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ABSTRACT

There are many in-vitro studies implicating that Angiotensin (Ang)ll stimulates solid organ cancer growth.
Effect of Angll on cell proliferation can be related to nuclear factor NFkB. The aim of the present study is to
examine the effects of pyrithione, an NFkB inhibitor and Angll on breast cancer cell proliferation. MCF-7 is treated
with All (10uM) and NFkB inhibitor, pyrithione sodium (0,1-100uM). Cells are counted and photographed. WST-1 is
used to measure viability in 48h after treatment and groups are fluorescent dyed with ethidium bromide. The
results of cell count showed that cell proliferation was increased in Angll treated group when compared with
control group. However, this increase did not show statistically significance. Cell count was decreased in
pyrithione (10 and 100uM) treated group. Morphologic changes were most apparent in 100uM pyrithione group.
We concluded that pyrithione alone or in combination with Angll decreased MCF-7 cell proliferation.
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INTRODUCTION

Renin-Angiotensin system (RAS) and All, the main effector of Renin-Angiotensin system,
regulates numerous physiological process including blood pressure, water and salt balance and
is also accepted to contribute cell growth and proliferation [1,2]. However, All may trigger an
opposite effect such as growth inhibition and stimulation of apoptosis by All type-2 receptor
[3]. Moreover, studies about relationship between cancer and RAS system are contradictory:
Although some of these investigations indicate that Angiotensin Converting Enzyme Inhibitors
(ACEI) or Angiotensin Receptor Blockers (ARBs) may have a protective against cancer [4,5], the
others suggests that ARBs may be associated with new cancer occurrence [6,7,8].

All can be produced locally in the breast and Anjiotensin Il type 1 and type 2 receptor
(AT4R or AT,R) are present in a normal or cancerous breast tissue [9,10,11]. In addition, All is
known to induce the transcription of cytokines, chemokines, growth factors and proliferation
due to activation of NFkB [12]. NFkB is a transcription factor that regulates the transcription of
genes involved in inflammatory responses, cell growth control and apoptosis in normal and
cancer cell [13,14]. Investigations suggest that NFkB may both inhibit and augment apoptosis in
cancer cells. Apparently, the effect of NFkB in apoptosis is cell type- and signal-dependent [15].

Based on the studies described above, we aimed to examine the effects of NFkB
inhibition and Angll on human breast adenocancer cell line.

MATERIAL AND METHODS
Cell Culture

MCF-7 human adenocancer cell line is obtained from Prof. Dr. Ayhan Bilir, Cell and
Tissue Culture Laboratory, istanbul Faculty of Medicine, istanbul University. Cells were cultured
in Dulbecco's Modified Eagle Medium (DMEM) supplemented %10 fetal calf serum and %1
antibiotic. The cell lines were grown under standard conditions (%5 CO, at 37 C). Cells were
seeded in 24-well tissue plate for counting and dying; 96-well tissue plate used for WST-1
analysis. Cells are counted with a hemacytometer. Cells are treated with 10uM Angll and 0,1-
100uM pyrition sodium alone or in combination. Cells are visualized by a phase contrast
inverted microscope at 24 and 48 hours after treatment. Cell morphology is observed dying 24
well plates with etidium bromide and examined by florescence attached inverted microscope.
Angll, pyrition sodium and DMEM are obtained from Sigma-Aldrich (St. Louis, MO, USA).

Cell Viability Detection
The number of surviving cells was measured by the 4-[3-(4-iodophenyl)-2-(4-
nitrophenyl)-2H-5-tetrazolio]-1,3-benzene disulfonate (WST-1) assay. Cells, grown in a 96-well

tissue culture plate, were incubated with the ready-to-use WST-1(Roche, Indianapolis, IN)
reagent for approximately 2 hours. After this incubation period, the formazan dye formed was
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qguantified with an ELISA plate reader. The measured absorbance directly correlates to the
number of viable cells.

Statistics:

Each experiment was made in triplicate and all data were presented as mean + SEM.
One-way analysis of variance (ANOVA) was used when multiple comparisons were made. The
significance between two groups was determined with Tukey’s test.

RESULTS AND DISCUSSION

The results of cell count after 24 hours showed that cell proliferation was increased in
Angll (10 uM) treated group when compared with control group (from 15500+2,10 to
20000+£2,70). However, this increase did not show statistically significance (Fig 1). Otherwise,
cell count was decreased in pyrithione (10 and 100uM) treated group (from 15500+2,10 to
4,88.+0,89 and from 15500+2,10 to 6,08.£0,97). Cell count was also decreased in Angll (10 uM)
and pyrithione (10 and 100uM) combination groups (from 15500+2,10 to 5,29+0,30 and from
15500+2,10 to 8,96+0,94 ). These results were confirmed by using phase contrast inverted
microscope at 24 and 48 hours after treatment (Fig 2).
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Fig 1. Cell count 24h after treatment in MCF-7 cell line. Angll( Angiotensin Il),
P(Pyrithione).*p<0.05 vs control, #p<0.05 vs Angll.
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2a. Photographs from phase contrast inverted microscope 24h after treatment in MCF-7
cell line. Angli( Angiotensin Il), P(Pyrithione).
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Fig 2b. Photographs from phase contrast inverted microscope 48h after treatment in MCF-7
cell line. Angli( Angiotensin Il), P(Pyrithione).

Cell viability was measured by WST-1 assay. Our results demonstrated that Ang Il did not
increased cell proliferation significantly. But NFkB inhibition with pyrithione (10 and 100uM)
was decreased cell viability (Fig 3). Cell viability was decreased in pyrithione (10 and 100uM)
treated group (from 1,01+0,05 to 0,43+0,02 and from 1,01+0,05 to 0,51+0,02). Cell viability was
also decreased in Angll (10 puM) and pyrithione (10 and 100pM) combination groups (from
1,01+0,05 to 0,36+0,01 and from 1,01+0,05 to 0,39+0,01).
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Fig 3. Cell viability 48h after treatment in MCF-7 cell line. Angll( Angiotensin I1),
P(Pyrithione).*p<0.05 vs control, #p<0.05 vs Angll.

Morphologic changes were determined by using ethidium bromide staining (Fig 4).
According to these results 100uM pyrithione caused most apparent changes in MCF-7 cell line.
Taken together, pyrithione alone or in combination with Angll decreased MCF-7 breast cancer
cell proliferation.
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Fig 4. Photographs from florescence attached inverted microscope with ethidium bromide
staining 48h after treatment in MCF-7 cell line. Ang (Angiotensin Il), P(Pyrithione).

The present study aimed to test the effects of NFkB inhibition and Angll on human
breast adenocancer cell line. Our results demonstrated that 1. Angll induced cell proliferation
increased but this effect did not significant when compared with control group. 2. Cell count
was decreased in pyrithione (10 and 100uM) treated group. 3. Cell count was decreased in
Angll+pyrithione group. 4. Ethidium bromide staining show that morphologic changes were
most apparent in 100uM pyrithione group.

Besides RAS’s effect on circulation, it is known that Ang Il has a role on cell proliferation.
Attention focused on local RAS system and it is shown that tRAS is present in breast tissue and
is distrupted in breast cancer [16]. In our experiment the main effector of RAS Angll (10 uM)
increase the cell count but it is not statistically significant. Previous studies are contradictory.
For example, it was showed that Angll induced cell proliferation at dose dependently at doses
ranging from 0.001-1uM [16]. Conversely, Zhao et al. Obtained maximal proliferation with 100
uM doses of Angll in MCF-7 breast cancer cells. [17] Apparently Dose dependently Angll
induced proliferation can vary according to laboratory or experimental conditions.

The investigations recently revealed that NFkB pathway is one of the shared
dysregulated pathway for human and mice mammary cancers and there is a strong proof for
high NFkB activity is critically relavant with breast cancer [16]. Some investigation showed that
NFkB inhibitors don’t exert growth inhibitory effect on MCF-7 laminary cell culture. But Da Hee
Oh et al. demonstrated that PDTC induced apoptosis in breast cancer cell line in a dose-
dependent manner at concentrations of >25000 uM [18]. Our study is the first study
investigating pyrithione effect in MCF-7 cell line. Unlike the other studies made with NFkB
inhibitors, pyrithion sodium (10 and 100 uM) caused growth inhibition without fetal calf serum
conditions.

The results of the combination group Ang Il and pyrithion sodium did not show additive
antiproliferative effect when compared only pyrithion group.
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CONCLUSION

Since NFkB pathway contributes to formation of cancer, NFkB inhibitors may be
important in terms of new treatment approaches. Our results are promising with pyrithione in
this respect.
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