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Abstract

Cancer is the second leading cause of death globally, despite good advances in tumor biology research
and chemotherapy. Major obstacles in cancer treatment arise from tumor heterogeneity, drug resistance,
and systemic toxicities. 6-thioguanine (6-TG), a thiopurine been used extensively in the treatment of
acute leukemias since the 1940s. In this study, we investigated the cytotoxicity potential of 6-thioguanine
(6-TG) on the Human cervical carcinoma cell line (HeLa). The percent cell viability was determined by
conducting MTT [3-(4, 5- dimethylthiazolyl- 2)-2, 5- diphenyltetrazolium bromide] assay at 48h
incubation. I1Cso values of 6-TG for HeLa was 28.79uM. This study suggested that the cytotoxicity
potential in terms of percent cell viability for 6-TG is dose-dependent.
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1. Introduction

Cancer is one among the most difficult global healthcare problems. It is a complex and
multistep process driven by both genetic and epigenetic modifications that affect major cellular
processes and pathways such as proliferation, differentiation, invasion, and survival [*-%l, The
hallmarks of cancer comprise sustaining proliferative signaling, evading growth suppressors,
resisting cell death, enabling replicative immortality, inducing angiogenesis and activating
invasion and metastasis, reprogramming of energy metabolism, and evading immune
destruction. Recognition of the widespread applicability of these concepts will increasingly
help the development of new means to treat cancer [+51,

6-thioguanine (6-TG), an antimetabolite used as an anticancer, anti-inflammatory, and
immunosuppressive agent in the treatment of a variety of diseases 1. The thiopurines 6-TG
and 6- mercaptopurine (6-MP) were co-developed by Gertrude Elion and George Hitchings,
who received the Nobel Prize for the development of these and other anticancer agents. 6-TG
and 6-MP were produced by substitution of oxygen by sulfur at carbon 6 of guanine and
hypoxanthine, respectively [10-11, The cytotoxicity of 6-TG on proliferating cells is due to
DNA via the purine salvage pathway, and resistance to these agents can be conferred by lack
of the salvage pathway enzyme hypoxanthine-guanine phosphoribosyltransferase [,
Thiopurines are prodrugs, and to achieve their efficacy and cytotoxicity, they need to be
converted to active metabolites, i.e., SG nucleotides, and subsequently incorporated into DNA
[13-16] 6-TG acts as a DNA methylation regulator in acute lymphoblastic leukemia cells. It
reactivates epigenetically silenced genes by facilitating proteasome-mediated degradation of
DNMT1 2719, Besides, the cytotoxicity of 6-TG on HelLa cell lines is currently unclear and
requires further research. Hence, the present evaluation was undertaken to determine the
cytotoxicity of 6-TG on HeLa cell lines.

2. Materials and Methods

2.1 Materials

6-Thioguanine (>98.0%, #A4882), Dimethyl sulfoxide (Sigma, #D8418) were purchased from
Sigma-Aldrich Chemical Co. Ltd. Dulbecco's phosphate-buffered saline (GE Healthcare Life
Sciences, #SH30028.02), Dulbecco's Modified Eagle's Medium (GE Healthcare Life Sciences,
#SH30243.01). Trypan blue, MTT [3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide], trypsin, streptomycin, penicillin, amphotericin, fetal bovine serum, absolute ethanol
(HiMedia Labs, Mumbai, India), and other reagents of analytical grade were also used in the
study.
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2.2 Cell lines and culture conditions

Human cervical carcinoma cell line (HeLa) (National Centre
for Cell Science, Pune, India) was used for in vitro
cytotoxicity assay. Cells were grown in Dulbecco’s Modified
Eagle’s Medium (DMEM) (4.5g/L Glucose), supplemented
with 10% heat-inactivated fetal bovine serum (FBS), L-
glutamine (4mM), penicillin 10,000 units/mL, streptomycin
1000pug/mL and Amphotericin-B solution 25ug/mL. Cells
were incubated at 37 °C in a humidified atmosphere of 95%
air and 5% CO,. After 24h of incubation, the adherent cells
were detached using trypsin-EDTA solution 1X/0.25%. Cell
count was carried out using the Luna automated cell counter
(Logos Biosystems, USA) based on the trypan blue dye
exclusion method.

2.3 Determination of Cytotoxicity

MTT (3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide) assay 2% is a colorimetric assay was carried out to
evaluate the cytotoxicity of 6-TG on HeLa cell lines. The cell
suspension of 200uL was seeded in 96-well micro plates
(Corning®, USA) at a density of 20,000 cells/well and
incubated in a 5% CO; incubator at 37°C for 24h. Then the
cells were exposed to a graded concentration (3.125, 6.25,
12.5, 25, 50 uM) of 6-TG and incubated for 48h. Later, media
was removed from all treated and vehicle control (1%
DMSO) cells and replaced with fresh media containing MTT
(0.5 mg/ml) and were re-incubated for 3 hours at 37°C. MTT
solution was removed and treated with 100uL of DMSO to
dissolve insoluble formazan crystals formed within
mitochondria of viable cells. The plate was incubated with
DMSO for 5min with gentle shaking. Cell viability was
determined by measuring the absorbance on a micro plate
reader (ELx800, BioTek, USA) at A max 570 nm. The
concentration of 6-TG that resulted in 50% inhibition of cell
growth was calculated as the half-maximal inhibitory
concentration (ICsg) by constructing a dose-response curve.
The ICso was determined by a linear curve fit generated after
obtaining dose-response to five different concentrations of 6-
TG. Cell viability percentages (y-axis) were plotted against
increasing concentrations of 6-TG on the x-axis. The linear
regression equation y=mx+c was used to estimate 1C50
values, where 50 is substituted for y, yielding x as the 1Csg
value.

Number of cells treated with the test item

Cell Viability (%) = - X 100

Number of untreated cells

2.4 Statistical Analysis

The in vitro cytotoxicity study data was subjected to linear
regression analysis to obtain dose-response curves and ICso
values. The student t-test was carried out, and all the values
were expressed as Mean+SD (Graphpad Prism, Version 5).

3. Results and discussion

3.1 In vitro cytotoxicity assay

Cytotoxicity assay was performed to evaluate the sensitivity
and selectivity of the 6-TG on HeLa cancer cell line -2,
The MTT assay was used to measure cellular metabolic
activity as an indicator of cell viability, proliferation, and
cytotoxicity. The cytotoxicity of 6-TG in terms of percent cell
viability on HelLa cell lines was dose-dependent (Fig.1la and
1b, respectively). 1Csq values of 6-TG for HeLa was 28.79 uM
(Fig.2). The cytotoxicity of 6-TG towards HelLa cell line
depends on the classification and degree of malignancy of

http://www.thepharmajournal.com

cancer cells 1 and also the level of expression of thiopurine
methyltransferase (TPMT) [ 2521 In conclusion, the
sensitivity of 6-TG towards HelLa cell lines may depend on
the extent of thiopurine methyltransferase expression. Further,
an additional set of investigations on underlying molecular
mechanisms is recommended to improve efficacy and
encounter drug resistance.

Fig 1: Representative images of cytotoxic effect of a) vehicle control
b) 6-TG on HeLa cell lines at 48h incubation (10X)
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Fig 2: Bar graph depiction of dose-dependent cytotoxicity data of 6-
TG as determined by MTT assay on HeLa cell lines. Values are
Mean + SD, n=3, (***p< 0.0001)
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