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Background: The purpose of this study was to explore the function and mechanism of peroxisome proliferator activated
receptor agonist (PPARy) in the toll-like receptor 2 (TLR2)/nod-like receptor with pyrin domain containing 3
(NLRP3) inflammatory corpuscle pathway of asthmatic mice.
Material/Methods: Eighteen female mice (C57) were randomly divided into 4 groups: the control group, the asthma model group
challenged by ovalbumin (OVA), the rosiglitazone group, and the PPARy agonist rosiglitazone treatment group.
The infiltration of peribronchial inflammatory cells as well as the proliferation and mucus secretion of bronchial
epithelial goblet cells were observed by hematoxylin and eosin and periodic acid-Schiff staining. Western blots
were employed to detect the expression levels of TLR2, PPARY, nuclear factor-kappa B (NF-kappaB), NLRP,, and
ASC [apoptosis-associated speck-like protein containing C-terminal caspase recruitment domain [CARD]).
Results: The number of inflammatory cells and eosinophils, and the levels of OVAs IgE, interleukin-4 (IL-4), and IL-13
were significantly higher in the C57 asthma group compared to the C57 control group and the treatment
group (P<0.05). The infiltration of peribronchiolar inflammatory cells, wall thickening, goblet cell hyperplasia,
and mucus secretion in the treatment group were all significantly decreased compared to those in the asthma
group. PPARy expression in the treatment group was significantly higher compared to the asthma group and
the control group (P<0.05). The protein expression levels of TLR2, NF-kappaB, NLRP,, and ASC were significantly
lower compared to the asthma group but were higher compared to the control group (P<0.05).
Conclusions: PPARYy rosiglitazone ameliorates airway inflammation by inhibiting NF-kappaB expression in asthmatic mice,
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Material and Methods

Bronchial asthma is a chronic allergic airway inflammation
mainly dominated by eosinophil infiltration and mast cell re-
action [1]. After onset of the disease, a large number of inflam-
matory cells are activated, and they release large quantities of
inflammatory mediators and cytokines [2]. Allergic airway in-
flammation and increased immunoglobulin IgE in the serum
are the characteristic signs of bronchial asthma. The patho-
gen-associated molecular patterns released by inflammatory
cells activate pattern recognition receptors (PRRs) and causes
inflammation. In recent years, nod-like receptor with pyrin do-
main containing 3 (NLRP3) has been recognized as an impor-
tant inflammatory molecule in the PRR pathways. NLRP3 plays
an important role in the human immune response and the de-
velopment of disease, mainly through the development of a
multiprotein inflammasome complex comprised of NLRP3, ASC
[apoptosis-associated speck-like protein containing C-terminal
caspase recruitment domain [CARD]), and caspase-1 pro-
teins [3]. After activation, it promotes the shearing and secre-
tion of various inflammatory cytokines, including IL-13, and
IL-18 [4,5]. Consequently, NLRP3 plays a key role in the induc-
tion and progression of inflammation [6]. Toll-like receptor 2
(TLR2) is a classic pattern recognition receptor. TLR2 activa-
tion depends on myeloid differentiation protein 88 (MyD88)
binding [7], which activates the downstream nuclear tran-
scription factor NF-kappaB and the signaling molecules such
as the mitogen activated protein [8]. This suggests that TLR2
plays an important role in regulating NLRP, inflammatory in-
flammasome to induce inflammatory reactions.

Peroxisome proliferator activated receptor (PPARY) is mainly ex-
pressed in adipose tissue and the immune system; it was also
initially found to be involved in lipid and glucose metabolism
and interacts with the target molecule of insulin enhancers -
thiazolidinediones [9,10]. In in-depth studies, PPARy was found
to also be expressed in epithelial cells, macrophages, lympho-
cytes, and dendritic cells of the airway mucosa. The binding of
PPARY to specific ligands and the subsequent activation regu-
lates the transcription of target genes, inhibits the activation
of immune cells and the expression of inflammatory factors,
and subsequently reduces the airway inflammation response
further [11,12]. However, the mechanism of airway inflam-
mation in asthma is still not clear and the synthesized PPARy
agonist rosiglitazone has become a common topic in recent
research. In this study, we constructed a C57 mouse asthma
model to observe the protective effect of a PPARy agonist on
asthmatic mice, and preliminarily explore its functional mech-
anism in airway inflammation.

Experimental animals

SPF grade C57 (C57BL/6) female mice (6-8 weeks of age)
(Shanghai SLAC Laboratory Animal Co., Ltd., Shanghai, China)
were used. These animals were maintained in the SPF animal
laboratory center of the School of Life Sciences, University of
Science and Technology of China.

Reagents and instruments

ELISA kit (Wuhan Huamei Bio-engineering Co., Ltd.); rosigli-
tazone (purchased from GlaxoSmithKline); aluminum potas-
sium sulfate (purchased from Shanghai SANGON Biological
Engineering Technology Service Co., Ltd); ovalbumin (OVA,
Sigma); glycogen stain (PAS) kit (purchased from Fuzhou Maixin
Biotechnology Development Co., Ltd.); ELISA kit (OVAs IgE, IL-4,
and IL-13) were purchased from Wuhan Huamei Bio-engineering
Co., Ltd.); 402Al type ultrasonic atomizer (purchased from
Jiangsu Yuyue Medical Equipment & Supply Co., Ltd.); Microplate
reader (purchased from USA BioTek Company); inverted micro-
scope (purchased from Olympus company in Japan).

Experimental animal groupings and model establishment

Eighteen SPF-grade C57 female mice were randomly divided
into 4 groups of 6 mice each: the control (vehicle group),
the asthma group (OVA group), the rosiglitazone group (ROS
group), and the treatment group (PPARY agonist rosiglitazone
treatment OVA + ROS group). An OVA suspension (10 ug OVA,
1 mg/L aluminum potassium sulfate and 0.5 mL of normal sa-
line) was given to the mice in the asthma group on days 0
and 7 by intraperitoneal injection for sensitization. On day 14,
a 7-day treatment began where 1% OVA saline was given for
30 min/day for atomization excitation. The mice in the treat-
ment group were given 50 pM rosiglitazone by pulverization
inhalation for 30 min before the 1% OVA (rosiglitazone tab-
lets dissolved in saline) treatment [13]. In the control group,
OVA treatments were replaced with an equal volume of saline
and all other procedures were performed in the same manner
as the asthma group.

Sample collection

Each mouse was sacrificed 24 hours after the last excitation.
Blood was drawn from the retro-orbital vein, and the serum
was isolated through low-speed centrifugation (4°C, 700 g, 5
min). The chest and primary bronchi were exposed, the right
main bronchus was ligated, and 0.3 mL of phosphate buffer
saline (PBS) was applied to lavage the left lung at a pump
back the rate greater than 80%. The operation was conducted
5 times, the bronchoalveolar lavage fluid (BALF) was collected
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for centrifugation (4°C, 700 g, 5 min), and the BALF was re-
served for the detection of various inflammatory factors. The
serum and BALF supernatants were stored at -80°C. The mid-
dle lobe of the right lung was fixed in 4% polyformaldehyde
for hematoxylin and eosin (H&E) and periodic acid-Schiff (PAS)
staining. The remaining lung tissues were preserved at -80°C
for the detection of the expression levels of related proteins.

White blood cell and eosinophil counts in alveolar lavage
fluid

Aliquots of the lavage cell suspensions were adjusted to
1.25x10° cells per mL. A sediment in alveolar lavage fluid, after
centrifugation, was placed on a cell counting plate and all cells,
except epithelial cells and erythrocytes, were counted under a
microscope. Cells were classified, prepared in a smear, stained
with Wright-Giemsa stain, and the eosinophils were counted
with a low-magnification microscope. Smears were used only
if the number of cells was greater than 200.

ELISA

ELISA was performed to detect IgE (OVAs IgE) in mouse serum
and the expression levels of IL.-4 and IL-13 in the BALF super-
natant. The procedure was performed according to the man-
ufacturer’s instructions. After the reaction was stopped, OD
values at a wavelength of 450 nm were measured and IgE con-
centrations were calculated using the Curve Expert software
(OVAs IgE expression levels are reflected by the OD values).

H&E and PAS staining of lung tissue

H&E staining was used to observe the infiltration of inflam-
matory cells around the lung tissue and the bronchial wall
and the thickening of the wall. PAS staining was adopted to
observe the proliferation of goblet cells and mucus secretion
in the bronchial epithelium of mice. The lung tissue and the
bronchial wall and the thickening of the wall were fixed by
95% alcohol for 10 min, prior to being washed, dried, stained
by 1% periodic acid for 20 min and washed and dried once
more. Then stained by a Schiff reagent for 60 min, washed
and dried, and subsequently stained by hematoxylin for 5 min,
washed and dried. The lung tissue and the bronchial wall and
the thickening of the wall were observed using light micros-
copy. Wright-Giemsa staining was also performed, following
standard protocols [14].

Extraction of whole proteins from lung tissues

Lung tissue (50 mg) was collected from each mouse, placed in
a Petri dish, cut into small pieces, divested of connective and
adipose tissues, added to 500 pL of 4°C protein lysate buffer
(20 pL protease inhibitor, 50 pL phosphatase inhibitors, and
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430 pL RIPA lysate mixture), and homogenized for 10 min
with a glass homogenizer in an ice bath. The homogenate
was transferred to a pre-cooled EP tube and centrifuged at
4°C. The supernatant collected after centrifugation was placed
in a pre-cooled EP tube and contained whole protein extract
from the lung tissue. Protein extract (100 pL) was mixed with
an equal volume of 2x loading buffer and boiled for 10 min.
After cooling, the resulting solution was stored at —80°C for
use in subsequent protein assays.

Western blotting

Protein concentrations were determined with the BCA Protein
Quantitation Kit. Proteins were separated using 10% SDS-PAGE
and blotted electrophoretically onto polyvinylidene difluoride
membranes. Membranes were blocked, followed by incubation
with primary antibodies NLRP3, ASC, P65 (Abcam, MA, USA)
and TLR2, PP65, PPARy (Cell Signaling Technology, MA, USA)
overnight at 4°C. Horseradish peroxidase-linked secondary an-
tibodies (Cell Signaling Technology, MA, USA) were incubated
with the membranes for 1 h at 25°C, followed by chemilumi-
nescent detection. Densitometry of the western blot protein
bands was analyzed using Image) software.

Statistical analysis

SPSS17.0 software was employed for data analysis, and all
data were represented by the mean + standard deviation (3+s).
Single factor analysis of variance using the LSD method was
employed in the case of normal distribution and equal vari-
ance, and the rank sum test was used when the variances
were not equal. P<0.05 was considered statistically significant.

Results

Behavioral changes of mice

Symptoms including shortness of breath, dysphoria, restless-
ness, blue lips, hair loss and reduced luster, nose scratching
with forelimbs, increased defecation and urination, and ab-
dominal spasms to varying degrees were observed in mice in
the asthma group after atomization inhalation of OVA. These
symptoms decreased in the treatment group, and did not occur
in mice from the control group (Table 1).

Pathological effect of rosiglitazone on lung tissue,
inflammatory cells, and eosinophil count in asthmatic mice

H&E staining observed under a low-power optical microscope
displayed increased peribronchial inflammatory cell infiltration,
wall thickening, stenosis, structural collapse of pulmonary al-
veolitis, and falling and necrotic bronchial mucosa epithelial
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Table 1. Behavioral changes of mice.
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Figure 1. Airway inflammation after rosiglitazone treatment was diminished in asthmatic mice. (A) Airway inflammation as shown by
hematoxylin and eosin staining. (B) Goblet cell and mucus secretion as shown by periodic acid-Schiff staining. (C) The total
number of inflammatory cells and eosinophils in the alveolar lavage fluid. Data were collected from 6 mice per group and are
represented as the mean +SD. * P<0.05 compared with the control group. # P<0.05 compared with the asthma group.
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Figure 2. Airway inflammation in asthmatic mice after rosiglitazone treatment was significantly ameliorated. The data of interleukin-4
(IL-4) and IL-13 were collected from 6 mice per group and are represented as the mean +SD. * P<0.05 compared with the

control group. # P<0.05 compared with the asthma group.

cells in mice from the asthma group. Inflammatory manifes-
tations in the treatment group were reduced when compared
to those in the asthma group. In the control group, the struc-
tures of bronchi and alveoli were complete, and no obvious in-
filtration of inflammatory cells was found. PAS staining showed
that the goblet cells in the bronchial epithelium of the asth-
matic mice proliferated markedly and the mucus secretion in-
creased. The above symptoms were diminished to a certain
extent in mice from the treatment group. The total number of
inflammatory cells and eosinophils increased in the asthmatic
group, which were abrogated after rosiglitazone treatment
but still higher than that in the control group (Figure 1A-1C).

Effects of rosiglitazone on IL-4 and IL-13 expression levels
in alveolar lavage fluid and OVA sIgE in the serum of OVA
and OVA/ROS group mice

The levels of IL-4 in BALF, and OVA sigE in the serum of the
asthmatic and rosiglitazone treatment groups were all higher
than those in the control group (P<0.05). The OVA sIgE in
the serum and IL-4 in BALF were both significantly lower in
the rosiglitazone treatment group than that in the asthma

group (P<0.05). The IL-13 in BALF from the treatment group
was slightly higher than that in the control group, but this dif-
ference was not statistically significant. The IL-13 in the BALF
from the rosiglitazone treatment group was significantly lower
than that in the asthma group (Figure 2).

Effect of rosiglitazone on TLR2 and PPARY protein
expression in asthmatic mice

Western blot was used to detect TLR2 and PPARY protein ex-
pression in the lung tissue of asthma mice. The expression of
TLR2 protein in asthmatic mice increased significantly, and was
significantly inhibited in mice pre-treated with rosiglitazone, but
was still higher than that of the control group. The expression
of PPARy protein was increased in asthmatic mice and was fur-
ther increased in the rosiglitazone treatment group (Figure 3).

Effect of rosiglitazone on NF-kappaB signaling pathway in
asthmatic mice

As detected by western blotting, the expression of NF-
kappaB p65 protein phosphorylation in the asthma group
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Figure 3. Expression of toll-like receptor 2 (TLR2) and peroxisome proliferator activated receptor agonist (PPARY) proteins were

significantly decreased after rosiglitazone treatment. (A) Expression of TLR2 and PPARY proteins by western blot analysis.
(B) Quantitative analysis of protein test strips. Data are represented as the mean +SD. * P<0.05 compared with the control

group. # P<0.05 compared with the asthma group.

was significantly increased, and the activation of p65 was in-
hibited by rosiglitazone treatment (Figure 4).

Effect of rosiglitazone on NLRP, inflammatory corpuscle
activity in asthmatic mice

Western blot was used to detect NLRP, and ASC protein expres-
sion in lung tissues from asthma mice. The expression of NLRP,
and ASC proteins was significantly increased in the mice with
asthma, and inhibited by rosiglitazone treatment (Figure 5).

Discussion

Bronchial asthma is a chronic allergic inflammatory disease
associated with many factors including the immune system,
environment, and polygenic inheritance [15]. Asthma is char-
acterized as the activation of mast cells, eosinophils, T lym-
phocytes, and various other cells as well as the release of
multiple inflammatory mediators. Asthma causes repeated
injury and chronic airway inflammation, which results in air-
way remodeling [16]. Innate immunity, as the first defense

system to protect the body, plays an important role in elimi-
nating exogenous harmful substances and pathogens as well
as guiding the body to generate an effective adaptive immune
response [17,18]. Innate immunity identifies a pathogen’s con-
served structure, namely the molecular mode of the pathogen,
through PRRs and induces the expression of downstream in-
flammatory genes [19]. These inflammatory genes activate the
downstream signaling pathways and induce an inflammatory
response PRRs are currently classified into 4 categories. The
first category is of the TLRs, which identify ligand molecules in
the extracellular region, transfer the appropriate signals into
the intracellular region, thus leading to the activation of down-
stream NF-kappaB signaling pathways. The second category is
of the NOD-like receptor, which is an intracellular sensing mol-
ecule that forms protein complexes such as the inflammatory
corpuscle. Approximately 4 categories of inflammatory cor-
puscles are currently known, of which the NLRP, inflammatory
corpuscle is best researched. NLRP, recruits and activates the
pro-inflammatory protease caspase-1, and activated caspase-1
cleaves the precursors of IL-4 and IL-13 to produce the cor-
responding mature cytokines. Mature cytokines are then re-
leased outside the cell to further inflammation [20]. The third

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]

This work is licensed under Creative Common Attribution- [Index Medicus/MEDLINE] - [EMBASE/Excerpta Medica]

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Cheng Y. et al.:
The function of PPARy in the TLR2/NLRP3 inflammatory corpuscle pathway...
© Med Sci Monit, 2018; 24: 9045-9053

ANIMAL STUDY

A
ROS Vehicle OVA OVA+ROS
s D = 2% 1 L ok d
- |- ——— - -
GAPDHP-A S s GED G NS GED S G e
B 10 -
*
0.9 -
g 06 -
2
= 04 o
&£ 4
0.2
N.S.
0.0 -
Vehicle ROS OVA OVA+ROS

Figure 4. Rosiglitazone significantly inhibited the phosphorylation of the nuclear factor-kappa B (NF-kappaB) p65 protein. (A) Analysis
of NF-kappaB p65 phosphorylation in the asthma and treatment groups by western blot. (B) Quantitative analysis with the
protein test strip. Data are presented as the mean +SD. * P<0.05 compared with the control group. # P<0.05 compared with

the asthma group.

category is of the RIG-I like receptor, an intracellular helicase
mainly involved in virus recognition and activation of type |
interferon for resistance to viral infection. The fourth is the C
type lectin receptor, which, in the presence of Ca*, enables
the identification of carbohydrates on the surface of patho-
genic microorganisms and cause a series of immune responses
to resist the invasion of pathogenic microorganisms. Thus far,
we have primarily studied more TLRs and NOD-like receptors.
Some studies have illustrated that the activation of the NLRP,
inflammatory corpuscle is closely related to the pathogenesis
of bronchial asthma.

PPARY receptors are important nuclear transcription factors,
which are expressed in a variety of cells and tissues as well
as in organs [20,21], have extensive biological effects, are the
key factors for transcription of various signaling pathways,
and regulate signaling pathways of other transcription fac-
tors such as NF-kappaB [22]. PPARY receptors also play an im-
portant role in the regulation of inflammation [23]. Previous
studies have found a significant increase in PPARY protein ex-
pression in the lung tissue of asthmatic mice, which is consis-
tent with our current results.

In the present study, we explored the mechanism of the PPARy
receptor agonist rosiglitazone in an asthmatic mouse model.
Eosinophils in BALF increased significantly in the asthmatic
mice model sensitized and challenged by OVA, and then sig-
nificantly reduced after the treatment of rosiglitazone. These
data suggest that rosiglitazone may have a protective effect
on asthmatic mice, which is consistent with the research re-
sult of Smith et al. [24].

Recent studies have discovered that PPARy ameliorates the in-
flammatory response by inhibiting NF-kappaB activation [25].
In order to explore the molecular mechanism of PPARY in air-
way inflammation, we hypothesized that PPARy negatively reg-
ulates the TLR2 receptor pathway in airway inflammation. We
established an asthmatic mouse model sensitized and chal-
lenged by OVA and detected the expression of TLR2 protein
and the downstream signal protein NF-kappaB in the lung tis-
sue from asthmatic mice. We also assessed the release of the
inflammatory factors IL-4 and IL-13 in BALF from the lung tis-
sue of asthmatic mice. Experimental results showed that the
expression of TLR2 and NF-kappa B proteins, and the expres-
sion of the downstream inflammatory factors IL-4 and IL-13,
increased significantly in the asthmatic group. The expressions
of TLR2, NF-kappaB, IL-4, and IL-13 were dramatically decreased
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Figure 5. Rosiglitazone significantly inhibited the activity of nod-like receptor with pyrin domain containing 3 (NLRP,) inflammatory
corpuscles. (A) Analysis of the expression of inflammatory corpuscle proteins in the asthma and treatment groups by
western blot. (B) Quantitative analysis with the protein test strip. Data are represented as the mean +SD. * P<0.05 compared
with the control group. # P<0.05 compared with the asthma group.

after rosiglitazone treatment, which implied that PPARy may
negatively regulate the TLR2 receptor pathway.

TLRs and NLRs are 2 classic pattern recognition receptors [17].
Recent studies have found that asthma induces the activation
of TLR2 and NLRP, inflammatory corpuscles, and that the in-
hibition of TLR2 blocks NLRP3 inflammatory corpuscle activa-
tion and the release of downstream inflammatory factors IL-4
and IL-13. These data reveal that TLR2 and NLRP3 are closely
related to the occurrence and development of asthma [26].
Our study proves that asthma induces the activation of TLR2
and the NLRP3 inflammatory corpuscle. Additionally, rosigli-
tazone treatment inhibits NLRP3 inflammatory corpuscle ac-
tivation; therefore, rosiglitazone may play a protective role
for asthmatic mice through inhibition of NLRP3 inflammatory
corpuscle activation.

References:

1. Felton JM, Lucas CD, Dorward DA et al: Mer-mediated eosinophil effero-
cytosis regulates resolution of allergic airway inflammation. J Allergy Clin
Immunol, 2018 [Epub ahead of print]

2. Wang Q, Umar Imam M, Yida Z, Wang F: Peroxisome proliferator-activat-

ed receptor gamma (PPARY) as a target for concurrent management of di-
abetes and obesity-related cancer. Curr Pharm Des, 2017; 23: 3677-88

Conclusions

Our research revealed that rosiglitazone has a protective ef-
fect on asthmatic mice, and that the mechanism of this protec-
tion reduces airway inflammation by inhibiting the expression
of NF-kappaB in asthmatic mice and further inhibiting acti-
vation of the TLR2/NLRP, inflammatory corpuscle. Therefore,
this study suggests the PPARy agonist rosiglitazone as a po-
tential treatment option for asthma, and provides the theo-
retical basis needed for its future application in the clinical
treatment of asthma.

Conflict of interests

None.

3. Eisenbarth SC, Flavell RA: Innate instruction of adaptive immunity revisit-
ed: The inflammasome. EMBO Mol Med, 2009; 1: 92-98

4. Gong T, Yang Y, Jin T et al: Orchestration of NLRP3 inflammasome activa-
tion by ion fluxes. Trends Immunol, 2018; 39: 393-406

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Cheng Y. et al.:
The function of PPARy in the TLR2/NLRP3 inflammatory corpuscle pathway...
© Med Sci Monit, 2018; 24: 9045-9053

v

(=2}

~

o

el

10.

11

12.

13.

14.

15.

. Marchetti C, Swartzwelter B, Gamboni F et al: OLT1177, a B-sulfonyl nitrile

compound, safe in humans, inhibits the NLRP3 inflammasome and revers-
es the metabolic cost of inflammation. Proc Natl Acad Sci USA, 2018; 115:
E1530-39

. Bruchard M, Rebé C, Derangére V et al: The receptor NLRP3 is a transcrip-

tional regulator of T H 2 differentiation. Nat Immunol, 2015; 16: 859-70

. Koppenol-Raab M, Sjoelund V, Manes NP et al: Proteome and secretome

analysis reveals differential post-transcriptional regulation of Toll-like re-
ceptor responses. Mol Cell Proteomics, 2017; 16: S172-86

. Fang P, Shi H-y, Wu X-m et al: Targeted inhibition of GATA-6 attenuates air-

way inflammation and remodeling by regulating caveolin-1 through TLR2/
MyD88/NF-kB in murine model of asthma. Mol Immunol, 2016; 75: 144-50

. Patel B, Mann GE, Chapple SJ): Concerted redox modulation by sulfora-

phane alleviates diabetes and cardiometabolic syndrome. Free Radic Biol
Med, 2018 [Epub ahead of print]

Ferreira AE, Sisti F, Sonego F et al: PPAR-y/IL-10 axis inhibits MyD88 ex-
pression and ameliorates murine polymicrobial sepsis. J Immunol, 2014;
192: 2357-65

Kaplan JM, Hake PW, Denenberg A et al: Phosphorylation of extracellular
signal-regulated kinase (ERK)-1/2 is associated with the downregulation
of peroxisome proliferator — activated receptor (PPAR)-y during polymicro-
bial sepsis. Mol Med, 2010; 16: 491-97

Nobs SP, Natali S, Pohlmeier L et al. PPARy in dendritic cells and T cells
drives pathogenic type-2 effector responses in lung inflammation. J Exp
Med, 2017; 214(10): 3015-35

Cuzzocrea S, Pisano B, Dugo L et al: Rosiglitazone, a ligand of the peroxi-
some proliferator-activated receptor-gamma, reduces acute pancreatitis
induced by cerulein. Intensive Care Med, 2004; 30: 951-56

Strober W: Wright-Giemsa and nonspecific esterase staining of cells. Curr
Protoc Immunol, 2001;Appendix 3: Appendix 3C

Papi A, Fabbri LM: Management of patients with early mild asthma and in-
frequent symptoms. Lancet, 2017; 389: 129-30

This work is licensed under Creative Common Attribution-

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ANIMAL STUDY

Liu G, Cooley MA, Nair PM et al: Airway remodelling and inflammation
in asthma are dependent on the extracellular matrix protein fibulin-1c. )
Pathol, 2017; 243: 510-23

Dolasia K, Bisht MK, Pradhan G et al: TLRs/NLRs: Shaping the landscape of
host immunity. Int Rev Immunol, 2018; 37(1): 3-19

Elling R, Chan J, Fitzgerald KA: Emerging role of long noncoding RNAs as
regulators of innate immune cell development and inflammatory gene ex-
pression. Eur J Immunol, 2016; 46: 504-12

Vajjhala PR, Ve T, Bentham A et al: The molecular mechanisms of signal-
ing by cooperative assembly formation in innate immunity pathways. Mol
Immunol, 2017; 86: 23-37

Pinkerton JW, Kim RY, Robertson AA et al: Inflammasomes in the lung. Mol
Immunol, 2017; 86: 44-55

Choi JY, Ryu J, Kim HJ et al: Therapeutic effects of targeted PPARy activa-
tion on inflamed high-risk plaques assessed by serial optical imaging in
vivo. Theranostics, 2018; 8: 45-60

Schaiff WT, Carlson MG, Smith SD et al: Peroxisome proliferator-activat-
ed receptor-y modulates differentiation of human trophoblast in a ligand-
specific manner. J Clin Endocrinol Metab, 2000; 85: 3874-81

Cho R-L, Lin W-N, Wang C-y et al: Heme oxygenase-1 induction by rosigli-
tazone via PKCa/AMPKa/p38 MAPKoi/SIRT1/PPARY pathway suppresses li-
popolysaccharide-mediated pulmonary inflammation. Biochem Pharmacol,
2018; 148: 222-37

Smith SG, Hill M, Oliveria JP et al: Evaluation of peroxisome proliferator-
activated receptor agonists on interleukin-5-induced eosinophil differen-
tiation. Immunology, 2014; 142: 484-91

Corzo C, Griffin PR: Targeting the peroxisome proliferator-activated recep-
tor-y to counter the inflammatory milieu in obesity. Diabetes Metab J, 2013;
37:395-403

Matsuo J, Nakamura S, Takeda S et al: Synergistic costimulatory effect of
Chlamydia pneumoniae with carbon nanoparticles on NLRP3 inflamma-
some-mediated interleukin-1p secretion in macrophages. Infect Immun,
2015; 83: 2917-25

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



