Multimodal Assessment of Therapeutic Drug Resistance in OVCAR4 High Grade...

Proceedings S.Z.M.C. Vol: 40(2): pp. 143-153, 2026. PSZMC-1027-40-2-2026

ORIGINAL ARTICLE

Multimodal Assessment of Therapeutic Drug
Resistance in OVCAR4 High Grade Serous
Ovarian Carcinoma (HGSOC) Cells

Faisal Igbal*

Affiliation: Author Contributions:

! Herbert M. and Carol H. Retzky College of Pharmacy, University of lllinois Fl

Chicago (UIC), USA. eThe author made substantial contributions to the
Correspondence:

conception and design of the study, or acquisition,

Dr. Faisal Igbal, Department of Pharmaceutical Sciences, Herbert M. and Carol . . .
analysis, and interpretation of data.

H. Retzky College of Pharmacy, University of lllinois Chicago (UIC), USA.

E-mail: (1) faisalsaleh59@ymail.com (2) faisali@uic.edu * The author was involved in drafting the manuscript or
Received: Jan 15, 2026, Accepted: June 22, 2026, Published: June 30, critically revising it for important intellect content.
2026. e The author approved the final version of the
DOI: https://doi.org/10.47489/szmc.v40i2.899 manuscript to be published and agree to be
Data Availability: The corresponding author can provide access upon request. accountable for all aspects of the work.

Funding: No funding received
Competing Interests: No competing interest to declare.

ABSTRACT

Background: Drug resistance is a major challenge for the treatment of high-grade serous ovarian carcinoma (HGSOC),
frequently leading to disease recurrence and therapeutic failure.

Objective: This study investigated the cellular phenotypic and molecular bases of drug resistance in human ovarian cancer
cell line such as OVCARA4.

Method: The chlorpromazine (CPZ) and metformin repurposed drugs were used for the treatment of ovarian cancer cells
to follow the treatment response, and the hemocytometer and clonogenic assay were used, followed by the ANOVA and
Tukey’s HSD post hoc test for statistical analysis. Surviving cell populations were recognized as drug resistant and further
analysed at the molecular level. The OVCAR4 cells were used for RNA isolation and then converted into cDNA and used
for real-time PCR, and PCR amplicons were verified by gel electrophoresis

Results: The molecular results were linked to the observable outcomes from the hemocytometer and clonogenic assay
after drug treatment.

Conclusion: The research study provides a drug resistance-related inclusive analysis in ovarian cancer. Cellular and
molecular analyses provide in vitro identification of resistance-associated markers and open a future path for therapeutic
approaches to overcome drug resistance in ovarian cancer.
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INTRODUCTION: The most lethal gynecological malignancy is ovarian cancer, and it is the fifth leading cause
of cancer-related death among women worldwide. The HGSOC is the most aggressive subtype of ovarian
cancer, with a high mortality rate and late diagnosis. In the last few years, the drug repurposing approach has
improved the effectiveness of chemotherapy and targeted the resistant cancer cells through alternative
pathways. Metformin is one of the drugs used for type 2 diabetes and shows anticancer activity in different
tumor models, including ovarian cancer. The metformin is used to reduce the ovarian cancer cell proliferation
and improve the sensitivity [1-6].

Chlorpromazine (CPZ) is an antipsychotic drug and is used to treat psychiatric and neurological disorders,
clinically it is used for schizophrenia and has an anticancer potential. CPZ interrupts the drug efflux mechanism
and exposes reverse resistance to chemotherapeutics by down regulating MDR1 expression. The specific
properties of CPZ make it a promising contender for group therapy in resistant ovarian cancer [7-12].

Despite progress, the drug resistance in ovarian cancer for molecular mechanisms remains incompletely
understood. Traditional assays like hemocytometer and clonogenic assays based on cell counting and colony
formation are used for short and long-term drug effects respectively, but do not expose the gene-level changes.
Nucleic acid-based molecular diagnostic techniques such as real-time polymerase chain reaction (PCR) and
agarose gel electrophoresis were used to detect drug resistance in a fast and sensitive manner and no change
was observed in the targeted gene [13-21].
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The study engaged with a joined strategy to evaluate ovarian cancer cell lines like OVCAR4 of HGSOC. The
cells were treated with CPZ and metformin individually and combined to assess the effects and resistance
profile. The hemocytometer was used for counting the cells, and the clonogenic assay defined the cell
proliferation and survival further ANOVA and Tukey’s HSD post hoc test was used for statistical analysis, while
molecular analyses were performed to detect drug resistance and check the drug impact.

METHODS: The OVCAR4 cell line was purchased from ATCC. The RPMI-1640 (Gibco, Thermo Fisher
Scientific, USA) medium with 10% fetal bovine serum (FBS; Gibco, Thermo Fisher Scientific, USA) and 1%
penicillin-streptomycin (Gibco, Thermo Fisher Scientific, USA). The cells were maintained at 37 °C in an
incubator with 5% CO..

Drug treatment for OVCAR4 cells

CPZ (= 98% purity, Sigma-Aldrich, USA) and metformin (= 98% purity, Sigma-Aldrich, USA) stock solutions
were prepared and stored at -20 °C, while final concentrations were prepared freshly, and cells were seeded in
6-well plates. On the first day, at the cell suspension stage, remove the supernatant and add 0.6 ml RPMI-1640
medium with the remaining cell pellet in the falcon tube. After that, 0.5 ml of RPMI-1640 medium was put in
each well of the 6-well plate, and 100 pl from the cell suspension taken from the falcon tube was added. It was
mixed gently, and the cells were observed on a fluorescent microscope, then kept in the incubator overnight.
On day two, first remove last night's culture medium and add 1 ml of fresh medium. After that, one well of each
set was used for control, while the other was used for 0.5 uM CPZ of 10 ul, 2 uM metformin of 10 ul, and one
was a combo (metformin + CPZ). After that, each well was observed on a fluorescent microscope and then kept
in the incubator for 48 hours.

On the fourth day, remove the medium, then add PBS (Gibco, Thermo Fisher Scientific, USA) three times in
each well to wash it out, then add 0.25% Trypsin-EDTA (Thermo Fisher Scientific, USA) 0.5 ml and incubate
for 5 minutes in the incubator. Checked the cells condition, the cells were floating, then added 1 ml of RPMI-
1640 medium and mixed it smoothly in the falcon tube. The P100 cell plates were taken for each well separately
and put in 10.5 ml of fresh RPMI-1640 medium, and 1.5 ml was taken from the falcon tube cell suspension and
mixed vigorously. The total volume was 12 ml. The cells were floating to check on the fluorescent microscope,
and the P100 plates were kept in the incubator for 72 hours.

Hemocytometer

A hemocytometer was performed to count the OVCAR4 cells during cell suspension at day 1 and day 4. At the
stage of cell suspension, first remove the supernatant, the cell pellet remains in the falcon tube, then add 1 ml
of RPMI-1640 medium and mix it gently. After that, take parafilm, put 10 pl of cells of cell suspension on the
parafilm and 10 pl of trypan blue (Gibco, Thermo Fisher Scientific, USA), mix it vigorously, then take 10 pl to
insert in the hemocytometer and check on the fluorescent microscope. The hemocytometer should be covered
with a glass slide. Dead cells appeared blue, while live cells remained unstained and displayed a uniform
transparent appearance.

Clonogenic assay

The OVCAR4 cells were treated with repurposed drugs for 48 hours, then the cells were replaced into P100
plates for the next three days and incubated without disturbing the colonies. After that, gently rinse with PBS
three times and fix the cells with methanol (100%) for 10 minutes, then discard the methanol (Sigma-Aldrich,
USA) and add 0.5% crystal violet (Sigma-Aldrich, USA) to stain the colonies and incubate for around 15 minutes
at room temperature, rinse gently, and remove the stain using tap water carefully. The plates were completely
air-dried, and colonies were counted manually under a fluorescent microscope, with 50 or more cells counted
per colony. The formula implemented for plating efficiency (PE) for control untreated colonies and surviving
fraction (SF) for treated colonies.

RNA extraction

For cell collection, wash OVCAR4 cells with cold PBS, lyse directly, and use TRIzol (Thermo Fisher Scientific,
USA), while homogenizing with a pipette. For phase separation, add 200 pl chloroform (Sigma-Aldrich) per 1
ml TRIzol. For 15 seconds shake vigorously and incubate 2-4 minutes at room temperature. At 4 °C, centrifuge
at 12000 x g for 12 minutes. For RNA precipitation, take a new tube to transfer the upper aqueous layer, add
500 pl isopropanol, and incubate at room temperature for 8 minutes. Centrifuge at 12000 x g at 4 °C for 8
minutes, then wash the pellet with 1 ml ethanol (75%) and discard the supernatant. Vortex and centrifuge at
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7500 x g at 4 °C for 3 minutes. For RNA suspension, shortly air-dry the pellet and dissolve in 30-50 pl of RNase-
free water. Measured the concentration at NanoDrop and stored at -80 °C.

Primer designing

Table 1: Primers for real-time PCR amplification.

Sample Forward Primer (5'—3") Reverse Primer (5'—3’)

1 CTCAAAAGTCTAGAGCCACC GTTTGGGTTTCTTCTGTTCC

2 GGGTATTTGTTTTGATGCAA CCAGGTTTGGTTTGCTAAAC
3 GCTGGGCGTAGGGAATCCCT GCTTTGGGGAACCTTGAGCC
4 TGGCATTTACACACAGCGCC CCGGACGCTACCATGGCGTG
5 AGGAGTTCCAGACCAGCGTG GTTGAACTTGAGTCCGGGAA
6 TGCCTGCAACCTAGGCGGAC TTGGGAAGTGCTGGGATTAC

Primers targeting the TP53 gene were used for real-time PCR amplification, and the accession number was
NC_000017.11.

Real time PCR protocol

To quantify the mRNA expression of target genes, used cDNA generated from RNA via reverse transcription
using the SuperScript IV VILO Master Mix. Real-time PCR or qPCR, protocol was used with SYBR green dyes.
The reaction setup was designed as SYBR green master mix (2x) 10 pl, forward primer (10 uM) 0.8 pl, reverse
primer (10 pM) 0.8 pl, cDNA template 2 pl, and nuclease-free water 6.4 pl, while the total volume was 20 pl.
Thermal cycling conditions included an initial denaturation was 95 °C for 3 minutes, followed by denaturation
was 95 °C for 15 seconds, annealing and extension were 60 °C for 30 seconds. Many SYBER green master
mix were optimized two-step reactions. While the melt curve was an optional at 60-95 °C for 5 seconds hold at
each temperature increment.

Gel electrophoresis

Prepared 1.7% agarose gel in 1x TBE buffer and heated until dissolved, cooled to 60 °C and added a nucleic
acid stain as per the manufacturer's instructions, poured it into the casting tray, and inserted the comb to allow
it to solidify for 15 minutes. Place the gel in an electrophoresis tank, cover with 1x running buffer and remove
the comb. Mix the sample with loading dye and spin down shortly. The molecular ladder with the sample was
put in separate wells without puncturing the gel and run for 30 minutes at 120 volts. The band was visualized
on the gel imaging system and the expected size of 100 bp of the ovarian cancer samples were confirmed and
compared with the DNA ladder (GeneRular 100 bp DNA Ladder, Thermo Scientific, USA).

RESULTS: Drugs Repurposing strategy in ovarian cancer

The CPZ and metformin validated cell viability in primary screening for OVCAR4 cell lines. The drug was
consistent in each sample and exposed with less cytotoxicity. The repurposing of drugs CPZ and metformin
individually was impactful, while combo (CPZ + metformin) had better outcomes. The hemocytometer was
performed on day 1 during cell suspension when cells were seeding and on day 4 during cell suspension when
cells were transferred into P100 plates.

Table 2: Hemocytometer data of OVCAR4 cell line.

Set Condition Time Replicate n(number of Mean = SD Reported
point values replicate) answer (x10%)

1 Control (untreated) well 1 Day 1 8,878 4 15.5+1.00 31

1 Control (untreated) well 1 Day 4 87,7, 7 4 145+ 1.00 29

1 CPZ (0.5 pM) well 2 Dayl 7,6,7,9 4 145+ 252 29

1 CPZ (0.5 uM) well 2 Day4 3,5,7,8 4 11.5+4.44 23
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Metformin (2 uM) well 3
Metformin (2 uM) well 3
Combo well 4

Combo well 4

Control (untreated) well 1
Control (untreated) well 1
CPZ (0.5 uM) well 2

CPZ (0.5 uM) well 2
Metformin (2 uM) well 3
Metformin (2 uM) well 3
Combo well 4

Combo well 4

Control (untreated) well 1
Control (untreated) well 1
CPZ (0.5 uM) well 2

CPZ (0.5 pM) well 2
Metformin (2 uM) well 3
Metformin (2 uM) well 3
Combo well 4

Combo well 4

Control (untreated) well 1
Control (untreated) well 1
CPZ (0.5 uM) well 2

CPZ (0.5 pM) well 2
Metformin (2 uM) well 3
Metformin (2 uM) well 3
Combo well 4

Combo well 4

Control (untreated) well 1
Control (untreated) well 1
CPZ (0.5 pM) well 2

CPZ (0.5 puM) well 2
Metformin (2 uM) well 3
Metformin (2 uM) well 3
Combo well 4

Combo well 4

Control (untreated) well 1
Control (untreated) well 1
CPZ (0.5 pM) well 2

CPZ (0.5 uM) well 2
Metformin (2 uM) well 3

Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1
Day 4
Day 1

5,6,8,9
5,6,6,7
7,8,8,9
57,35
7,9,8,6
5,7,8,8
8,5,7,8
6,6, 4,7
6,5,7,8
7,4,8,5
7,7,8,6
4,6,7,5
8,9,9,2
7,7,5,8
6,6,9,6
5,7,5,6
8,837
5,4,6,7
6,7,8,6
58,53
7,6,9,5
4,4,9,9
5,6,7,8
6,5, 9,4
7,8,9,5
6,7, 8,4
7,8,9,2
54,37
7,8,6,9
8,7,7,7
9,7,59
8,6, 4,8
2,7,9,8
3,7,6,7
9,8,1,9
7,6,2,6
9,2,7,9
8,3,8,8
7,8,9,5
6,7,8, 4
5,8,7,7
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14.0 + 3.66
12.0+1.64
16.0 +1.64
10.0 £ 3.26
15.0 +2.58
14.0+2.82
14.0+2.82
11.5+ 252
13.0+2.58
12.0 + 3.66
140+1.64
11.0+2.58
14.0+6.74
13.5+252
13.5+3.00
11.5+1.92
13.0+4.76
11.0+2.58
13.5+1.92
10.5+4.12
13.5+3.42
13.0+5.78
13.0 +2.58
12.0+4.32
14.5+3.42
12.5+3.42
13.0+6.22
9.5+342

15.0+2.58
145+ 1.00
15.0+3.84
13.0+3.84
13.0+6.22
11.5+3.78
135+7.72
10.5+4.44
13.5+6.62
13.5+5.00
14.5+3.42
12.5+3.42
135+252

28
24
32
20
30
28
28
23
26
24
28
22
28
27
27
23
26
22
27
21
27
26
26
24
29
25
26
19
30
29
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26
26
23
27
21
27
27
29
25
27
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6 Metformin (2 uM) well 3 Day 4 3,6,6,9 4 12.0 £ 4.90 24
6 Combo well 4 Day 1 7,8,9,6 4 15.0£2.58 30
6 Combo well 4 Day 4 8,7,8,2 4 125+5.74 25

The hemocytometer data Table 2 assessments the different treatment effects, like CPZ (0.5 pM), metformin (2
uM), and their combination, for the cell proliferation inhibition. For the OVCAR4 cell line, cell counts were
measured during cell suspension (day 1), and the next time a hemocytometer was used during cell suspension
when cells were transferred into P100 plates (day 4). The hemocytometer data Table 2 provides the mean and
standard deviation (SD) for each condition and displays variability between replicates. Controls (untreated) from
day 1 to day 4 maintained stable cell numbers, while in treatment with CPZ, metformin and combo, outcomes
showed a cell proliferation reduction, but the combo had a greater cell reduction as compared to the single
drug. The SD points out some variability in response, but overall data demonstrate that both single and
combined drug treatments reduce the cell proliferation, while the combined treatments were more effective as
compared to individual drugs.

20r
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q‘o x i + X X K x x X } X X X
— 4
; *
~12 X X 1 X X
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(untreated) (untreated) day 1 day 4 day 1 day 4 day 1 day 4
day 1 day 4

Figure 1: The OVCAR4 cell line of replicates with mean + SD under different conditions based on
hemocytometer data.

The scatter plot displayed the mean cell counts for each cell condition and time point. The error bars
represented the standard deviation (SD) of the replicates. Each point corresponds to a mean from four
replicates, and the error bars illustrate the variability in cell counts across the replicates. The scatter plot of
Figure 1 was used to compare day 1 and day 4. Each set was assigned a fixed color across all treatments, like
set 1 (blue), set 2 (red), set 3 (green), set 4 (purple), set 5 (orange), and set 6 (brown). The black circles with
error bars display the mean + SD for each set. The black error bar marker indicates the mean and variability of
the replicate under each treatment. Figure 1 was generated from the original data in Table 2.

Clonogenic survival reflects long term drug resistance

Clonogenic assays were executed after drug treatment to evaluate the capability of cells to retain their
proliferative ability. The untreated control in the ovarian cancer cell line formed dense and well-defined colonies.
When CPZ and metformin were applied individually, a mild reduction in colony number and size was observed.
Though combined (CPZ + metformin) treatment managed significantly lower colonies as compared to CPZ and
metformin. The synergistic mechanism indicated that CPZ and metformin sensitize the cells, but the later phase
backs the drug resistance.
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Table 3: Clonogenic assay data of plating efficiency (PE) and surviving fraction (SF).

Set Treatment/ condition Colonies Plating Surviving Resistance
Efficiency (PE) % Fraction Interpretation
(SF) %

1 Control (untreated) 92 92%

1 CPZz 85 92.3% Resistance
1 Metformin 82 89.1% Resistance
1 Combo (CPZ + metformin) 60 65.2% Resistance
2 Control (untreated) 87 87%

2 CPz 81 93.1% Resistance
2 Metformin 83 95.4% Resistance
2 Combo (CPZ + metformin) 62 71.2% Resistance
3 Control (untreated) 88 88%

3 CPz 79 89.7% Resistance
3 Metformin 80 90.9% Resistance
3 Combo (CPZ + metformin) 60 68.1% Resistance
4 Control (untreated) 90 90%

4 CPZz 87 96.6% Resistance
4 Metformin 83 92.2% Resistance
4 Combo (CPZ + metformin) 57 63.3% Resistance
5 Control (untreated) 91 91%

5 CPZz 86 94.5% Resistance
5 Metformin 81 89.0% Resistance
5 Combo (CPZ + metformin) 55 60.4% Resistance
6 Control (untreated) 89 89%

6 CPZz 82 92.1% Resistance
6 Metformin 84 94.3% Resistance
6 Combo (CPZ + metformin) 57 64.0% Resistance

Interpretation of the SF%, the most effective treatment was the combo (CPZ + metformin) in set 1 (65.2%), set
2 (71.2%), set 3 (68.1%), set 4 (63.3%), set 5 (60.4%), and set 6 (64%). The clonogenic assay outcomes assess
the drug response of OVCARA4 cells. For each set, the control (untreated) presented the seeded cells that
formed the colonies to define the plating efficiency (PE) from 87% to 92%. Each treatment (CPZ, metformin
and their combo) was calculated for surviving fraction (SF). Across all sets, single drug treatments (CPZ and
metformin) displayed moderate reduction in SF ranging from 89% to 96.6%, indicating resistance. The combo
generates a more noticeable SF reduction ranging from 60.4% to 71.2%. The Table 3 data provide a quantitative
evaluation of drug resistance in this ovarian cancer model.

148 |Page



Multimodal Assessment of Therapeutic Drug Resistance in OVCAR4 High Grade...

1007

90}

80}

70

PE% and SF%

60}

50

Control CPZ Metformin Combo
(untreated)

Figure 2: Clonogenic assay of plating efficiency (PE) and surviving fraction (SF) under different
conditions.

Figure 2 shows plating efficiency (PE %) for control (untreated) and surviving fraction (SF %) for drug treatments
like CPZ, metformin, and their combo across different sets. Each line represents a set, making it easy to
compare. The trend clearly shows that combo treatment (CPZ + metformin) outcomes have the lowest SF
across all OVCARA4 cell line sets, presenting the strong reduction in cell survival compared to single treatments
(CPZ and metformin). The PE of controls (untreated) across all sets was almost consistent. The trend lines
presented in Figure 2 are shown in different colors, like set 1 (blue), set 2 (green), set 3 (red), set 4 (purple),
set 5 (orange), and set 6 (brown). Figure 2 was generated from the original data in Table 3 using GraphPad
Prism plotting software.

The colony data from the clonogenic assay were used for statistical analysis using ANOVA.

Table 4: OVCARA4 data of clonogenic colonies for ANOVA.

Condition Set 1 Set 2 Set 3 Set 4 Set 5 Set 6
Control (untreated) 92 87 88 920 91 89
CPzZ 85 81 79 87 86 82
Metformin 82 83 80 83 81 84
Combo 60 62 60 57 55 57

The significant differences between the four condition sets were revealed through one-way ANOVA. The F-
value was 200.69, while the p-value was 4.3 x 1015, The control (untreated) achieved the highest mean value
of 89.5. The drug condition like CPZ, had a mean value of 83.3 and metformin had a mean value of 82.2. The
combo mean value was 58.5 with high reduction and a strong synergistic effect. Generally, outcomes presented
that the combo was more effective as compared to the individual drug.

The GraphPad Prism software was used to perform the ANOVA, followed by the Tukey’s HSD post hoc test.
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Table 5: Data of Tukey’s HSD post hoc test.

Comparison Mean Diff Lower CI Upper CI p-value Significant
Control vs CPZ 6.2 2.7 9.7 0.001 Yes
Control vs metformin 7.3 3.8 10.8 0.0005 Yes
Control vs combo 31.0 27.5 345 <0.0001 Yes

CPZ vs metformin 1.1 -2.4 4.6 0.78 No

CPZ vs combo 24.8 21.3 28.3 <0.0001 Yes
Metformin vs combo 23.7 20.2 27.2 <0.0001 yes

The Tukey's test was executed to define the condition sets, described in Table 5. The outcomes for the control
(untreated) comparison with CPZ (p-value = 0.001), metformin (p value = 0.0005) and combo (p-value = <
0.0001) were significant. The CPZ comparison with metformin (p value = 0.78) was not significant. While CPZ
and metformin comparison with combo was also significant. Though, the combo had a strong inhibitory effect
compared to the individual or control (untreated). The lower CL (confidence limit) was the lower bound and
upper CL (confidence limit) was the upper bound for the mean difference between two sets.

95

90 -

85

80 -

75

Mean Value

704

65

50 -

Control CPz Metformin Combo

Figure 3: The mean value of Tukey’s HSD post hoc test.

The graph presents the mean values of four condition sets. The control (untreated) set had the highest mean,
but CPZ and metformin showed moderate reduction. The combo had a lowest mean and a strong synergistic
effect. Figure 3 visually confirmed that the combo was more effective than other sets. Figure 3 was generated
from the original data presented in Table 5 using GraphPad Prism plotting software.

For molecular analysis, further investigated the resistance pattern. The only combo of each set was used to
extract the genomic RNA and relied on real-time PCR amplification and confirmed successful amplification via
gel electrophoresis.
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Figure 4: Real-time PCR and gel electrophoresis.

The present study delivers an inclusive assessment for the molecular mechanism in the OVCARA4 cell line, and
the functional assay also confirmed it has significantly more resistance. The repurposing of drugs CPZ and
metformin improved the effects. Figure 4 of (A) real-time PCR successfully amplified the sample, while (B) gel
electrophoresis confirmed the expected size. The L is a ladder, while NC is negative control. The only combo
of each set sample (S) was used for molecular analysis and in gel electrophoresis presented in S1, S2, S3, S4,
S5 and S6.

DISCUSSION: In ovarian cancer treatment, drug resistance is the main issue. The cancer cells ability to
survive and proliferate despite the management of drugs that were primarily effective. The cause of
chemoresistance in ovarian cancer is due to recurrence and poor prognosis. In ovarian cancer, drug resistance
remains a basic challenge, particularly in HGSOC, where recurrence and chemoresistance are expressively
narrow for long-term therapeutic success [20].

Drug resistance can be key where cancer cells are unresponsive to a drug. The impact of CPZ, metformin and
the combo (CPZ + metformin) on the ovarian cancer cell line was evaluated. The OVCAR4 cells demonstrated
sensitivity, while combo (CPZ + metformin) enhanced the reduction of colony formation. The synergy initially
showed potential in overcoming resistance and the outcome displayed that the combo improved the efficacy by
targeting resistance. So this strategy was initially helpful against drug resistance.

In OVCARA4 cell treatment, drug resistance remains one of the major challenges. The resistance is linked with
drug efflux and may also be changing in DNA damage repair or multidrug resistance linked to genes. So allow
the cancer cells to survive and proliferate despite treatment. The cellular and molecular analysis plays the key
role in understanding the drug resistance mechanism in ovarian cancer cells [21].

In the current study, the initial stage in the hemocytometer and clonogenic assay exposed a critical inhibitory
effect of drug treatment for colony formation of OVCARA4 cells. Though, after long observation, surviving cells
resumed growth and demonstrated a recovery, showing the emergence of drug resistance. After 48 hours of
drug treatment, aliquots of the suspended cells were separately used for hemocytometer counting and RNA
extraction, while the remaining cells were reseeded into P100 corning plates for clonogenic assays to assess
colony formation. This approach was sequentially justified as hemocytometer and clonogenic assay provide
phenotypic evidence of cell counting, long term cell survival and proliferation under drug pressure and further
investigated on ANOVA and Tukey’s HSD post hoc test for statistical analysis. While no significant change in
resistance-related sequence of the gene was detected by real-time PCR, the expected band size was achieved
via gel electrophoresis. Together, these outcomes indicate drug resistance in OVCARA4 cells.

CONCLUSION: This study provides important understanding of the drug resistance mechanism in the ovarian
cancer cell line OVCAR4 and describes the potential of drug repurposing to improve the treatment efficacy. The
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OVCAR4 cell line was tested with CPZ and metformin to demonstrate a clear sign of chemoresistance. The
hemocytometer and clonogenic assay confirmed the phenotypic drug response, for statistical analysis used
ANOVA to follow the Tukey's HSD post hoc test, and molecular approach via real-time PCR and gel
electrophoresis. Importantly, the CPZ and metformin combination showed an improved inhibitory response in
the initial phase, while later surviving ovarian cancer cells proliferated normally. The finding tells us that non-
oncologic drugs are effective in the initial stage to overcome the drug resistance in ovarian cancer, but for later
stages, need to find new paths and this outcome will be helpful for future study. The integration of cellular and
a molecular approach provides a new venue to support future drug resistance monitoring and improved
personalized therapeutic strategies for ovarian cancer.
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