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Abstract—Propofol is a widely used intravenous anesthetic. The aim of this study was to investigate the
roles of nuclear factor erythroid-2-related factor 2 (Nrf2) and NADPH oxidase (NOX) in propofol
protection in inflammatory conditions induced by lipopolysaccharide (LPS). Human alveolar epithelial
cells (A549 cell line) were incubated with propofol (10, 25, and 50 μmol/L) for 1 h and then treated with
LPS (100 ng/mL) for 24 h. Results indicated that propofol not only attenuated LPS-induced expression
of iNOS, NOX, and COX2, but decreased the production of ROS, NO, and PGE2 as well. Propofol also
increased the GSH levels and the mRNA and protein levels of Nrf2. Notably, Nrf2 siRNA and the
inhibitors of COX-2 and NOX attenuated the inhibition of propofol on ROS production. In conclusion,
propofol reduced LPS-induced ROS production via inhibition of inflammatory factors and enhancement
of Nrf2-related antioxidant defense, providing its cytoprotective evidence under inflammatory
conditions.
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INTRODUCTION

Septic shock is a life-threatening illness and multiple
organ failure/dysfunction caused by infection with gram-

negative bacteria [1]. Acute respiratory distress syndrome
(ARDS), the most severe form of acute lung injury (ALI),
is a common clinical syndrome in patients with sepsis or
endotoxemia [2]. During sepsis, a heightened tissue level
of superoxide anion and reactive oxygen species (ROS)
result in oxidative stress. It mediates the reduced vasocon-
striction, impairs bronchodilation, and causes endothelial
dysfunction in endotoxemia [3]. In the cardiovascular sys-
tem, the major sources of ROS generated are the NADPH
oxidase (NOX) family of enzymes that produces ROS as
their primary function [4, 5]. Among NOX family, the
prototype NADPH oxidase is NOX2 and is also known
as gp91phox.

Propofol (2,6-diisopropylphenol) is a widely used
intravenous anesthetic agent. In addition to being the an-
esthetic drug of choice for induction and maintenance of
anesthesia, it can also be used for sedative purposes in the
intensive care unit (ICU). In high-risk patients, the oppor-
tunity for lung protection offered by the anti-oxidative
property of propofol is absent in volatile anaesthetics
[6, 7]. Propofol decreases oxidative stress-induced lipid

Meetings at which the work has been presented: 2013 Annual Scientific
Meeting of Taiwan Society of Anesthesiologists; September 28–29, 2013,
Kaohsiung, Taiwan.

1 Graduate Institute of Medicine, Kaohsiung Medical University,
Kaohsiung, 80708, Taiwan

2Graduate Institute of Natural Products, Kaohsiung Medical University,
Kaohsiung, 80708, Taiwan

3Department of Pharmacology, School of Medicine, College of Medicine,
KaohsiungMedical University, 100 Shih-Chuan 1st Road,Kaohsiung, 80708,
Taiwan

4 Department of Anesthesia, Kaohsiung Medical University Hospital,
Kaohsiung, 80708, Taiwan

5 Division of Chest Surgery, Kaohsiung Medical University Hospital,
Kaohsiung, 80708, Taiwan

6 To whom correspondence should be addressed at Department of Phar-
macology, School of Medicine, College of Medicine, KaohsiungMedical
University, 100 Shih-Chuan 1st Road, Kaohsiung, 80708, Taiwan. E-mail:
yichlo@kmu.edu.tw

0360-3997/15/0100-0415/0 # 2014 Springer Science+Business Media New York

Inflammation, Vol. 38, No. 1, February 2015 (# 2014)
DOI: 10.1007/s10753-014-0046-4

415



peroxidation by scavenging free radicals and peroxynitrite
and confers antioxidant activity [8]. In both in vivo
and in vitro, the biosynthesis of iNOS and NO can
be suppressed by propofol. It also can inhibit the
generation of inflammatory mediators and decrease
cytokine and chemokine production [9, 10]. However,
the exact molecular mechanisms of propofol’s anti-
inflammatory and anti-oxidant properties for lung protec-
tion remain unclear.

In addition to macrophages, a key defense agent,
other cells in the lungs such as alveolar epithelial cells
(AEC) have also played important roles against mycobac-
terial infection [11]. AEC, the lining cell of the pulmonary
airways and alveoli, has a very rich number. A pathogen
that encounters AEC has much greater chance than en-
countering a macrophage because of the location of these
epithelial cells during the initial steps of infection. A num-
ber of chemokines, cytokines, and antimicrobial molecules
can also be released by AEC upon infection [12]. Besides,
the injury of the pulmonary alveolar–capillary membrane
is the major pathophysiologic feature of ALI/ARDS [13].
In sepsis, the injury of pulmonary microvascular endothe-
lial cell and barrier dysfunction can lead to neutrophils
penetrating into the pulmonary interstitium and alveolar
space and protein-rich edema fluid leakage [14]. Wang
et al. have also reported that AEC attenuates PMEVC
permeability under septic conditions [15]. Thus, AEC
contributes to normal alveolar function, and its dysfunction
often leads to poor outcomes of ALI/ARDS.

Nuclear factor erythroid-2-related factor 2 (Nrf2), a
Cap‘n’collar–basic region leucine zipper (CNC–bZIP)
transcription factor, has an essential protective role in the
lungs against oxidative airway diseases due to its control of
the expression of antioxidant response element-regulated
antioxidant and cytoprotective genes [16]. Under basal
conditions, Nrf2 is bound to the actin cytoskeleton by the
Keap1 (Kelch-associated protein 1) protein and seques-
tered in the cytoplasm to facilitate its proteasomal degra-
dation. When oxidative stimuli occur, Nrf2 migrates into
the nucleus because of the dissociation of Nrf2 and Keap1,
then enhances expression of target gene, such as glutathi-
one (GSH) [17]. In the lungs, the major sources of Nrf2 are
airway epithelium, type II alveolar epithelial cells, and
resident macrophages [18]. A common methodology for
the experimental studies of endotoxemia is lipopolysaccha-
ride (LPS) administration [19]. Currently, there have been
no studies to investigate the direct pharmacologic effect of
propofol on the activation of the Nrf2-related antioxidant
pathway, and the mechanisms of cytoprotective effects of
propofol have not been clearly understood; therefore, the

objectives of the current study are to use the human lung
epithelial cell line A549 to explore the relevance between
propofol and Nrf2 activation, as well as the mechanism of
its cytoprotective effects on LPS-induced inflammation
and oxidative stress.

MATERIALS AND METHODS

Chemicals

Propofol (2,6-di-isopropylphenol), dimethyl sulfox-
ide (DMSO), 2',7'-dichlo-rodihydro-fluorescein diacetate
(H2DCF-DA), Triton X-100, NS-398, DPI, mouse anti-
inducible NO synthase (iNOS), anti-β-actin, and other
chemicals were purchased from Sigma-Aldrich (St Louis,
Mo). Lipofectamine 2000 reagent, Trizol, Dulbecco’s
modified Eagle’s medium (DMEM), and all culture medi-
um supplements were obtained from GIBCO/BRL Life
Technologies (Grand Island, NY, USA). All materials for
sodium dodecyl sulfate (SDS)-polyacrylamide gel electro-
phoresis were obtained from Bio-Rad (Hercules, CA,
USA). Nrf2 siRNA, rabbit anti-Nrf2, goat anti-Lamin B,
and all horseradish peroxidase-conjugated secondary anti-
bodies were from Santa Cruz Biotechnology (Santa Cruz,
CA, USA). Mouse anti-cyclooxygenase 2 (COX-2) was
obtained from Abcam (Cambridge Science Park,
Cambridge, UK). Commercial kit for GSH and PGE2

measurement were purchased from Enzo Life Sciences
(Farmingdale, NY, USA) and Cayman Chemical (Ann
Arbor, Mich.), respectively. Mouse anti-NOX2 was
obtained from BD Bioscience (San Jose, CA, USA).
Plasma membrane protein Extraction kit and NE-PER™
nuclear/cytoplasmic extraction kit were from BioVision
(BioVision, CA, USA).

Cell Culture and Propofol Treatment

Human type II lung epithelial cell line A549 was
purchased from American Type Culture Collection) and
maintained DMEM supplemented with 10 % fetal bovine
serum, 4 mM glutamine, 100 U/mL penicillin, 100 μg/mL
streptomycin, and 0.25 mg/mL amphotericin B. Cells were
cultured with complete medium at 37 °C in 100 % humid-
ified atmosphere of 5 % CO2 in air. Propofol was prepared
by dissolving freshly in DMSO. Cells were treated
with propofol alone for 24 h or pretreated with propofol
(10–50 μmol/L) for 1 h before LPS (100 ng/mL) was
added for 24 h.
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Nitrite Measurement

Nitric oxide (NO) release was indicated as nitrite
generation, which was measured by the Griess reagent
(1 % sulfanilamide and 0.1 % N-1-naphthylethylenedia-
mide in 5 % phosphoric acid). Fifty microliters of medium
from each group was incubated with Griess reagent at
room temperature for 10 min in the dark and the absor-
bance measured at 540 nm (OD540). The concentration
was calculated from a sodium nitrite standard reference
curve.

Measurement of Prostaglandin E2 Production

Prostaglandin E2 (PGE2) production was detected
with an enzyme-immunoassay kit from Cayman
Chemical, following the manufacturer’s instructions.
Medium from each group was collected and the absor-
bance was measured at 405 nm (OD405).

Determination of Glutathione (GSH) Level

After propofol treatment, A549 cells were collected
by centrifugation, and the pellets were suspended and
deproteinated in 5 % metaphosphoric acid by brief sonica-
tion. Then, the supernatants after centrifugation were col-
lected for total glutathione measurement. Following this,
the reaction mix and GSH reductase supplied was added.
After incubation, the absorbance was measured at 405 nm
for 20 min at 1-min intervals [20]. The total amount of
GSH was determined by means of a calibration curve and
normalized to the protein concentration. Protein concentra-
tion was quantified using a Bio-Rad protein assay kit.

Determination of Reactive Oxygen Species (ROS)
Production

The level of intracellular ROS production was deter-
mined byH2DCF-DA staining analyzed by flow cytometry
[21]. After indicated treatments, A549 cells were loaded
with 10 μM H2DCF-DA and incubated at 37 °C for
30 min. Cells were then detached and analyzed by a
Coulter CyFlow® Cytometer (Partec, Germany) at excita-
tion of 495 nm and emission of 520 nm.

Western Blot Analysis

Cells were lysed by lysis buffer and the supernatant
collected after being centrifuged at 13,000×g for 30 min at
4 °C. Cell membranes and nuclear fraction were obtained
by using a commercial kit according to the manufacturer’s
instructions. Collected protein concentrations were

determined by protein assay kit, and equal amounts of
protein were used for SDS-polyacrylamide gel electropho-
resis followed by PVDF membranes transference.
Nonspecific binding was blocked with Tris-buffered saline
and Tween 20 (50 mmol/LTris–HCl, pH 7.6; 150 mmol/L
NaCl; 0.1 % Tween 20) containing 5 % nonfat milk for 1 h
at room temperature. The membranes were then each in-
cubated with indicated primary antibodies overnight at
4 °C and then with appropriate dilutions of secondary
antibodies for 1 h.

RNA Extraction and Quantitative of Messenger RNA

After indicated treatment, total RNA was isolated
using Trizol reagent, and cDNA was synthesized using
1 μg of RNA and Reverse Transcription System kit
(Promega, Madison, WI, USA) following the manufac-
turer’s guidance. Transcript levels were determined quan-
titatively using qPCR, which was performed on the ABI
PRISM 7500 Sequence Detector System (Applied
Biosystems, Foster City, CA, USA) using Power SYBR
Green PCRMasterMix (Applied Biosystems). The respec-
tive primers used were as follows: Nrf2, 5′-GCGACGGA
AAGAGTATGAC-3′ (forward) and 5′-GTTGGCAGAT
CCACTGG TTT-3′ (reverse); β-Actin, 5'-GCCAACAC
AGTGCTGTCT-3' (forward), 5'-AGGAGCAATGATCT
TGATCTT-3' (reverse). The threshold cycle (Ct) was
recorded as the mRNA level, and the amount of Nrf2
mRNAwas normalized to the level of β-actin mRNA.

Transfection of Small Interfering RNA

The small interfering RNAs (siRNA) directed against
human Nrf2 (Nrf2-siRNA) or nontargeting negative con-
trol siRNA (NC-siRNA) were purchased from Santa Cruz
Biotechnology (Santa Cruz, CA, USA). A549 cells were
transfected with 500 nM Nrf2-siRNA or NC-siRNA with
Lipofectamine RNAi Max according to the manufacturer's
protocol. After 48 h of transfection, cells were pretreated
with propofol (50 μmol/L) for 1 h with or without LPS
(100 ng/mL) treatment for 24 h.

Statistical Analysis

Data were expressed as means±SEM. Analysis of
variance was used to assess the statistical significance of
the differences followed by Dunnett’s test for all paired
comparisons. A value of p<0.05 was considered statisti-
cally significant. Data were analyzed with the Statistical
Package for Social Sciences (SPSS, Version 14.0, Chicago,
IL, USA).
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RESULTS

Propofol Attenuates LPS-Induced Inflammatory
iNOS/NO and COX-2/PGE2 Pathways in A549 Cells

Because iNOS/NO and COX-2/PGE2 are important
markers for inflammation resulting to lung injury, the anti-
inflammatory effects of propofol were investigated in LPS-
activated A549 lung epithelial cell. A549 cells were pre-
treated with propofol (10, 25, 50 μmol/L) for 1 h and
further treated with LPS (100 ng/mL) for an additional
24 h. As shown in Fig. 1, LPS induced iNOS overexpres-
sion and markedly increased NO production in A549 cells.
Pretreatment of propofol significantly decreased LPS-
induced iNOS overexpression (Fig. 1a) and NO production
(Fig. 1b). Similarly, propofol also attenuated LPS induced

COX-2 overexpression (Fig. 1c) and PGE2 (Fig. 1d) pro-
duction in A549 cells.

Propofol Attenuates LPS-Induced ROS Production
and Increases GSH Levels in A549 Cells Treated
With or Without LPS

ROS-mediated oxidative damage is a major mecha-
nism to cause inflammation-related cellular damage.
Therefore, we examined the effects of propofol on LPS-
induced ROS production in A549 cell. As shown in
Fig. 2a, LPS significantly increased ROS production,
which was attenuated by propofol treatment. Moreover,
GSH is a cytoprotective protein that protects against oxi-
dative stress and inflammation. Results indicated that pro-
pofol significantly increased GSH level in LPS-treated

Fig. 1. Inhibition of propofol on LPS-induced iNOS expression (a), NO production (b), COX-2 expression (c), and PGE2 production (d) in A549 cells. A549
cells were pretreated with propofol (10, 25, and 50 μmol/L) for 1 h before LPS (100 ng/mL) addition for 24 h. Control: no treatment group. Vehicle: 0.1 %
DMSO-treated group. Bars represent the mean±SEM from at least three independent experiments. ###P<0.001 versus control. *P<0.05, **P<0.01,
***P<0.001 versus LPS group.
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A549 cells (Fig. 2b), and it also directly increased GSH
levels of A549 cells without treatment with LPS (Fig.2c).

Propofol Attenuates LPS-Induced NADPH Oxidase
Activation and in A549 Cells

LPS-induced NADPH oxidase (NOX) activation is a
major mechanism to cause oxidative stress- and
inflammation-related cellular damage; therefore, we exam-
ined the effects of propofol on the activation of NOX2 on the
cell membrane of A549 cell. Results indicated that LPS

upregulated NOX2 expression on the cell membrane of
A549 cell, and propofol treatment could attenuate LPS-
induced NOX2 activation (Fig. 3a). Furthermore, NOX2
activation-induced ROS overproduction has been shown to
be an important cause of oxidative stress-induced lung injury.
To investigate the role of NOX2 in the antioxidant properties
of propofol, a NOX inhibitor DPI was used. As shown in
Fig. 3b, DPI pretreatment significantly attenuated the inhib-
itory effect of propofol on LPS-induced ROS production.

Propofol Induces Nrf2 Activation

Next, we evaluated the effect of propofol on the
activation of Nrf2 in the levels of mRNA and protein.

Fig. 2. Propofol attenuates LPS-induced ROS production (a)and increases
GSH level (b) in A549 cells treated with (b) or without (c) LPS. A549 cells
were pretreated with propofol for 1 h before LPS (100 ng/mL) addition for
24 h or treatedwith propofol (10, 25, and 50μmol/L) alone for 24 h. Control:
no treatment group. Vehicle: 0.1 %DMSO-treated group. Bars represent the
mean±SEM from at least three independent experiments. ###P<0.001 versus
control. *P<0.05, **P<0.01, ***P<0.001 versus LPS group.

Fig. 3. Propofol attenuates LPS-induced NOX2 expression (a) and DPI
attenuates the inhibitory effect of propofol on LPS-induced ROS produc-
tion (b). a A549 cells were pretreated with propofol (10, 25, and
50 μmol/L) for 1 h before addition of LPS (100 ng/mL) for 24 h. b Cells
were treated with DPI (10 μmol/L, NOX inhibitor) for 1 h before propofol
(50 μmol/L) treatment. And 1 h after propofol treatment, LPS was added
for 24 h. Control: no treatment group. Bars represent the mean±SEM from
at least three independent experiments. ###P<0.001 versus control group.
*P<0.05, **P<0.01, ***P<0.001 versus LPS group. ψP<0.05 versus
LPS+propofol group.
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Results indicated that propofol (10, 25, and 50 μmol/L)
increased Nrf2 mRNA level in LPS-treated A549 cells and
directly increased the level of Nrf2 mRNA at 50 μM
(Fig. 4a). The protein expression of Nrf2 was also upregu-
lated by propofol (Fig. 4b).

Nrf2 siRNA Attenuates the Inhibitory Effect
of Propofol on LPS-Induced ROS Production

To examine the role of Nrf2 in anti-oxidative effects
of propofol, siRNA was used to inhibit Nrf2 expression.
The results indicated that Nrf2 expression was dramatically
downregulated in A549 cells by Nrf2-siRNA (Fig. 5a).
Then we added propofol into LPS-treated A549 cells with
or without Nrf2-siRNA transfection. Results indicated
Nrf2 siRNA significantly attenuated the inhibition of pro-
pofol on LPS-induced ROS production (Fig. 5b).

Role of COX-2 in the Inhibitory Effect of Propofol
on LPS-Induced ROS Production

Because propofol had both anti-inflammatory and
anti-oxidant effects, we further investigated the crosstalk
between COX-2 and ROS production in propofol protec-
tion on LPS-treated A549 cells. The COX-2 inhibitor, NS-
398, was used to block the activation of COX-2. For results
indicated in the condition of blocking COX-2 activity,
propofol showed less inhibition on LPS-induced ROS
production (Fig. 6).

DISCUSSION

ARDS, the most severe form of acute lung injury
secondary to sepsis, is one of the causes of substantial

Fig. 4. Propofol increases Nrf2 level in mRNA (a) and protein (b) level.
A549 cells were pretreated with propofol (10, 25, and 50 μmol/L) for 1 h
before addition of LPS (100 ng/mL) for 24 h or treated with propofol
(50 μmol/L) alone for 24 h. Control: no treatment group. Vehicle:
0.1 % DMSO-treated group. ###P<0.001 versus control. *P<0.05,
**P<0.01 versus LPS group.

Fig. 5. Propofol attenuates LPS-induced ROS production via Nrf2 regu-
lation. Effects of Nrf2-siRNA in Nrf2 expression on A549 cells (a), and in
ROS production on LPS-treated A549 cells with/without propofol (b).
Cultures were transfected with control or Nrf2 siRNA for 48 h and then
pretreated with propofol (50 μmol/L) for 1 h before addition of LPS
(100 ng/mL) for 24 h or treated with propofol (50 μmol/L) alone for
24 h. Control: no treatment group. ###P<0.001 versus control,
***P<0.001 versus LPS group, ψψP<0.01 versus LPS+propofol group.
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morbidity and mortality in both adults and children [22,
23]. When patients suffer from gram-negative bacteria
infection, the increasing production of NO, prostaglandins,
and ROS lead to oxidative stress-induced acute and chronic
pulmonary diseases [24]. Thus, anti-oxidative stress is one
of the therapeutic strategies for the treatment of endotoxin-
induced ALI/ARDS. Propofol has been shown to be a
strong oxygen radical scavenger and could attenuate ALI
in endotoxemia [7, 25, 26]. In this study, we examine the
roles of Nrf2 and COX-2 in propofol protection against
LPS-induced ROS production, supporting the anti-
inflammatory and antioxidant effects of propofol using
alveolar epithelial cells, which have been found to play
important roles in the defense and pathogenesis of infection
[11].

In the present study, propofol was shown to circum-
vent LPS-induced oxidative stress by inducing the cyto-
protective gene, Nrf2, which increased the total GSH level
and reduced cellular ROS levels in A549 cells. Results also
indicated that propofol directly activated Nrf2 and in-
creased GSH levels in A549 cells. The synthesis of GSH
is considered to prevent oxidative stress-induced apoptosis
[27]. In addition, based on our data, propofol itself could
increase the level of Nrf2 expression directly. Besides,
we found that Nrf2 knockdown by Nrf2-siRNA in-
creased intracellular ROS production and attenuated
anti-oxidative effect of propofol. Thus, we postulate that
the mechanism whereby propofol protects LPS-treated

A549 cells against oxidative stress, at least in part, is via
upregulation of Nrf2 expression.

The pathophysiology of ARDS is complex. Lung
tissue cells, cells of inflammation, as well as apoptosis
inhibitors and activators are involved in the mechanisms
[28]. We were also interested in the crosstalk between the
anti-oxidative and anti-inflammatory properties of propo-
fol. In LPS/TLR4 signaling, ROS plays a key role for the
activation of NF–κB and Akt [29]. Hsing et al. had dem-
onstrated that propofol reduced endotoxic inflammation by
inhibiting ROS-regulated Akt/IKKβ/NF–κB signaling in
RAW 264.7 macrophages [30]. In this study, our results
also showed that propofol attenuated LPS-induced inflam-
mation by decreasing iNOS/NO and COX-2/PGE2 in
A549 cells. Since the NADPH oxidase (NOX) was the
major enzyme to produce ROS, we also measured the
effect of propofol on NOX activation. Our data showed
the propofol attenuated NOX2, the prototype NOX activa-
tion, and this result was consistent with the reduction of
ROS. According to our results, propofol decreased
LPS-induced ROS generation not only by inhibiting
NOX-regulated ROS production, but also by inhibit-
ing COX-regulated ROS production in A549 cells.
Notably, the controversial effects of propofol on inflam-
matory responses have been demonstrated byKo et al. who
showed that propofol synergistically activates LPS-
induced inflammatory responses in rat primary astrocytes
and BV2 microglial cell lines [31]. Therefore, further stud-
ies to investigate these interesting and conflicting results of
propofol on different cell types or organ system should be
carried out.

In many human pathological conditions, the critical
factor regulating cellular defense response is Nrf2. When
cells are exposed to chemopreventive compounds or oxi-
dative stress, Nrf2 migrates into the nucleus and several
different types of genes, including those encoding endog-
enous antioxidants, phase II detoxifying enzymes, and
transporters, are activated [16]. However, the other side
of Nrf2 has been revealed in recent data. In many types of
human cancer, Nrf2 over-expression offers cancer cells an
advantage in survival and growth [32]. Garib et al. found
that the migration of breast cancer cells was increased by
propofol [33]. Another article reported that invasion and
proliferation of gallbladder cancer cells induced by propo-
fol were through the activation of Nrf2 [34]. However, the
safety of using propofol in cancer patients is a contentious
issue. Mammoto et al. demonstrated that propofol de-
creased the invasive ability of human cancer cells in clin-
ically relevant concentrations [35]. A recent study [36] also
reported that propofol suppressed invasion and migration

Fig. 6. Propofol attenuates LPS-induced ROS production via COX-2
regulation. NS-398 (1 μmol/L, COX-2 inhibitor) attenuates the inhibitory
effect of propofol on LPS-induced ROS production in A549 cells. Cells
were treated with NS-398 for 1 h before propofol (50 μmol/L) treatment.
And 1 h after propofol treatment, LPS was added for 24 h. Control: no
treatment group. Bars represent the mean±SEM from at least three inde-
pendent experiments. ###P<0.001 versus control group. ***P<0.001
versus LPS group. ψψψP<0.001 versus LPS+propofol group.
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of A549 cells by downregulating matrix metalopreteinase-
2 and the p38 MAPK signaling pathway. Despite
activation of Nrf2 increasing cancer activity, the net
effect of propofol in cancer cells was interesting and
still needs further investigation. So far, propofol is a
widely used anesthetic for operations and ICU seda-
tion, and is also a potential candidate for the treat-
ment of sepsis-induced ALI/ARDS. However, using
propofol in cancer patients should be cautioned, especially
for long-term use in ICU sedation. Besides, due to the
direct myocardial suppression effect, the cardiopulmonary
interaction of propofol in septic patients should be more
emphasized.

In conclusion, the present study demonstrated that
propofol protects alveolar A549 cells against LPS through
decreasing inflammatory factors and enhancing antioxi-
dant defense. The multi-target mechanism of propofol on
ROS production is by activation of Nrf2 and inhibition of
NOX or COX2, suggesting that propofol might be a good
intravenous anesthetic of choice when patients with
ALI/ARDS require sedation and/or general anesthesia.
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