
Periostin Modulating Mycoplasma pneumoniae
Pneumonia in Children Related to Th17 Cell
Function
Huifeng Fan1 Diyuan Yang1 Tingting Shi1 Dongwei Zhang1 Gen Lu1

1Department of Respiration, Guangzhou Women and Children’s
Medical Center, Guangzhou Medical University, Guangzhou,
Guangdong, China

J Pediatr Infect Dis 2024;19:107–115.

Address for correspondence Gen Lu, MD, PhD, Department of
Respiration, Guangzhou Women and Children’s Medical Center,
Guangzhou Medical University, Guangzhou 510120, China
(e-mail: lugen5663330@sina.com).

Keywords

► Mycoplasma
pneumoniae

► Th17 cell
► periostin
► migration
► apoptosis
► inflammatory

cytokine

Abstract Objective Mycoplasma pneumoniae pneumonia (MPP) is recognized as a significant
respiratory tract infection in children. Periostin associates with airway remodeling, and
the T helper 17 (Th17) cells play a crucial role against M. pneumoniae infection. This
study investigates the effect of periostin in Th17 cells and the associated mechanism in
MPP.
Methods The study investigated the role of periostin stimulated with pulmonary
bronchoalveolar lavage fluid (BALF) from MPP. Levels of infection of M. pneumoniae
were determined using quantitative real-time polymerase chain reaction. The periostin
was cloned into vector, and siRNA fragment were synthesized. The Th17 cells were
transfected with the vector and the fragment, and its expression and proinflammatory
cytokines (interleukin [IL]-6, tumor necrosis factor [TNF]-α, and IL-1β) were determined
using western blot. The cell apoptosis, migration, and proliferation were measured
using flow cytometer, transwell migration, and cell counting kit-8 assay, respectively.
Results The results showed that periostin expression had a positive correlation with
MPP severity. Fluorescence-activated cell sorting analysis showed that the periostin
inhibited the apoptosis of Th17 cells. Moreover, transwell migration showed a
significant increased migration in Th17 cell was detected treated with BALF, and
selective knockdown of periostin by specific siRNA had negative effect on cell
migration. Western blot analysis showed the periostin induced the expression of the
proinflammatory cytokines (IL-6, TNF-α, and IL-1β), and downregulation of periostin
could decrease the expression of cytokines in MPP group.
Conclusion The study suggested that periostin is required for Th17 cells migration,
and it also has effect on Th17 apoptosis and proinflammatory cytokines expression in
MPP.
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Introduction

Mycoplasma pneumoniae pneumonia (MPP) is considered as
one of the common etiologies of community-acquired pneu-
moniabecause of itspresumedbenign self-limitingnature and
affects mainly children and young adults.1 However, some
patients with severe pulmonary manifestations experience
long-term sequelae followed by a variety of complications,
such as refractory Mycoplasma pneumoniae pneumonia
(RMPP), acute respiratory distress syndrome, necrotizing
pneumonia, and fulminant pneumonia.2,3 M. pneumoniae
infection induces host cell-mediated excessive immune stress
responses that produce lung structural and/or functional
impairment. Hence, studying the immune regulatory mecha-
nisms of MPP might have an important social and economic
significance for treatment.

Atpresent, themechanismofMPP immuneresponse to lung
injury is still unclear. The latter is believed to be caused by
indirect tissue damage caused by excessive host immune
response.4 Current research suggests that afterM. pneumoniae
adhere to host cells, it synthesizes hydrogen peroxide that can
causeoxidativestress inrespiratoryepithelial cells andsecretes
community-acquired respiratory distress syndrome (CARDS)
toxins that damage the respiratory tract epithelium.5,6 CARDS
toxins simultaneously stimulate the expression of Th2 cyto-
kines (interleukin [IL]-4 and IL-13), which brings to inflamma-
tory responses and aggregation of T cells.7,8 It is worth noting
that the high expression of IL-4 and IL-13 in childrenwithMPP
can induce the production of periostin.9 Periostin, as an
extracellularmatrix, is amember of the stromal cell, belonging
to fasciclin family, and plays an important role in regulating
and remodeling the inflammatorymicroenvironment in path-
ological conditions.10,11Changes in the expression of periostin
were involved in many aspects of inflammation, airway
remodeling, development of a Th2 phenotype, and increased
expression of inflammatory mediators. For example,M. pneu-
moniae can adhere to host cells and its synthetic hydrogen
peroxide can induce oxidative stress response in respiratory
epithelial cells.12

The role of mucosal T cells in health has also been recently
highlighted by numerous studies conducted on T helper 17
(Th17) cells. Numerous studies showed that Th17 cellsmay act
as a double-edged sword inMPP, on the onehand to help imm-
unity againstMPP, and on the otherhand, uncheckedprolifera-
tion of Th17 cells also lead to autoimmunity and inflammatory
conditions upon pathogenesis.13–15 Studies have confirmed
that periostin works by binding to Th17 cell surface receptor
integrin, such as αvβ1 and αvβ3.16 Integrins can transmit
extracellular signals into cells, thereby affecting and regulating
the biological behavior of Th17 cells, such as cell adhesion,
survival, proliferation, differentiation, migration, etc.17

In this regard, we want to know how does Th17 migrate
into the lung tissue when M. pneumoniae causes infections.
Meanwhile, the present study aimed to investigate the effect
of periostin on Th17 cells and the associated mechanism in
MPP, via detecting cell apoptosis, migration, and cytokine
expression.We also delved into themechanisms and relevant
role of Th17 cells in progressing MPP.

Materials and Methods

Serum and Bronchoalveolar Lavage Fluid Samples
Ten patients with MPP from Guangzhou Women and Child-
ren’sMedical Center were recruited in this study. All patients
showed positive results forM. pneumoniae DNA by polymer-
ase chain reaction (PCR) in throat swabs or/and bronchoal-
veolar lavage fluid (BALF) on admission. Exclusion criteria
were: (1) immune-compromised patients (due to solid or
hematological malignancies, immunosuppressive treat-
ments, or genetic disorders); (2) patients with chronic
pulmonary, cardiac, metabolic, or neurological conditions,
whether congenital (e.g., cystic fibrosis, tetralogy of Fallot, or
hypoxic ischemic encephalopathy) or acquired (e.g., hyper-
reactive airway disease); (3) laboratory tests showing the
presence of other pathogens, such as bacteria and virus; and
(4) missing clinical record data. Severity was classified at the
end of the enrollment. Severe patients were defined as
follows18: (1)major criteria: invasivemechanical ventilation,
fluid refractory shock, acute need for noninvasive positive
pressure ventilation, and hypoxemia requiring fraction of
inspired oxygen (FiO2) greater than the inspired concentra-
tion or flow feasible in the general care area; (2) minor
criteria: respiratory rate greater than the World Health
Organization (WHO) classification for age, apnea, increased
work of breathing (e.g., retractions, dyspnea, nasal flaring,
and grunting), PaO2/FiO2 ratio<250, multilobar infiltrates,
Pediatric Early Warning Score>6, altered mental status,
hypotension, presence of effusion, comorbid conditions
(e.g., hemoglobin SS disease, immunosuppression, and
immunodeficiency), and unexplained metabolic acidosis.
Ten healthy children were used as control group. The study
approval was granted by the Ethical Committee of the
Guangzhou Women and Children’s Medical Center, and the
guardians of all children recruited in the study provided
written informed consent (grant no. 2021278B00).

Flexible Bronchoscopy
Bronchoscopy and bronchoalveolar lavage (BAL) for diagno-
sis and treatment were performed immediately after admis-
sion if there were no contraindications. Patients were
prepared for bronchoscopy using inhalant lidocaine to mini-
mize cough reflex, intravenous midazolam for moderate
sedation, and atropine to reduce airway secretions. BAL
was performed in the most affected area, which was identi-
fied radiologically and/or endoscopically. The lavage con-
sisted in introducing three to five aliquots of sterile saline
solution warmed to 37°C, followed by immediate aspiration.
BAL was recovered by aspiration into a suction trap under a
negative pressure of 6.65 to 13.3 kPa (50–100mm Hg). The
recovery volume of the BALF was larger than 40%, which is
considered acceptable.

Quantitative Real-Time PCR Analysis
RNA extraction from swabs or/and BALF samples with Trizol
were performed according to the manufacturer’s instruc-
tions (Takara, China). Extracted RNAwas dissolved in RNase-
free double distilled water, and reverse transcribed to cDNA
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using the PrimeScript RT kit (Takara, China). Real-time PCR
(RT-PCR)wasperformedusing theSYBR Premix ExTaqTMII kit
with M. pneumonia primers (forward: 5′-GATACTAGCTGT-
CGGGGCGAT-3′, 5′-AATTTGCATTAG TAGCAGTCTCGCTAG-3′)
andactinbetaprimers (forward:5′-GAGGTATCCTGACCCTGAA
GTA-3′, reverse: 5′-CACACGCAGCTCATTGTAGA-3′) as an inter-
nal reference.

Enzyme-Linked Immunosorbent Assay Analysis
Serum concentrations of periostin in the samples of 5
children with mild MPP, 5 with severe MPP, and 10 healthy
children were determined according to the manufacturers’
protocols from the enzyme-linked immunosorbent assay
(ELISA) kits. Absorbance was measured at 450nm using an
ELISA reader. All samples were analyzed in triplicate, and the
average concentration for each patient was calculated.

Western Blot Analysis
Proteins were extracted from the samples of 10 patients
(5 mild cases, 5 severe cases) and 10 healthy children and
Th17 cells were stimulated by the supernatant of BALF of MPP
patients which was separated by centrifugation at 1,000g for
10minutes for BALF of MPP patients. The total protein was
extracted with the conventional method andwas followed by
determination of protein concentration with bicinchoninic
acid method. Subsequently, 30 µg of proteins were subjected
to 12% polyacrylamide-SDS gel electrophoresis and electro-
blotted onto nitrocellulose membranes and blocking over-
night. The primary antibody periostin (cat# ab14041), IL-1β
(cat# ab9787), IL-6 (cat# ab9324), and tumor necrosis factor
(TNF)-α (cat# ab221921) were all from Abcam (Cambridge,
UK) and then added and incubated for 1hour, followed by
phosphatebuffered salinewashing. Subsequently, an antibody
(goat anti-rabbit IgGH&L (HRP), cat# ab97051)was applied to
the primaryantibody-treatedpolyvinylidenedifluoridemem-
branes at room temperature for 2hours. The specific bands on
membranes were visualized using the supersignal chemilu-
minescence system (Promega Corporation) and exposed to X-
ray film. Band intensities were quantitated using Image J
software (Version 2.0) and statistical analysis was performed
with GraphPad Prism (Version 5.04).

Cell Preparation and Transfection
Mouse cell line Th17 was obtained from Cell Library, China
Academy of Science (Shanghai, China), and the cells were
cultured in RPMI 1640 (Sigma-Aldrich, St. Louis, Missouri,
United States), with 10% fetal bovine serum (FBS) (Gibco-BRL,
Grand Island, NewYork, United States). Cellswere cultured in
a 37°C incubator filledwith 5% CO2 and routinely passaged at
90% intensity. The culture medium was supplemented with
10% FBS and 100 units/mL penicillin and streptomycin. It was
stimulated by BALF ofMPP patients. Subsequently, Th17 cells
were stimulated by the supernatant of BALF of MPP patients
for 24hours.

Transfection of Plasmid and siRNA
Human full-length periostin was cloned into the pEX-m02
vector (FulenGen Guangzhou, China). siRNAs fragment

synthesis was obtained from GenePharma company (Gene-
Pharma. Shanghai, China), Th17 cells were seeded onto six-
well culture plates at a density of 2�106 cells/well and
transfected with either overexpression plasmid or the spe-
cific siRNAs for periostin or controls at a concentration of
50 nM by using Lipofectamine 2000 (Invitrogen, Carlsbad,
California, United States) according to the manufacturer’s
protocol. The day before transfection, cells were placed in a
500-µL antibiotic-free growth medium; 20 pmol siRNA
diluted in 50 µL serum-free GibcoOpti-MEM I reduced serum
medium and lightly mixed. Then took 1 µL Lipofectamine
2000 and diluted it into 50-µL Opti-MEM I reduced serum
medium. Mixed gently and incubated at room temperature
for 5minutes. After incubation for 5minutes, dilute oligo-
nucleotides and dilute Lipofectamine 2000 were mixed
gently, then incubated at room temperature for 20minutes.

Cell Apoptosis Assay
Briefly, Th17 cells (1�106/sample) were stained with 4mL of
phycoerythrin-conjugated anti-CD4 MAb (Becton Dickinson,
California, United States) for 30minutes at 4°C, washed, and
thenstainedwithannexinV-FITC/PIkit. Fluorescence-activated
cell sorting analysis for annexin-V and PI staining was perfor-
med using a C6 flowcytometer (BD Biosciences, United States).

Cell Proliferation Assay
Cell proliferation was measured by cell counting kit-8 (CCK-
8) assay (Biyuntian, China) according to the manufacturer’s
instructions. Experiments were performed in 96-well plates.
Th17 cells were seeded at a density of 1�106 cells/mL; 20 μL
CCK-8 solution was added into each well (containing 200 μL
medium) and further incubated for 2hours at 37°C. The
absorbance of each group at 450nm was detected using an
absorbance microplate reader (iMark, China). This absor-
bance is directly proportional to the count of living cells.

Cell Migration Assay
The migration assay was designed using transwell plates
(Corning Costar, Cambridge, Massachusetts, United States)
that were 6.5mm in diameter with 8 μm pore filters. Th17
cells were collected and resuspended in serum-free culture
medium. A total of 1�106 cells in serum-free culture medi-
um were seeded into the upper chamber, while culture
medium supplementedwith 10% FBSwas added to the lower
chamber. After incubation for 24 hours at 37°C, the chambers
were washed three times and fixed with 4% paraformalde-
hyde for 10minutes. Finally, the chambers were stainedwith
0.5% crystal violet and the cells which passed through the
membrane were counted visually under a microscope. The
counts of cells were quantified using Image J.

Statistical Analysis
Clinical data are expressed as median and range. The non-
parametric Mann–Whitney’s U test was used to compare
continuous variables between the two groups. Categorical
variables were assessed using the Fisher’s exact test. For the
quantitative RT-PCR data, relative miRNA expression levels
were calculated by comparative 2�44Ct method. Normally
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distributed data are presented as means� standard devia-
tion. Statistical significance was determined using Student’s
t-test. Multiple comparisons among test groups were con-
ducted by one-way analysis of variance test. A p <0.05 was
considered statistically significant.

Results

Expression of Periostin in MPP Patients
Asshownin►Table 1 and►Supplementary Table S1 (available
in the online version), a total of 10 children hospitalized with
MPPwere enrolled in thestudy, ranging fromages 3 to11years,
including 4 females and 6males. There were five childrenwith
mild MPP and five children with severe MPP. Compared with
the mild cases, severe cases had longer duration of fever and
higher levels of LDH in serum (p<0.05), and had unequivocal
focal or segmental consolidation with pleural effusion
(►Table 1 and ►Fig. 1A, B).

At first, quantitative RT-PCR showed that the content of
M. pneumoniaewas significantly increased inMPP patients, as
about twofold comparedwith healthy children (►Fig. 2A). The
previous study had showed that periostin was a significant
changed protein in serum samples fromMPP. In this study, the
ELISA assay (►Fig. 2B) andwestern blot analysis (►Fig. 2C, D)
wereused todetect theexpression levels of periostin in serum.
The data showed that the levels of periostinwere increased in
MPP patients, particularly in severe cases (n¼3, p<0.05).
These findings suggested that periostin might participate in
the MPP immune response process.

Periostin Modulates Apoptosis in Th17 Cells
To investigate the role of periostin in MPP patients, mouse
cell line Th17was selected and severe as an infection cellular

model to be used to test the periostin correlation with the
extent and severity of the lung lesions in MPP. The specific
process was that the Th17 cells were cultured and trans-
fected with either periostin overexpression plasmid or peri-
ostin targeting siRNA. Followed, the Th17 cells were
incubated with BALF from MPP patients for 24hours.

As shown in ►Fig. 3A, the results showed that all the tran-
sfected plasmid was effectively worked and had no side effects
onTh17 cells. Moreover, it is demonstrated that the number of
Th17 cells were related to the periostin expression levels. The
percentage of apoptotic cells was equally increased in CD4þ
cells at 24hours after periostin overexpression plasmid was
introduced in both control group andMPP group (►Fig. 3B, C).
In contrast, the silence plasmids of periostin decreased CD4þ
cells apoptosis in both control group and MPP group.

These results suggested that knockdown the periostin
expression may play a role in suppressed Th17 cell prolifera-
tion and promoted apoptosis especially in MPP patients.

Periostin Promoted Th17 Cells Migration
We also studied the functional role of periostin in Th17 cell
migration by using a transwell migration assay. The cell
migration and invasion of Th17 were significantly promoted
in periostin overexpression in MPP group when compared
with cells transfected with SiRNA negative control vector
(►Fig. 4, p<0.01). These results suggested that upregulation
of periostin promoted the migration of Th17 cell with
stimulation of BALF from MPP patients.

Periostin Promotes Production of Proinflammatory
Cytokines
To further investigated the relationship between the expres-
sion pattern of proinflammatory cytokines (IL-6, TNF-α, and

Table 1 Baseline characteristics of patients with MPP in the study

Variable Mild Severe p-Value

(n¼ 5) (n¼5) (Mild vs. severe)

Demographic

Age (mo), median (range) 7 (3–11) 7 (4–10) 0.9841

Male gender, n (%) 3 (60.00) 3 (60.00) 1.0000

Symptoms

Total days with fever (d), median (range) 9 (7–10) 15 (14–20) 0.0079

LOS (d), median (range) 11 (7–12) 12 (7–18) 0.3889

Laboratory findingsa

WBC (�109/L) (5–12), median (range) 5.7 (4.7–8.4) 9.2 (6.0–15.8) 0.0238

Hs-CRP (mg/L) (<5), median (range) 30.4 (5.23–37.33) 40.96 (12.94–69.80) 0.1508

LDH (U/L) (159–322), median (range) 295 (211–316) 708 (521–1,442) 0.0079

Radiologyb

Consolidation, n (%) 5 (100.00) 5 (100.00) 1.0000

Hydrothorax, n (%) 0 (0) 5 (100.00) 0.0079

Abbreviations: Hs-CRP, high-sensitive C-reaction protein; LDH, lactate dehydrogenase; LOS, length of stay; MPP,Mycoplasma pneumoniae pneumonia;
WBC, white blood cell.
aThe data of laboratory findings were collected from patients with acute exacerbation of MPP.
bJudged by chest radiograph or computed tomography scan in whole course of the patients.
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Fig. 2 Expression of periostin in the MPP patients. (A) The M. pneumoniae was confirmed by RT-PCR; (B) periostin levels in the MPP were
measured by the relative absorbance from ELISA; (C) western blot analysis showed the correlation between periostin expression in mild group,
severe group, and healthy control group; (D) quantification analysis of western blot. All data are shown as the mean� standard deviation and
were analyzed by one-way analysis of variance with Student’s t-test (�p< 0.05, ��p< 0.01). ELISA, enzyme-linked immunosorbent assay; MPP,
Mycoplasma pneumoniae pneumonia; RT-PCR, real-time polymerase chain reaction.

Fig. 1 Imaging features of lung injury associated with MPP in children. (A) High-resolution CT scan of the chest revealed areas of consolidation
in right middle lobe in a 3-year-old child with mild MPP. (B) High-resolution CT scan of the chest revealed areas of airspace consolidation
and pleural effusion in left lobes in a 6-year-old child with severe MPP. CT, computed tomography; MPP, Mycoplasma pneumoniae pneumonia.
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Fig. 3 FACS analysis of Th17 cell subtypes apoptosis with periostin overexpression and silencing after BALF treatment. (A) The BALF extract from
control group and MPP patients were applied to murine Th17 cells and transfected with periostin overexpression vector and periostin siRNA
fragment separately. The viability of Th17 cells was measured by CCK-8 kit. (B) The Th17 cells were stained with FITC-conjugated mAb to CD4þ
and the apoptosis amount of various immune cell subtypes were counted. The dot-plot patterns were shown for the representative flow
cytometric profile for the targeted cells. (C) Quantification analysis of (B) treatment groups was assessed by ANOVA test followed by Student’s t-
test (�p< 0.05, ��p< 0.01). ANOVA, analysis of variance; BALF, bronchoalveolar lavage fluid; CCK-8, cell counting kit-8; FACS, fluorescence-
activated cell sorting; MPP, Mycoplasma pneumoniae pneumonia; Th17, T helper 17.

Fig. 4 Cell migration assay in Th17 cells. (A) Periostin expression effect cell invasion in murine Th17 cells, analyzed by transwell invasion assay.
The cells were stained with 0.5% crystal violet (magnification, �100). (B) Statistical analysis of migrated cells. The data are presented as the
mean� SD (�p< 0.05, ��p< 0.01). SD, standard deviation; Th17, T helper 17.
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IL-1β) in MPP patients and the periostin, we measured the
proinflammatory factors protein expression level from Th17
cells transfectedwith periostin overexpression and periostin
silence plasmids. All the three cytokines showed a positive
correlation with periostin expression (IL-6, TNF-α, IL-1β).
The M. pneumoniae-periostin group also showed relatively
mild expression of both IL-6 and IL-1β (►Fig. 5A, B). More-
over, M. pneumoniae-periostin group showed higher TNF-α
cytokine levels. Although all three proinflammatory cyto-
kines (IL-6, TNF-α, and IL-1β) levels were found to be in
highly consistence with the periostin expression, those
cytokines expression also exhibited a significant difference
(p<0.05) betweenM. pneumoniae-periostin and the control
groups (►Fig. 5C). These findings indicate that periostin
modulates the secretion of proinflammatory cytokines of
Th17 cells affecting the MPP progress.

Discussion

Inflammatory responses induced by M. pneumoniae coordi-
nate with the injuries to the endothelium, which leads to
high permeability of the alveolar–capillary barrier and alve-
olar edema, thereby inducing pneumonia.19,20 The periostin,
a nonstructural extracellular matrix protein, highly
expressed at sites of injury or inflammation, may play a
role in mediating the MPP. However, the underlying mecha-
nism of this process remains unclear.

A previous study showed that periostin protein expression
increased T lymphocyte cell differentiation as well as
induction of host protective immune response.21 Periostin
has been considered as a promising clinically candidate
biomarker to predict the response to treatments in both
lung-related disease such as asthma22 and idiopathic pul-
monary fibrosis.23 However, the clinical effects of periostin
in predicting MPP are limited by the poor understanding of
the underlying mechanisms of MPP. In this study, our
results showed that the periostin was expressed in MPP
patients, and the level of periostin protein was positively
correlated with the severity of MPP, which may function to
promote wound healing.

Th17 cells are involved in respiratory Mycoplasma infec-
tion in animals and contributes to a Mycoplasma-induced
lung inflammation.24 In previous studies, the level of Th17
cells was remarkably increased in children with M. pneu-
moniae infection, and patients with hepatic and cardiovas-
cular extrapulmonary manifestations showed a higher
frequency of Th17 cells when compared with those with-
out extrapulmonary manifestations, suggesting that Th17
cells may be involved in the clearance of M. pneumoniae
but excessive Th17 responses may contribute to the immu-
nopathological damage.14 Combined with previous studies,
which showed that Th17 cell surface expresses periostin
receptor integrin αvβ3,16 this study hypothesize that the
airway epithelial secretion periostin, which binds to integ-
rin on the Th17 cell surface, allows Th17 cells to migrate
into the alveoli and participates in the immune response
against M. pneumoniae in the lungs, maintaining the mu-
cosal barrier integrity against M. pneumoniae infections.
Therefore, we investigated the role of periostin in regulat-
ing Th17 cells apoptosis, migration, and inflammatory
cytokines in approaching MPP. The results demonstrated
that the periostin inhibits apoptosis of CD4þ subtype Th17
cells. Moreover, periostin promoted Th17 cell migration,
especially in the MPP group. Periostin also induced expres-
sion of proinflammatory cytokines (IL-6, TNF-α, and IL-1β)
of Th17 cells.

There is evidence that periostin has a protective role in
inhibiting a variety of damage-induced cells apoptosis, such as
stretch-induced apoptosis,25 melatonin-induced apoptosis,26

and hypoxia-induced apoptosis,27 which in consistence with
our data that periostin inhibits CD4þ apoptotic lymphocytes
apoptosis in M. pneumoniae-induced Th17 cells. The correla-
tion numbers of T cell subsets CD4þ are linked with illness
duration, suchas the levelsofCD4þweresignificantlydropped
after effective treatment for chronic renal insufficiency

Fig. 5 Proinflammatory cytokines assay in Th17 cells. Differential
protein expression of IL-6, IL-1β, and TNF-α was analyzed in BALF of
control (A) and MPP (B) patient groups treated with Th17 cells. The
cells were cultured to 90% confluence in Dulbecco’s modified eagle
medium supplemented with 10% fetal bovine serum at 37°C and in 5%
CO2. (C) Quantification analysis of (A) and (B) after transfection for
24 hours. All data are shown as the mean� SD and were analyzed by
one-way ANOVA with Student’s t-test (�p< 0.05, ��p< 0.01). ANOVA,
analysis of variance; BALF, bronchoalveolar lavage fluid; IL, interleu-
kin; MPP, Mycoplasma pneumoniae pneumonia; SD, standard devia-
tion; Th17, T helper 17; TNF, tumor necrosis factor.
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people.28 Our data showed the same trend that periostin
overexpression downregulated the apoptosis CD4þ in MPP
group.

Previousdata showed that the level of IL-6 in theacute stage
was significantly higher than those in the recovery stage, and it
couldbeusedasa reference index for theassessmentofdisease
severity.29Maturation and releasing of IL-1β also relatedwith
cytoadherence ability of M. pneumoniae upon infection. This
result suggested that the cytoadherence ability ofM. pneumo-
niae activated immune responses and was involved in the
pathogenesis of M. pneumoniae infection.30 In addition, the
high expression of TNF-α not only mediated MPP inhibition
through epithelial apoptosis but also worked as a good diag-
nostic biomarker for differentiating children with RMPP and
generalMPP.31,32 Based on the above analysis, our results, that
periostin-induced expression of proinflammatory cytokines,
might provide potential targets for understanding the cause or
mechanism of MPP.

This experiment found that the periostin may play an
important role in mediating the course of MPP, but the
underlying mechanism of this process had not been con-
firmed and elaborated. Therefore, advanced research needs
to establish a rat model of MPP and probe into the relation-
ship between the periostin expression and Th17 activation in
MPP. The pathogenic mechanism in MPP may provide new
targets for MPP therapy.
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