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Dexmedetomidine attenuates ventilator-induced lung injury in rats
by up-regulating NLRC3
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Background: Mechanical ventilation is a dispensable work in clinical treatment and rescue, and always
caused of ventilator-induced lung injury (VILI). Dexmedetomidine is a clinical drug to prevent lung injury,
but its mechanism still unclear.

Methods: Thirty-six SD rats were randomly divided into three groups: self-breathing control group (Group
C), high tidal volume (V; 20 mL/kg) group (Group H) and high V; + dexmedetomidine group (Group
DEX). Serum, lung tissue, bronchoalveolar lavage fluid (BALF) were collected after rats were sacrificed
by anesthetic drug of pentobarbital sodium. The pathological changes of lung tissue were observed by
hematoxylin and eosin stain (HE staining), and the lung injury score and wet/dry (W/D) ratio were tested
to assess lung injury. The total protein level in BALF and contents of the interleukin-1p (IL-1p), IL-18 in
serum and BALF were detected by enzyme-linked immunosorbent assay (ELISA), the mRNA and protein
expression level of NLR Family CARD Domain Containing 3 (NLRC3), NLR Family Pyrin Domain
Containing 3 (NLRP3), Apoptosis associated speck-like protein containing a CARD domain (ASC) and
caspase-1 were measured by qRT-PCR and Western Blotting respectively.

Results: Compared with Group C, VILI mode of Group H were success established because of lung injury
score and W/D value increased. when compared with Group H, which were decreased significantly in Group
DEX (P<0.05), and the total protein level in BALF and the contents of IL-1p, IL-18 in serum and BALF
of Group DEX were reduced markedly (P<0.05), Besides the mRINA and protein expression of NLRP3,
ASC and caspase-1 in lung tissue of Group DEX were lowered dramatically (P<0.05). However, mnRNA and
protein expression of NLRC3 in lung tissue of Group DEX were up-regulated observably (P<0.05).
Conclusions: This study demonstrates that NLRC3 is involved in the VILI of rats, and dexmedetomidine
can attenuate the VILI in rats by up-regulating the expression level of NLRC3.
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Introduction anti-physiological ventilation was used in the application

of mechanical ventilation, which may induce or aggravate
As an important means of treatment and rescue, mechanical lung injury, named ventilator-induced lung injury (VILI) (3).
ventilation plays an indispensable role in clinical work and VILI includes of direct mechanical damage and indirect

was used widely (1,2), while positive pressure ventilation or biological damage, and current researches divide mechanical

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2020;9(5):2474-2484 | http://dx.doi.org/10.21037/apm-19-375


https://crossmark.crossref.org/dialog/?doi=10.21037/apm-19-375

Annals of Palliative Medicine, Vol 9, No 5 September 2020

damage into three parts: barotrauma, volutrauma and
atelectrauma. Mechanical damage can mediate biotrauma
through many pathways (4,5), during which the lung cell wall
was damaged directly by external mechanical force, which
results in a large release of cytokines in the alveolars and
circulatory system to lead local or systemic inflammatory
reactions subsequently (6). The mainly pathophysiological
changes of VILI include the alveolar structural destruction,
the increased pulmonary vascular permeability, the
activation of inflammatory cells and inflammatory factors
and the imbalance of oxidation and antioxidation, etc. (7).
VILI has become one of the most serious complications of
mechanical ventilation (8). Therefore, the prevention and
treatment of VILI have become importantly and necessarily.
During mechanical ventilation, the external mechanical
force will activate NLRP3 inflammasome, which is a member
of the nucleotide oligomerization domain-like receptor (NLR)
family. NLR family composed of NLRP3, an apoptosis-
associated speck-like protein containing a CARD domain
(ASC), and pro-caspase-1 (9). The activation of NLRP3
inflammasome releases the proinflammatory cytokines of
interleukin (IL)-1p, IL-18 and finally induces lung and body
inflammatory response (10). NLRC3, like NLRP3, also
belongs to the NLR family. Its main structures include a
nucleotide-binding oligomerization domain (NACHT) in the
middle, a C-terminal leucine-rich repeat domain (LRR) on one
side and an N-terminal cysteine aspartase recruitment domain
(CARD) on the other side (11). Unlike NLRP3, NLRC3
does not participate in the composition of the inflammasome
and, contrary to NLRP3, plays a negative regulatory role in
inflammatory responses (12,13). However, the relationship
between NLRC3 and VILI in rats still not clarified.
Dexmedetomidine, a fat-soluble alpha2 adrenergic
receptor agonist, was first used in clinical work as a sedative
and analgesic drug in 1999 (14). Because dexmedetomidine
has a weak inhibitory effect on the respiratory system
and circulatory system, it is mainly used for sedation and
analgesia in the intensive care unit, and as an anesthesia
adjuvant for a perioperative period (15). The study found
that dexmedetomidine has protective effects on a variety
of organs, including lung. Dexmedetomidine can down-
regulate high mobility protein 1 (HMGB1), reduce
the expression of TNF-a, IL-1 and IL-6 to attenuate
inflammatory response. Kim ez #/. (16) found that
dexmedetomidine can inhibit the inflammatory response
by blocking the TLR-4/NF-kB pathway. The research by
Meng et al. (17) showed that infusion of dexmedetomidine
can improve lung oxygenation in patients with restrictive
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lung disease and morbid obesity. At the same time, some
studies have pointed out that dexmedetomidine can alleviate
lipopolysaccharide-induced acute lung injury by inhibiting
the activation of NLRP3 inflammasome (18).

Although previous studies have shown that
dexmedetomidine can alleviate lung injury, its specific
mechanism for lung protection is not yet perfect clarified.
The purpose of this study is to discuss whether NLRC3
is involved in the process of VILI, and whether the lung
protection mechanism of dexmedetomidine is related with
NLRC3. We present the following article in accordance
with the ARRIVE reporting checklist (available at http://
dx.doi.org/10.21037/apm-19-375).

Methods

This study was approved by The Ethics Committee
of Qingdao Municipal Hospital affiliated to Qingdao
University in compliance with guidelines for the care and
use of animals. Animals were treated in accordance with
Guide for the Care and Use of Laboratory Animals (8th
edition, National Academies Press). Experiments were
performed under a project license (NO. 2018033).

Experimental animal and grouping

Thirty-six clean male SD rats, 240-260 g, 8 weeks old, were
provided by Pengyue Experimental Unit (Jinan, China),
with the animal certificate number SCXK (Shandong)
20140007. At temperature of 23-26 °C, all rats were free to
diet for one week in SPF environment, and divided which
into 3 groups by random number labeling method: self-
breathing control group (Group C), high tidal volume
(V) group (Group H), high V. + dexmedetomidine group
(Group DEX), 12 rats per group.

Instruments and reagents

Small animal ventilator (R415, Ruiwode Life Technology
Co., Ltd, China), BCA protein concentration kit ( P0010,
Biyuntian Biotechnology Co., Ltd., China), IL-1f and
IL-18 ELISA kit JW-E14034, Jiwei Biological Technology
Co., Ltd., China), PCR instrument (A600, Mio Instrument
Co., Ltd., China), NanoDrop spectrophotometer
(Nanodrop one, Thermo fisher, USA), Ultraviolet analyzer
(JYO0S-3D, Junyi Oriental Electrophoresis Equipment
Co., Ltd., China), Real-time PCR instrument (Applied
Biosystems, USA), Trizol RNA Extraction Reagent
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(B511311, Sangon Biochemical Technology Co., Ltd,
China), PrimeScriptTM RT reagent Kit with gDNA
Eraserc (RR047, TaKaRa, Japan), SYBR® Premix Ex
TaqTM II ( RR820A, TaKaRa, Japan), the primer of
NLRC3, NLRP3, ASC, caspase-1 and internal reference
B-actin (GENEWIZ, USA), NLRC3, NLRP3, ASC,
caspase-1 and internal reference B-actin Primary antibody
(ARG65683, Arigo Biotechnology Co., Ltd, China),
goat anti-rabbit secondary antibody ( ab182016, Abcam
company., Ltd, USA).

Animal models

All rats were fasted for 8 hours before the experiment, and
then were intraperitoneally injected with 3% pentobarbital
sodium (50 mg/kg). The rats were fixed on the test bench
in a supine position after anesthesia, and tracheotomy
intubation was performed after neck skin preparation and
disinfection. Arterial blood pressure was monitored by
a right carotid artery, and venous access was established
by a right jugular vein. The anal temperature of rats was
maintained at 37-38 °C by an animal insulation blanket.
The method of reference (19) was used to establish the
VILI model of rats. After successful tracheotomy and
intubation, the rats in the Group C maintained spontaneous
respiration; rats in the Group H and Group DEX were
injected with rocuronium 0.1 mg/kg via the right jugular
vein, and then connected to the small animal ventilator for
mechanical ventilation for 4 hours after the spontaneous
respiration disappeared. Rats in the Group DEX were
intraperitoneally injected with dexmedetomidine 50 pg/kg
30 minutes before mechanical ventilation, and rats in the
Group C and Group H were intraperitoneally injected
with the same amount of normal saline 30 minutes before
mechanical ventilation. Mechanical ventilation parameters
were set as follows: V1 was set to 20 mL/kg, the suction and
respiration ratio (I:E) was 1:1, the respiratory rate (f) was
80 times/min, the oxygen concentration (FiO,) was 21%.

Specimen collection

After 4 hours of mechanical ventilation, 5 mL blood was
extracted from the right carotid artery, centrifuged at 4 °C
and 3,000 r/min for 10 minutes, and then the supernatant
was collected and stored at -80 °C. After that, the rats were
sacrificed by intraperitoneal injection of pentobarbital
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sodium 80 mg/kg. The lung tissue of rats was quickly
removed, the right lung was ligated. The upper lobe of
the right lung was placed in a 5 mL centrifuge tube for
examination, the middle lobe of the right lung was placed
in 4% paraformaldehyde for examination, and the he lower
lobe of the right lung was preserved in liquid nitrogen for
examination. The left lung of rats was lavage with 5 mL
precooled phosphate buffer (PBS) through endotracheal
tube for 3 times, 5 mL bronchoalveolar lavage fluid
(BALF) was collected, then, centrifuged at 3,000 r/min and
4 °C for 15 min, supernatant was collected and stored at
-80 °C for experiments.

Pathological evaluation of lung tissue and lung injury
score

The middle lobe of the right lung was taken, fixed with
4% paraformaldehyde for 24 hours, embedded in paraffin,
sectioned, stained with hematoxylin and eosin (HE), and
observed under a light microscope. Lung injury score was
performed by the method of reference (20). The scoring
criteria included pulmonary edema, bleeding, neutrophil
infiltration and small airway injury, each of which was rated
as 0—4 points according to the severity of the lesion (0:
no lesion or very mild disease; 1: mild lesion; 2: moderate
lesions; 3: severe lesions; 4: extremely severe lesions). The
total score of 4 items is the lung injury score.

Determination of wet/dry (W/D) ratio of lung tissue

The upper lobe of the right lung was taken and the surface
moisture was absorbed by filter paper to weigh wet mass.
Then it was dried in an electric drying box at 80 °C to a
constant weight. The dry weight was weighed and the W/D

of lung tissue was calculated.

Determination of total protein in BALF

The total protein content in BALF of rats was determined
by BCA method according to the procedure described in
the instructions of BCA Protein Concentration Kit.

Determination of cytokines in serum and BALF

The IL-1p and IL-18 levels in serum and BALF of rats were
determined by ELISA according to the procedure described
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Table 1 The primer sequence of NLRC3, NLRP3, ASC, caspase-1 and internal reference B-actin

Gene name Forward primer (5'-3') Reverse primer (5'-3")

NLRC3 CAGATTGGTAACAAAGGAGCCA CGTTCGGTTTATCTTCAGAGCA
NLRP3 CAGGCGATCAACAGGCGAGAC AGAGATATCCCAGCAAACCTATCCA
ASC TGTGCTTAGAGACATGGGCATACAG GCCATACAGAGCATCCAGCAA
Caspase-1 ACTCGTACACGTCTTGCCCTCA CTGGGCAGGCAGCAAATTC
p-actin TCCTGTGGCATCCATGAAACT GAAGCATTTGCGGTGCACGAT

in the instructions of ELISA Kit.

gRT-PCR

Partial tissues of the lower lobe of the right lung were
taken, and the total RNA of lung tissues was extracted
by Trizol one-step method after liquid nitrogen grinding
according to the procedure described in the instructions.
The concentration and purity of RNA were determined
by ultraviolet absorption assay. The mRINA expressions of
NLRC3, NLRP3, ASC and caspase-1 were determined by
gRT-PCR, ¢cDNA was synthesized by cDNA synthesis kit,
and the mRNA of NLRC3, NLRP3, ASC and caspase-1
were amplified by ABI 7500 fluorescence quantitative PCR
instrument. The primer sequences of NLRC3, NLRP3,
ASC, caspase-1 and internal reference B-actin (7able 1).
The reaction system of qRT-PCR was as follows: pre-
denaturation at 95 °C, 30 seconds, denaturation at 95 °C,
5 seconds, annealing at 60 °C, 34 seconds, a total of 40 cycles.
The differences between groups were compared by 2°“(ACt
= target gene Ct value - internal reference Ct value), using
the instrument’s own software to do data analysis.

Western blotting

Partial tissue of the lower lobe of the right lung was cut into
the size of rice grains and ground in a pre-cooled mortar.
Tissue cell lysate was added. After 30 minutes on ice, the
supernatant was centrifuged at 4 °C and 12,000 r/min
for 15 minutes and the protein concentration was
determined by BCA method. The total protein samples
were taken out from the refrigerator at -80 °C. After
dissolution, 5x loading buffer was added and reacted at
95 °C for 10 minutes. The membrane was transferred by
SDS-PAGE and PVDF membrane wet transfer method
under the conditions of 130 mA current, 60 V voltage and
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60 minutes membrane transfer time. After sealing in the
sealant for 1 hour, NLRC3 primary antibody (1:1,000),
NLRP3 primary antibody (1:1,000), ASC primary antibody
(1:1,000), caspase-1 primary antibody (1:1,000) and internal
reference P-actin primary antibody (1:5,000) were added
and incubated overnight at 4 °C. Then the solution was
washed 3 times with 1x TBST, 10 minutes each time. The
primary antibody membrane was placed into goat anti-
rabbit secondary antibody (1:5,000) and incubated at room
temperature for 1 hour. Then the solution was washed 3
times with 1x TBST, 10 minutes each time. Using IMAGE
J software (NIH, USA) to scan the gray value of protein
bands, the content of target protein was expressed by the
ratio of the gray value of protein bands to the gray value of
internal reference B-actin bands.

Statistical analysis

SPSS19.0 was used for statistical analysis. The measurement
data of normal distribution were expressed as mean =
standard deviation (X .S ), and one-way ANOVA analysis
was conducted for comparison between groups. P<0.05 was
considered statistically significant.

Results
Dexmedetomidine alleviates VILI

Firstly, under light microscope, we observed that the
alveolar structure of rats in Group C was normal, the
alveolar wall was continuous, and the boundary was clear.
In Group H, alveolar cavity fusion, alveolar wall thickening
and rupture, pulmonary interstitial edema and a large
number of inflammatory cell infiltration were observed.
In Group DEX, alveolar injury was milder than that in
Group H, slight edema was observed in the pulmonary
interstitium, and a small amount of inflammatory cells
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Group H
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Group DEX

Figure 1 Pathological changes of lung tissue in rats of different groups. Group C: self-breathing control group, Group H: high tidal volume
(VT) group (Vi is 20 mL/kg), Group DEX: high V; + dexmedetomidine group (V. is 20 mL/kg). Rats in Group DEX received 50 pg/kg

dexmedetomidine by intraperitoneal injection 30 minutes before mechanical ventilation, and rats in Group C and Group H received equal

amount of normal saline by intraperitoneal injection 30 minutes before mechanical ventilation. Alveolar structure of different group were

observed under light microscope with 400x after HE stain. DEX, Dexmedetomidine,
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Figure 2 Lung injury scores in rats of different groups.
Group C: self-breathing control group, Group H: high tidal
volume (V1) group (Vy is 20 mL/kg), Group DEX: high Vi +
dexmedetomidine group (V- is 20 mL/kg). *, P<0.01 vs. Group C;
* P<0.05 vs. Group H.

exuded from alveolar cavity (Figure I).

Dexmedetomidine decreases lung injury scorve to prevent
VILI

Next, lung injury score was measured in different groups.
We discovered that compared with Group C, the lung
injury scores of Group H and Group DEX were increased
nearly 6 folds (P<0.01), and compared with Group H,
the lung injury score of Group DEX was largely reduced
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(P<0.05, Figure 2).

Dexmedetomidine reduces W/D of lung tissue to alleviate
VILI

Latterly, the effect of dexmedetomidine on W/D of lung
tissue was checked. Compared with Group C, the W/D
of Group H and Group DEX were significantly increased
(P<0.05). Compared with Group H, the W/D of Group
DEX was decreased 1.4 folds obviously (P<0.05, Figure 3).

Dexmedetomidine down-regulates the content of total
protein in BALF to prevent VILI

And compared with Group C, the total protein content
in BALF of Group H and Group DEX were increased
(P<0.05). Compared with Group H, the total protein
content in BALF of Group DEX was also significantly
reduced (P<0.05, Figure 4).

Dexmedetomidine decreases cytokines in serum and BALF
to inbibit VILI

Besides, total protein in BALF were measured by ELISA
kits, we found that compared with Group C, the levels
of IL-1B and IL-18 in serum and BALF of Group H and
Group DEX were obviously increased (P<0.05). Compared
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The W/D of lung tissue

Group C Group H Group DEX

Figure 3 W/D of lung tissue in rats of different groups. Group
C: self-breathing control group, Group H: high tidal volume (V1)
group (Vris 20 mL/kg), Group DEX: high V. + dexmedetomidine
group (Vi is 20 mL/kg). *, P<0.05 vs. Group C; *, P<0.05 vs. Group
H. W/D, Wet/dry ratio.

The content of total protein in
BALF (g/L)
N

Group C Group H Group DEX

Figure 4 The content of total protein in BALF in rats of different
groups. Group C: self-breathing control group, Group H: high
tidal volume (V) group (V- is 20 mL/kg), Group DEX: high V. +
dexmedetomidine group (V. is 20 mL/kg). ¥, P<0.05 vs. Group C; *,
P<0.05 vs. Group H. BALF, bronchoalveolar lavage fluid.

with Group H, the levels of IL-1p and IL-18 in serum and
BALF of Group DEX were significantly decreased (P<0.05,
Figure 5).

Dexmedetomidine reduces NLRP3, ASC, caspase-1 mRNA
level, and increases NLRC3 to prevent VILI

Moreover, qRT-PCR results showed that Compared with
Group C, the mRNA expression of NLRC3 in lung tissues
of Group H was decreased (P<0.01), while the mRNA
expression of NLRC3 in lung tissues of Group DEX was
increased (P<0.01), and the mRNA expression of NLRP3,
ASC and caspase-1 in lung tissue of Group H and Group
DEX were significantly increased (P<0.05). Compared with
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Group H, the mRNA expression of NLRC3 in lung tissues
of Group DEX was increased, the mRNA expression of
NLRP3, ASC and caspase-1 in lung tissue of Group DEX
were decreased (P<0.05, Figure 6).

Dexmedetomidine reduces NLRP3, ASC, caspase-1 mRNA
protein level, and increases NLRC3 to alleviate VILI

At last, Western blotting results in consistence results
with qRT-PCR. Compared with Group C, the protein
expression of NLRC3 in lung tissues of Group H was
decreased (P<0.01), while the protein expression of NLRC3
in lung tissues of Group DEX was increased (P<0.01), and
the protein expression of NLRP3, ASC and caspase-1 in
lung tissue of Group H and Group DEX were increased
(P<0.05). Compared with Group H, the protein expression
of NLRC3 in lung tissues of Group DEX was increased, the
protein expression of NLRP3, ASC and caspase-1 in lung
tissue of Group DEX were decreased (P<0.05, Figure 7).

Discussion

Mechanical ventilation plays an irreplaceable role in clinical
work and functions as an effective means for life support and
treatment, but its application in VILI will cause pulmonary
complications. VILI is wildly used in people with lung
disease. VILI deteriorates into acute respiratory distress
syndrome (ARDS) or even result in death of patients was
due to alveolar collapse or gas exchange disorder (21). In
addition, with the aggravation of pulmonary inflammation,
some inflammatory cytokines can spread to other organs
of the body through the circulatory system, which leading
to the outbreak of whole-body cascades of inflammation
to endanger the health and safety of patients. Therefore,
it has great clinical significance to explore the mechanism
and preventive measures of VILL. VILI model of rats were
established by referring to Wu reported methods (19). After
mechanical ventilation with VT of 20 mL/kg for 4 hours
in Group H, the phenomenon of alveolar cavity fused,
alveolar wall thickened and fractured, pulmonary interstitial
edema, and a large number of inflammatory cells infiltrated
in the alveolar cavity were observed. Lung injury score, W/
D of lung tissue and total protein content of BALF were
significantly higher than those in Group C, indicating that
VILI model of rats has been success established.

NLRP3 inflammasome belongs to NLR family,
which is a type of pattern recognition receptor (PRR) in
cytoplasm (22). Studies have shown that NLR, includes
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Figure 5 Levels of cytokines in serum and BALF in rats of different groups. (A) IL-1p level in serum in three groups of rats; (B) IL-1p level
in BALF; (C) IL-18 level in serum; (D) IL-18 level in BALF in three groups of rats. Group C: self-breathing control group, Group H: high
tidal volume (V) group (Vy is 20 mL/kg), Group DEX: high V. + dexmedetomidine group (Vi is 20 mL/kg). *, P<0.05 vs. Group C; *,
P<0.05 vs. Group H. BALF, bronchoalveolar lavage fluid; IL-1p, interleukin-1p; IL-18, interleukin-18.

NLRP3, apoptosis-associated speck-like protein containing
a CARD domain (ASC) and pro-caspase-1, is mainly
expressed in macrophages, lymphocytes (23). During
mechanical ventilation treatment, mechanical force acts
on the lungs, causing direct mechanical damage to alveolar
cells due to the accumulation of reactive oxygen species
(ROS) in the mitochondria of alveolar macrophages (24).
NLRP3 exposes its effect domain through oligomerization
of NOD domain to collect ASC after sensing ROS and
other stimulation. ASC is a kind of adaptor protein
containing CARD and pyrin domain (PYD). When ASC is
recruited, its PYD combines to the N-terminus of NLRP3
and its CARD binds pro-caspase-1 to form the NLRP3
inflammasome (25-27). After the activation of NLRP3
inflammasome, pro-caspase-1 cleaved itself into caspase-1
initiates a cascade inflammatory response mediated by
the maturation and release of IL-1B8 and IL-18 protein
expressions of NLRP3. ASC and casepase-1 in the lung
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tissues of rats in Group H were significantly increased
compared with those in Group C, and the contents of IL-1p
and IL-18 in serum and BALF of rats in Group H had the
similar trend with above. These results suggest that NLRP3
inflammasome is involved in the process of VILI activated
by it and the downstream pro-inflammatory cytokines of
IL-1B and IL-18 are matured and released to induce the
pulmonary inflammatory response eventually. NLRC3 also
belongs to the NLR family, which exists in the cytoplasm
and wildly discovered in macrophages, lymphocytes,
epithelial cells and other immune cell (3,28-30). Unlike
NLRP3, NLRC3 plays a negative regulatory role in
inflammatory response. Previous studies (31) have shown
that NLRC3 can monitor the production of inflammatory
cytokines in macrophages. NLRC3 inhibits TLR4/NF-
kB pathway activation, by reducing the level of TRAFG,
and affects the transmission of inflammatory signals in the
downstream of TLR4/NF-«B pathway by inhibited the
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Figure 6 The mRNA expression of NLRC3, NLRP3, ASC and caspase-1 in lung tissue in rats of different groups. (A) The mRNA
expression level of NLRC3 in three groups of rats; (B) the mRNA expression level of NLRP3; (C) the mRNA expression level of ASC; (D)
the mRINA expression level of caspase-1. Group C: self-breathing control group, Group H: high tidal volume (V) group (Vy is 20 mL/kg),
Group DEX: high V. + dexmedetomidine group (Vi is 20 mL/kg). *, P<0.05 vs. Group C; ¥, P<0.05 vs. Group H. NLRC3, NLR Family
CARD Domain Containing 3; NLRP3, NLR Family Pyrin Domain Containing 3; ASC, apoptosis associated speck-like protein containing a

CARD domain.

phosphorylation of NF-«B. Besides, further studies (32,33)
showed that NLRC3 binds to Stimulator of Interferon
Inducible Genes (STING) to affect the interaction between
STING and TANK-binding kinase 1 (TBK1) and the
production of downstream type I interferon (IFN), and then
inhibits the innate immune response of STING to viral
DNA, cytosolic DNA or c-di-GMP. In addition, NLRC3
can bind to pro-caspase-1 in NLRP3 inflammasome, which
affects the interaction between ASC and pro-caspase-1 and
then inhibits the activation of NLRP3 inflammasome (34).
There is still no relevant study on whether NLRC3 is
involved in the process of VILI in rats. Our results showed
that the mRNA and protein expressions of NLRC3 in the
lung tissues in rats of Group H were significantly down-
regulated compared with Group C. These results suggest
that NLRC3 is involved in the process of VILI and the
down-regulated expression of NLRC3 can induce or
aggravate VILI occurrence in rats.
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Dexmedetomidine, a safe alpha-2 adrenergic receptor
agonist, is widely used as a sedative in clinical practice. In
recent years, studies have found that dexmedetomidine
plays a certain protective effect on the lungs and it
can reduce acute lung injury caused by sepsis in rats
by down-regulating the RAGE pathway signal (35);
Dexmedetomidine inhibits the expression of IL-17, and
decreases its effect on NF-kB signaling pathway activation,
to inhibit inflammatory response (36). Moreover, studies
showed that it can negatively regulate the inflammatory
response through the TLR4/NF-«B signaling pathway
mediated by HMGB1 and PI3K/Akt/mTOR signaling
pathway (37,38). Besides, Dexmedetomidine may also
reduce LPS-induced acute lung injury by inhibiting the
activation of NLRP3 inflammasome (18), However, it
inhibits the activation of NLRP3 inflammasome through
which pathway remains unclear. Our results showed that
the pathological injury of lung tissue and the W/D of lung
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Figure 7 The protein expression of NLRC3, NLRP3, ASC and caspase-1 in lung tissue in rats of different groups. (A) The protein
expression level of NLRC3 in three groups of rats; (B) the protein expression level of NLRP3; (C) the protein expression level of ASC; (D)
the protein expression level of caspase-1. Group C: self-breathing control group, Group H: high tidal volume (V1) group (V is 20 mL/kg),
Group DEX: high V. + dexmedetomidine group (Vi is 20 mL/kg). *, P<0.05 vs. Group C; ¥, P<0.05 vs. Group H. NLRC3, NLR Family
CARD Domain Containing 3; NLRP3, NLR Family Pyrin Domain Containing 3; ASC, apoptosis associated speck-like protein containing a

CARD domain.

tissue or total protein content in BALF in Group DEX
were obviously reduced in contrast with Group H, these
results demonstrate that dexmedetomidine can reduce VILI
in rats. Meanwhile, the mRNA and protein expressions of
NLRC3 in Group DEX was up-regulated compared with
that in Group H. compared with Group H, the mRNA
and protein expressions of NLRP3, ASC and caspase-1 in
Group DEX were down-regulated, and the level of pro-
inflammatory cytokines such as IL-1B and IL-18 in serum
and BALF were largely reduced also. these results suggest
that dexmedetomidine can reduce inflammation and inhibit
VILI in rats by up-regulating the expression of NLRC3,
and the mechanism may be related to NLRC3 inhibiting
the activation of NLRP3 inflammasome to block the
maturation and release of pro-inflammatory cytokines such

© Annals of Palliative Medicine. All rights reserved.

as IL-1p and IL-18. However, the study still not clarified
the specific mechanism that dexmedetomidine regulates
NLRCS3, nor the necessary association between NLRC3
and NLRP3 inflammasome, which present the limitations
of the study. Therefore, in future studies, we hope that we
can in-depth study of the role of NLRC3 in VILI with
cell experiments, and explore the specific mechanism of
dexmedetomidine on NLRC3.

Conclusions

The study demonstrates that NLRC3 is involved in the
process of VILI in rats. Dexmedetomidine can alleviate
VILI occurrence by up-regulating the expression of
NLRC3, and its mechanism may be result of NLRC3

Ann Palliat Med 2020;9(5):2474-2484 | http://dx.doi.org/10.21037/apm-19-375
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inhibits the activation of NLRP3 inflammasome and blocks
the maturation and release of pro-inflammatory cytokines
of IL-1pB and IL-18.
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