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CANCER

AMalignancy or cancer is a term for diseases in which
atypical cells characteristically evade cell death through
rapid proliferation and can metastasize, invading distant
tissues by travelling through the blood and lymphatic
system

A Cancer arises from progressive transformation of normal
cells that encounter genomic damages leading to
mutations in their DNA sequence

AErrors such as inactivation of regulatory genes
maintaining genomic integrity facilitate additional mutations

Alrrepressible cell growth leads to tumour formation

A According to the Global Cancer Statistics of CANSA, this
disease kills more people every vyear than AIDS,
tuberculosis and malaria combined

AMore than 80% of all cancer cases are made up of
carcinomas: are cells that are epithelial in origin, this
usually include breast, colon, prostate and lung
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LUNG CARCINOMA
A Globocan stats indicate that the most commonly diagnosed cancer T V—

worldwide was: Death Worldwide in 2012
A lung (1.8 million, 13.0% of the total) s

A The most common cancer-related deaths were from:
A lung (1.6 million, 19.4% of the total)

A Lung carcinoma are neoplastic cells showing unrestrained
development of mutated lung cells that are formed in the lung tissue
lining the air passages

A The mutated cells divide rapidly leading to tumour formation

A As tumour formation progress, the numerous abnormal cells start
undermining the lungs primary function preventing the lungs from
providing the bloodstream with oxygen

A Subsequent to the primary cancer development, constant addition of
genetic and epigenetic abnormalities follow during cancer
proliferation, leading to tissue invasion, metastasis, and resistance
to conventional therapies

A Carcinogenic risk factors for lung cancer is smoking, occupational
exposures such as asbestos, long-term and accumulated exposure to
air pollution and congenital inheritance

W Lung cancer

W Liver cancer

M Stomach cancer
W Colorectal cancer
M Breast cancer

W Esophagus cancer
14 Pancreatic cancer
W Other

Source: GLOBOCAN 2012
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It has been proven that tumour cells are heterogeneous
comprising rare tumour initiating cells/ cancer stem cells
and abundant non-tumour initiating cells

Characteristically CSCs can self-renew, proliferate, are
resistant to drugs and express typical stem cell markers

CSCs have successfully been identified and isolated, and
their existence proven in lung cancer, acute and chronic
myeloid leukaemia, breast cancer, brain tumours and
gastrointestinal tumours

Although CSCs comprise of a small amount of the tumour
bulk, it can cause cancer relapse, sometimes many years
afterthe i s u ¢ ¢ eteanheantlofdahe primary tumour

Hence the need for further characterization and
understanding of CSCs in order to develop cancer therapies
that not only manage malignant tumours but the CSCs
residing within them
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Cancer Stem Cell Characteristics

CSCs evading conventional
therapy leading to cancer
relapse and metastasis

Tumour mass consisting of cancer Conventional cancer therapy:
and CSCs Chemo and radiation

Enhanced Resistance Self renewing
' to conventional cancer
Cancer Stem Cells thera Relapse
Cancer Initiation Py .
Metastasis

Minor population <1 %
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A Lung CSCs are contributors of lung cancer-related
mortality, are drug resistant and lead to aggressive
tumour relapse

A Due to their quiescence, lung CSCs are difficult to
differentiate from normal lung epithelium,
characterisation and identification is possible through
cancer stem cell markers

A With the accepted notion that the CSCs are to blame
for cancer relapse and drug resistance, targeting
them can be an important aspect of lung cancer
therapy
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Lung Cancer Stem Cell Markers

LUNG CSC MARKERS _

MARKER CELLULAR
FUNCTION

CD 133/ Promonin- Modulator of intracellular

1 accumulation of
exogenous compounds
(transferrin-CD133-iron
network), cell metabolism
Neurotrophic receptor RET,
tyrosine kinase expression

Cell membrane g

CD 44/ Pgp-1

Hyaluronic acid receptor

CD 56/ Neural cell Homophilic binding Mitochondrion

adhesion molecule | 9lvcoprotein, cell-cell
adhesion or cell-matrix

(NCAM) adhesion during

embryonic development.
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PHOTODYNAMIC THERAPY (PDT)

A Photodynamic therapy (PDT), sometimes called
photochemotherapy, is a form of phototherapy
involving light and a photosensitizing
chemical substance (PS), used in conjunction
with molecular oxygen to elicit cell death
(phototoxicity)

A 1t is recognised as a treatment strategy that is
both minimally invasive and minimally toxic Phostosensitizer

A PS: naturally non toxic drug which acquires
its toxicity after illumination with light of the
appropriate wavelength

A Short term side effect: skin photosensitivity
after treatment

A PDT can further be improved by developing a
targeted form of PDT that can enhance its
selectivity and effectiveness Visible red Light 02
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