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3.2 Enhanced Executive Summary

Almost 80-90% of cancer cells show a| highly active telomerase while normal,
differentiated cells have no or very little activity. Telomerase activity in cancer cells
depends on several factors like increased hTERT expression, modification of

telomerase structural subunits and telomere-associated proteins. Treatment options

for triple negative breast cancer (TNBC) are limited due to a lack of possible targets.
Therefore, in this work, the effect of apigenin with and without cisplatin on telomerase
activity and structure was investigated. Two different types of TNBC (MDA-MB-231
and HCC1806) and one control cell line (MCF-10A) were evaluated with regards to
the cytotoxicity of the compounds meptioned above. The transcriptional and
uding hTERT, Hsp90, p23 and p53 were

ene and protein expression of telomerase

translational level of active telomerase in
measured using RT-PCR and ELISA. The
and its activity highly depended on the |cell type investigated. The reduction of
telomerase activity in TNBC cells by cisplatin and apigenin was associated with a
reduction of Hsp90 and p23 levels. The combined treatment of cisplatin and apigenin
inhibited Hsp90 expression in MCF-10A.

detected in p23 expression as compared |to control cells. The level of p53 protein

However, no significant change was

expression in TNBC was inhibited after the combined treatment of cisplatin and
apigenin. No significant changes were observed after cisplatin and apigenin single
treatment in HCC1806. In MDA-MB-231
increase in p53 protein expression as compared to control. The expression of p53

isplatin-treated cells showed a significant

was up-regulated at the higher concentration of cisplatin as well as the combined
treatment in MCF-10A cells. In conclusion, the inhibitory effect of cisplatin and
apigenin telomerase activity in TNBC involves complex regulatory mechanisms.
Nevertheless, telomerase activity remains a potential target for the treatment of
TNBC, and the combination of cisplatin and apigenin offers increased efficacy in

cancer cells but unfortunately less protective in normal cells.



3.3 Introduction

Triple Negative Breast Cancer (TNBC) i
breast cancer form with a low five-year survival rate of diagnosed patients. As TNBC

a highly heterogeneous and metastatic

is negative for the expression of estrogen (ER), progesterone (PR) and Her2neu
receptors it has limited treatment options due to a lack of molecular targets and the

heterogeneity of deregulated pathways.

cancers have been developed

radiotherapy, hormonal therapy or targeteTj

approach whereby two or more pathways a

Cisplatin belongs to the class of platinum-
to treat various types of cancer including lu
and lymphoma. However, the usage of this

including surgery,

arious therapeutic treatments for breast
adjuvant chemotherapy,
therapy. Combination therapy is a new
re targeted at the same time.

containing anticancer drugs which is used
ng cancer, ovarian cancer, germ cell tumor

drug is reduced due to its high toxicity and

many side effects to normal cells. Cisplatin induces cytotoxicity in tumour cells by

binding to genomic and non-DNA targets
DNA replication that leads to the activation
al., 2007). Another limiting factor is the dey,
after prolonged treatment, or in re-emg
decrease cisplatin toxicity in normal cells
without triggering the development of cispl
for the treatment of TNBC.

Various natural products or bioactive con
have shown potential anticarcinogenic abil
cells. Apigenin (4', 5, 7-trihydroxyflavone)
flavonoids that are commonly found in fr
Previous investigations have reported that
and free-radical scavenging properties (9

Romanova et al., 2001).

One of the characteristics of malignant
transcriptase telomerase. Shay et al. (199
cancer cells have telomerase activity while
is very low or undetectable in normal ¢

expression of telomerase appeared to b

!

and therefore inhibiting transcription and
of either necrosis or apoptosis (Cepeda et
elopment of cisplatin-resistant cancer cells

rging cancer. Any compound that can

rhile increasing its toxicity in cancer cells
t

in resistance would be of immense value

pounds isolated from various plant parts
ies in inhibiting the progression of cancer
is a flavone and belongs to the group of
uits and vegetables (Miean et al., 2001).
gpigenin has anti-inflammatory, anticancer
boares et al., 2006, Singh et al., 2004,

cells is the reactivation of the reverse-
/) have reported that 85 - 30 percent of all
the expression and, therefore, the activity
ells. Lu et al. (2011) observed that the
e slightly higher in tumours with longer

telomeres as well as in larger tumours

6

Pr aggressive diseases. However, a few
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