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Abstract
There is an urgent need for potential pharmaceutics for lung cancer treatment due to the
increased number of lung cancer deaths and the resistance of cancer cells to present
therapeutics. The present work aims to discover the anticancer potential of the natural
compound chaetocin as a therapeutic for lung cancer treatment. Results showed the sig-
nificance of chaetocin‐induced cell growth inhibition by the expression of G2/M phase
arrest and reactive oxygen species (ROS) dependent apoptosis in A549 lung cancer cells.
Results concluded that chaetocin could produce ROS and nuclear damage against A549
lung cancer cells. Interestingly, chaetocin exhibits a significant level of CD47 that down‐
regulates the expression of CD47 at mRNA levels. PBMC biocompatibility study
revealed that chaetocin is non‐toxic to normal cells. Overall, experimental results suggested
that chaetocin induces A549 cell apoptosis, by causing ROS and nuclear damage activation
pathways. In the future, chaetocin might be an effective bio‐safe anticancer agent for lung
cancer treatments.
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1 | INTRODUCTION

Lung carcinoma is a frequently detected life‐threatening disease
in the world. Lung carcinoma is one of the cruelest life‐changing
illnesses in human society. Exact disease identification is vital for
effective cancer therapy; every carcinoma needs a specific
treatment strategy [1–4]. The usual treatments like surgery,
radiotherapy, chemotherapy, hormonal treatments, and biolog-
ical therapies are highly toxic and expensive. The correct se-
lection of therapeutics and treatment protocols is essential to
achieve an effective result [5–7]. Synthetic anticancer drugs
cause adverse side effects on normal cells and organs. High
mutation rates of lung cancer cells resulted in unsatisfactory
effects of drugs. Therefore, novel and biosafe anticancer drugs
are the current need for lung cancer treatment [6–8]. Reactive
oxygen species (ROS) has associated with many biological
mechanisms, including cell proliferation, toxicity, and nuclear
damage through interaction with cell signalling pathways [9–12].

Recently, a variety of scientific evidence has shown that ROS
accumulation is closely related to atherosclerosis, diabetes
mellitus, and tumours [13–15]. In cancer, an increase in ROS
accumulation apart from normal counterparts leads to cell
death. Cancer cells' production of ROS is highly vulnerable.
Redox‐targeted drugs might be the most efficacious in cancer
treatments [13, 16, 17]. On the other hand, immune inhibitors
and DNA‐damaging anticancer agents are new checkpoints in
cancer therapy [18, 19]. Contrarily, plant‐derived compounds
are a promising resource for new anticancer drug discovery.
About 50% of FDA‐approved anticancer drugs are of natural
materials [20–23]. The exploration of potential anticancer
agents from natural resources seems to be a charming tech-
nique. Chaetocin is a fungal metabolite produced by Chaeto-
mium and has an excellent inhibitory effect against different
types of cancer cells. Recent research outcomes proved that the
anticancer potential of chaetocin depends on ROS accumula-
tion [24–27]. Antiproliferative effects of chaetocin in cancer
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cells are reported. But the cellular mechanism of the anticancer
effect is unclear [28, 29]. In the present work, we investigated
the antiproliferative and apoptotic mechanism of chaetocin in
A549 lung cancer cells. In addition, the immune pathways CD47
expression, DNA damage, and mitochondrial membrane po-
tential (MMP) were examined via different staining techniques.
The outcome results of this research work highlighted chaetocin
as a biosafe and effective chemotherapeutic agent for lung
cancer treatment.

2 | MATERIALS AND METHODS

2.1 | Chemicals

Chaetocin, Dulbecco's modified eagles' medium (DMEM), JC‐1
stain, Ethidium Bromide (EB), N‐acetyl‐L‐cysteine (NAC),
Dichloro‐dihydro‐fluorescein diacetate (DCFH‐DA), Propi-
dium iodide (PI), AcridineOrange (AO), Annexin V‐FITC, 40,6‐
diamidino‐2 phenylindole (DAPI), and Hoechst 33,342 were
purchased from Sigma Aldrich, USA. Primary antibodies against
caspase‐3 were purchased from Cell Signalling Technology
(Beverly, USA). Foetal bovine serum (FBS), dimethyl sulfoxide
(DMSO), antibiotic solutions (Penicillin and Streptomycin), and
dimethylformamide (DMF) were purchased from TaKaRa
Biomedical Technology, China.

2.2 | Cell culture

A549 cell line was obtained from the Culture Collection of the
Chinese Academy of Science (Shanghai, China). A549 lung
cancer cells were pre‐cultured in DMEM with 10 μg/mL
streptomycin, 10% foetal bovine serum, and 100 units/mL
penicillin. The incubation period was continued under a hu-
midified atmospheric environment at 37°C with 5% of CO2
flow.

2.3 | Cell viability assay

The cytotoxic effect of chaetocin versus A549 cells was exam-
ined by using a cell counting kit‐8 (CCK‐8) assay. Cells were
seeded in a 96‐well plate and maintained under suitable condi-
tions overnight to grow. After the overnight culture, chaetocin at
different concentrations (20–100 nM) was loaded and again
incubated for another 24 h. Treated cells were washed with PBS
solution for removal of excess cell medium. Further, 10 μL of
CCK‐8 solution was added into each well and continued 4 h
incubation. The optimum density of the culture medium was
recorded by using a Flash multimode reader (Thermo Fisher
Scientific, USA) at the 450 nm range.

2.4 | Assessment of colony‐forming units

1000 cells/well of A549 cells seeded into 12‐well plates.
Chaetocin at various concentrations (0.626, 1.25, and 2.5 nM)

was added into a cell containing wells. The cell seeded plate
was incubated at 37°C, and inhibition was measured in
different time durations. Before the microscopic observation
and imaging, cells were fixed in glass slides using ice‐cold
methanol and stained with 0.1% crystal violet solution. The
total number of colonies was calculated from images obtained
by the Epson scanner instrument.

2.5 | Real‐time cell analysis

The proliferation rate of A549 cells was systematically evaluated
by the xCELLigence system (Germany). Briefly, A549 lung
cancer cells were seeded in an E‐plate with 100 μL of media and
incubated overnight at 37ºC. After that, the incubated cells were
treated with Chaetocin (12.5, 25, and 50 nM) in different doses.
The enhancement of impedance was measured according to the
guidelines of the manufacturer protocols. The value of imped-
ance increases as the cells proliferate.

2.6 | Analysis of cell cycle

Chaetocin‐induced cell cycle arrest was examined by using
FACSCanto II flow cytometry with the Propidium iodide (PI)
staining method. A549 cells were treated with 100 and 250 nM
concentrations. Then, the chaetocin treatment cells were
washed with 66% of cold ethanol solution at 4°C for fixation,
and the ethanol removal cells were stained with PI stain.

2.7 | Analysis of apoptosis

The apoptotic percentage of chaetocin‐treated A549 cells was
quantified by Flow cytometry with Annexin V‐FITC/PI staining
assay. After the chaetocin exposure, the attached cells were
washed with PBS. Further cells were stained by 5 μL of PI and
Annexin V‐FITC stains with 500 μL of binding buffer solution.
Cells were kept for 15 min under the dark condition at room
temperature. Quantification was carried out by using FACS-
Canto II flow cytometry (BD Biosciences). The Annexin V‐
FITC stain‐emitting cells were considered apoptotic cells. The
morphology of chaetocin‐treated A549 cells was assessed by
AO/Br dual staining under a fluorescence microscope [11]. The
commercial anticancer drug 5‐fluorouracil was considered a
positive control. The percentage of apoptotic cells was quanti-
fied through the red/green fluorescence intensity of treated cells.

2.8 | Measurement of mitochondrial
damage

Damage to mitochondrial membrane potential (MMP) of A549
cells was evaluated by JC‐1 staining kit (Nanjing KeyGen
Biotech, China.) according to Prabhu et. al, 2019 [11] manu-
facturer's protocol. Cells were treated with various doses of
chaetocin (12.5, 25, and 50 nM) and stained with JC‐1 (1 μg/
mL–1) for 20 min at 37°C. After staining, the excess stain was

466 - ZHANG ET AL.



washed by PBS. Fluorescence intensity was recorded by using
FACSCanto II flow cytometry. The loss of MMP was quanti-
fied from the fluorescence intensity of treated cells. While cells
exposed to JC‐1 aggregates and red fluorescence which
considered healthy cells. Finally, fluorescence cell images were
captured in an Olympus fluorescence microscope.

2.9 | Assessment of ROS generation

Chaetocin‐induced reactive oxygen species (ROS) were exam-
ined by 20,70‐ dichlorofluorescein diacetate (DCFH‐DA) fluo-
rescence assay [12]. A549 cells were incubated with 10 μM of
DCFH‐DA fluorescent probe at 37°C for 30 min. Cells were
treated with different concentrations of chaetocin (12.5, 25, and
50 nM). Before flow cytometry, fluorescence measurement cells
were washed with serum‐free media and resuspended in 500 μL
of PBS solution. Morphological changes of chaetocin‐treated
A549 cells were observed under a fluorescence microscope.
Images were captured at 20x magnification.

2.10 | Assessment of nuclear damage

Nuclear damage of A549 cells induced by chaetocin was
evaluated by Hoechst staining according to the previous
method [12]. Cells are treated with chaetocin 50 nM concen-
tration and subjected to 1 mg/mL Hoechst staining for about
15 min. After treatment, cells were washed with phosphate
buffer saline. The fluorescence intensity and nuclear damages
were visualised under a fluorescence microscope at 365/
420 nm (excitation/emission) wavelengths. Commercial anti-
cancer drug 5‐fluorouracil is used as a positive control. The
percentage of live/dead cells was quantified from more than a
hundred treated cells.

2.11 | Western blot analysis

Followed by the chaetocin treatment, A549 lung cancer cells
lysed in RIPA buffer solution containing protease and phos-
phatase inhibitors. The concentrations of every protein sample
were measured by the Pierce BCA protein assay kit (Thermo
Fisher Scientific, USA). Total cellular proteins were separated
by SDS‐PAGE and transferred into PVDF membranes. After
the blocking of 5% non‐fat dry milk, membranes were probed
with primary antibodies at 4°C for 12 h. Finally, membranes
were washed with PBST and incubated with a horseradish
peroxidase‐conjugated secondary antibody. The results were
detected using enhanced chemiluminescence.

2.12 | Cell migration assay

Skin fibroblast cells L929 and A549 lung cancer cells were
seeded into separate 24 well plates with 2 mL of DME medium
and cultured for 24 h at 37ºC [30]. When the cells proliferate
more than 90%, a 100 μL pipette tip was used to wound

scratching of L929 and A549 cells in a 24‐well plate. The cell was
treated with a 50 nM concentration of chaetocin and cultured
for another 12 h. Wells without the addition of chaetocin is
considered a negative control. Cell proliferation and migration
were observed under an inverted phase contrast microscope.
The percentage of wound closure and invasion of L929 and
A549 cells was quantified at 12 h. All the wound scratch assays
were carried out in triplicates. The migration rate of chaetocin‐
treated cells was measured by ImageJ 1.4 software.

Wound closure %¼
A0 − At

At
� 100

where A0 is the average area of wound closure at initial time
(0 h), and At is the average area of the wound closure after
treatment.

2.13 | In vitro biocompatibility study

Cytotoxicity of chaetocin was examined by MTT assay against
peripheral blood mononuclear cells (PBMC) as an in vitro
model [12]. PBMC cells were treated with different concentra-
tions of chaetocin (20–100 nM) at 37ºC for 24 h. A 250 nM of
hydrogen peroxide was considered a positive control for com-
parison. The cytotoxic effect was quantified from the number of
viable cells.

2.14 | Statistical analysis

All the cell culture tests were performed as triplicates. All results
are shown as � SD mean values. The significant difference in
results was analysed by GraphPad Prism7.00 (GraphPad Soft-
ware Inc, US) *p < 0.05 is statistically significant.

3 | RESULTS

3.1 | Chaetocin suppressed A549 cell growth
and G2/M expression arrest

Chaetocin has a significant cytotoxic effect on A549 cells. After
treatment with different doses of chaetocin for 24 h, the cell
counting kit‐8 results showed significant cell inhibition
depending on the dose of chaetocin. The IC50 values are be-
tween 56.02 � 1.2 nM (Figure 7c). Real‐time analysis exhibits a
dose‐dependent manner inhibition of normalised cell index in
chaetocin‐treated A549 cells (Figure 1b), and it is indicating the
controlled cell proliferation of A549 cells by chaetocin. The
results of the colony‐forming assay exhibit a decreased size and
numbers in A549 cells. Interestingly, results demonstrated that
chaetocin effectively suppressed A549 cell growth. Cell cycle
arrest and distribution were examined by the flow cytometry
method (Figure 2a–c). Whether chaetocin‐treated cells showed
a progressive level of cell cycle arrest, after 12 h post‐exposure.
The total population of A549 cells at the G2/M phase sub-
stantially increased in the higher dose (Figure 2d). This
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F I GURE 1 (a) Chaetocin inhibits A549 cell colony forming unit at different concentrations (b) Real time cell analysis of A549 cells inhibition after
chaetocin treatment at different days and different concentrations. (c) A549 cells treated with different concentration of chaetocin (0.625, 1.25 and 2.5 nM) and
colony formation. Results presented here are representative of three independent experiments. Results in (a and b) are shown as mean � SD of three
independent experiments. *P < 0.01 versus control group.

F I GURE 2 (a–c) The cell cycle distribution of A5549 cells 12 h with chaetocin treatment at different doses (100 and 200 nM) by PI‐staining
(d) Depression of G2/M phase with chaetocin treatment at various concentrations. Results were shown as mean � SD of triplicate experiments. *p < 0.05
versus control cells.
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indicates that chaetocin effectively inhibits the A549 cell pro-
liferation by the G2/M phase suppressed mechanism.

3.2 | Chaetocin‐induced apoptosis by
mitochondrial membrane potential damage

In JC‐1 staining, after chaetocin treatment, A549 cells exhibited
increased mitochondrial membrane potential (MMP) damage
and apoptotic cell populations. The apoptotic population was
multiplied based on increased concentration and duration of
treatment. The MMP damage pathway is a crucial action for
apoptosis [9]. Chaetocin‐induced caspase‐3 and protein cleav-
age lead to the cell death process in A549 cells. The decrease of
membrane integrity of mitochondrial indicates apoptosis.
Figure 3 shows the damage to mitochondrial membrane integ-
rity in A549 cells after chaetocin treatment. In quantification,
more than 40% of cells were exposed to mitochondrial damage
in a dose‐dependent manner. In higher concentrations (50 nM),
chaetocin significantly exposed MMP damage at 36 h.

3.3 | Accumulation of ROS in chaetocin‐
induced A549 cell

Chaetocin induces an apoptotic effect through ROS accumu-
lation in A549 cells after treatment. The fluorescent intensity

of DCFH/DA was increased after chaetocin treatment, which
indicates the ROS generation in cells. Results revealed that
Chaetocin‐induced apoptosis in cells depends on the over-
production ROS of an intracellular region. In control and
chaetocin (12.5 nM)‐treated groups, the basal level of DCF‐
sensitive ROS production was not detectable in the initial
period. In the treatment with chaetocin (25 and 50 nM) con-
centrations, a significant level of ROS generation appeared at
early 30 min. When compared to the control cells, chaetocin‐
treated A549 cells showed a razor‐sharp increase in intracel-
lular ROS accumulation (Figure 4). The fluorescence micro-
scopic images of chaetocin‐treated cells showed radiant green
fluorescence. Chaetocin‐induced ROS generation has a close
relationship with apoptosis and mitochondrial dysfunction
mechanisms. At the apoptosis‐leading 50 nM concentration,
chaetocin generates a significant amount of intracellular ROS
and free radicals within 30 min of post‐exposure. The free
radical formation was accelerating cell death by damaging
cellular DNA, lipids, and mitochondrial membranes.

3.4 | Chaetocin‐induced apoptosis in A549
cells

The apoptosis mechanism of chaetocin‐treated cell morphology
was investigated via AO/Br dual staining assay. The treatment
of chaetocin caused structural and nuclear changes in A549 cells

F I GURE 3 The bar graph represented the loss of mitochondrial membrane potential (MMP) after treatment of chaetocin at the different times recorded by
flow cytometry (JC‐1 staining). The fluorescence microscopic images indicate the morphological changes of A549 cells after chaetocin treatment at 20x
magnification.
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when compared to control cells. The main structural changes
were found in A549 cells after treatment. Apoptosis was eval-
uated through AO/EB dual staining assay (Figure 5). In AO/
EB dual staining assay, live cells turn to emit green fluorescence
and can distinguish from apoptotic cells. After chaetocin
treatment, a significant amount of live cell reduction was
detected in chaetocin‐treated groups. Red cells were only
observed in the chaetocin and 5‐fluorouracil treatment. In the
flow cytometry technique, Annexin V‐FITC and PI staining
results revealed the apoptotic effect of chaetocin that could
stretch into A549 cells after treatment. A very similar IC50 value
of 54.3� 1.5 nM was recorded in the CC8 kit cell viability assay
(Figure 7c). The percentage of apoptotic cells was increased
after a 36 h post‐exposure. These experimental results indicate
that A549 cell death after chaetocin treatment occurred through
the apoptosis mechanism.

3.5 | Nuclear damage Hoechst staining

The apoptotic mechanism plays a promising role in changes in
cellular morphology and biochemicals [31, 32]. The cytotoxic
effect of chaetocin related to nuclear changes was assessed by
Hoechst 33,342 staining technique. The quantitative percent-
age of normal/abnormal cell nuclei of 5‐fluorouracil and

chaetocin‐treated A549 cells showed 56.12 � 0.24 and
72.35 � 0.14% of abnormal nuclei. Control cells exhibited only
4.1 � 0.15%. Microscopic image control revealed the avail-
ability of normal cell nuclei with less blue fluorescence. In this
case, chaetocin‐treated cells exhibit bright blue fluorescent with
cytomorphological changes such as chromatin fragmentation,
irregularity of nuclear structure, binucleation, and shrinkage of
nuclei (Figure 6). The intra‐cellular changes illustrate the fact
that apoptotic mediated cell death. The results of Hoechst's
assay suggest the death of A549 cells reflected by the cytotoxic
effect of chaetocin.

3.6 | Chaetocin‐mediated CD47 expression
decreases in A549 cells

CD47 is a leading key immune checkpoint in cancer treatments
[33, 34]. The western blot assay showed that chaetocin sup-
presses the CD47 expression at the mRNA level. It inhibits the
total CD47 protein expression and CD47 membrane protein in
A549 cells (Figure 7a). High level of CD47 expression on the
cancer cell surface enables the macrophages' immune surveil-
lance. Results revealed that chaetocin pre‐treated A549 cells
showed enhanced phagocytosis. It is indicating the reduction
of CD47 expression in A549 cells, as well as the ROS

F I GURE 4 Chaetocin leading apoptosis in A549 cells is associated with ROS generation. The bar graph indicates the generation of ROS after chaetocin
exposure at different periods. Fluorescence microscopic images represent the structural and cytological changes of treated cells in 50 μm scale at 20x
magnification. Results were shown as mean � SD of triplicate experiments. *p < 0.01 versus control group.
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F I GURE 5 Apoptotic effect of chaetocin‐treated A549 cells by AO/EB dual staining. Percentage of live/dead cell populations assessed by Annexin V‐
FITC/PI staining in flow cytometry. (a) Fluorescence microscopic images indicate the morphological changes of chaetocin‐treated A549 cells in 20 μm scale at
20x magnification. (b) Precentage of live and apoptotic cells after the treatment of chaetocin and 5‐fluorouracil. (c) The percentage of apoptotic cells after
treatment of chaeticin at differnet time intervals (0, 12, 24, 36 h). Data are expressed as mean � SD of triplicate assays. *p < 0.001 Control versus drug treated
groups.

F I GURE 6 Chaetocin induced nuclear damage was evaluated by Hoechst 33,342 staining. Fluorescence microscopic images illustrating nuclear
fragmentation and deformities at 20x magnification. The bar graph represents the percentage of normal and abnormal nuclei in the treated groups. Quantitative
results for the number of apoptotic cells per 100 cells in total. *p < 0.05 denotes the statistical significance between the control and treated group with respect to
normal and abnormal nuclei. Cellular images were captured in 50 μm scale at 20X magnification.
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generation potential of chaetocin involved in the down‐
regulation mechanism of CD47 protein expression at mRNA
transcript levels. These western blot results indicate that
chaetocin can effectively decrease CD47 expression at mRNA
levels in A549 cells and stimulates phagocytosis (Figure 7b).

3.7 | Biocompatibility

The in vitro biocompatibility of chaetocin was examined
against human peripheral blood monoclonal cells (PBMC) by
trypan blue exclusion assay. The results revealed that no sig-
nificant level of cytotoxicity was observed in treated cells. The
highest concentration of 400 and 500 nM shows only 3% of
cytotoxicity in post‐treatment. Lower concentrations are very
similar to the control group. In this case, positive control H2O2

treated cells showed a significant amount of cell death after
treatment, with only 24 � 0.12% viable cells available at
250 nM concentration (Figure 7d). The result suggested that
chaetocin is more biosafe for human normal blood cells and a
more suitable drug for cancer therapy.

3.8 | Assessment of migration and invasion
of L929 and A549 cells

The migration of cancer cells is a main cause of increased
cancer deaths [35, 36]. The in vitro wound scratch tests were
utilised to examine the migration and invasion of L929 cells

and A549 cells against chaetocin. In the control group, chae-
tocin had no negative impact on the migration of L929 cells.
Chaetocin treatment enhances the cell proliferation and
migration rate of the L929 cells within 12 h. The number of
cells and migration rate increased in dose‐dependent manner.
Interestingly, A549 cells showed a significant level of cell in-
hibition and migration reduction after treatment with chaeto-
cin. Compared with a control group, a 50 nM concentration of
chaetocin showed a great inhibitory effect on the A549 cell
(Figure 8). This result suggests that chaetocin effectively con-
trols the migration of lung cancer cells. It might be an effective
plant‐derived drug for lung cancer treatment.

4 | DISCUSSION

Novel therapeutic agents for lung cancer are an urgent need,
and biomaterials are prominent resources for new and effective
drug discovery. In the present study, by the evaluations, fungal
metabolite chaetocin not only induces cell death based on cell
cycle arrest. It also downregulates or suppressed the CD47
expression at mRNA levels and the accompanying phagocy-
tosis by macrophages in A549 lung cancer cells. This investi-
gation results underline the importance of chaetocin in lung
cancer control. The basal ROS accumulation level is higher
than normal counterparts and more vulnerable to A549 cells
[17, 37]. This study reports a significant level of ROS increases
and mitochondrial membrane damage‐induced cell apoptosis.
Blocking ROS production and resistance to cancer is a major

F I GURE 7 Chaetocin mediated the decrease of CD47 expression and enhancement of phagocytosis of macrophages in A549 cells. (a) The expression of
CD47 was recorded by qPCR on A549 cells after chaetocin at various time intervals (b) Expression of total CD47 protein at different periods by western blot
technique. (c) Cytotoxicity of chaetocin against A549 cells at different concentrations using CCK8 cell viability assay (d) Cytotoxicity of chaetocin against PBMC
cells using MTT assay *p < 0.05 indicates the statistical significance between control and treated groups.
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abrogation of the cytotoxic effects of anticancer drugs. Inter-
estingly, chaetocin induces mitochondrial membrane and DNA
damage‐mediated apoptosis. It induces morphological changes,
including nuclear dividing and fragmentations, that might be
associated with autophagy. Collectively, experimental results
confirmed that chaetocin can destroy cancer cells by the in-
duction of necrotic cell death. The results of JC‐staining
(MMP) and AO/EB apoptosis assay exhibit quite promising
effects against A549 cells. In this regard, the damage of
mitochondrial membrane potential and intracellular ROS by
chaetocin inhibits the thioredoxin reductase enzymes mediated
cell necrosis [27, 28]. In Hoechst staining, the chaetocin
treatment effectively damages the nuclear region of A549 cells
and leads to apoptosis with nuclear fragmentation and binu-
cleation mechanism. Another side chaetocin effectively
reduced the CD47 expression at the mRNA level via ROS
accumulation. The downregulation of CD47 expression by
chaetocin in A549 cells exhibits additional evidence in cancer
cell death pathways. The cell migration and invasion study
revealed that chaetocin significantly affects cell migration in
A549 cells within 12 h. In this case, chaetocin treated with
L929 cells showed a higher level of cell migration and cell
density compared with A549 cells. After the 12 h treatment,
chaetocin exhibits 72% of wound closure at the 50 nM con-
centration (Figure 9). On the contrary, A549 lung cancer cell

showed a significant level of inhibition in cell migration and
wound closure at 50 nM of chaetocin treatment. The wound
scratch assay suggested that chaetocin can inhibit the multi-
plication and transport of cancer cells. Further, the PBMC in
vitro biosafety evaluation confirmed that chaetocin is a non‐
toxic agent for normal cells until 500 nM higher concentra-
tion. The overall in vitro cytotoxicity and biosafety evaluations
concluded that chaetocin is an effective natural anticancer
therapy for lung cancer treatment.

5 | CONCLUSION

The present study highlights the cytotoxic potential of chae-
tocin on A549 cells. The authors also suggested the reduction
of CD47 expression and nuclear DNA damage of A549 cells.
In addition, ROS and mitochondrial membrane potential
damage is the major leading factor of A549 cell apoptosis. Our
research findings confirmed the anticancer effect of chaetocin
in lung cancer with multi‐dimensions. Biocompatibility evalu-
ation confirmed that chaetocin is a more suitable drug for
human cancer treatment. The treatment of chaetocin effec-
tively reduced the density and migration rate of the A549 cell.
This study demonstrates that chaetocin is a safe and effective
drug for lung cancer treatment.

F I GURE 8 Wound healing potential of chaetocin against L929 cells and A549 cells; phase contrast microscopic images indicates the migration ability of
A549 and L929 cells after the treatment of chaetocin.
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