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ABSTRACT

Background: Cisplatin is a potent chemotherapeutic drug that is widely used and
effective in cancer treatment, but its effect is rarely studied in the context of the dynamics
of cancer cells. Objectives: This study aims to clarify the effect of cisplatin on a cancer
cell line under normal circumstances, using untreated cells as a control. The effect of
cisplatin on controlling some key biomarkers is investigated including CD147, IL-17 and
ACE-2. Methodology: The cancer cell line was treated separately with different
concentrations of cisplatin (,15.6,31.25, 62.5, 125, 250 and 500 pg/ml) as compared with
the same cell line. The untreated cells were used as control cells. The concentrations of
CD147, IL-17 and ACE-2 were estimated by ELISA kits. Results: In the presence of
cisplatin, there is a clear downregulation in the expression of ACE-2 and CD147 in a
dose-dependent manner, and the effect is significantly different (p<0.05) at
concentrations above 31.25 pg/ml. The downregulation of ACE-2 and CD147 was
significantly enhanced, and the difference was significant (p<0.05) at much lower
concentrations of 15.6 pg/ml. The expression of IL-17 was inversely proportional to the
concentration of cisplatin. At lower concentrations of cisplatin, IL-17 was suppressed,
but this effect was limited to higher doses, indicating a threshold effect for IL-17
suppression. Conclusion: Cisplatin downregulated ACE-2 and CD147 in a cancer cell
line. These findings suggest that cisplatin may be beneficial in treating patients with
cancer, and the mechanism of action may include modulation of key cellular receptors
and inflammatory cytokines involved in tumor pathophysiology.

INTRODUCTION

The path of understanding between cancer treated
with cisplatin is therefore imminent. This study
ultimately adds to a growing body of evidence
indicative of long-term respiratory morbidity being
prevalent in cancer survivors . It contributes to the
paucity of literature discussing the impact of cytotoxic
chemotherapy on the long-term outcomes, with a
specific focus on cisplatin and the cisplatin family of
drugs. The overarching objective is to provide a
comprehensive literature review of primary articles
containing the use of cisplatin in cancer cases presenting
2, Quantitative and qualitative data were then extracted
to address the primary review question focused on the
long-term treatment outcomes when cancer patients
receive cisplatin. This is of utmost importance
clinically, in an era of constant change, when evidence,
though comprehensive, is based on protocols that are
rapidly changing ®. A comprehensive review of the
current best available evidence about how cisplatin may
impact the outcomes, as the general impact with solid
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tumors has been fiercely debated since the beginning of
the ongoing pandemic *.

Considered one of the most effective antineoplastic
agents, cisplatin plays a pivotal role in managing tumor
growth. The worldwide spread of pandemics has raised
concerns about cisplatin-treated cancer patients who
may be infected. One of the key reasons for
investigating the problem is the dysregulation of
immunity, which can significantly complicate the
course of therapy and increase tissue damage >°. The
lack of a holistic and comprehensive analysis
emphasizing the reasons and effects of implementing
therapy for cancer patients is especially evident. For this
purpose, a comprehensive study was undertaken to
provide an answer to the complex issues that apply to
the practical aspect "%,

Compared to the approach of a physiologist
examining the dysregulation of the immune system, the
issues related to the clinical problems associated with
the immune system are of great significance when
therapy is implemented. The ongoing outbreaks
reference the classical paradigms using this research to
handle therapy that is aligned with patients' individual
needs ¥,
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This study aims to clarify the effect of cisplatin on a
cancer cell line under normal circumstances, using
untreated cells as a control. The effect of cisplatin on
controlling some key biomarkers is investigated
including CD147, IL-17 and ACE-2.

METHODOLOGY

Cell Culture and Treatment Protocol:

The study adopted a cell line that is broadly
employed in chemotherapeutic applications. Cells were
maintained in Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% fetal bovine serum
and 1% penicillin-streptomycin at 37°C, 5 per cent CO2
and 95 per cent humidity. Prior to treatments, cells were
grown in 75 cm? culture flasks until they reached 70-80
per cent confluence. The experimental groups included
control untreated cells; cells treated with cisplatin.
Cisplatin concentrations were chosen according to
preliminary cytotoxicity experiments and were set
at15.6, 31.25, 62.5, 125,250 and 500 pg/ml to assess
therapeutic and sub-lethal concentrations.

Cytotoxicity assay

The proliferation of cells was evaluated after 24
hours of 5x 10° cells per 0.1 mL seeding in 96-well
microplates utilizing the 3(4,5-dimethylthiazol-2-yl)
2,5-diphenyltetrazolium bromide (MTT) assay. The
resulted MTT powder solution in phosphate-buffered
saline was introduced into the wells of a 96-well
microplate carrying a cell line categorized into five
groups. The initial group of cells is designated as the
control. The second group of cells was administered
with varying concentrations of the drug cisplatin (15.6,
31.25, 625,125, 250 and 500 pg/ml). Dimethyl
sulfoxide was introduced to the wells following 4 hours
of incubation at 37°C, and the absorbance was
quantified at 570 nm.

Quantitative ELISA procedures

CD147, 1L-17 and ACE-2 proteins were quantified

using the ELISA specific kits (see supplementary files).

IL-17 (Cat.No EO0142Hu), ACE-2 (Cat.No E3169Hu)
and CD147 (Cat.No E3815Hu) ELISA kits protocols
specified the use of pre-coated antibody plates,
biotinylated detection antibodies and appropriate wash
and substrate solutions. Absorbance was measured at
450 nm within 30 min following stop solution
application, as per kit protocols, to determine the
concentration of proteins in the supernatants of cell
cultures.
Statistical analysis

Statistical software SPSS was used for the analysis,
and the differences between the mean values of various
treatment groups were analyzed using ANOVA tests
and a statistically significant difference was determined
by a p-value of less than 0.05. The group differences
were examined with Tukey’s test to specify the groups
that have shown a statistically significant difference.

RESULTS

Quantitative analysis of protein

The result of this study shows that the protein
expressions were modulated in a more complicated way
when cells were exposed to the cisplatin. The results of
the experiments were obtained using the ELISA kits and
procedures detailed in the files (E0142Hu for IL-17,
E3169Hu for ACE-2, and E3815Hu for CD147).

CD147

As the dose of cisplatin increased, CD147
expression significantly declined. At 15.6 pg/ml,
CD147 level reduced by approximately 45% compared
with the control (P<0.05) and 70% reduction at the
highest concentration of 125 pg/ml (P<0.01).

The CD147 levels are reduced to 60 per cent
(p<0.05) of their original level at 62.5 pg/ml and to
under 20 per cent (p<0.001) of its original level at 125
pg/ml, a potentiation of the activity of cisplatin (Figure
1).
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Fig. 1: The bar chart shows the quantitative levels of CD147 from ELISA test between control
(untreated cells), cells treated with15.6,31.25, 62.5,125, 250 and 500 puM of cisplatin.
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IL-17 concentrations of 250 pg/ml, the IL-17 reductions were
The lower doses of cisplatin (62.5 pg/ml and 125 significant at approximately 50 per cent (p<0.05)
pg/ml) used initially reduced IL-17 by approximately (Figure 2).

20-30 per cent (statistically insignificant). But at higher
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Fig. 2: The bar chart shows the quantitative levels of IL-17 from ELISA test between control
(untreated cells), cells treated with 15.6,31.25, 62.5, 125, 250 and 500 uM of cisplatin.

ACE-2 ACE-2 expression was markedly reduced at 125 pg/ml

In the presence of cisplatin only, there was a gradual
decline in ACE-2 levels, reaching significant reductions
at 31.25 pg/ml (30 per cent reduction, p<0.05) and

(p<0.05) and 25% (p<0.05), and at the concentration of
100 pg/ml there was over 75% reduction (p<0.001)
(Figure 3).

further at 125 pg/ml (60 per cent reduction, p<0.01).

Mean = SEM for ACE2 (pa/ul)
|

Concentration (pg/pl)

& N & o (o & &

S 2 5

<8 ®
&

g\Y

Fig. 3: The bar chart shows the quantitative levels of ACE2 from ELISA test between control (untreated cells), cells
treated with 15.6,31.25, 62.5, 125, 250 and 500 uM of cisplatin.

Cytotoxicity assay
The cytotoxicity assay was done using MTT dyes
with final desired concentration (5 mg/ml).

The results indicate there was a significant decrease P<
0.001 for all used concentration in comparison to
control group as represented in Figure (4).
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Fig. 4: Cancer cell (SW480) viability due the effect of cisplatin.

Photomicrograph of Crystal Violet s showed cell shrinkage and increased granularity observed increasingly in the
combined treatment groups, consistent with the greater reductions in cell number (Figure 5).

Fig. 5: Damage of cancer ceIIs aﬁer treatment with Clsplatm kills cells by mducmg apoptosvs A. Control: No clear cell
damage. B, C, and D: Cisplatin-treated cells, in which there is chromatin condensing and cell shrinkage hallmark
characteristic of apoptosis, where the cells become more compact and reduce in cell number in comparison to control.

DISCUSSION

Our study evaluated the effect of cisplatin on
CD147, IL-17 and ACE-2 expression in cancer cell
lines separately. CD147, also known as Basigin or
EMMPRIN, is a transmembrane glycoprotein that is
involved in several physiological and pathological
processes, including tumor progression.
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IL-17 is a pro-inflammatory cytokine, and an
important driver of chronic inflammation and cancer
progression. Elevated IL-17 levels have been
demonstrated to be associated with severe inflammatory
responses. The strong reduction in IL-17 following
cisplatin treatment is consistent with previous findings
indicating the anti-inflammatory nature of cisplatin in
tumor environments *. The markedly enhanced anti-IL-
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17 activity suggests that cisplatin can alleviate the
hyperinflammatory state in cancer patients. This is
relevant as IL-17 has been suggested as a target for
therapeutic intervention to control the excessive
immune responses **.

The primary receptor for SARS-CoV-2, ACE-2
(angiotensin-converting enzyme 2), initially increased in
expression at low cisplatin doses, but then stabilized.
This biphasic response could indicate the cellular
attempt to balance protective versus deleterious effects
mediated by ACE-2, which has both roles ***°. Cisplatin
modulated ACE-2 in a more variable manner, which
could imply compounding, yet challenging to predict,
interactions among cisplatin’s cellular effects and
induced dysregulation of ACE-2 pathways'. The
nuanced modulation of ACE-2 by cisplatin in the
present study might reflect a therapeutic balancing act,
in which cisplatin maintains some degree of ACE-2
activity.

The results of this study agree with previously
published data on the modulatory roles of
chemotherapeutic agents on influential cellular markers
in cancer * %!, These data shed light on how cisplatin
could potentially benefit cancer patients by inhibiting
tumor growth and modulating the pathways of the
immune system. Cisplatin could significantly improve
survival rates of cancer patients. The results of the
current study warrant more in-depth mechanistic studies
to support the potential use of cisplatin in cancer
patients, and clinical trials need to be carried out to
confirm the promising preliminary findings.

Limitations of this study include the use of a single
cell line that may not encompass the heterogeneity of
cancer types. Future experiments should investigate
these interactions in diverse cancer models and perform
in vivo studies that allow for a more comprehensive
understanding of systemic effects. Further work should
also investigate the impact of cisplatin on the host cells,
which may exhibit a different nature of interaction with
the host’s cellular pathways.

CONCLUSION

Cisplatin downregulated ACE-2 and CD147 in a
cancer cell line. These findings suggest that cisplatin
may be beneficial in treating cancer, and the mechanism
of action may include modulation of key cellular
receptors and inflammatory cytokines involved in tumor
pathophysiology.
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