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Background: The incidence and mortality of non-small cell lung cancer (NSCLC) are extremely high.
Previous research has confirmed that the signal transducer and activator of the transcription 3 (STAT3)
protein critically participate in the tumorigenesis of NSCLC. Mebendazole (MBZ) has exerts a larger
number of pharmacological activities and has anticancer effects in lung cancer, but its mechanism of action
remains unclear. This study thus aimed to clarify the impacts of MBZ on NSCLC cell.

Methods: Cell proliferation, migration, and apoptosis were investigated via cell counting kit 8 (CCK-8)
assay, Transwell assay, colony formation assay, wound-healing assay, and flow cytometry. Reactive oxygen
species (ROS) were detected with a multifunctional microplate reader. Markers of cell migration and
apoptosis were detected with Western blotting. The transcriptional activity of STAT3 was detected via
luciferase assay. ROS scavenger N-acetylcysteine (NAC) was used to determine the effect of MBZ on
NSCLC via ROS-regulated STAT3 inactivation and apoptosis. A xenograft model was constructed iz vivo to
investigate the role of MBZ in NSCLC tumor growth.

Results: The findings demonstrated that MBZ inhibited NSCLC cell proliferation and migration while
promoting apoptosis through triggering ROS generation. In addition, the Janus kinase 2 (JAK2)-STAT3
signaling pathway was abrogated with the treatment of MBZ. NAC could distinctly weaken MBZ-induced
apoptosis and STAT?3 inactivation. Moreover, MBZ inhibited the tumor growth of NSCLC i vivo.
Conclusions: In summary, MBZ inhibited NSCLC cell viability and migration by inducing cell apoptosis
via the ROS-JAK2-STATS3 signaling pathway. These data provide a theoretical basis for the use of MBZ in
treating NSCLC.
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Introduction

Lung cancer is the leading cause of cancer-related deaths (1).
Non-small cell lung cancer (NSCLC), which accounts for
an estimated 85% of lung cancer cases, is often resistant
to radiation and chemotherapy (2,3). Since contemporary
treatment modalities are insufficient, novel cures are
essential to reduce the results of the growing incidence in
NSCLC.

The signal transducer and activator of transcription 3
(STAT3) performs an essential role in tumor progression
and mediates many cell processes, including proliferation
and apoptosis (4,5). STAT3 was first identified as an
oncogene required for epithelial cell transformation (6).
The STAT3 pathway is frequently overactive in NSCLC,
and STAT3 expression correlates with poor survival, making
it a promising target for the design of novel cancer drugs (7).
In addition, reactive oxygen species (ROS) act as critical
intracellular messengers in cell proliferation, differentiation,
and survival (8). Furthermore, related studies have
confirmed that upregulation of ROS could suppress
tumor growth by abrogating the Janus kinase 2 (JAK2)-
STATS3 signaling pathway in several tumors, including
hepatocellular carcinoma (9), multiple myeloma (10), and
ovarian cancer (11). Consequently, ROS has been targeted
by numerous anticancer drugs. For example, isoorientin
can suppress the growth of lung cancer cells via the ROS-
regulated STAT3 signaling cascade (12).

Mebendazole (methyl 5-benzoyl-2-benzimidazole-
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e This study revealed that mebendazole (MBZ)-induced reactive
oxygen species (ROS) accumulation inhibits the activation of Janus
kinase 2 (JAK2)-signal transducer and activator of transcription 3
(STAT3) signaling pathway, resulting in non-small cell lung cancer
(NSCLC) cell apoptosis and migration inhibition.

What is known and what is new?

® MBZ exerts a larger number of pharmacological activities and has
anticancer effects in lung cancer.

* MBZ triggers ROS generation and inhibits NSCLC cell
proliferation and migration while promoting apoptosis via ROS-

JAK2-STATS signaling pathway.

What is the implication, and what should change now?

* It may be feasible for MBZ to treat NSCLC through ROS-
JAK2-STATS3 signaling pathway. The mechanism by which MBZ
enhances ROS requires further investigation.
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carbamate) (MBZ) has been used to treat helminthic
diseases as an anthelmintic drug. In addition, MBZ exerts
anticancer activities, such as microtubule polymerization
arrest, cell apoptosis, cell cycle arrest, antiangiogenesis,
and blockage of glucose transport (13,14). Previous studies
have shown that MBZ possesses antitumor properties by
triggering apoptosis and cell cycle arrest in NSCLC cells
(15,16). However, the mechanism by which MBZ induces
NSCLC cell apoptosis is still unknown. Furthermore,
MBZ can inhibit the expression of phosphorylated AKT
and STAT3 to suppress the metastatic potential of cells of
advanced thyroid cancer (17). Therefore, analyzing MBZ
to determine its therapeutic potential for NSCLC via the
inactivation of the STAT3 pathway may be fruitful. In this
study, human NSCLC cell lines, H460 and A549, were
employed to examine the effect of MBZ on cell growth
repression and apoptosis, as well as the related mechanism.
We present this article in accordance with the ARRIVE
and MDAR reporting checklists (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-23-1978/rc).

Methods
Cell lines and cell culture

The A549 and H460 human cancer cell lines were
purchased from the American Type Collection (ATCC,
Manassas, VI, USA). These cells were grown in the
Dulbecco’s modified Eagle’s medium (DMEM; Gibco,
Thermo Fisher Scientific, Waltham, MA, USA). Cells
were enriched with 10% heat-inactivated fetal bovine
serum (FBS; Gibco, Thermo Fisher Scientific, Inc.) and
1% penicillin and streptomycin, and then cultured at
37°Cina 5% CO, atmosphere.

Reagents and antibodies

MBZ was purchased from MedChemExpress (Monmouth
Junction, NJ, USA). N-acetylcysteine (NAC) was purchased
from Sigma-Aldrich (St. Louis, MI, USA). Stattic was
purchased from Selleck. B-actin (#3700), B-tubulin (#2128),
E-Cadherin (#14472), N-Cadherin (#13116), ADP-
ribose polymerase (PARP; #9532), JAK2 (#3230), caspase
3 (#9662), STAT3 (#9139), cleaved caspase 3 (#9661),
C-MYC (#18583), phosphorylated JAK2 (p-JAK2) (#66245),
Bel-x1 (#2764), SNAIL (#3879), TWIST1 (#69366), and
phosphorylated STAT3 (Tyr705) (p-STAT3) (#9145)
antibodies were acquired from Cell Signaling Technology
(Danvers, MA, USA).
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Cell viability and colony formation assay

Cell proliferation of MBZ treatment on A549 and H460
cells was investigated with cell counting kit-8 (CCK-8)
assay. Cells were seeded at concentrations of 1x10* cells/well
into 96-dish culture plates, which was followed by
incubation at 37 °C for 24 h. Cells were then treated with
a variety of MBZ titrations (0, 0.001, 0.01, 0.1, 0.5, 1, and
10 pM) for 24, 48, and 72 h. Subsequently, a microplate
reader (Agilent Technologies, Inc., Santa Clara, CA, USA)
was employed to read the absorbencies of the cells at
450 nm. Finally, the obtained optical density (OD) values
were analyzed, and the respective half maximal inhibitory
concentration (ICs) values were then acquired via
GraphPad Prism software (GraphPad Software, Inc., San
Diego, CA, USA).

In the colony formation assays, seeding of 500 cells/well
was performed in 6-well culture dishes, and cells were
grown using the DMEM growth medium enriched with
10% FBS. MBZ was added into each well for approximately
14 days until the cells grew into visible colonies.
Subsequently, 4% paraformaldehyde was employed to
perform colony fixation, which was followed by staining
for 20 min using 0.1% crystal violet at room temperature.
The crystal violet-stained colonies were photographed. A
collection of 40 or more cells is counted as a single colony.
Each test was repeated three times.

Wound-bealing analysis

A549 and H460 cells were planted into 6-well culture plates
at a concentration of 5x10’ cells per well and grown for
24 h until the degree of fusion was 90%. Thereafter, cells
were treated with serum-free medium for 24 h, and then
the monolayers were scraped for confluent cells using a
1,000-pL sterile pipette tip to yield a wound in each well.
After the scraped surface was washed with phosphate-
buffered saline (PBS) three times to remove the floating
cells, photographing of the wounded monolayers was
completed using a microscope. Cells were then incubated
in the absence or presence of MBZ (0.1 pM) for 24 h.
Cells that had migrated into the wound region were
photographed, and the mean distance of migrating cells was
evaluated using a phase-contrast microscope (x40).

Transwell migration assay

To analyze cell migration, the cancer cells (1x10°) were
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seeded into the upper chamber of Transwell inserts with
8-pm pores (Corning, NY, USA). The cells were grown
in 0.1% FBS mixed with MBZ. Following this, 600 pL of
complete medium enriched with 20% FBS was introduced
to the lower chambers. Thereafter, we allowed the cells
to migrate for 24 h. A cotton wool was used to swab the
upper surfaces of the chambers, and then the migrated
cells were fixed with 4% paraformaldehyde. Subsequently,
0.1% crystal violet staining was performed, and the
invading cells in five randomly selected microscope fields
were counted (x200).

Western blot analysis

Lysing of the samples was performed for 30 min using
ice-chilled radioimmunoprecipitation assay (RIPA)
buffer and protease inhibitor (Thermo Fisher Scientific).
Centrifugation of the lysates was carried out, and then
the supernatant aliquoted to fresh microfuge tubes. A
bicinchoninic acid (BCA) protein assay kit (Thermo Fisher
Scientific) was employed to assay the protein concentration.
Thereafter, equal volumes of the proteins were fractionated
on a sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) gel, and the resolved proteins
were transfer-embedded onto polyvinylidene fluoride
(PVDF) membranes (MilliporeSigma, Burlington, MA,
USA). Blocking of the membranes at room temperature
for 1 h was accomplished using 5% skimmed milk.
Subsequently, overnight incubation with corresponding
primary antibodies was conducted at 4 °C, which was
followed by three washes with tris-buffered saline with
Tween20 (TBST). Subsequently, the membranes were
conjugated with the respective secondary antibodies for
1 h via incubation. Following 3 washes with TBST, an
enhanced chemiluminescence kit (MilliporeSigma) was used
to detect the signals.

Cell apoptosis assessment

Cells were planted in 6-well culture dishes at a titer of
1x10’/well and then treated with 20 pM of MBZ or 10 mM
of NAC for 72 h. The cells were then collected, rinsed
twice using cold PBS, and resuspended in binding buffer-
added Annexin V-fluorescein isothiocyanate (FITC) and
propidium iodide (PI; MultiSciences Biotech Co., Ltd.,
Hangzhou, China). The apoptosis tests were carried using
an Accuri C6 (BD Biosciences, Franklin Lakes, NJ, USA).
ModFit LT software (FACSCalibur, BD Biosciences) was
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employed in data analysis.

Intracellular ROS production analysis

Production of the intracellular ROS was assayed using a
Reactive Oxygen Species Assay Kit (Beyotime, Haimen,
China). Cells were seeded in 6-well dish culture dishes
overnight and then treated with MBZ (0.5 pM) for 72 h.
Subsequently, the cells were collected, and incubation
with 10 pM of DCFH-DA (diacetyldichlorofluorescein)
was conducted in the dark for 30 min. The cells were
rinsed three times, the ROS contents were assayed on a
multifunctional microplate reader (Flex Station 3, San Jose,
CA, USA), and then the cells were collected. The protein
titers were assayed using a Pierce BCA protein assay kit
(Thermo Fisher Scientific).

Transient transfection and luciferase assay

A549 and H460 cells were cotransfected with pSTAT?3
Luci and B-galactosidase (B-gal) plasmids (pGL4; Promega,
Madison, WI, USA). The transfection was performed in
24-well dish plates, and 24 h later, the cells were exposed to
NAC in the presence or absence of MBZ for 72 h. Luciferase
enzyme activity and B-gal activity were determined as outlined
in the manufacturer-provided protocol (Promega). The
relative luciferase activity was normalized to the B-gal activity
and calculated as an average of three independent experiments.

In vivo tumor model

Male, 3- to 5-week-old BALB/c nude mice were purchased
from Shanghai Laboratory Animal Center (Shanghai, China).
A549 cells were digested and washed with PBS three times.
Subsequently, 5x10’/mL cells were collected and mixed
with Matrigel (Corning) at a 1:1 ratio by volume. A 100-pL
volume of cell suspension was injected subcutaneously into
the back region of mice. One week after cell implantation,
the mice were randomly divided into two groups: one
group received vehicle as the control, and the other group
were orally administered MBZ (50 mg/kg) every other day
for 3 weeks (five mice in each group). The tumor size and
mice body were recorded every other day and calculated
according to the following formula: tumor size (mm’) =
(length x width’) x 0.5. A protocol was prepared before
the study without registration. Animal experiments were
performed under a project license (No. 202008A629) granted
by ethics board of Soochow University, in compliance with
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institutional guidelines for the care and use of animals.

Statistical analysis

All data are expressed as the mean = standard deviation (SD).
The difference between two groups was determined using a
two-tailed unpaired #-test. Differences among three or more
groups were determined using one-way analysis of variance

(ANOVA).

Results

MBZ suppressed proliferation and colony formation of
NSCLC cells

The influences of MBZ on the proliferation of NSCLC
cells were explored using the CCK-8 kits. As a result, MBZ
suppressed the proliferation of A549 and H460 cells in
a time-dependent and concentration-dependent manner
(Figure 1A4,1B). After incubation with MBZ for 48 h, the
A549 1Cy, values were 0.4001£0.0521 pM, and the H460
cell ICy, values were 0.2608+0.0388 pM (Figure 1A,1B).
Next, we examined the suppressive influences of lower doses
of MBZ (0.1 uM) on the colony formation of NSCLC cells.
After 14 days of continuous culture, MBZ also diminished
the colony formation of A549 and H460 cells (Figure 1C).
These data suggested that MBZ had promising anti-
NSCLC properties.

MBZ suppressed NSCLC cell migration

To evaluate the ability of MBZ to suppress the migration
of A549 and H460 cells, Transwell migration and wound-
healing assays were conducted. The cells treated with 0 pM
of MBZ exhibited a comparatively high rate of wound closure
(Figure 2A4) and migration through Transwell membranes
(Figure 2B). Moreover, some epithelial-to-mesenchymal
transition (EMT)-correlated biosignatures were identified
via Western blotting. Thus, after A549 and H460 cells were
treated with MBZ, the mesenchymal biomarker N-cadherin
was diminished and the epithelial biosignature E-cadherin
was elevated (Figure 2C). Therefore, MBZ may suppress the
cell migration of NSCLC cells by inhibiting EMT.

MBZ induced apoptosis through ROS accumulation in
NSCLC cells

As MBZ inhibited A549 and H460 proliferation and
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Figure 1 MBZ inhibited A549 and H460 proliferation. (A) A549 and H460 cells were administered with MBZ at titers of 0, 0.1, and 0.5 pM.
At 24, 48 and 72 h, CCK-8 assay was carried out, and cell viability was assayed. Data from three independent assays were pooled. (B) A549
and H460 cells were administered with MBZ at titers of 0, 0.001, 0.01, 0.1, 0.5, 1, and 10 pM. At 48 h, CCK-8 assay was carried out, and
cell viability was assayed. Data from three independent assays were pooled. (C) A549 and H460 cells were administered MBZ (0.1 pM) for

about 14 days. Colonies were stained using crystal violet. The calculation was performed to determine the percentage of colony formation,

relative to the values observed in untreated control cells. Data from three independent assays were pooled. ***, P<0.001. ICj,, half maximal

inhibitory concentration; MBZ, mebendazole; CCK-8, cell counting kit 8.

migration, MBZ may significantly trigger apoptosis on
these cells. Therefore, we next explored the influence of
MBZ on NSCLC cell apoptosis. Annexin V-FITC and
PI staining assay showed that MBZ triggered NSCLC
cell apoptosis (Figure 34). In addition, apoptosis markers,

including PARP and cleaved caspase-3, were induced by
MBZ (Figure 3B), suggesting that MBZ might promote
apoptosis in NSCLC cells.

Since ROS are pivotal modulators in apoptosis (18), we
next applied assays to determine if the elevated apoptosis
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Figure 2 MBZ inhibited A549 and H460 cell migration. (A) Images and wound quantification of A549 and H460 cells administered MBZ
(0.1 pM) for 24 h. (B) Images and quantification of A549 and H460 cell migration in Transwell migration chambers with 8-pm pores and
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expression was analyzed with western blotting. The independent assays were repeated three times. Relative to 0 pM of MBZ: ***, P<0.001.

MBZ, mebendazole.

of NSCLC cells was triggered by ROS production. We
found that MBZ could induce ROS generation, which
could be rescued by administration of NAC (10 mM), a
ROS scavenger (Figure 3C). Furthermore, NAC reduced
the MBZ-triggered apoptosis of NSCLC cells (Figure 34),
indicating that apoptosis stimulated by MBZ may be a result
of ROS aggregation.
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MBZ regulated EMT and apoptosis through affecting the
ROS-mediated STAT3 signaling cascade in NSCLC cells

ROS can modulate a number of cell signaling pathways,
including the JAK2-STAT3 pathway (19,20). STAT3 is a
transcription factor, which serves a pivotal role in tumor

cell proliferation and progression (21). Hence, we aimed to
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Figure 3 MBZ triggered apoptosis via ROS formation. (A) A549 and H460 cells were administered MBZ (0.5 pM) alone or in combination
with NAC (10 mM) for 48 h, and apoptosis was assayed via flow cytometry. (B) A549 and H460 cells were administered MBZ (0.5 pM) for
48 h, and the expression of caspase-3, PARP, and cleaved caspase-3 were analyzed via Western blotting. (C) The level of ROS was detected
in A549 and H460 cells with or without administration of MBZ (0.5 pM) and NAC (10 mM) with a multifunctional microplate reader. The
independent assays were completed three times. **, P<0.01; ***, P<0.001. MBZ, mebendazole; NAC, N-acetylcysteine; FITC, fluorescein
isothiocyanate; PI, propidium iodide; PARP, poly(ADP-ribose) polymerase; ROS, reactive oxygen species.
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Figure 4 MBZ inhibited the ROS-JAK2-STAT3 signaling cascade in A549 and H460 cells. (A) The protein levels of JAK2-STAT?3 signaling
cascade treated with MBZ (0.5 pM) were investigated with Western blotting in A549 and H460 cells. (B) STAT3 Luci and p-gal plasmids
were cotransfected into A549 and H460 cells. The cells were then administered MBZ alone or in combination with NAC for 48 h, which

was followed by luciferase assays. Data from three independent assays were pooled. *, P<0.05; **, P<0.01; ***, P<0.001. MBZ, mebendazole;

ROS, reactive oxygen species; JAK2, Janus kinase 2; STAT3, signal transducer and activator of the transcription 3; NAC, N-acetylcysteine.

determine whether MBZ can influence the JAK2-STAT3
signaling axis in NSCLC cells. Our findings demonstrated
that p-JAK2 and p-STAT3 were suppressed in MBZ-
treated cells, while total JAK2 and STAT?3 did not change
(Figure 44). Additionally, the primary downstream targets
of STAT3, including the antiapoptotic proteins, Bcl-xI and
C-MYC, as well as the modulators of EMT, SNAII and
TWIST]1, were also inhibited by MBZ (Figure 4A4). These
findings thus confirmed MBZ’s ability to affect EMT and
apoptosis via targeting the STAT3 pathway.

Next, we explored whether MBZ affects the JAK2-
STAT3 signaling cascade via ROS production in NSCLC
cells. We measured the luciferase activity of STAT3 after
treatment with or without MBZ and NAC for 48 h. Stattic,

© Journal of Thoracic Disease. All rights reserved.

an inhibitor of STAT3 pathway, was used as a positive
control. Our results showed that MBZ inhibited the STAT3
luciferase activity in a dose-dependent manner, and NAC
could block the inhibition of STAT3 induced by MBZ
(Figure 4B). Collectively, these results indicated that MBZ
suppressed the JAK2-STAT3 signaling cascade via ROS
generation in NSCLC cells.

MBZ suppressed NSCLC tumor growth in vivo
To investigate the therapeutic potential of MBZ for NSCLC

in vivo, we established a xenograft model via the implantation
of A549 cells. The tumor-bearing mice were divided into two
groups (five mice per group) and orally administrated vehicle
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Figure 5 MBZ suppressed NSCLC tumor growth iz vivo. Nude mice with human A549 subcutaneous tumor xenografts were established

and treated with vehicle control and MBZ (50 mg/kg) every other day. (A) Tumor size was monitored every other day using a sliding caliper.

After excision from the mice, the tumors were photographed (B) and weighed (C). (D) The body weight of the mice was measured every
other day. *, P<0.05; **, P<0.01. MBZ, mebendazole; NSCLC, non-small cell lung cancer.

or MBZ (50 mg/kg). The tumor volume and weight were
inhibited by MBZ (Figure 5A-5C). However, the body weight
of mice demonstrated no significant differences between the
two groups (Figure 5D), suggesting a satisfactory degree of
safety in MBZ-treated mice.

Discussion

STAT3 activation is frequently observed in samples from
NSCLC patients (22), and high p-STAT3 protein levels
are associated with advanced disease stage, smoking, and
epidermal growth factor receptor (EGFR)-mutation
status (23). Furthermore, STAT?3 inhibition impairs their
survival in NSCLC cell lines and performs an essential
function in promoting tumor-enhancing inflammation and
evasion from antitumor immunity (24,25). Additionally,
STAT3 can promote cancer hallmarks, including cell
proliferation, migration, and anti-apoptosis by modulating
the EMT process and the expression of oncogenes such as
C-MYC, Survivin, BCL-xl, and hypoxia-inducible factor
lo (HIF-10) (25,26). JAK/STAT?3 signaling pathway is
one of the important signal transduction pathways in

© Journal of Thoracic Disease. All rights reserved.

cells. It has been reported that the JAK-STAT?3 pathway
is required for EMT in lung cancers (27), and activated
STAT3 can promote EMT through the induction of Snail
and Twist expression in cancers. Snail can repress the
levels of E-cadherin, while the expression of N-cadherin is
dependent on the expression of Twist (28). However, the
mechanism of JAK-STAT?3 in MBZ is still unclear. In this
study, we found that MBZ could inhibit STAT?3 activity
as well as the expression of Snail and Twist, indicating
a mechanism of inhibitory effect on cell migration.
Consequently, targeting STAT?3 directly or inhibiting
upstream regulators may be a viable treatment strategy for
the mitigation of NSCLC.

ROS is one of the most important regulators of
apoptosis, and ROS generation activates the STAT3
pathway, resulting in tumor cell proliferation. In the
normal physiological metabolism of tumors, the antioxidant
systems can regulate the elevated ROS to maintain tumor
cell survival (29). Antitumor drugs, such as cisplatin
and docetaxel, often break the stability of oxidant and
antioxidant systems (30,31). As a result, ROS production
is able to silence some signaling cascades; for instance,
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Figure 6 Proposed model of MBZ in regulating migration and apoptosis in NSCLC cells. (A) Chemical structure of MBZ. (B) Graphic
demonstrating the action of MBZ in regulating migration and apoptosis in an NSCLC model. MBZ-induced ROS accumulation inhibits
the JAK-STAT?3 signaling pathway and the downstream genes including, BCL-x/, C-MYC, SNAI1, and TWIST]I, resulting in the inhibitory
effect on cell migration and the initiation of cell apoptosis. MBZ, mebendazole; ROS, reactive oxygen species; JAK, Janus kinase; STAT3,
signal transducer and activator of the transcription 3; NSCLC, non-small cell lung cancer; BCL-xl, Bel-2-like protein 1; C-MYC, Myc
proto-oncogene protein; SNAIL, Zinc finger protein SNAIL; TWISTT1, Twist-related protein 1.

the AKT-mTOR signaling axis (32) and the JAK-STAT3
signaling cascade (33), resulting in tumor cell apoptosis.
We therefore hypothesized that MBZ-induced apoptosis is
also the result of ROS generation in NSCLC cells, and we
found that MBZ could induce ROS generation in A549 and
H460 cells.

To our knowledge, this is the first study to demonstrate
that MBZ can inhibit proliferation and migration by
inducing cell apoptosis in NSCLC cells. Furthermore, MBZ
suppressed NSCLC tumor growth iz vive. To examine the
mechanism of MBZ activity, MBZ was used to treat the

© Journal of Thoracic Disease. All rights reserved.

A549 and H460 cells, and the molecular expressions were
determined using Western blotting. Our findings indicated
that MBZ treatment caused a decreased expression level
of p-JAK2 and p-STAT?3, as well as that of downstream
genes BCL-xl, C-MYC, SNAII, and TWIST]I, suggesting
that MBZ inactivates the JAK2-STAT?3 signaling pathway.
Furthermore, MBZ treatment induced ROS generation,
and the STAT3 activation and MBZ-induced apoptosis
were rescued by NAC, a ROS scavenger. Therefore, ROS
exerts a core role in MBZ-triggered NSCLC cell apoptosis
via abrogating the JAK2-STAT3 signaling (Figure 64,6B).
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Conclusions

This study found that MBZ displays potent anti-NSCLC
activity in both in vitro and in vivo models. Moreover,
we identified that MBZ induces apoptosis and inhibits
migration via ROS regulation of the STAT3 signaling
pathway. Our findings may serve as the foundation for a
novel strategy in NSCLC treatment.
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