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Abstarct

Cancer remains the second foremost cause of mortality around the world; therefore immediate development of highly effective and safe therapy
is important. Different therapies are used for cancer treatment, but natural products (NPs) are considered more effective and less toxic. $-elemene
(ELE) and Puerarin are the important NPs for the treatment of different cancers. Recently, its anticancer mechanisms through autophagy have been
reported, therefore we summarized its molecular mechanisms. This review may serve as the basis for the future research on these NPs against

cancer through autophagy.
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Introduction

Cancer remains the second foremost cause of mortality around
the world; therefore immediate development of highly effective and
safe therapy is important [1,2]. Natural products (NPs) are used
widely in the effective treatment due to high success rate and low
toxicity [1]. The vital source of NPs are medicinal plants [3,4] and
these NP can cure cancer through regulation of different pathways,
including cell cycle, intrinsic and extrinsic apoptosis, oxidative
stress, inflammation, MEK-ERK, NF-kB PI3K/AKT/mTOR and
autophagy [3]. Sesquiterpene lactones (SLs) consist of a large group
of plant secondary metabolite, and belong to the C15 terpenoids
group. SLs have shown various biological activities including
antitumor and anti-inflammatory activities [4]. ELE is a well-

known sesquiterpene lactone possess anticancer activities against

different cancers [5]. ELE is an approved NP from the Chinese
Ministry of health for the treatment of cancer [1]. It is derived from
Rhizoma zedoairae, which is a dry rhizome formed from Curcuma
phaeocaulis, Curcuma wenyujin and Curcuma khwangsiensis [1].
In different cancers ELE induces death through apoptosis and
autophagy. Here, we will discuss it autophagy mechanisms in cancer.
The next important NP is Pue, derived from different plants,
including Pueraria thomsonii Benthi, Pueraria tuberosa (wild) and
Puerarialobata (Wild) ohwi [3]. Pueisan approved NP from Chinese
ministry of health in 1993 for the treatment of different diseases,
but later was found to have anticancer activities [3]. Although cure
cancer through different pathways but here we will discuss about

autophagy which is the most recent targeted pathway in cancer.
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Autophagy and Cancer

Autophagy is a metabolic process and it has been reported
that, there is a genetic and functional link exist between cancer
and autophagy, which reveal that the autophagy is a mechanism of
tumor suppression. In autophagy, the cell contents are packed in
autophagosome and then attached with lysosome to degrade and
recycle the contents [6]. In cancer, the case is different, because it
is not only death process, but also survival process during cellular
stress [7,8]. Autophagy death and survival nature maybe related to
the stage, sustaining and type of cancer, but different studies shows
that the autophagy inhibition increases the rate of apoptosis [9,10].
It is obvious, in normal cells autophagy help in suppressing tumor
growth, but as the tumor forms, this unbalance in autophagy help
in tumor growth. As autophagy is a complex process and different
pathways, including PI3K/MAPK, ERK/MAPK and other pathways
play important role in its complexity [11]. Next, the autophagy
protein 5 (atg-5) and light chain-3 (LC3) are the essential marker of
autophagy [12]. The NP modulates autophagy in different diseases,
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including cancer [13].

Targeting Cancer Through Autophagy With ELE
and PUE

ELEis SLcompound and induces autophagy inavariety of cancer
cells, including SGC7901, MGC803, A549, HepG-2, SPC-A-1/DDP
and human breast cancer cells [14-18]. In molecular mechanisms,
in these cells, ELE increase the LC3I conversion to LC3I], as a result
Beclinl become activated, Atg5-atgl2 complex become formed,
LC3 punctate dots formation start and lead to autophagy in these
cells [14-18]. Further mechanisms are summarized in Figure 1A.
Anotherimportant NP is Pue which induces autophagy in NCL-H441
cells through PI3K/Akt/ERK pathways via downregulation the
phosphorylation of Akt and ERK, which was further inhibited by
a PI3K/Akt inhibitor BEZ235. With further activation of PI3K/Akt
pathways also increase the Atg5 activation but having no obvious
effect on the conversion of LC3I to LC31I [19] as depicted in Figure
1B.
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Figure 1: Molecular Mechanism of autophagy

formation start and lead to autophagy in these cells.

effect on the conversion of LC3I to LC3II.

A) ELE increase the LC3I conversion to LC3II, as a result Beclin1 become activated, Atg5-atg12 complex become formed, LC3 punctate dots

B) Pue which induces autophagy in through PI3K/Akt/ERK pathways via downregulation the phosphorylation of Akt and ERK, which was further
inhibited by a PI3K/Akt inhibitor BEZ235. With further activation of PI3K/Akt pathways also increase the Atg5 activation but having no obvious
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