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ABSTRACT

Colorectal cancer remains one of the most prevalent malignancies worldwide
and a leading cause of cancer-related mortality. While numerous studies have
explored the anticancer potential of antiviral agents, the impact of
Tocilizumab—an agent commonly used for COVID-19 on cancer cell viability
and immune modulation has not been extensively documented. This study
evaluates the potential antitumor effects of Tocilizumab on SW480 colon
cancer cells and its influence on immune responses within this cell line. The
study was conducted during August 2023 to March 2024 in the laboratory of
the College of Medicine, University of Babylon, Iraq. SW480 cells were treated
with various concentrations of Tocilizumab ranging from 62.5 pg/mL to 2000
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Antitumor, pug/mL. Cell viability was assessed using the MTT assay. The immune response
colorectal Cancer, was evaluated by quantifying cytokine levels—specifically IL-23, TNF-a, and
g}\,;;)fgige& CD147—using the enzyme-linked immunosorbent assay (ELISA) method.

Control samples consisted of cells incubated in medium without Tocilizumab.
Tocilizumab showed a dose-dependent inhibitory effect on the viability of
SW480 cells, with significant reduction noted at higher concentrations.
Regarding the immune response, Tocilizumab treatment resulted in varying
alterations in cytokine levels. Notably, there was a consistent reduction in IL-
23 and TNF-a levels, while CD147 levels remained relatively stable across all
treated groups. Tocilizumab demonstrates promising antitumor activity against
colorectal cancer cells in the SW480 line, coupled with significant modulation
of cytokine responses. The study comes with a limitation that the results have
to be verified using in vitro and clinical studies.

Tocilizumab.
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Introduction

The concept of drug repurposing to find cures for orphan
diseases is continually gaining ground among medical
practitioners. It plays a fundamental role, particularly in
the wake of increasing incidence rates in emerging
infectious diseases and in lifestyle diseases (Zhang et al.
2020). The global death toll has risen because of the new
coronavirus pandemic, providing an imperative for
health practitioners and scientists worldwide to come up
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with a new and effective protocol to manage the
pathogen. Novel therapeutic options to treat the illness
are urgently needed to ease the disease burden and reduce
mortality. Several small molecules and antibodies being
used to treat autoimmune diseases have been suggested
to have therapeutic potential in curing SARS-CoV-2-
mediated oxidative stress (Picca et al. 2021).

Drugs for such autoimmune conditions include
tocilizumab, an interleukin-6 receptor, and a Janus kinase
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receptor inhibitor, in addition to steroids, anticoagulants,
nonsteroidal anti-inflammatory drugs, and non-
antiretroviral compounds (Aletaha et al. 2023).

An interesting debate is the long-term adverse
effects of repurposed drugs that are broadly utilized for
the treatment of chronic diseases and have demonstrated
effectiveness in preclinical studies against the pathogen
(Chou et al. 2022). Tocilizumab—an IL-6R monoclonal
antibody—serves as a competitive antagonist for both
soluble and membrane-bound interleukin-6 receptors,
blocking the key cytokine transcription activator that
competes with the Y-Box binding protein gene, which
plays a vital role in cancer cell proliferation, migration,
and the invasiveness of highly aggressive cancer cells
(Rose-John et al. 2023, Wang et al. 2024).

The Coronavirus Disease 2019 (COVID-19)
pandemic is still ongoing and has rapidly become a
worldwide public health crisis. Approximately 9.7
million individuals have been diagnosed with COVID-
19, and around 491,500 have passed away. COVID-19 is
caused by Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) infection. The clinical
symptoms include unremitting fever, dry cough, and
significant fatigue, sometimes leading to the rapid
progression of acute respiratory distress syndrome
(ARDS), multiple organ failure, and septic shock. At
present, therapeutic agents for COVID-19 have not yet
been established; therefore, the admission of newly
diagnosed COVID-19 patients to the hospital is a crucial
issue (Janabi 2021, Kim 2021, Quast et al. 2022).

The pathophysiology of COVID-19 is thought to be
associated with the SARS-CoV-2 entry receptor in the
lung, angiotensin-converting enzyme 2 (Janabi 2021).
and the cytokine storm phenomenon. Several studies
have reported that IL-6 plasma levels are markedly
elevated in severe cases of COVID-19 and that
suppressor of cytokine signaling 3 (SOCS3) is a possible
governor molecule in the IL-6/STAT3 pathway.
Tocilizumab, an interleukin-6 (IL-6) receptor antibody,
has also been tried for patients with severe COVID-19.
As an immunomodulator, tocilizumab is expected to
ameliorate the cytokine storm that occurs in acute lung
inflammation and may prevent the rapid progression of
COVID-19 infection (Broman et al. 2021, Galvan-
Roman et al. 2021, Potere et al. 2021).

Colorectal cancer (CRC) is one of the most common
cancers worldwide and is the second most common cause
of cancer-related death. In 2020, over 1.9 million new
CRC cases, and 930 000 deaths were reported (Morgan
et al. 2023). The main reason for the high mortality is late
diagnosis and the fact that symptoms indicating
pathological progression occur only when the disease has
become chronic, with much worse treatment prospects.
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The development of CRC is influenced by many factors.
In addition to diet and lifestyle, genetics and acquired
mutations also play a major role. The microenvironment
is also an important factor, specifically in colorectal
cancer with high mutational burden. In the tumor
microenvironment, specific immune cells and fibroblasts
produce growth factors, cytokines, and other molecules
that can contribute to the growth of tumor cells, as well
as inhibit the positive impact of tumor-infiltrating
immune cells (Alzahrani et al. 2021, Hossain et al. 2022,
Morgan et al. 2023, Xi & Xu 2021).

There are many treatment strategies to target CRC,
but the big problem is the resistance of tumor cells to the
administered therapies. Thus, new drugs are constantly
being sought. Preclinical studies conducted with cultured
cell lines, and particularly those with CRC cell lines, have
become one of the initial research strategies for a new
drug to be validated; these studies should prove that the
new drug has an antitumor effect. Many of the validated
drugs can slow the progression of pathology and prolong
symptom-free periods, but there are also drugs in the
preclinical phase that can cause tumor cell death. SW480
is a cell line that was isolated from a 50-year-old female
patient with CRC and exhibits many of the well-
documented biological characteristics of colorectal
cancer (Kamran et al. 2022, Pang et al. 2021).

This study evaluates the potential antitumor effects of
Tocilizumab on SW480 colon cancer cells and its influence
on immune responses within this cell line. This was
considered due to some observations of using the drug in
CRC patients that suffered COVID-19.

Materials and Methods

Cell Culture

The cell line used for examining the efficacy of
chemotherapy was the SW480 colon cancer cell line, which
was grown in Dulbecco’s Modified Eagle Medium
(DMEM) containing 10% fetal bovine serum and 1%
penicillin-streptomycin. The cells were cultured at 37°C in
humidified conditions, 5% CO», until they became 70-80%
confluent in 75 cm?2 culture flasks.

Treatment Groups

They split cells into control and experimental sections.
These experimental groups were administered 62.5, 125,
250, 500, 1000, and 2000 g/mL of Tocilizumab based on
initial cytotoxicity tests for therapeutic and sub-lethal
effects.

Cytotoxicity Assay

This Proliferation of cells was determined by MTT
after 24 hours of seeding 5x103 cells per 0.1 mL in 96-well
plates. After that, MTT solution in phosphate-buffered
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saline was added, and incubated for 4 hours at 37°C.
Formazan crystals were dissolved in dimethyl sulfoxide,
and the absorbance was taken at 570 nm to assess cell
survival.

Quantitative Enzyme-Linked Immunosorbent Assay
(ELISA)

C-Panels for IL-23, TNF- and CD147 were measured
with certain ELISA kits per the instructions of the
manufacturer. That meant prepared antibody plates,
biotinylated detection antibodies and wash and substrate
buffers. Absorbance was measured at 450 nm 30 minutes
after stop solution application to identify cytokine contents
in the supernatants of treated and control cell cultures.

Statistical Analysis

Statistical analysis was done by SPSS program. We
ran one-way ANOVA tests to compare the medians
across treatment groups. These differences were
considered statistically significant when the difference
was p-value less than 0.05. For the groups with the
biggest differences, we applied Tukey’s post-hoc test.

Results

The cell viability of SW480 colon cancer cells was tested
at different concentrations of Tocilizumab, and the results
are shown in Figure 1. - The control group, without
treatment, was nearly 100% viability. On the contrary,
Tocilizumab was introduced at concentrations starting
from 62.5 g/mL and gradually decreased cell survival. By
the lowest dose of 62.5 g/mL, cell viability dropped to
about 60% (indicating moderate cytotoxicity). As the
dosage went up to 125 g/mL and 250 g/mL, viability also
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dropped below 30% (all reductions were statistically
significant (p<0.01) (Figure 1).

Tocilizumab Auxiliary Control of IL-23 Production:
Figure 2 shows Tocilizumab control over the production of
the immunoregulatory cytokine IL-23. The IL-23
production was increased but no different than the
untreated control at low levels, 62.5 g/mL and 125 g/mL.
Yet, at 500 g/mL, levels of IL-23 dropped dramatically,
suggesting that at higher concentrations, Tocilizumab
suppresses this cytokine (p<0.05) (Figure 2).

The TNF-a levels in SW480 colon cancer cells
following Tocilizumab treatment. From a minor increase in
TNF-a levels at lower doses (62.5 g/mL and 125 g/mL),
the cytokine counts hover around 100 g/mL and a mild
inflammatory response has been seen. But as the dose of
Tocilizumab increases to 250 g/mL and higher, there is a
strong repression of TNF-alpha release. This tendency
continues at the highest doses (500 g/mL to 2000 g/mL),
with TNF-asignificantly falling back to baseline levels
from the untreated control group. This dose-dependent
reduction reflects Tocilizumab’s immunomodulatory
efficacy, and the fact that in a clinical context it blocks pro-
inflammatory cytokines such as TNF-a (Figure 3).

CD147 levels in SW480 colon cancer cells receiving
various amounts of Tocilizumab: It was found that CD147
remains relatively constant in all treatments, and between
600 and 800 g/L; thus, Tocilizumab has little impact on
CD147 expression in these cells. This stability means that
Tocilizumab inhibits some cytokines such as TNF-alpha
(as discussed above), but in the conditions tested, it’s little
to no impact on CD147, a membrane protein involved in
cell adhesion and a hallmark of some types of cancer cells
(Figure 4).
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Fig 1. Effects of Tocilizumab on the viability of SW480 colon cancer cells.

181



Hameed et al. 2025 Microbial Biosystems 10(4)-2025

Mean + SEM for IL17 (ug/ul)

160

140

120

100

60

Fig 2. Effects of Tocilizumab on the immunoregulatory cytokine, IL-23 production in the SW480 colon cancer cells.
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Fig 3. Effects of Tocilizumab on the production of the TNF-a, in the SW480 colon cancer cells
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Fig 4. Effects of Tocilizumab on the production of CD147 in the SW480 colon cancer cells.
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Discussion

This study looked at Tocilizumab’s effect on SW480 colon
cancer cell survival, inflammatory cytokines IL-23 and
TNF-, and CD147 expression. The data show high dose-
dependent cytotoxicity, inhibition of inflammatory
cytokine secretion at increased concentrations, and no
difference in CD147. These data provide an important clue
to what kind of anti-cancer use might lie ahead for
Tocilizumab, an IL-6 receptor inhibitor whose anti-
inflammatory action is about.

There was cytotoxicity by Tocilizumab: cell viability
declined to below 30% after 250 g/mL and beyond. This
would fit with what Erdogan et al were reporting, in which
they said that IL-6 regulated the STAT3 signaling pathway
that was responsible for cancer cell survival, growth and
resistance to chemotherapy in CRC. Tocilizumab could
block this IL-6R pathway to lead to apoptosis and stop the
growth of cancer cells. Yet another paper showed that
ongoing activation of STAT3, under the influence of IL-6,
is associated with worse outcome in CRC patients,
highlighting the potential benefit of IL-6/STAT3 pathway
inhibition in the management of cancer (Cortés-Ballinas et
al. 2024).

There needs to be more work to figure out exactly
how this cytotoxic effect occurs. Whether apoptosis was
driven by caspase activation or by change in the expression
of Bcl-2 family proteins, for example, might help to
decipher the role of the drug in killing. This mechanistic
understanding might help identify more therapeutic targets
and make us a little bit more informed on the role of IL-
6R inhibition in cancer (Yaseen et al. 2020, Abd-Alhassen
etal. 2021, Ghazi et al. 2024).

Tocilizumab slowed IL-23 activity in the low doses
(62.5 and 125 g/mL) but lowered it sharply at 500 g per
milliliter. That’s noteworthy because IL-23 helps to
stimulate an inflammatory tumor microenvironment, in
this case by activating Th17 cells. The important interplay
between IL-6 and IL-23, according Garcia-Domingue
(2025) was IL-6 regulating IL-23, driving tumor-
suppressive inflammation. Stimulating this axis may lead
Tocilizumab to rewire the tumor microenvironment to be
anti-tumor, decreasing inflammation and tumor
proliferation (Jones et al. 2011).

These results follow what Langowski et al found
when they showed that blocking IL-23 was able to reduce
the rate of tumor growth and progression in animals. So,
IL-6/IL-23 modulation by Tocilizumab may be a
promising method for reducing inflammation-driven
colorectal cancer (Yannam et al. 2012). As an
immunomodulator, tocilizumab is expected to ameliorate
the cytokine storm that occurs in acute lung inflammation
and may prevent the rapid progression of COVID-19
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infection (Broman et al. 2021, Galvan-Roman et al. 2021,
Potere et al. 2021).

We observed a complex biphasic effect on TNF-
levels: slight uptake at lower Tocilizumab doses and
dramatic inhibition at higher ones. TNF- is a pro-
inflammatory cytokine that drives tumor growth and
metastasis by driving inflammation. The initial increase
could be indicative of an inflammatory spike, but at higher
doses Tocilizumab cut down TNF-. This pattern supports
the data from Balkwill and Mantovani (Balkwill &
Mantovani 2001). who identified TNF- as a potent
regulator of cancer-associated inflammation and an area
for therapy that reduces tumor-associated immune
activity.

Further, the suppression of TNF- coincides with
(Ghasemi & Ghasemi 2022) paper that demonstrated
Tocilizumab clinical applications in the treatment of
serious inflammatory disorders could also be applied to
inhibit inflammation-associated tumor growth. This
bidirectional cytokine modulation in this study suggests
that Tocilizumab might have general anti-inflammatory
and possibly anti-tumor activity, but it remains to be
discovered what effect it has on the tumor immune system.
Since CD147 is unchanged in all treatments with
Tocilizumab, this means the drug has no effects on cell
adhesion or metastasis pathways. CD147 is an important
regulator of tumor invasiveness and dissemination (it’s
often connected to the inhibition of MMPs) (Salem et al.
2024, Abd-Elhameed et al. 2024). Stability of CD147
expression shows that Tocilizumab works against cytokine
suppression but not against metastatic activity (Landras et
al. 2019) stated that CD147 targets could limit metastatic
possibility, and the absence of effect by Tocilizumab
suggests a limitation that could be overcome with
combination therapies.

Tocilizumab and drugs that block MMPs or CD147
could create a fuller anti-cancer strategy (Shoari et al.
2025) was also in favor of this, noting that combination
therapy that targets both inflammation and metastasis
pathway might improve treatment outcomes in CRC.

Conclusion

This study shows that Tocilizumab is highly dose-
dependently antitumor against SW480 colorectal cancer
cells. The observed decrease in cell survival and
suppression of pro-inflammatory cytokines IL-23 and
TNF- suggests an immunomodulatory function for
Tocilizumab in the tumor microenvironment. These
findings suggest that Tocilizumab could be repurposed
as a new cancer therapy for colorectal cancer.
Combinations of the drug with other CRC drugs should
be studied in the future.
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