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Abstract

Aim: Inflammation is a process associated with the development and progression of
cancer. Desloratadine (DES) and Trimebutin (TMB) are anti-inflammatory agents used
in the treatment of various diseases. This study aimed to investigate the antitumor effects
of DES and TMB, which exhibit anti-inflammatory effects, on different human cancer cell
lines.
Materials and Methods: In this study, human prostate (LNCaP), ovarian (A2780),
breast (MCF-7) and colon cancer (Caco-2) cell lines were treated with DES and TMB
at concentrations of 1, 5, 25, 50 and 100 µM. Cells were treated with the compounds
for 6, 12, and 24 hours, and the change in cell viability was determined using the 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The inhibitory
concentration 50 (LogIC50) values of the compounds were calculated using GraphPad
Prism 8 software based on cell viability results. The genotoxic effects of the compounds
on cells were determined using the comet assay. Group comparisons were performed using
the Kruskal-Wallis H test and p<0.05 was considered significant.
Results: Exposure of LNCaP, A2780, MCF-7, and Caco-2 cells to DES and TMB agents
for 6, 12 and 24 hours significantly reduced cell viability (p<0.05). According to the comet
assay results, DES and TMB caused significant DNA damage in the cell lines (p<0.05).
Conclusion: The study results demonstrate that DES and TMB, which have anti-
inflammatory effects, exert cytotoxic effects by inducing DNA damage in cancer cells.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Cancer is a disease that is increasingly prevalent and is
one of the leading causes of death worldwide [1]. Accord-
ing to research conducted by the International Agency for
Research on Cancer, there were 18.1 million new cancer
cases and 9.6 million cancer-related deaths globally in 2018
[2]. Studies have reported that cancer occurs as a result of
abnormal behaviors of signaling molecules involved in the
cellular cycle, such as p53, ERK, and AKT, due to genetic
and environmental changes [3, 4]. Novel approaches tar-
geting compounds involved in intracellular signal transmis-
sion are important in cancer treatment [5, 6]. It has been
observed that anti-inflammatory agents used to reduce in-
flammation, which is closely related to cancer development
[7], induce apoptosis based on the available data [8, 9].
Therefore, the search for effective treatments against can-
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cer has raised the question of whether certain agents with
anti-inflammatory roles might have a therapeutic effect.
Desloratadine (DES) acts as a histamine H1 receptor an-
tagonist [10, 11] and is commonly used clinically to reg-
ulate the inflammatory response in allergic rhinitis [12,
13]. It exhibits a mitigating effect on the inflammatory
response by inhibiting the release of histamine [14, 15]
and cytokines from mast cells and basophils [16, 17]. A
study conducted on human nasal epithelial cells showed
that DES could target mediators of the allergic cascade
and inhibit the release of chemokines with chemotactic
properties, thereby reducing the late-phase response in
allergic rhinitis. In the same study, DES was found to
exhibit strong anti-allergic and anti-inflammatory proper-
ties, which were attributed to the inhibition of ERK1/2
[9]. On the other hand, Trimebutin (TMB) is a pharma-
cological agent used to accelerate the resumption of intesti-
nal transit and alleviate symptoms associated with irrita-
ble bowel syndrome and postoperative paralytic ileus [18].
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TMB is also believed to directly affect smooth muscles by
blocking voltage-dependent calcium ion (Ca2+) currents
and inhibiting the influx and release of Ca2+ from intra-
cellular storage compartments [19, 20]. Furthermore, a
study examining its anti-inflammatory activity concluded
that TMB administered to rats exerted an active effect
against inflammation and stress-induced rectal hypersen-
sitivity [21]. Studies in the literature have also shown that
TMB can induce apoptosis in a dose-dependent manner in
human LOVO colon carcinoma cells and inhibit cell pro-
liferation by inactivating the ERK1/2 signaling pathway
[8].
There is limited research in the literature focusing on the
effects of DES and TMB on cancer. Considering the in-
fluence of the inflammatory response on cancer develop-
ment and the effectiveness of DES and TMB on ERK, we
hypothesized that these two compounds may have anti-
proliferative or cytotoxic effects on cancer cells. There-
fore, the aim of this study was to determine the cytotoxic
and genotoxic effects of DES and TMB on human prostate
(LNCaP), ovarian (A2780), breast (MCF-7) and colon can-
cer (Caco-2) cell lines.

Materials and Methods
Cell culture
The study was conducted at the Department of Physi-
ology, Faculty of Medicine, Inonu University. LNCaP,
A2780, MCF-7 and Caco-2 cancer cell lines were used in
the study. LNCaP and A2780 cells were cultured in RPMI-
1640 medium supplemented with 10% Fetal Bovine Serum
(FBS), 100 U/mL penicillin, 0.1 mg/mL streptomycin, and
5 mL of Minimum Essential Medium (MEM) non-essential
amino acids solution. MCF-7 cells were cultured in Dul-
becco’s Modified Eagle Medium (DMEM) High Glucose
medium, and Caco-2 cells were cultured in DMEM F-12
medium. Both cell lines were supplemented with 10%
FBS, 100 U/mL penicillin, 0.1 mg/mL streptomycin, 5
mL of MEM non-essential amino acids solution, and 1 mL
of insulin. All cells were incubated at 37°C and 5% CO2 in
an Esco CO2 incubator, with medium changes performed
twice a week. Once the cells reached confluence at the
bottom of the flasks, they were detached from the flasks
using trypsin-ethylenediaminetetraacetic acid (EDTA) so-
lution and stained with 0.4% Trypan Blue. Cell counting
was performed under an inverted microscope, and exper-
imental studies were initiated when the cell viability rate
reached 90% or above [22, 23]. For cytotoxicity experi-
ments, 96-well plates were used, with 15x103 cells seeded
in each well. After 24 hours of incubation, the cells in the
plates were treated with the compounds.

MTT assay method
For the study, stock solutions of DES and TMB were pre-
pared in dimethyl sulfoxide (DMSO) at final concentra-
tions of 1, 5, 25, 50 and 100 µM and added to the wells.
After the application of the compounds, the cells were in-
cubated in a CO2 incubator for 6, 12, and 24 hours. Fol-
lowing the incubation, the effects of DES and TMB on
the viability of LNCaP, A2780, MCF-7 and Caco-2 cells
were determined using the 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay method.

This method is based on the ability of the MTT compound
to cleave the tetrazolium ring. The compound is absorbed
by viable cells and is enzymatically reduced by mitochon-
drial succinate dehydrogenase, resulting in the formation
of a blue-purple, water-insoluble formazan product [24,
25]. This reaction occurs only in cells with active mito-
chondria, making it a marker of cell viability, and the re-
sulting color is measured spectrophotometrically and cor-
related with the number of viable cells.
In the MTT analysis, an MTT solution was prepared at
a concentration of 0.5 mg/mL in phosphate buffer and
filtered through a 0.22 µm filter for sterilization. After
treatment with the compounds, the medium in each well
of the plates was removed and 50 µL of the prepared MTT
solution was added to each well and incubated for 3 hours.
After the incubation period, the MTT solution in the wells
was removed, and 100 µL of DMSO was added to each well.
The optical densities of the cells in the wells were read
at a wavelength of 570 nm using an ELISA plate reader
(Thermo MultiskanGo, USA) [26]. The absorbance values
obtained from the control wells (wells with only medium)
were averaged and this value was considered as 100% cell
viability. The absorbance values obtained from the wells
treated with DES and TMB were normalized to the con-
trol absorbance value, and the percentage of cell viability
was calculated [23, 27]. The experimental design of the
study is shown in Figure 1. These experiments were re-
peated at least 10 times on different days, independently.
After determining the effects of DES and TMB on cell via-
bility through MTT analysis, the inhibitory concentration
50 (IC50) values of these compounds were calculated using
GraphPad Prism 8 software and used for comet analysis.

Comet assay method
The comet assay, also known as single-cell gel electrophore-
sis, is commonly used to assess DNA damage (genotoxic-
ity) [28]. The comet assay technique was performed based

Figure 1. Dose-dependent cell viability results of Caco-2
cells after 6, 12 and 24 h incubation of DES and TMB
anti-inflammatory agents. Each data point is the average
of 10 viability measurements. (*) shows p<0.05. (A, DES
6-hour incubation; B, DES 12-hour incubation; C, DES
24-hour incubation; D, TMB 6-hour incubation; E, TMB
12-hour incubation; F, TMB 24-hour incubation; DES:
Desloratadine, TMB: Trimebutine).
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Table 1. LogIC50 (µM) concentrations calculated for
LNCaP, A2780, MCF-7, and Caco-2, cells in the Graph-
Pad Prizm 8 program of 6, 12, and 24 h incubation of
compounds DES and TMB.

LogIC50

Compounds LNCaP A2780 MCF-7 Caco-2

DES (6 hours) 2.969 2.608 1.944 2.027
DES (12 hours) 1.677 1.555 1.24 0.6088
DES (24 hours) 1.211 0.5919 0.6891 0.6308
TMB (6 hours) 2.291 2.739 1.945 1.639
TMB (12 hours) 2.391 2.053 1.767 0.8222
TMB (24 hours) 1.341 1.115 0.4663 0.4865

DES: Desloratadine, TMB: Trimebutine.

on the method established by Devlin et al. [29]. In the
first step, microscope slides were coated with 0.65% high
melting agarose (HMA) prepared in PBS and left to dry
in a dark environment for 1 day. LNCaP, A2780, MCF-7,
and Caco-2 cells were incubated with the tested DES and
TMB at their respective Log IC50 concentrations (Table
1). After incubation, the cells were mixed with low melt-
ing agarose and spread onto the HMA-coated slides, and
coverslips were quickly placed on top of the slides. The
prepared slides were kept in the dark at +4 °C for 20-25
minutes. Then, the coverslips were removed, and the slides
were placed in a freshly prepared cold lysis solution (2.5
M NaCl, 100 mM EDTA, 10 mM Tris, pH 10) containing
1% Triton X-100 and 10% DMSO for 1 hour at +4 °C in
the dark.
After the lysis process, the slides were placed in a hor-
izontal electrophoresis tank (Bio-Rad, USA) filled with
cold neutral electrophoresis buffer in the same orientation
and subjected to electrophoresis. Following electrophore-
sis, the slides were neutralized three times for 5 minutes
each with neutralization buffer (0.4 M Tris, pH 7.5) at +4
°C. Subsequently, the slides were stained with 50 µL of
ethidium bromide and incubated for 20-30 minutes. Scor-
ing was performed using a fluorescence microscope (Leica)
and Comet IV software program. Randomly selected at
least 25 cells were counted from each slide and the param-
eters of tail intensity (TI), tail length (TL) and olive tail
moment (OTM) were determined for the groups. Changes
in TI, TL, and OTM parameters helped assess the presence
and extent of DNA damage. The analyses were repeated
at least 10 times on different days (Figure 1 shows the
experimental design of the study).

Statistical analysis

Data were analyzed using the IBM SPSS software program
for Windows, version 24.0 (SPSS Inc., Chicago, IL). Ac-
cording to the results of the study, comparisons between
groups were made with Kruskal Wallis H-Test. When sta-
tistically significant differences were found between the
groups, multiple comparisons were conducted using the
Mann Whitney U test with Bonferroni correction. (all
values of p<0.05 were considered statistically significant).
In addition, according to the MTT assay results, IC50 cal-

culations of DES and TMB for all cells were made in the
Graphpad Prizm 8 program.

Results
The effect of DES and TMB on cell viability
The results of DES and TMB anti-inflammatory agents
applied to the LNCaP cell line for 6, 12, and 24 hours are
shown in Figure 2. The high dose of DES incubated with
LNCaP cells reduced cell viability compared to the control
starting from the 6th hour, and this effect became more
pronounced over time (p<0.05) (Figure 2.A). Additionally,
the applied concentrations of DES were more pronounced
at 12 and 24 hours and cell viability started to decrease

Figure 2. Dose-dependent cell viability results of LNCaP
cells after 6, 12 and 24 h incubation of DES and TMB
anti-inflammatory agents. Each data point is the average
of 10 viability measurements. (*) shows p<0.05. (A, DES
6-hour incubation; B, DES 12-hour incubation; C, DES
24-hour incubation; D, TMB 6-hour incubation; E, TMB
12-hour incubation; F, TMB 24-hour incubation; DES:
Desloratadine, TMB: Trimebutine).

Figure 3. Dose-dependent cell viability results of A2780
cells after 6, 12 and 24 h incubation of DES and TMB
anti-inflammatory agents. Each data point is the average
of 10 viability measurements. (*) shows p<0.05. (A, DES
6-hour incubation; B, DES 12-hour incubation; C, DES
24-hour incubation; D, TMB 6-hour incubation; E, TMB
12-hour incubation; F, TMB 24-hour incubation; DES:
Desloratadine, TMB: Trimebutine).
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Figure 4. Dose-dependent cell viability results of MCF-7
cells after 6, 12 and 24 h incubation of DES and TMB
anti-inflammatory agents. Each data point is the average
of 10 viability measurements. (*) shows p<0.05. (A, DES
6-hour incubation; B, DES 12-hour incubation; C, DES
24-hour incubation; D, TMB 6-hour incubation; E, TMB
12-hour incubation; F, TMB 24-hour incubation; DES:
Desloratadine, TMB: Trimebutine).

Figure 5. Dose-dependent cell viability results of Caco-2
cells after 6, 12 and 24 h incubation of DES and TMB
anti-inflammatory agents. Each data point is the average
of 10 viability measurements. (*) shows p<0.05. (A, DES
6-hour incubation; B, DES 12-hour incubation; C, DES
24-hour incubation; D, TMB 6-hour incubation; E, TMB
12-hour incubation; F, TMB 24-hour incubation; DES:
Desloratadine, TMB: Trimebutine).

from low doses during these time periods. At 12 hours,
the cytotoxic effect of DES was significant at doses of 25
µM and above, and at 24 hours, it was significant at doses
of 5 µM and above (p<0.05; Figure 2.B and C). The con-
centrations of TMB applied to LNCaP cells at 50 and 100
µM reduced cell viability compared to the control during
6 and 12 hours of incubation (p<0.05) (Figure 2.D and
Figure 2.E). Furthermore, all doses of TMB resulted in
significant changes in LNCaP cell viability after 24 hours
of treatment (Figure 2.F) (p<0.05).

The effects of DES and TMB application on A2780 cells
are shown in Figure 3. The high dose of DES applied sig-
nificantly reduced A2780 cell viability starting from the

Figure 6. Comet assay images obtained from various can-
cer cells treated with DES and TMB (DES: Desloratadine,
TMB: Trimebutine).

Table 2. The changes in TL, TI and OTM values 24 hours
after application of DES and TMB to LNCaP, A2780,
MCF-7 and Caco-2 cell lines (p*<0.05).

Groups Tail Tail Olive Tail

Lenght Intensity Moment

LN
C
aP

Control 24.75±3.31 151.68±39.75 4.92±1.15

Solvent (DMSO) 25.08±5.20 155.55±50.25 5.53±1.80

DES 28.5±5.74 166.69±55.54 5.90±2.44

TMB 26.79±5.31 186.21±66.95 5.73±1.99

A
27
80

Control 19.12±4.52 90.00±28.98 3.79±1.22

Solvent (DMSO) 21.91±3.36 124.03±41.25 5.27±1.09

DES 27.85±5.15* 158.94±43.63* 7.26±2.31*

TMB 24.75±5.01 141.21±34.21 6.26±2.10

M
C
F-
7

Control 21.16±4.49 115.97±42.42 3.40±1.39

Solvent (DMSO) 20.80±5.74 126.23±46.37 3.58±1.19

DES 54.44±32.57* 476.50±395.26* 20.38±16.44*

TMB 64.61±34.14* 658.58±410.68* 16.48±5.62*

C
ac
o-
2

Control 31.34±7.30 185.18±59.46 10.76±4.85

Solvent (DMSO) 29.11±6.01 195.47±44.66 7.07±1.85

DES 117.52±60.64* 982.27±617.24* 48.83±30.67*

TMB 103.85±71.44* 891.50±718.87* 53.71±42.88*

DES: Desloratadine, TMB: Trimebutine, TL: Tail Length, TI: Tail Densities,
and OTM: Olive Tail Moments.

6th hour (p<0.05) (Figure 3.A). At 12 hours, the applied
concentrations of DES (25, 50, and 100 µM) and at 24
hours, all concentrations of DES caused a significant de-
crease in cell viability (p<0.05; Figure 3.B and Figure 3.C).
After 12 and 24 hours of incubation, the concentrations of
TMB at 50 and 100 µM significantly reduced A2780 cell
viability compared to the control (p<0.05; Figure 3.E and
Figure 3.F). However, after 6 hours of TMB application,
the cell viability levels were similar among the groups (Fig-
ure 3.D).

The effects of DES and TMB application on MCF-7 cells
are shown in Figure 4. The high doses of DES applied

730



Ozkaya SN. et al. Original Article 2023;30(6):727–732

significantly reduced cell viability of MCF-7 from the 6th
hour (p<0.05) (Figure 4.A). Additionally at 12 hours, the
applied concentrations of DES (25, 50 and 100 µM) and
at 24 hours, all concentrations of DES caused a significant
decrease in cell viability (p<0.05; Figure 4.B and Figure
4.C). Similarly, we observed the effects of TMB on MCF-7
cell viability starting from the 6th hour. TMB application
for 6 and 12 hours at concentrations of 25 µM and above
exhibited a significant decrease in cell viability compared
to the control (p<0.05, Figure 4.D). After 24 hours of ap-
plication, all doses of TMB inhibited cell viability com-
pared to the control (p<0.05; Figure 4.F).
The cytotoxic effects determined after applying DES and
TMB compounds to the Caco-2 cell line, a colon cancer
type, are summarized in Figure 5. The 6-hour incubation
of DES with Caco-2 cells reduced cell viability at doses of
50 and 100 µM (p<0.05; Figure 5.A) and we found that
the 12 and 24-hour incubations significantly reduced.

The effect of DES and TMB on DNA damage

The levels of DNA damage in cancer cells were evaluated
using comet analysis after DES and TMB applications
(Figure 6, Table 2). According to the comet results, DES
application led to a significant increase in TL, TI and OTM
levels in all cell lines except LNCaP cells (p<0.05, Table
2). In LNCaP cells, although an increase in DNA damage
was observed after the applications compared to the con-
trol, this increase was not statistically significant. After
TMB application, the level of DNA damage significantly
increased in breast and colon cancer cell lines. However,
in prostate and ovarian cancer cell lines, TMB applica-
tion increased TL, TI and OTM parameters compared to
the control, but these changes did not occur at a signifi-
cant level. Overall, microscopic images indicated that both
compounds increased the length of DNA tails in the cell
lines (Figure 6). These results demonstrate that DES and
TMB can cause DNA breaks in cancer cells, leading to a
reduction in cell viability.

Discussion

Cancer is not only a significant public health problem
worldwide, but its incidence and prevalence are also in-
creasing. In parallel, research on cancer treatment re-
mains current and relevant [30]. Studies emphasize the
importance of new approaches and agents for the treat-
ment of this group of diseases [31, 32]. In our study, we re-
port the potential cytotoxic and genotoxic effects of deslo-
ratadine and trimebutine compounds, which exhibit anti-
inflammatory effects, on different cancer cell lines. Both
compounds demonstrated cytotoxic effects on cancer cell
lines depending on time and dosage. We determined that
the cytotoxic effect in our study resulted from DNA dam-
age.
In chronically inflamed tissues, disruption of cell death
and/or repair programs occurs, leading to uncontrolled
replication of cells that have lost normal growth control,
including DNA replication. Normal inflammation self-
limits because the production of anti-inflammatory cy-
tokines closely follows pro-inflammatory cytokines [33].
However, the inflammatory process seems to positively

support cancer development [34]. At this point, anti-
inflammatory agents can be included in the treatment
against increased inflammation caused by tumors. The
strongest evidence for the importance of inflammation
during neoplastic progression comes from studies that
have identified a reduced risk of cancer in individuals us-
ing long-term aspirin or nonsteroidal anti-inflammatory
drugs (NSAIDs). These studies report a 40-50% reduc-
tion in colon cancer risk and the potential protective ef-
fects against lung, esophageal and stomach cancers among
individuals using these and similar medications [35].
DES inhibits histamine [14, 15] and cytokines [16, 17]
release, thereby reducing the existing inflammatory re-
sponse. There are studies in the literature indicating the
anticancer activity of DES. Fritz et al. reported that DES
has the potential to reduce poor prognosis in breast can-
cer cases and support survival [36]. In their study, Ma et
al. investigated the effects of desloratadine on cell growth
and invasion in bladder cancer EJ and SW780 cells in vitro.
The study results revealed that DES inhibited cell viability
in EJ and SW780 cells in a dose- and time-dependent man-
ner. Researchers reported that DES treatment suppressed
the colony-forming ability of cancer cells and arrested the
cell cycle in the G1 phase in EJ cells. Furthermore, DES
treatment promoted cell apoptosis by modulating the ex-
pression of Bcl-2, Bax, caspase 3 and caspase 9 in EJ and
SW780 cells. These findings indicate a potential anticancer
effect of DES on cell growth and bladder cancer invasion
[37].
TMB is one of the prokinetic agents primarily used in
the treatment of gastrointestinal (GI) disorders such as
irritable bowel syndrome. Lacheze et al. reported that
trimebutine maleate was effective against local inflamma-
tion and stress-induced rectal hyperalgesia in rats [21].
Additionally, there are different studies focusing on the
effects of TMB. Jemel-Oualha et al. demonstrated that
TMB could induce apoptosis in a dose-dependent manner
and reduce cell proliferation by suppressing the ERK1/2
signaling pathway in human LOVO colon carcinoma cells
[8]. In another study, the potential anticancer effects of
TMB were investigated in SHG44, U251, and U-87 MG
human glioma/glioblastoma cells. Fan et al. reported that
TMB increased Bax and caspase-3 expression while re-
ducing Bcl-2 expression, thereby promoting apoptosis and
significantly inhibiting cell viability [38]. Current studies
indicate that DES and TMB activate the mitochondrial
apoptotic pathway, leading to cell death and exhibiting
anticancer effects in different cancer cells.
In our study, we report the cytotoxic and genotoxic effects
of DES and TMB compounds on LNCaP, A2780, MCF-7
and Caco-2 cell lines. DES and TMB applied to cancer
cells increased cell death, particularly depending on the
treatment duration. The most effective cell death was ob-
served at 24 hours after compound treatment. Addition-
ally, even at low doses, significant levels of cell death were
evident during this time period. Our results support the
findings in the existing literature that indicate the dose-
and time-dependent effects of these compounds. Further-
more, we report in our study that these compounds induce
DNA damage in cancer cells. Increased DNA damage re-
sults in the activation of molecular pathways leading to
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cell death [39]. These findings, in addition to the anti-
inflammatory effects of DES and TMB, demonstrate their
potential for use in cancer treatment due to their cytotoxic
effects on cancer cells.
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