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Abstract

Esomeprazole is an inhibitor of the proton pump that reduces gastric acidity and is used in indigestion
treatment; Esomeprazole is a promising treatment for tumors, such as melanoma and B cell leukemia,
through several mechanisms, including rapid cellular acidification and activation of many types of caspase
enzymes, which in turn lead to the activation of cellular apoptosis

This work was designed to assess the toxicity of the (Esomeprazole) on (HeLa cell line) in vitro at
concentrations starting from one - ten thousand pg/ milliliter and compared with cytotoxicity of vincristine
and methotrexate at concentrations between one - ten thousand pg/ milliliter In 3 incubation periods

The results showed that the cellular toxicity of one pg / milliliter was a lot of more than the cellular toxicity
of ten and a hundred pg / milliliter. The results additionally showed that toxicity of esomeprazole was
considerably more than vincristine and methotrexate on HLA cells at seventy two hours.
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Introduction

Cervical malignant tumor is a common categories of
cancer between female, lead to women’s sexual ability
and fertility (). Chemotherapy is that the backbone
strategy for cancer treatment especially in the early
stage in case of cervical cancer, is treated by surgery
or irradiation with chemotherapy ?-. Chemotherapy
kills both cancer cells and normal cells with a high split
rate (%, Common side effects of chemotherapy are
nephrotoxicity, which usually associated with vincristine
and methotrexate therapy

Several approaches to solve the toxicity of
conventional cancer treatments have been developed,
like using of natural agents as plant extract that may
show a promising anticancer activity (13-23)

Investigation about the efficacy of some drugs that
already used to treat diseases other than cancer. it show
a hopeful role in the handling of malignancy, such as
aspirin, which acts as a protective agent for various types
of Cancer (colorectal cancer), through a mechanism like
suppress platelets aggregation (1), also acetaminophen
at the therapeutic dose was capable of killing liver

cancer cells by turn activate apoptosis ?*. On the other
hand, Omeprazole has the ability to rise the sympathy of
the immune B-cell leukemia cell line to the vinblastine
by several mechanisms, including an increase in cellular
acidity @,

Omeprazole have been shown to have potential
to reduce resistance of tumor cell to chemotherapy
by altering the pathway of the transfer of lysosomes
contains and autophagy that activate programmed cell
death mechanism ). A mixture of esomeprazole and
amygdalin reveled ability to suppress the growth of
cervical cancer cells in vitro 323,

Martial and Method

Proton pump inhibitor: Esomeprazole (nexium)
® 40 mg (AstraZeneca) was used in different
concentrations ranging from one to 10000 pg/ mL. These
concentrations were set by thinning of the medication
with bovine serum unrestricted medium.

Chemotherapeutics agent; a)Vincristine sulphate
1 mg/ml vial (hospira UK.) was used at different
concentration ranged between (1-10000) pg/ml, after



dilution with bovine serum free medium
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Methotrexate vial (50 mg/Scc - kocak / turkey) was used at different concentration ranged between (1-10000)

pug/ml, after diluted with bovine serum free medium

The optical density of control

The optical density of test.

Inhibitor rate % =

The optical density of control

Cell line culture:

The human cervical cell line cancer gotten from the
unit of tissue culture in the Iraqi Center for Cancer and
Medical Genetics Research . It were planting in tissue
culture flasks with size 75 cm 2 and with controlled
conditions involving 5% of humidified, carbon dioxide
on 37 °© C in RPMI-1640 media (Kigma Chemical,
England) with fetal bovine serum at 10% (FBS), with add
some anti biotic include pen.-strep. With concentration
1% (10).

Cytotoxicity Assay:

Human cervical cancer cells grown in microtiter
plate (96wells) have been handled with a range of
concentrations of each (esomeprazole, vincristine and
methotrexate), cell density increases throughout the
development period and also the cytotoxic effect of
analytical agents strongminded once many incubation
periods, 19 each milliliter contains 1X105 cells / ml,
serum calf medium (10 percent) Used for seeding, plates
were then incubated at 37CO for 24 hours to achieve cell
attachment, followed by various serial dilution (1-10000
ng / ml) for esomeprazole, vincristine and methotrexate
by victimization maintenance medium.

After twenty-four hours of incubation, cells were
exposed (for each concentration tested, six replicates
at 200ul), two hundred pl of maintenance medium in

addition to each control group well, the days of exposure
were twenty-four, forty-eight, and seventy-two hours.
The cultures were wrapped with self-adhesive paper,
then transferred to incubators and then colored cells with
MTT stain. Each well’s optical density was scanned via
a micro-ELISA at a wavelength of 550 nm (17 ; 10) ; the
measurement of the substance frequency by using the
subsequent equation!!

Statistical Analysis

The Statistical Analysis System (SAS) (® used it
to determine the outcome of varying parameter factors
in the study.

Results and Discussion

Esomeprazole cytotoxic effect:

The findings of esomeprazole productivity inhibition
of Hela cancer cells show an increase in productivity
inhibition with an increase in the concentration of
esomeprazole ranging from (10-10000) pg / ml, for every
3 incubation periods, except (1 pg/ ml) wherever growth
inhibition was significantly higher than 10 pg / ml to
all incubation cycles, whereas there was no significant
variation between the development reserve of (1 pg/ml)
with (1000 ug/ml) for 24hr. and (1 pg/ml) with (100 pg/
ml) for 48hr. and 72hr. incubation periods table (1).

Table (1) Effect of concentration and time in growth inhibition rate for Esomeprazole on Hela cancer cell

line
Time (hr.)
Concentration (ng/ml) LSD value
24 48 72
1 B44.50+£7.03a A3246+9.08a B25.76+6.87 a 26.754 NS
10 C9.66+228a B686+343a C393+145a 16.012 NS
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Cont... Table (1) Effect of concentration and time in growth inhibition rate for Esomeprazole on Hela

cancer cell line

100 C1620+1.10a A 14.90 £8.02 a B29.40+3.14a 17.356 NS
1000 B3530+6.36b A23.83+£245b A 89.66 + 0.66 a 13.70 **
10000 A83.63+024b A3256+231¢c A88.76+0.97 a 5.037 **
LSD value 13.845 * 20.198* 11.828 *

* (P<0.05).

*Capital letter to compare among column means.
**Small letter to compare among row means,

Hormosis will explain the fluctuated growth
inhibition of esomeprazole; hormetic result may be a
common biological development in pharmacological
medicine characterized by a reverse action of low
concentrations compared with high concentration (10
The carbon-based biochemical pathway by hormesis
action aren’t well clear, it’s imagined that low amounts
of poisonous ingredient might start the healing process
in the body . This compound might increase the
activity of anticancer agent whereas others may forestall
the carcinogenic effect of some genotoxic compound ©)

Several recommended mechanisms will explain the
toxicity of esomeprazole on Hela cancer cells, because
the ability of esomeprazole to induce a lysosomes
membrane permeabilization, inflicting increase outflow
of lysosomes contains to the cytoplasm, inflicting lysis
of cellular elements then death, additionally to hydrolytic
activity, the lysosomal enzymes also can offer acidic
atmosphere that encompasses a role in killing tumor
cells @3 13315 Another mechanism in vitro via a fast
intracellular acidification and activation of many caspase
enzyme ), esomeprazole has ability to produce ROS in
B cells neoplasm by many ways ¥ .

Comparison among the cytotoxic effect of

Esomeprazole, Vincristine and Methotrexate:

As shown in table (2) the manner of vincristine
growth inhibition is dose and time dependent reflecting
the fact of increase in vincristine cytotoxicity occurred
with increase in time of its persistence inside cancer
cells which occurred by several mechanisms including

mitosis blocking in metaphase, and blocks the
ability of tubulin to polymerize to form microtubules
binding by binding of microtubule protein, (tubulin)
with esomeprazole then. Consist of Tubulin dimers

that resulting from paracrystalline aggregates, leading
to Spindle apparatus dysfunction, frozen in metaphase,
impaired chromosomal segregation and cellular
proliferation.

Permeabilization of lysosomal membrane is one of
the vincristine anticancer mechanisms which Causing
increase of lysosomes contains leakage to the cytoplasm
and occurrence of cell death by the Degenerative activity
of lysosomes contains and acidic conditions which equip
by lysosomes acidic ambience.

When comparing between the growth inhibition
of vincristine with esomeprazole as shown in table
(4,5,6), the results establish the development reserve
of esomeprazole was more than vincristine gro7wth
inhibition on Hela cancer cells, especially at 24 hr.
and 72hr. incubation periods . reflecting the ability of
esomeprazole to enhance permeabilization of lysosome
membrane was more than the vincristine ability , that
may related to the development of resistance toward
vincristine action by efflux of vincristine through the
special transport system P-glycoprotein ?* leading
to less in persistence time of vincristine inside cancer
cells , producing less in antineoplastic activity of
vincristine which including inhibition in microtubules
formation , with less ability to induce lysosomes
membrane permeabilization as compared with the
inducing ability of esomeprazole , where esomeprazole
has a superiorities on vincristine to induce lysosomes
membrane permeabilization which mainly related to
the less resistance development toward esomeprazole
activity.

While the result of methotrexate. Growth inhibition
as shown in table (3) the growth inhibition at 72hr.
was less than the growth inhibition at 24 hr. especially
at 10,100 and 1000 pg/ml, this result reflecting the
developments of resistance toward methotrexate
Cytotoxicity ,where there is several mechanism by



which cancer cells follow to resistance the cytotoxicity
of MTX included (weakening in methotrexate moving
into cells , making of altered form of DHFR that have
a fewer affinity for the dysfunction , intracellular height
of intracellular DHFR , by quality enhancement or
modified quality guideline and diminished capacity to
combine methotrexate polyglutamate) (7
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when comparing between the cytotoxicity of
esomeprazole and methotrexate as shown in table (4,5,6)
and, the result of comparison demonstrated the growth
inhibition of esomeprazole was more than the growth
inhibition of methotrexate , that may relate to less
resistance development toward esomeprazole .

Table (2) Effect of concentration and time in growth inhibition rate for Vincristine on Hela cancer cell

line
Concentration Growth inhibition
(ug/ml) LSD value

24 hr. 48 hr. 72 hr.

1 C12.00£2.54a B 18.00+2.54a B20.00+2.54a 8.791 NS
10 BC17.00+1.73 b B19.00+1.73b A 36.00+3.46a 8.476 *
100 BC 18.00 £4.04 b B23.00+4.04b A 40.00 £4.04 a 13.985 *
1000 B24.00+4.73b B25.00+4.73b A4500+5.19a 16.932 *
10000 A36.00£3.17b A45.00+3.17 ab A47.00+£1.73a 9.616 *
LSD value 10.758 * 10.758 * 11.343 * -
(P<0.05), NS: Non-significant.

Table (3) Effect of concentration and time in growth inhibition rate for methotrexate on Hela cancer cell

line
. Inhibition effect of Methotrexate on cell viability %

C(l)ncentratlon (ng/ LSD value

ml) 24 hr. 48 hr. 72 hr.
C0£0.00 C0+£0.00 C0+£0.00

1 : ‘ : 0.00 NS
B17+0.62a C4+£0.06b C0£0.00b

10 7.95 *
B 19+0.59 BC10+0.37b C0+£0.00

100 ‘ ¢ 9.53 *
A30+124a AB14+051b B17+0.55b

1000 7.69 *
A37+249 A19+062b A31+£1.07

10000 2 a 785 *

LSD value 8.531 * 8.336 * 4.602 * -

(P<0.05), NS: Non-significant.
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Table (4) Effect of Esomeprazole, methotrexate and Vincristine on Hela cancer cell line at 24hr .

Treatment
Concentration (ng/ml) LSD value
Esomeprazole Vincristine MTX.
1 B4450+7.03a C12.00+£2.54b C0.00£0.00b 14.942 *
10 C9.66+228b BC17.00+1.73 a B17.00+1.73 a 6.688 *
100 C1620+1.10a BC 18.00 £4.04 a B19.00+346a 10.86 NS
1000 B35.30+£6.36a B24.00+4.73 a A 30.00+£4.04a 17.79 NS
10000 A83.63+£024a A36.00+3.17b A37.00£230b 7.85 *
LSD value 13.845 * 10.758 * 8.531 * -
(P<0.05).

Table (5) Effect of concentration and time in growth inhibition rate for Esomeprazole,
Vincristine on Hela cancer cell line at 48hr .

methotrexate and

Treatment
Concentration (ng/ml) LSD value
Esomeprazole Vincristine MTX.
1 A3246+9.08 a B 18.00£2.54 a C0.00+0.00b 18.850 *
10 B 6.86 +3.43 ab B19.00+£1.73 a C4.00+1.15b 14.335 *
100 A1490+8.02a B23.00+4.04a BC 10.00+2.30 a 18.52 NS
1000 A2383+245a B25.00+4.73 a AB 14.00 £4.04 a 13.36 NS
10000 A3256+231b A4500+3.17a A19.00+346¢ 10.46 *
LSD value 20.198 * 10.758 * 8.336 * -
(P<0.05).

Table (6) Effect of concentration and time in growth inhibition rate for Esomeprazole,
Vincristine on Hela cancer cell line at 72hr .

methotrexate and

Treatment
Concentration (ng/ml) LSD value
Esomeprazole Vincristine MTX.
1 B25.76+6.87a B20.00+£2.54a C0.00£0.00b 14.64 *
10 C393+1.22b A36.00+346a C0.00+0.00b 9.761 *
100 B29.40+3.14b A 40.00+£4.04a C0.00+0.00c 10.23 *
1000 A 89.66 £ 0.66 a A 45.00+£5.19b B 17.00+231¢ 11.43 *
10000 A 88.76+£097a A47.00£1.73b A31.00£231c¢ 6.086 *
LSD value 11.828 * 11.343 * 4.602 * -
(P<0.05).

*Capital letter to compare among column means.



**Small letter to compare among row means,

Conclusion

This study prove that Esomeprazole have a
promising anticancer activity against human cervical
cancer cells with superiority above vincristine and
methotrexate cytotoxicity.
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