apart from
yielding colour, aroma and taste to plants, they can also act as
the major component of plant immune system [5–8]. It com-

prises of three main subclasses namely flavonoids, phenolic acids,
and stilbenoids which include hydroxybenzoic acids, hydroxycin-
namic acids, anthocyanins, proanthocyanidins, flavonols, flavones,
flavanols, flavanones, isoflavones, stilbenes, lignansetc [5]. Its his-
tory of evolution as major class of phytochemicals in the field
of therapeutics started from leather industry. Before 20th cen-
tury, polyphenols were named as vegetable tannins used in
the conversion of animal skin to leather. Later, its co-evolution
along with molecular chemistry leads to its establishment as an
important category of biomolecules in the field of therapeutics.
Structural elucidation of polyphenols shows them as the polymers
of phenol groups, poly-hydroxylated phytochemicals. Mode of
extraction varies according to its physicochemical properties. Dif-
ferent extraction methods include solvent extraction, microwave
assisted extraction, ultrasound assisted extractions etc which is
followed by its colorimetric quantification [3,9]. Polyphenols are
dominated for their antioxidant property but the recent research
showed their ability to bind to certain proteins directly leading
to physiological changes. Their antioxidant properties make them
usable against different diseases like cancer, diabetes, cardiovas-
cular diseases etc. [10]. They directly interacts with key enzymes,
receptors, transcription factors and even with protein aggregates
which changes different biochemical reactions and signaling path-
ways. These molecular level control mechanisms give their potency
as promising agents against different diseases including cancer
[3,9]. The Table 1 describes the various details of polyphenols dis-
cussed in the review which include their sources, scientifically
documented major biological functions and structure.
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