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Editorial
Many novel ideas have emerged in cancer management, among

which using stem cells has been one of the highlights. Stem cells have
been used to control and treat the blood and immune system damages
due to cancer cells invasion or side effects of chemotherapy and
radiation therapy [1]. Several studies have focused on the role of
cancer stem cells [1,2], as well as cancer gene therapy mainly in neural
stem cells [3] and stem cell transplantation [4].

One of the exciting new ideas that have been recently proposed in
the field of cancer therapy using stem cells is the possible application of
Amniotic Membrane (AM) in controlling cancer [5]. Even though
there are published data on anti-cancer properties of the AM, the exact
molecular mechanism of these effects are not yet clear and there are
ongoing researches in the field that we aim to summarize and review
here.

Amniotic Membrane, the innermost layer of fetal membrane, is a
special structure that functions as a barrier that separates the fetus
from the maternal tissue and provides an anatomically, physiologically
and immunologically privileged space for the future baby to thrive.
This membrane is proven to have special characteristics such as anti-
angiogenic, immunoregulatory and pro-apoptotic [5,6] as well as anti-
microbial, anti-fibrosis, and low immunogenicity properties [7]. The
AM owes these properties to its unique histologic features of having
two different types of stem cells: A single layer of Amniotic Epithelial
Stem Cells (AESCs) on a thick basement membrane, and Amniotic
Mesenchymal Stem Cells (AMSCs) in an avascular stroma. Seo and
colleagues were the first scientists who hypothesised the possible anti-
cancer properties of the AM in 2008 [8]. They suggested pro-apoptotic
activities as well as anti-angiogenic and immunoregulatory capacities
for the AM and argued that these properties can be applicable in
cancer therapy. The hypothesised anti-cancer effects of the AM was
further discussed and evaluated by Niknejad et al. [5,9], Jiao et al. [10]
and Magatti et al. [11].

Providing a proper blood supply for tumor cells is a key element in
tumor growth and metastasis [5] and the AM is believed to possess
anti-angiogenesis properties [5,6,8,9,12]. There are reports of
antiangiogenic factors such as collagen XVIII, thrombospondin-1,
interleukin (IL)-1 receptor antagonist, IL-10 and tissue inhibitor of
metalloprotease (TIMP-1, TIMP-2, TIMP-3, and TIMP-4) being
mainly produced by the AM-derived Epithelial Stem Cells [12]. On the
other hand, the Amniotic Mesenchymal Stem Cells secrete factors with
angiogenesis promoting activity such as intravascular adhesion
molecule, growth-related oncogene, IL-6, IL-8, migration inhibitory
factor and monocyte chemoattractant protein-1 [13]. Niknejad et al.
evaluated the role of AM in angiogenesis more thoroughly using an
aorta ring assay and demonstrated different angiogenesis properties for
AM based on the attached stem cells on the membrane. In the presence

of AESCs, no capillary formation was reported even though AMSCs
were present; whereas the AM could induce angiogenesis when the
AESCs were scraped and only the AMSCs were remaining [5,6]. This
suggests that the AESCs are the main cells responsible for the anti-
angiogenesis properties of the AM.

The anticancer effects of the Amniotic Membrane are also due to its
anti-proliferative properties. Magatti and colleagues recently reported
that the AM can induce cell cycle arrest in G0/G1 phase by unknown
soluble factors [11]. These factors, produced by the AM stem cells, can
down-regulate expression of cancer cells genes associated with cell
cycle progression such as cyclin-dependent kinases (CDK 2, 4 and 6)
and cyclins (Cyclin D2, E1 and H) [11]. Another possible factor that
might contribute to the antiproliferative effects of the AM is inhibition
of heat shock protein 90 (HSP90) by amniotic derived substances [14].
HSP90 is an adenosine triphosphate (ATP)-dependent molecular
chaperone that acts as a reversal to cancer cell destruction by having
opposite regulatory effects on most or all phases of cell cycle. Hsp90
affects the function of major regulators of cell cycle, by directly or
indirectly up-regulating of cyclins B, D and E as well as cyclin
dependent kinases including CDKs 1, 2, 4 and 6. It can enhance
angiogenesis in new cancer cell formation and protect cancer cells by
blocking apoptosis and cell cycle arrest mechanisms. Therefore
inhibition of HSP90 is favorable in cancer therapy as it can lead to
inhibition of CDK 2 and cyclin E and enhance cell cycle arrest in G1/S
boundary [15].

The final mechanism that is proposed in favor of the anticancer
characteristics of the AM is induction of apoptosis by this membrane.
Jiao et al. reported decreased expression of Bcl-2 and high levels of
apoptoticmarkers Bax, caspase-3 and caspase-8 in glioma cells after
treatment with the Amniotic Stem Cells [10]. The same significant
increase in caspase-3 and caspase-8 was reported in another study on
HeLa and MDA-MB-231 cancer cell lines treated with Amniotic
Epithelial Stem Cells [5]. The results were confirmed by publishing
series of multi-media data showing cancer cell degradation and
reduction in cancer cell motility after treatment with supernatant
derived from the AESCs [5].

In conclusion, the Amniotic Membrane can have possible
applications in cancer therapy through its anti-proliferative and pro
apoptotic properties. Considering the fact that anti-angiogenesis
property of the AM was mainly demonstrated in the presence of
Amniotic Epithelial Stem Cells, these cells rather than the whole AM,
can be candidates for new therapies to control cancer cell growth and
metastasis. Yet more research is necessary to determine the exact
mechanism and substance responsible for these anticancer effects.
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