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Background: Lung cancer affects approximately 9% of women and 17% of men worldwide, and has a
mortality rate of 17%. Previously published studies have suggested that oxidative stress expansion can lead
to lung cancer. The aim of the current study was to analyze the possible inhibitory pathway of atorvastatin
against lung cancer cells in an iz vivo model.

Methods: The cytotoxic effects of atorvastatin on lung cancer cell lines H460 and A549 were analyzed, as
well as cell cycle arrest and cell morphology. Benzo(a)pyrene (BaP) was used for the induction of lung cancer
in experimental rats, and atorvastatin (5, 10, and 20 mg/kg body weight) was used for treatment in a dose-
dependent manner. Body weight and lung tumors were calculated at regular intervals. Antioxidants, pro-
inflammatory cytokines, phase I and IT antioxidant enzymes, polyamine enzymes, and apoptosis markers were
determined at end of the experimental study.

Results: Cell cycle arrest occurred at the G2/M phase after atorvastatin treatment. Atorvastatin increased
cytochrome C expression and caspase activity in a dose-dependent manner, and increased the activity of
antioxidative enzymes, such as GPx, SOD, GST, reduced glutathione, and catalase, and reduced the level
of nitrate and LPO. It also altered the xanthine oxidase (XO), Lactic Acid Dehydrogenase (LDH), quinone
reductase (QR), UDP-glucuronosyltransferase (UDP-GT), adenosine deaminase (ADA), Aryl hydrocarbon
hydroxylase (AHH), 5'-nucleotidase, cytochrome P450, cytochrome B5 and NADPH cytochrome C
reductase levels. Atorvastatin was found to modulate polyamine enzyme levels, such as histamine, spermine,
spermidine, and putrescine, and significantly (P<0.001) reduced the pro-inflammatory cytokine levels, such
as tumor necrosis factor-o. Interleukin (IL)-6 and interleukin-1p (IL-1pB) increased caspase-3 and caspase-9
levels in a dose-dependent manner.

Conclusions: Our findings indicate that atorvastatin can inhibit lung cancer through apoptosis.
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Introduction

Cancer is a worldwide health problem and the leading
cause of death. Chemotherapy treatment is often used for
the treatment of different cancers, including lung cancer.
Lung cancer is the leading cause of cancer-related death
worldwide (1), affecting approximately 9% of women and
17% of men, with a mortality rate of 17%. According to
epidemiological reports, 2.1 million people are diagnosed
with lung cancer and 1.8 million people die from lung
cancer every year till 2018 (2), with 80-90% of patients
developing lung cancer due to continuous smoking (3). It
is well known that tobacco smoke produces more than 60
cancer-inducing mediators. Of all of the harmful elements
of smoke tobacco, benzo(a)pyrene (BaP) plays a significant
role in the induction of lung cancer. BaP metabolizes
into benzo(a)pyrene-7,8-diol-9,10-epoxide, which forms
DNA, which contributing to expansion of lung cancer
disease (3,4). The level of reactive oxygen species (ROS)
increases in the lungs due to cigarette smoke and toxins (5).
However, chemotherapy-induced toxicity in the normal
cells due to differentiation of the synthetic drugs into the
cancerous and normal cells (6). Alternative medicine is the
best choice to treat the lung cancer, these therapies having
effect on the cancerous cells. Alternative medicine has been
found to reduce the reactivity of carcinogenic compounds,
restore enzymes to promote cancer detoxification, activate
mediators, minimize apoptosis, decrease cell proliferation
and promote ROS scavenging (7).
Atorvastatin((R-(R*,R*))-2-(4-fluorophenyl)-dihydroxy-
5-(1-methylethyl)-3-phenyl-4-(phenylamino) , which
has a high molecular weight (1,209.4), is a lipid-lowering
agent, which has anticancer potential against different cell
lines (8,9).Previous in vitro research has suggested that
atorvastatin suppresses the activation of Rho and relapses
the metastatic phenotype of melanoma cells through CHL,
A375M, WM 166-4, and SK-Mel-28 (8-10). Other studies
have suggested that atorvastatin reduces myeloma cells
and B and T lymphoblastoid cell lines when incubated
with the T lymphoblast-like cell lines (e.g., CEM and
Jurkat), myeloma cell lines (e.g., U266), and lymphocyte
cell lines (e.g., human IM9) (8-10). Additionally, when
used in combination with chemotherapeutic agents, such as
doxorubicin, atorvastatin can reduce doxorubicin-resistant
plasma cell lines (e.g., MCC-2) (9,11). Atorvastatin has also
been found to reduce cellular proliferation in colorectal
cancer cell lines (e.g., Caco-2) and inhibit the growth of
MIA, PaCa-2, and Panc-1 cells (human pancreatic cell

© Annals of Translational Medicine. All rights reserved.

Du et al. Anticancer effect of atorvastatin

lines) (8,9). Due to the antiproliferative and anticancer
effect of atorvastatin, in the current experimental study, we
used atorvastatin as a chemotherapeutic agent against lung
cancer cell lines H460 and A549 (lung cancer cell lines) and
in vivo scrutinized against the BaP induced lung cancer.

We present the following article in accordance with the
ARRIVE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-7770).

Methods
Cell lines

Human lung cancer cell lines H460 and A549 were
procured from the American Cell Culture Laboratory and
cultured in RPMI-1640 medium containing FBS (5%).
BEAS-2B (human bronchus epithelial cell lines) were
cultured in RPMI-1640 medium containing FBS (10%).

Cell count

Cell count was done using an equal amount of cell volume
with trypan blue, cell concentration 20 pL. mixed with 20
pL of trypan blue). A hemocytometer was used to count the
number of cells under alight microscope, and the number of
cells was calculated using the following equation:

Cell concentration (ﬂ)
ml

1
o 1 (4 B 1
= Dilution times x 2 x — x| —+— |x10000

2 \18 18
where A and B are the total number of cells in both
the lower and upper measurement chambers, respectively,

depending on identical measures (9 squares).

MTT assay

To evaluate cell viability, MTT assay was used. Cells
were seeded onto 96-well plates at a density of 5x10’ cells
(0.2 mL) and incubated for 24 h.

Cell cycle analysis

Cells were seeded onto a culture plate (6 cm) for the
cell cycle analysis and incubated overnight. The culture
medium was then substituted and labelled with atorvastatin
concentration, and incubated for 48 h. Cells were washed
with PBS and collected Trypsin-EDTA treatment. Cells
were centrifuged at 1,200 g rpm for 5 min, completely
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removing the supernatant and flushed with PBS twice;
1 mL ethanol was then added to stabilize the cells at 4 °C.

Experimental animal

Experiments were performed under a project license (NO.:
13791864120) granted by institutional ethics committee
of Xi’an Central Hospital, in compliance with institutional
guidelines for the care and use of animals.

Animal studies

Swiss Wistar rats were divided into 5 groups and each group
contained 12 rats.

Group I comprised normal control rats (that received the
CMC), group II comprised the BaP control rats (50 mg/kg,
body weight), and groups III-V were treated groups; the
rats in these groups received BaP (50 mg/kg, body weight)
and atorvastatin (5, 10 and 20 mg/kg, body weight),
respectively. All the rats received the above-mentioned
treatment once daily.

The food and water intake of all groups rats were
estimated at regular time interval. The body weight of
all rats was measured at regular time intervals. The rats
received the treatment for up to 16 weeks.

Lung marker enzymes

Aryl hydrocarbon hydroxylase

Previous reported protocol was used for the estimation of
aryl hydrocarbon hydroxylase with minor modification (12).
Briefly, the serum sample was mixed with the 0.43 mM
NAD, 0.37 mM NADP, 2.5 mM glucose-6-phosphate,
0.8 mg/mL bovine serum albumin, 1 IU/mL glucose-6-
phosphate dehydrogenase, 50 mM Tris buffer, 0.08 mM
BP, and 5 mM MgCl, soluble in the 20 pll of acetone and
incubated at room temperature.

5'-nucleotidase

The determination of 5'-nucleotidase was based on a
previously reported method (13). Briefly, serum 5 NT
activity was determined via subtracting non-specific
phosphatase activity with glycerophosphate using as the
substrate. The serum sample was mixed with the buffer
substrate (pH 9.3) and water (0.3 mL), before being
incubated at 37 °C for 2 h. After incubation, the test tube
was successfully removed and immediately mixed with
trichloroacetic acid (30%) and allowed for 2 min and filter.
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After developing the color for 15 min, the final absorbance
was read at 660 nm.

LDH estimation

LDH activity was based on its ability to covert lactate
to pyruvate in the presence of co-enzymes nicotinamide
adenine dinucleotide (NAD"); the level of LDH was
expressed U/L in the serum (14,15).

Adenosine deaminase (ADA)

ADA was calculated via spectrophotometry with minor
modifications (16). Briefly, the serum sample was mixed
with the phosphate buffer (pH) and incubated at 37 °C for
15 min. Absorbance was read at 265 nm to determine the
conversion of adenosine into inosine via spectrophotometry
technique.

Estimation of antioxidative parameters

Reduced glutathione (GSH)

For the determination of GSH, the serum sample was first
mixed with the distilled water (2 mL) and then mixed with
glacial metaphosphoric acid (50.1 mg), EDTA (6 mg),
and sodium chloride (0.9 mL). The reaction mixture was
incubated at room temperature for 5 min and immediately
filtered using filter paper. The filtrate (0.5 mL) was collected
and mixed with the disodium phosphate (2 mL); absorbance
was read at 412 nm using a UV spectrophotometer (17).

Superoxide dismutase (SOD)

For the estimation of SOD, the xanthine-xanthine oxidase
system was used to determine the superoxide radical reacts with
the iodonitrotetrazolium (INT) radical to generate the colored
formazan. The color intensity generated during this reaction
was estimated over a 3-min period at a wavelength 505 nm (18).

Glutathione peroxidase (GPx)

GPx suppresses the accumulation of hydrogen peroxide in
cells and is responsible for removing oxygen radicals via
glutathione and glutathione reductase. The calculation of
GPx based on the spectrophotometric demonstration of
the suppression in NADPH used. The quantity of GPx was
determined via using UV spectrophotometer at 340 nm (17).

Vitamin E
After collecting serum from blood, serum was transferred
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into the pre incubated tube for saponification and extraction
before vitamins C and E estimation or kept the sample at
-20 °C. The sample was then rewashed with isotonic buffer
(pH 7.4) containing sodium chloride (7.27 g), anhydrous
disodium phosphate (1.42 g), and disodium EDTA (0.1 g) in
1,000 mL of distilled water (15,19).

Estimation of phase I enzymes

Cytochrome P450

Briefly, the serum sample was mixed with 0.1 M Tris buffer
(pH 8.5) and incubated at 37 °C for 15-20 min at 4 °C. The
sample was then filtered and finally collected the filtrate and
added the sodium deoxycholate and centrifuged at 15,000 xg
for 1 h and finally estimated the wavelength at 450 nm (20).

NADPH cytochrome C reductase

Nucleotide-cytochrome C reductase activity was
estimated using a previously described protocol
with minor modifications (21). Briefly, the serum
sample mixed with phosphate buffer (0.33 M) and 2,6
dichlorophenolindophenol and incubated at 37 °C for
60 min; absorbance was read at 550 nm.

Cytochrome b5

Cytochrome b5 activity was estimated using a previous
described protocol with minor modifications (21). Briefly,
the serum sample mixed with sucrose (0.25 M) and
centrifuged at 6,000 xg for 10 min. Tris buffer (0.5 M) was
then added at pH 7.6; absorbance was read at 550 nm.

UDP-glucuronyltransferase

UDP-glucuronyltransferase activity was calculated with ITaC
morphine as substrate via following the previous method
with minor modifications. Briefly, the UDPGA (1.5 mM)
and morphine (15 mM) was taken and finally determined
the absorbance via the ultraviolet spectroscopy (22).

Glutathione S-transferases

The serum sample was mixed with the guanidine
hydrochloride (6Molor) containing 2-mercaptoethanol
(10 mM).Potassium phosphate (50 mM) was then added
at pH 6.7 and incubated at room temperature for 24 h;
absorbance was read at 650 Nm (23).
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Estimation of neuron specific enolase (NSE)
carcinoembryonic antigen (CEA) NSE

The level of NSE and CEA was estimated in the blood
serum by using the chemiluminescent immunoassay (fully
automated ADVIA Centaur, Bayer Chemiluminescence
System, Thermo Fisher Scientific, USA).

Estimation of pro-inflammatory cytokines

Rat pro-inflammatory cytokine kits were used to estimate
pro-inflammatory cytokines, such as interleukin (IL)-6,
IL-1B and tumor necrosis factor-a (TNF-a; Xitang
Bio-Technology, Shanghai, China) according to the

manufacturer’s instructions.

Estimation of inflammmatory and apoptosis marker

The inflammatory parameters such as COX and NF-«B were
estimated by using the standard available kits. The apoptosis
such as caspase-3 and caspase-9 were also estimated by using
the available (Xitang Bio-Technology Co., Ltd., Shanghai,

China) following the manufacture instructions.

Statistical analysis

All experiments were performed in triplicate, and the
results were expressed to analysis of variance and Duncan’s
multiple range test for mean contrast validity (P<0.05).

Results

Effect of atorvastatin on cell proliferation and GO/G1
phase

Atorvastatin decreased cell proliferation against the H460
and A549 cell lines in both a time-and concentration-
dependent manner, indicating its anti-proliferative effects
(Figure 1). The MTT assay demonstrated that atorvastatin
inhibits cell viability (almost 50%) after 24 h incubation.

Dose-dependent atorvastatin therapy induced apoptosis, as
shown by a decreased proportion of cells in the G2/M phase,
although cell aggregation was also observed after 48 h in the
sub-G1 process. As shown in Figure 2, atorvastatin caused
cell cycle arrest at the G1 phase against both cell lines.

Effect of atorvastatin on caspase-3 and caspase-7 activity

Caspase-3 and caspase-7 activity was measured in the
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H460 and A549 cell lines after treatment with atorvastatin
for 48 h. Dose-dependent treatment with atorvastatin
considerably increased caspase-3 and caspase-7 activity,
indicating the induction of apoptosis (Figure SI).
Figure S2 shows the effect of atorvastatin on cell
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Figure 1 Anti-proliferative effect of atorvastatin on H460 and

A549 lung cancer cell lines.
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Effect of atorvastatin on body weight and lung weight

The effect of atorvastatin on body and lung weight in
rats was is shown in Table S1. BaP control group rats
had decreased body weight compared to the control rats,
and a similar result was observed for lung tissue; results
were showed as relative lung tissue ratio to body weight.
The concentration-dependent treatment of atorvastatin
significantly increased body weight and lung tissue weight
compared with BaP group rats.

Effect of atorvastatin on antioxidative parameters

In BaP control rats, SOD, GPx, GST, reduced glutathione,
CAT, vitamin E, and vitamin C levels decreased, whereas
nitrate level increased compared with other treated rat
groups. The concentration-dependent treatment of
atorvastatin significantly (P<0.001) increased of SOD, GPx,
GST, reduced glutathione, CAT, vitamin E, vitamin C, and
nitrate levels (Figure 3).

100-
Wl Sub-G1

Gt
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Figure 2 Effect of atorvastatin on H460 and A549 lung cancer cell lines following treatment at different time intervals (12, 24, and 48 h).

Data are mean = standard error of mean of 3 independent experiments. Student’s 7-test was used for the statistical analysis. *P<0.05,

**P<0.01, **P<0.001.
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Figure 3 Effect of atorvastatin on antioxidant parameters against benzo(a)pyrene (BaP)-induced lung cancer. (A) Glutathione peroxidase, (B)
superoxide dismutase, (C) glutathione S-transferase, (D) reduced glutathione, (E) catalase, (F) nitrate, (G) vitamin E (Vit E), (H) vitamin C (Vit
C). Bonferroni test was used for the statistical analysis. All tested groups compared with the BaP group. *P<0.05, **P<0.01, **P<0.001. NC,

normal control.

Effect of atorvastatin on biochemical parameters and phase the BaP induced control group rats are shown in Figure 4.

I enzymes Treatment with atorvastatin significantly (P<0.001)

Increased levels of XO, LPO, LDH, ADA, AHH, and downregulated XO, LPO, LDH, ADA, AHH, and
5'-nucleotide, and reduced levels of QR and UDP-GT in 5'-nucleotide levels, and upregulated QR and UDP-GT
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Figure 4 Effect of atorvastatin on phase I and IT enzymes on benzo(a)pyrene (BaP)-induced lung cancer. (A) Xanthine oxidase, (B) lipid

peroxidation, (C) lactose dehydrogenase, (D) quinine reductase, (E) UDP-glucuronosyltransferase, (F) adenosine deaminase, (G) aryl

hydrocarbon hydroxylase, () 5'-nucleotidase. Bonferroni test was used for the statistical analysis. All tested groups compared with the BaP

group. *P<0.05, **P<0.01, ***P<0.001. NC, normal control.

levels in a dose-dependent manner compared with BaP-
induced lung cancer control group rats.

Phase I enzymes, such as cytochrome b5, cytochrome
P450, and NADPH cytochrome C reductase, showed
increased levels in BaP-induced lung cancer group rats.
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The administration of atorvastatin in the BaP control
rats significantly (P<0.001) reduced the levels of phase 1
enzymes, including cytochrome b5, cytochrome P450, and
NADPH cytochrome C reductase, in a dose-dependent
manner (Figure 5).
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Figure 5 Effect of atorvastatin on phase I enzymes against benzo(a)pyrene (BaP)-induced lung cancer. (A) Cytochrome P,5, (B) cytochrome
B;, (C) NADPH cytochrome C (cyt C) reductase. Bonferroni test was used for the statistical analysis. All tested groups compared with the

BaP group. *P<0.05, **P<0.01, ***P<0.001. NC, normal control.
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Figure 6 Showed the effect of atorvastatin on lung cancer marker on benzo(a)pyrene (BaP) induced lung cancer. (A) CEA and (B) NSE. For
the statically analysis via using the Bonferroni test. All the tested group compared with B(a)P group. **P<0.01, ***P<0.001.

Effect of atorvastatin on NSE, CEA, and polyamine

In the BaP control rats, significantly increased levels of
NSE and CEA were seen, and concentration-dependent
atorvastatin treatment significantly (P<0.001) decreased
NSE and CEA levels (Figure 6).

In the BaP control rats, increased levels of polyamine
enzymes, such as histamine, spermine, spermidine, and
putrescine, were downregulated after the concentration-
dependent treatment of atorvastatin (Figure 7).

© Annals of Translational Medicine. All rights reserved.

Effect of atorvastatin on pro-inflammatory cytokines and
apoptosis markers

The BaP control rats had an increased level of pro-
inflammatory cytokines, including IL-1p, IL-6, and
TNF-a, and the dose-dependent treatment of atorvastatin
significantly (P<0.001) reduced the level of pro-
inflammatory cytokines (Figure §).

The dose-dependent treatment of atorvastatin
significantly (P<0.001) increased the level of pro-
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Figure 7 The effect of atorvastatin on polyamine enzymes on benzo(a)pyrene (BaP)-induced lung cancer. (A) histamine, (B) spermine, (C)

spermidine, (D) putrescine. Bonferroni test was used for the statistical analysis. All tested groups compared with the BaP group. *P<0.05,

**P<0.01, **P<0.001. AS, atorvastatin; NC, normal control.

inflammatory cytokines, similar manner of normal control
group rats (Figure 9).

Effect of atorvastatin on mRNA expression

The BaP control rats showed increased expression of
Bax andcaspase-3, and reduced expression of Bel-2.
The concentration-dependent treatment of atorvastatin
significantly (P<0.001) reduced the expression of Bax and
caspase-3, and increased Bcl-2 activity (Figure 10).

Discussion

In the present study, we analyzed both synthetic and natural
products as protective cancer drugs (24). Previous research
has suggested that atorvastatin has an anticancer effect
against various cancers (25). In the present experimental
study, we investigated the cytotoxic activity of atorvastatin
against lung cancer cell lines A549 and H460. Atorvastatin
was found to have cytotoxic and antiproliferative effects
against both cell lines in a concentration-dependent
manner.

Caspase plays an important role in the implementation
of apoptosis induced via stimulations (26). Caspase-3 is an
apoptosis marker that is responsible for break the different

© Annals of Translational Medicine. All rights reserved.

substrates to form the DNA fragmentation (27). During
lung cancer, the caspase level decreases, and tested drug
increased the activation of caspase-3 (28). Apoptosis is
a controlled cell death that retains cellular homeostasis
between cell death and cell division. In the current study,
we observed enhanced cleaved caspase-3 activation,

It is well documented that tumor markers play an
imperative role in tumor growth and researcher target the
tumor markers to inhibit the tumor growth (29,30). CEA
is considered an important marker of cancer ,and its acts
as a prognostic indicator of lung cancer (31). CEA is often
prompted in the excess of outside cell to the malignant
epithelial tumor cell and it may provide the strength to the
other non-malignant cells and increases the metastasis (2,4).
Cancer markers, such as NSE, is called as the intracellular
enzymes. The level of NSE is estimated in the serum and is
also considered a marker of lung cancer (2,4).

The level of NSE boosted in the BaP and atorvastatin
significantly decreased the level of NSE and CEA and
suggesting the chemoprotective effect of atorvastatin.

Antioxidative mechanisms play an important role to
inhibit the progression of cancer (32). During cancer, free
radicals increase, and endogenous antioxidants remove
excess free radicals. The continuous generation of free
radicals increase oxidative stress. Evidence indicates that

Ann Transl Med 2021;9(4):355 | http://dx.doi.org/10.21037/atm-20-7770
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oxidative stress is responsible for various human diseases,
including cancer (32,33). Endogenous antioxidants, such
as SOD and CAT, are first-line endogenous antioxidants
that are scavenge the free radicals such as superoxide (O,),
hydroxyl radical and many more (32). The deposition of
excess H,O, in tissue has toxic effects on cells. GR (GPx
substrate) decreases the significance of singlet oxygen and
hydroxyl radicals. Due to the increase of antioxidative
enzymes in cells, it can protect cells from free radical
attack (32,34). In the present study, during BaP-induced

© Annals of Translational Medicine. All rights reserved.

lung cancer, the rats had an increased level of the above
mentioned antioxidant enzymes (SOD, CAT and GSH, and
the dose-dependent treatment of atorvastatin significantly
increased the level of endogenous antioxidants. Moreover, it
can be concluded that the atorvastatin treatment protects the
tissue and normal cells against the cytotoxic effects of BaP.
During lung cancer and other types of neoplasms, the
level of ADA increases (4). Another lung cancer marker,
AHH (a cell surface enzyme), destroys extracellular
glutathione, improving the intracellular glutathione
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synthesized components and making it an effective marker
for the early detection of lung cancer (2,4). Enhanced
activity of 5'-nucleotide phosphodiesterase has been found
to originate from proliferating tumor cells. An increased
level of 5'-nucleotide was observed in the lung tumors.
LDH activity was found to be greater in the lung cancer
cell lines compared with normal cells. This could be due to
the increase in lung LDH activity as a result of increased
glycolysis during tumor growth and may also be related to
the overgeneration of tumor cells or isoenzyme secretion
from injured tissue (2,4). We found that all markers were
significantly increased during BaP-induced lung cancer, and
the dose-dependent treatment of atorvastatin significantly
reduced, indicating chemoprotective effects.

It is well known that cytokines play an imperative role
in host defense and pathophysiology under inflammatory
conditions (9,14). During the cancer, increase the load of
oxidative stress in the tissue and increased oxidative stress
start the enhance the inflammatory reaction via increase
the pro-inflammatory cytokines (9). BaP increases the
concentration of pro-inflammatory cytokines, such as IL-
1B, IL-6, and TNF-a, and increases the inflammatory
reaction (14). Previous research suggests that cytochrome
C is secreted into the cytosol from the mitochondria
and enhances the expression of caspase-3. In the current

© Annals of Translational Medicine. All rights reserved.

experimental study, BaP increased the pro-inflammatory
cytokines caspase-3 and Bax, and reduced the expression
of Bcl-2. The dose-dependent treatment of atorvastatin
downregulated pro-inflammatory cytokines caspase-3, Bax,
and upregulated Bel-2 expression (4,14).

Conclusions

Based on the findings of the present study, atorvastatin
induces cell death related to cell cycle regulation and cell
apoptosis. Atorvastatin can decrease lung carcinogenesis
induced via BaP by reducing cytokines, free radical,
oxidative stress, and pro-apoptotic factors. Atorvastatin
considerably reduced the cytokines and oxidative stress. On
the basis of result, we can say that atorvastatin is the best
choice for the treatment of lung cancer.
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Figure S1 showed the effect of atorvastatin on caspase-3 and casepase-7 activity and DNA fragmentation on H460 and A549 lung cancer

cell lines. Data are mean =+ standard error of mean of 3 independent experiments. Student’s t-test was used for statically analysis. *P<0.05,
**P<0.01, ***P<0.001.
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Figure S2 Dose-dependent effect of atorvastatin on cell survival of lung cancer cell lines. Data are mean = standard error of mean of 3
independent experiments. Student’s t-test was used. **P<0.01, ***P<0.001. Con, control; DMSO, dimethyl sulfoxide.
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Table S1 The effect of Atorvastatin on the body weight, lung weight and relative lung to body weight in benzene induced lung cancer rats

S. No. Group Number of rats Body weight (gm) Lung weight (gm) Relative lung weight
1 NC 10 305+10.03 1.16+0.08 0.38

2 B(a)P Control 8 212.4+18.34 3.05+0.09 0.14

3 B(@)P + AS (5 mg/kg) 9 245.3+16.58* 2.76+0.06™* 0.11*

4 B(a)P + AS (10 mg/kg) 9 279.4+£15.96™* 2.12+0.04*** 0.08**

5 B(a)P + AS (20 mg/kg) 10 304.5+£14.06™* 1.34+0.03"** 0.04***

For the statically analysis via using the Bonferroni test. All the tested group compared with B(a)P group. *P<0.05, **P<0.01and ***P<0.001.
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