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Abstract
Background: Sepsis-induced acute lung injury (ALI) is a syndrome associated with inflamma-
tion. Cornus iridoid glycoside (CIG), a bioactive component isolated from Corni Fructus, exhibits 
anti-inflammatory activities. However, the function and underlying mechanisms of CIG in mice 
with sepsis-induced ALI remain elusive.
Methods: The sepsis-elicited ALI model of mice was established by the induction of cecal 
ligation and puncture (CLP). The wet/dry (W/D) ratio of lung tissues was examined, and the 
pathological alterations were determined by hematoxylin and eosin staining. The messenger  
RNA (mRNA) expressions and serum levels of Interleukin (IL)-1β, IL-6, and tumor necrosis factor-α  
(TNF-α) were measured by reverse transcription-quantitative polymerase chain reaction and 
enzyme-linked immunosorbent serologic assay, respectively. The concentrations of malondial-
dehyde (MDA), superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px) were assessed 
by biochemical kits. In addition, the relative protein levels of p-p65, p65, phosphorylated- 
nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, alpha (p-IκBα), 
IκBα, nuclear factor erythroid 2-related factor 2 (Nrf2), and heme oxygenase-1 (HO-1) gene 
were analyzed by Western blotting analysis.
Results: CLP enhanced W/D ratio and aggravated pathological changes and scores in mice, 
which were obviously alleviated by the two concentrations of CIG treatment. CIG treatment 
notably decreased the CLP-induced mRNA expressions and serum levels of IL-1β, IL-6, TNF-α, 
and MDA, but enhanced the decreased concentrations (caused by CLP) of SOD and GSH-Px. 
Moreover, CIG treatment significantly decreased the ratios of p65/p-p65 and IκBα/p-IκBα 
caused by CLP, but aggravated the CLP-induced relative protein levels of Nrf2 and HO-1.
Conclusions: CIG obviously ameliorated the sepsis-induced ALI in mice by suppressing inflam-
mation and oxidative stress, which was closely associated with nuclear factor kappa B (NF-κB) 
and Nrf2–HO-1 signaling pathways. 
© 2022 Codon Publications. Published by Codon Publications.
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Materials and methods

Animals

Adult male Sprague-Dawley mice (12 weeks, wt. 410–440 g) 
were obtained from Shanghai Experimental Animal Center 
(Shanghai, China) and adapted to breeding environment for 
1 week. Mice were fed with standard diet and water ad 
libitum at 25°C ± 2°C with 40–60% humidity and a 12-h light–
dark cycle. All procedures were conducted sternly based 
on the Guide for the Care and Use of Laboratory Animals,21 
and following ethical standards approved by the Ethical 
Committee of Jiangxi Provincial People’s Hospital.

Establishing ALI rat model and groups

Mice were partitioned randomly into the following four 
groups: sham, CLP, CLP+15-mg/kg CIG, and CLP+30-mg/kg  
CIG. ALI rat model was established by the induction of cecal 
ligation and puncture (CLP) as described by Liang et al.22 
In brief, mice were anesthetized intraperitoneally by 0.3% 
pentobarbital sodium (0.1 mL/10 g); then a 2-cm midline 
incision was generated in the abdomen. Next, the cecum 
was exposed and jointed with 4.0 silk thread. Subsequently, 
the cecum was punctured with a 21-gauge needle and a 
droplet of feces was extruded via the puncture. Finally, 
the cecum was sent back to the abdominal cavity, and 
the peritoneum and skins were seamed in turn. The sham 
mice underwent identical procedures apart from CLP sur-
gery. Mice in the CLP+15-mg/kg CIG and CLP+30-mg/kg 
CIG groups were administered intragastrically with 15- and 
30-mg/kg CIG (66.59% purity; Chengdu Herbpurify Co. Ltd., 
Chengdu, China), respectively. Mice in all the groups were 
offered intragastrically the same amount of normal saline. 
Mice were administrated intraperitoneally with 0.3% pento-
barbital sodium (0.1 mL/10 g) at 24 h after CLP. Blood and 
lung tissues were collected and assigned for subsequent 
assays.

Examination of wet/dry (W/D) ratio

The lung tissues were separated and weighed immediately. 
Then wet lung tissues were dried at 60°C for 24 h. The W/D 
ratio was quantified to evaluate pulmonary edema.

Hematoxylin and eosin (H&E) staining and score

The lung tissues were segregated and fixed in 4% para
formaldehyde, and subjected to dehydration and embed-
ding. Subsequently, these tissues were sliced sequentially 
(5 µm) and stained with H&E. The stained slices were ana-
lyzed using a digital trinocular camera microscope (CX23, 
Olympus, Tokyo, Japan). The degree of pathology was 
scored as follows23: 0 indicated no lesions, 1 indicated dam-
age to an area ≤25%, 2 indicated damage to 26–50% area, 
3 indicated damage to 51–70% area, 4 indicated damage to 
71–90% area, and 5 indicated damage to >90% area.

Introduction

Sepsis is a syndrome of systemic inflammatory response 
caused by serious infection that generally results in mul-
tiple organ failure,1 which causes prominent morbidity 
and mortality.2 The lung is the first and most susceptible 
organ to sepsis.3 It has been demonstrated that over 50% 
patients with sepsis progress into acute lung injury (ALI) 
or acute respiratory distress syndrome (ARDS).4 Moreover, 
patients with ALI exhibit an approximate mortality of 45%, 
and a poor prognosis.5 ALI is characterized by pulmonary 
edema, which is caused by massive infiltration of macro-
phages and neutrophils into the alveolar epithelium and 
production of abundant inflammatory mediators, eventu-
ally causing injury to lung endothelial cells and epithelial 
cells.6 Thus, inflammatory response plays a remarkable role 
in sepsis-induced ALI.7 A variety of therapeutic strategies 
have been used for the treatment of sepsis-induced ALI in 
clinical setting, such as hemoadsorption8 and unfracioned 
heparin;9 however, the outcomes of the stated treatments 
remain unsatisfactory. Therefore, deep understanding of 
the potential molecular mechanisms, and seeking effective 
drugs for sepsis-induced ALI are very imperative for the 
clinical development of sepsis-induced ALI. 

Corni Fructus, the fruit of Cornus officinalis Sieb. et 
Zucc (family Cornaceae) is generally expended as a nutri-
tional food in the form of drinks and wine. It has been 
demonstrated that Corni Fructus has anti-inflammatory,10 
antioxidative,11 antidiabetic,12 immune regulatory,13 antiath-
erosclerotic,14 and antimicrobial15 activities. Cornus iridoid 
glycoside (CIG) is a bioactive extract isolated from Corni 
Fructus; its beneficial role in focal cerebral ischemia has 
been verified to be closely involved in anti-inflammatory 
and anti-apoptotic activities.16 Thus, it is speculated that  
CIG may have a protective effect against sepsis-induced  
ALI.

Nuclear factor kappa B (NF-κB), a type of transcription 
factor, is widely expressed in the cytoplasm, participates 
in inflammatory and immune responses, and regulates the 
processes of cell growth.17 NF-κB is silenced and binds to 
IkappaB kinase (IκB) in the cytoplasm under physiological 
conditions. Upon stimulation, IκB is first phosphorylated 
and then degraded, which allows shifting of NF-κB into the 
nucleus, eventually modulating the level of extensive cyto-
kines associated with inflammatory response.18 Nuclear fac-
tor erythroid 2-related factor 2 (Nrf2)/heme oxygenase-1 
(HO-1) signaling pathway has been indicated to be involved 
in oxidative damage, including lipid peroxidation and tis-
sue damage.19 Moreover, it has been revealed that morron-
iside, a main iridoid glycoside isolated from Corni Fructus, 
suppresses the inflammation and oxidative stress in lipo-
polysaccharide-treated RAW 264.7 macrophages through 
regulation of toll-like receptor 4 (TLR4)/NF-κB and Nrf2/
HO-1 signaling pathways.20 However, whether CIG regu-
lates ALI through NF-κB and Nrf2/HO-1 signaling pathways 
remains unclear.

Therefore, the effect and potential mechanism of CIG 
on mice with sepsis-induced ALI was investigated. The 
present study provides a theoretical foundation for the 
clinical development of ALI therapy.
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operation manual. Protein samples were isolated by 10% 
sodium dodecyl sulfate–polyacrylamide gel electrophoresis 
(SDS-PAGE), and then electrically shifted to a polyvinylidene 
fluoride (PVDF) membrane for 4 h at 150 V. Following 
pre-blocking with tris buffered saline with tween (TBST; 
Sigma, St. Louis, MO, USA), including 3% bovine serum albu-
min (BSA; Sangon Biotech), at room temperature for 1 h, the 
membrane was hatched overnight at 4°C with the following 
designated primary antibodies: Rabbit anti-p65, 1:1000, 4764; 
rabbit anti-phosphorylated p65 [p-p65], 1:1000, 3031; rabbit 
anti-nuclear factor of kappa light polypeptide gene enhancer 
in B-cells inhibitor, alpha (IκBα), 1:1000, 9242; rabbit 
anti-phosphorylated (p)-IκBα, 1:1000, 2859; rabbit anti-Nrf2, 
1:1000, 33649; rabbit anti-HO-1, 1:1000, 70081; and rabbit 
anti-GAPDH, 1:1000, 2118. The membrane was washed with 
TBS, and then hatched with appropriate secondary antibodies 
at 37°C for 60 min. Imaging of the bands was conducted by 
3,3′-Diaminobenzidine (DAB) staining (Sigma) for 10 min and 
terminated by washing with distilled water; the gray value 
was determined by the Quantity One software.

Statistical analysis

The evaluation of data normality was conducted using the 
Shapiro–Wilk test. Data were detected by one-way analy-
sis of variance (ANOVA) among multiple groups by the SPSS 
22.0 package (SPSS Inc., Chicago, IL, USA) followed by post 
hoc Bonferroni test. Least significant difference-t (LSD-t)  
test was used in case the variance was homogeneous, 
while Tamhane’s T2 test was applied if the variance was 
unequal. Nonparametric tests were employed to compare 
the data that did not conform to a normal distribution 
between groups. All results were exhibited as mean values 
± standard error of mean (SEM), and the differences were 
taken as statistically significant at P < 0.05.

Results

CIG relieved lung tissue injury in mice with 
sepsis-induced ALI

After mice were induced with CLP, the W/D ratio, an indi-
cator of pulmonary edema, increased by nearly four times 
compared to that in sham mice (P < 0.001; Figure 1A). 
Moreover, mice treated with CLP exhibited severe damage 
to alveolar structure, marked as alveolar and interstitial 
edema, enlarged alveolar spaces, massive inflammatory 
cell infiltration of alveolar cavity, and capillary conges-
tion in the lungs (Figure 1B). Consistently, the pathologi-
cal score of mice induced with CLP was significantly higher 
than that of sham mice (P < 0.001; Figure 1C). Thus, these 
results suggested that a sepsis-induced ALI rat model was 
established successfully. However, two different concentra-
tions of CIG prominently alleviated the W/D ratio (P < 0.01;  
Figure 1A), the pathological manifestation (Figure 1B), 
and the CLP scores (P < 0.05; Figure 1C). Therefore, these 
results manifested that CIG ameliorated lung tissue injury 
in mice with sepsis-induced ALI. 

Reverse transcription-quantitative polymerase 
chain reaction (RT-qPCR)

Total RNA of serum samples was extracted by TRIzol 
reagent (TaKaRa Biotechnology Co. Ltd., Dalian, China) and 
reverse transcription was carried out using Bio-Rad ScripTM 
cDNA synthesis kit (Bio-Rad Laboratories Inc., Hercules, 
CA, USA) according to the operating instructions. RT-qPCR 
was performed by the Bio-Rad CFX Manager software (Bio-
Rad Laboratories Inc.). The following primer sequences 
were obtained from Sangon Biotech (Shanghai, China): 

Interleukin (IL)-1β (Forward primer: 5′-ATCCTCTCCAGTCA 
GGCTTCCTTGTG-3′, Reverse primer: 5′-AGCTCTTGTCGAG 
ATGCTGTGA-3′); IL-6 (Forward primer: 5′-TGGAGCCCACCAAGAA 
CGATAGTCAA-3′, Reverse primer: 5′TGTCACCAGCATCAGTCCC 
AAGAAGG-3′); tumor necrosis factor-α (TNF-α) (Forward primer: 
5′-AGGACAGCAGAGGACCAGCTAAGAGG-3′, Reverse primer: 
5′-TGCCACGATCAGGAAGGAGAAGAGG-3′); and glyceraldehyde 
3-phosphate dehydrogenase (GAPDH) (Forward primer: 
5′-ACGGCAAGTTCAACGGCACAGTCA-3′, Reverse primer: 5′-CCA 
CGACATACTCAGCACCAGCATCA-3′). The RT-qPCR specifies 
were indicated in the following: 94°C for 5 min, followed by  
40 cycles including 15 s at 94°C, 58°C for 30 s, and 30 s at 
72°C. The relative expression level of genes was determined 
by the 2-ΔΔCT method and normalized to GAPDH.24

Enzyme linked immunosorbent serological assay 
(ELISA)

Blood was stored at room temperature for about 30 min 
and then centrifuged for 10 min at 3500 rpm to harvest 
the serum. The concentration of TNF-α, IL-1β, and IL-6 was 
detected by using ELISA kits (IL-1β [PI301], IL-6 [PI326], and 
TNF-α [PT512]; Beyotime, Shanghai, China) following the 
operating instructions.

Biochemical examination

The concentration of malondialdehyde (MDA), superox-
ide dismutase (SOD), and glutathione peroxidase (GSH-Px) 
was assessed by commercial MDA test kit (A003-1-1), total 
superoxide dismutase (T-SOD) test kit (A001-1-1), and 
Glutathione Peroxidase (GSH-Px) test kit (A005-1-2; all from 
Nanjing Jiancheng Bioengineering Institute, Nanjing, China) 
based on the operating instructions. The absorbance of 
wells was respectively analyzed at 532 nm (MDA), 560 nm 
(SOD), and 412 nm (GSH) by a microplate reader (Thermo 
Fisher Scientific, Waltham, MA, USA).

Western blotting analysis

The western blotting assay was performed as described by 
Li et al.25 In brief, total amount of protein was obtained 
from the lung tissues using a total protein extraction kit 
(BC3711; Solarbio, Beijing, China), and the concentration 
of protein was determined by the BCA protein quantifica-
tion kit (ab102536; Abcam, Cambridge, UK) following the 
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that the level of oxidative stress in the lung tissues in CLP-
treated mice was obviously suppressed by CIG treatment.

CIG dampened NF-κB but activated Nrf2/HO-1 
signaling pathway in mice with sepsis-induced ALI

Furthermore, the NF-κB and Nrf2/HO-1 signaling path-
ways in mice with sepsis-induced ALI were also evaluated 
by Western blot analysis. The results revealed that treat-
ment with 15- or 30-mg/kg CIG markedly reduced the  
CLP-induced ratio of p-p65/p65 and p-IκBα/IκBα (P < 0.001; 
Figure 4), which suggested that CIG treatment notably 
suppressed NF-κB signaling pathway. However, treatment 
with 15- or 30-mg/kg CIG memorably further enhanced  
the CLP-induced relative levels of Nrf2 and HO-1 proteins 
(P < 0.001; Figure 4), which indicated that CIG treatment  
obviously promoted Nrf2/HO-1 signaling pathway. There
fore, these results clarified that CIG treatment inhibited 
NF-κB but activated the Nrf2/HO-1 signaling axis in mice 
with sepsis-induced ALI.

Discussion

It has been demonstrated that sepsis-induced ALI is closely 
associated with inflammation.26 The anti-inflammatory10 
and antioxidative11 functions of Corni Fructus have been 
reported in the previous studies as well. CIG, a bioac-
tive component of Corni Fructus, has also exhibited anti- 
inflammatory activities.16 Here, it was discovered that CIG 
relieved lung tissue injury in mice with sepsis-induced ALI. 

CIG inhibited the serum level of inflammatory 
cytokines in mice with sepsis-induced ALI

In order to determine the mechanisms inherent to the pro-
tection of CIG on lung tissue injury, the serum levels of 
inflammatory cytokines, including IL-1β, TNF-α, and IL-6, 
were determined. qRT-PCR results revealed that the rel-
ative messenger RNA (mRNA) levels of TNF-α, IL-6, and 
IL-1β in the serum of ALI mice were observably increased 
compared to that from sham mice (P < 0.001), which was 
markedly relieved by treating with 15- or 30-mg/kg CIG  
(P < 0.05; Figure 2A). Differently, only 30 mg/kg of CIG 
obviously reduced the CLP-induced serum level of TNF-α  
(P < 0.01) whereas treatment with 15- or 30-mg/kg CIG 
notably declined the CLP-induced serum levels of IL-6 and 
IL-1β (P < 0.05; Figure 2B). Thus, these results elucidated 
that CIG suppressed the serum level of inflammatory cyto-
kines in mice with sepsis-induced ALI. 

CIG attenuated oxidative stress in mice with 
sepsis-induced ALI

Besides, the level of oxidative stress in the lung tissues of 
mice with sepsis-induced ALI was also assessed. As shown 
in Figure 3, the concentration of MDA was prominently 
enhanced in mice induced with CLP (P < 0.001), which was 
significantly improved by treatment of 15- or 30-mg/kg CIG 
(P < 0.05). On the contrary, the concentrations of SOD and 
GSH-Px were observably declined by administering CLP  
(P < 0.001), which were notably reversed only by treatment 
with 30-mg/kg CIG (P < 0.05). Thus, these results indicated 

Figure 1  CIG relieved lung tissue injury in mice with sepsis-induced ALI. ALI rat model was established by the induction of cecal 
ligation and puncture (CLP), and then intragastrically administered 15 mg/kg and 30 mg/kg of CIG, respectively. (A) The W/D ratio 
was analyzed. (B) The lung tissues were stained with hematoxylin and eosin ×220. (C) The pathological scores were quantified. 
***P < 0.001 compared to group without treatment of CLP and CIG, #P < 0.05, ##P < 0.01, and ###P < 0.001 compared to the group 
with CLP treatment.
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Figure 3  CIG treatment inhibited the oxidative stress of lung tissues in CLP-treated mice. ALI rat model was established by the 
induction of cecal ligation and puncture (CLP), and then intragastrically administered 15 mg/kg and 30 mg/kg of CIG, respectively. 
The lung tissues were collected, and the concentration of MDA, SOD, and GSH-Px were examined by commercial kits. ***P < 0.001 
compared to the group without treatment of CLP and CIG, #P < 0.05, ##P < 0.01, and ###P < 0.001 compared to the group with CLP 
treatment.

Figure 2  CIG repressed the serum level of inflammatory cytokines in mice with sepsis-induced ALI. ALI rat model was established 
by the induction of cecal ligation and puncture (CLP), and then intragastrically administered 15 mg/kg and 30 mg/kg of CIG, 
respectively. The blood was collected and serum was harvested via centrifugation. (A) The relative mRNA expressions of TNF-α, 
IL-6, and IL-1β in serum were examined by qRT-PCR assay. The data were determined after being normalized to GAPDH. (B) The 
serum levels of TNF-α, IL-6, and IL-1β were measured by ELISA. ***P < 0.001 compared to group without treatment of CLP and CIG, 
#P < 0.05, ##P < 0.01, and ###P < 0.001 compared to the group with CLP treatment.

Mechanically, CIG attenuated inflammation and oxidative 
stress in mice with sepsis-induced ALI, which might be 
related to the weakening of NF-κB signaling pathway and 
the acceleration of Nrf2/HO-1 signaling pathway.

A variety of extracts from traditional Chinese medicine 
(TCM) have been confirmed to possess protective functions 
in sepsis-induced ALI, such as steroid ruscogenin extracted 
from Ophiopogon japonicus (L.f.) Ker-Gawl.,27 artesunate 
extracted from Artemisia annua L.,28 and norisopoldine 
(NOR) extracted from Lindera aggregata (Sims) Kosterm.29 
Moreover, loganin, one of the best-known iridoid glycosides 
extracted from Corni Fructus, has been proven to mitigate 
the sepsis-induced ALI in CLP-induced mice.30 Our results 
revealed that CIG reduced the CLP-induced W/D ratio, 
which indicated that CIG improved pulmonary edema. 

Besides, CIG also relieved lung tissue injury, as evidenced 
by pathological observation. Therefore, consistent with the 
previous studies, our results elucidated that CIG amelio-
rated lung tissue injury in mice with sepsis-induced ALI.

Inflammation is a prominent feature of sepsis-induced 
ALI.26 Thus, reports have focused on the reduction of 
inflammation to develop the possible therapy targeting the 
rat model of sepsis-induced ALI.31 Moreover, the beneficial 
anti-inflammatory functions of TCM have been demon-
strated by Rahmati et al. and Keshvari et al.32,33 In addition 
to inflammation, oxidative stress also contributed to the 
development of sepsis-induced ALI.34 Alsharif et al. reported 
that protocatechuic acid suppressed sepsis-induced ALI in 
mice via suppressing inflammation and oxidative stress.35 
Hu et al. established that flavone isoorientin attenuateed 
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Morroniside ameliorated diabetic liver complications by 
inhibiting inflammation and oxidative stress, which was 
associated with Nrf-2/HO-1 signaling pathway.39 Hence, 
consistent with the previous studies, our results also estab-
lished that CIG repressed NF-κB but activated Nrf2/HO-1 
signaling axis in sepsis-induced ALI.

Conclusions

The present study elaborated that CIG notably improved 
the sepsis-induced ALI via inhibiting inflammation and oxi-
dative stress, which was related to NF-κB and Nrf2/HO-1 
signaling axis. Although iridoid glycoside from Corni Fructu 
has been demonstrated to regulate inflammation and oxi-
dative stress through NF-κB and Nrf2/HO-1 signaling axis,39 
to our acknowledge, ours were the first evidence elabo-
rating that CIG suppressed inflammation and oxidative 
stress via NF-κB and Nrf2/HO-1 signaling axis in mice with 
sepsis-induced ALI. However, there are several limitations 
to the present study. For instance, other experimental 
approaches could be applied to validate the effects of CIG 
on inflammation and oxidative stress. Also, Tthe direct 
role of NF-κB and Nrf2/HO-1 signaling axis in ALI must be 
explored in subsequent studies by pharmacological block-
ade or other effective interference. In brief, our data can 
offer a theoretical basis for not only treating and preven-
tion of sepsis-induced ALI but also other clinically relevant 
diseases. 
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sepsis-induced ALI in mice by the repression of inflam-
mation and oxidative stress.36 The short-term protective 
effect of digitoxin against sepsis-induced ALI was also asso-
ciated with inflammation and oxidative stress.37 Moreover, 
the anti-inflammatory and antioxidative functions of iri-
doid glycoside from Corni Fructus, including CIG,38 morro-
niside,39 and loganin,40 have been demonstrated in the type 
2 diabetic model. In addition, morroniside also inhibited 
inflammation and oxidative stress in lipopolysaccharide- 
administered RAW 264.7 macrophages.20 Furthermore, iri-
doid glycoside from other natural plants also exhibited the 
anti-inflammatory and antioxidative activities in different 
disease models. For instance, aucubin, an iridoid glycoside 
extracted from natural plants, improved the experimental 
traumatic brain injury by inhibiting inflammation and oxi-
dative stress.41 Iridoid glycoside isolated from the leaves of 
Syringa oblata Lindl. relieved inflammation and oxidative 
stress in ulcerative colitis.42 Here, results demonstrated 
that CIG treatment notably controlled the CLP-induced 
mRNA expression levels and serum levels of TNF-α, IL-6, 
IL-1β, and MDA whereas enhanced the decreased concen-
trations of SOD and GSH-Px caused by CLP. Thus, our results 
consistently indicated that CIG attenuated inflammation 
and oxidative stress in mice with sepsis-induced ALI.

Mechanically, the present study discovered that CIG 
treatment significantly decreased the CLP-induced ratios 
of p-p65/p65 and p-IκBα/IκBα whereas further enhanced 
the decreased relative level of both Nrf2 and HO-1 proteins 
caused by CLP. Zhao et al. displayed that sulforaphane 
inhibited sepsis-induced ALI through Nrf2/HO-1 signal-
ing pathway.43 Ni et al. exhibited that nerolidol improved 
sepsis-induced ALI by attenuating inflammatory response 
through Nrf-2/HO-1 signaling pathway.19 Moreover, morro-
niside and loganin could suppress inflammatory response 
in acute colitis model via NF-кB signaling pathway.44 

Figure 4  CIG treatment attenuated NF-κB but prompted Nrf2/HO-1 signaling pathway in mice with sepsis-induced ALI. ALI rat 
model was established by the induction of cecal ligation and puncture (CLP), and then intragastrically administered 15 mg/kg and 
30 mg/kg of CIG, respectively. The lung tissues were collected, and the relative protein levels of p-p65, p65, p-IκBα, IκBα, Nrf2, 
and HO-1 were determined by Western blot analysis. The data were expressed after being normalized to GAPDH. ***P < 0.001 
compared to group without treatment of CLP and CIG, and ###P < 0.001 compared to the group with CLP treatment.
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