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INTRODUCTION
Mycoplasma pneumonae pneumonia (MPP) as one of
the primary community-acquired pneumonia may cause
extrapulmonary complications easily and result in
severe pneumonia, thereby seriously threatening
children's health.1 Currently, the pathogenesis of MPP is
widely attributed to the fact that the release of certain
inflammatory mediators and cytokines under the
promotion of Mycoplasma pneumoniae causes body
immune regulation dysfunction, thus leading to body
immune injury and inducing MPP.2,3 The costimulatory
molecule soluble B7 homolog 3 (sB7-H3) is a member
of the chemokine family that will exacerbate the
autoimmune injury of lung epithelial cells by inducing the
activation of chemokines and complement components,
and accelerate the progress of MPP.4 TNF-α is an
important inflammatory factor mainly produced by
macrophages and monocytes with close correlation to

inflammation and infection.5 Interleukin-1β (IL-1β) is an
important inflammatory factor dually sourced from
peripheral and central nervous system that can induce
the generation and release of IL-8 and other inflam-
matory factors.6 IL-6 is an important immunoregulatory
factor which participates in the pathological process of
the lungs and humoral immune regulation. It often
occurs during the acute period of inflammatory reaction
and the lung infection degree can be manifested by its
level.7,8 The specific process of changes in sB7-H3
and cytokines (TNF-α, IL-1β and IL-6) at onset of MPP
is unclear yet. 
The aim of this study was to explore relationship
between serum sB7-H3 and cytokines (TNF-α, IL-1β
and IL-6) and to evaluate the development of MPP
through analysis of the expression levels of above
indices in serum of children with MPP.

METHODOLOGY
The experimental study was carried out at Department
of Clinical Laboratory, Renmin Hospital of Wuhan
University, China, from January 2018 to August 2019.
The study was conducted after obtaining informed
consent from children’s family members upon the
approval of the Hospital Medical Ethics Committee. One
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hundred and eight children with MPP (MPP group) were
selected and divided into severe MPP group (53 cases)
and mild MPP group (55 cases), according to children’s
condition. The MPP diagnostic criteria: patients with
clinical manifestations of fever, cough, dyspnea, and
lung rale; abnormal changes in unilateral or bilateral
chest were detected by imaging examination; the
presence of positive MP-specific IgM antibody; no other
type of pathogen infection was detected at the initial
stage of disease course. Inclusion criteria were: children
who met MPP diagnostic criteria without being treated
with macrolide antibiotics since the onset of the disease;
without immune disease; without unexplained long-term
fever or joint swelling and pain; and those without other
endoscopic diseases, whose parents accepted the study
with informed consent. Exclusion criteria were: children
with congenital immune diseases; other pathogen
infections recently; those with allergic constitution.
Children were labelled severe MPP if they have two of
these condition; body temperature of exceeding 38.5°C
continuously or no improvement or even worsened
condition as shown in chest radiography after being
treated by macrolides for more than 7 days; large
shadows above the lung or lung segment as shown in
chest radiograph; obvious symptoms of anhelation or
tachycardia; pulmonary atelectasis, lung abscess,
pleural effusion and other complications; hypoxemia.
Heart failure and other extrapulmonary complications.
The criteria for mild MPP were no dyspnea, no
intrapulmonary and extrapulmonary complications after
being treated with macrolides for 7 days.
In addition, 50 children who received hernia or selective
operation due to redundant prepuce from January 2018
to August 2019, were included in control group: Inclusive
criteria in control group were: children with no skin,
respiratory tract, digestive system, urinary system and
other infection symptoms over the past one month, and
children without being diagnosed with immune diseases
in the past. Children with long-term fever, joint swelling
and pain, children with the medical history of recent or
long-term use of glucocorticoids, children using immuno-
globulins, interferons and other immuno-modulators and
immunosuppressants over the past two months were
excluded. 
The venous blood of MPP children in the acute period at
24 hours after admission was taken for centrifugation
collection of serum. After admission and diagnosis, MPP
pediatric patients were divided into severe MPP group
and mild MPP group according to their condition. The
serum of the subjects was collected. One-time serum of
children in control group was retained. The expression
serum levels of sB7-H3 and cytokines TNF-α, IL-1β and
IL-6 were detected by enzyme-linked immunosorbent
assay. 
Data was analysed by SPSS 25.0. Measurement data
were denoted as mean ±SD, and independent sample

t-test was used. Count data were denoted as n (%).
Pearson's linear correlation analysis was used. Origin
9.0 was used as the correlation analysis chart. The
p <0.05 was considered as the difference with statistical
significance.

RESULTS
Among 108 children in MPP group, 56 cases (51.85%)
were boys and 52 cases (48.15%) were girls, aged l-13
(5.71 ±1.95) years, with onset time of 1-7 (3.53 ±1.44)
days. Among the 55 children with mild MPP, there were
30 (54.55%) boys and 25 girls (45.45%) between the
age of 1-13 (5.96 ±1.75) years. Among the 53 children
patients with severe MPP, 26 cases (49.06%) were boys
and 27 cases (50.94%) were girls, aged of 1-13 (5.58
±1.81) years. Among 50 subjects in control group, there
were 26 boys (52.00%) and, 24 girls (48.00%) between
the age of l-13 (5.84 ±2.47) years. 
Serum sB7-H3, TNF-α, IL-1β, and IL-6 levels in MPP
group were higher than those in control group (all
p <0.001, Table I). Serum sB7-H3, TNF-α, IL-1β, and IL-6
levels in severe MPP group were higher than those in
mild MPP group (all p <0.001, Table II). Pearson's linear
correlation analysis results showed that the serum level
of sB7-H3 had positive correlation with TNF-α, IL-1β and
IL-6 in MPP group (r=0.986, p<0.001; r=0.987, p<0.001;
and r=0.991, p<0.001 respectively, Figure 1).

DISCUSSION
Costimulatory molecules synergistic or antagonistic with
cytokines can jointly participate in MPP pathogenic
process.9 sB7-H3 can participate in body immune
regulation. As it has been reported that sB7-H3 can
upregulating the expression of certain cytokines, which
is correlated with the duration of MPP disease course.10

It has also been founded by some studies that the
expression of sB7-H3 in serum of patients under
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Table I:   Comparison of sB7-H3, TNF-α, IL-1β , IL-6 between MPP group
              and control group.

Indices                          MPP group               Control group              p-value

                                      （n=108）               （n=50）

sB7-H3（μg/L）            8.58 ±0.63                 5.47 ±0.46                ＜0.001

TNF-α（ng/L）             71.37 ±1.68               21.84 ±1.25               ＜0.001

IL-1β（ng/L）              191.30 ±3.15              28.89 ±2.54               ＜0.001

IL-6（ng/mL）               2.74 ±0.10                 0.37 ±0.06                ＜0.001

Table II:   Comparison of sB7-H3, TNF-α, IL-1β, IL-6 between mild MPP group
               and severe MPP group.
Indices                      Mild MPP group      Severe MPP group          p-value

                                       （n=55）                （n=55）

sB7-H3（μg/L）            6.56 ±0.85                 11.04 ±1.22               ＜0.001

TNF-α（ng/L）             68.70 ±2.01               116.67 ±3.44              ＜0.001

IL-1β（ng/L）              181.53 ±3.17             241.32 ±3.69              ＜0.001

IL-6（ng/mL）               2.04 ±0.12                 3.88 ±0.61                ＜0.001
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mycoplasma pneumonae infection was significantly
upregulated and the concentration was significantly
increased.11

In this study, serum sB7-H3 levels in MPP group were
higher than those in control group, which were correlated
with the severity of MPP. 
A large amount of TNF-α will be produced by
macrophage after being induced by mycoplasma
pneumoniae, leading to lung damage in situ. In addition,
a large number of TNF-α will enter the blood circulation
and cause extrapulmonary tissue injury. It has also been
found by one study that TNF-α showed high expression
in bronchoalveolar lavage fluid in patients with refractory
mycoplasma pneumonae pneumonia.12 In this study, it
was found that serum TNF-α levels in MPP group were
higher than those in control group and correlated with
the severity of MPP.
IL-1β is regarded as a multifunctional cytokine, which
can activate T cells. It has been indicated that lung
inflammatory reaction of bovine infectious pleuro-
pneumonia could increase the IL-1β factor expression.13

In this study, it was found that IL-1β in the MPP group
increased significantly compared to that in the control
group, and also significantly increased in the mild and
severe groups of MPP, suggesting that IL-1β partici-
pated in the development of MPP. This generally
accords with the researches and reports by Lieberman
et al.14

IL-6, which is generated by activated macrophages,
monocytes, T cells has a low concentration in normal
serum.15 During the acute period of mycoplasma
infection, strengthening the release and synthesis of
inflammatory cytokines, and the generation of auto-
antibodies by inducing the differentiation of T cells can
cause autoimmunity to occur. The degree of increase is
closely related to the occurrence and development of
infection.16 IL-6 as an important endogenous pyrogen
will give rise to acute fever.17 According to one study,
interleukin-6 may participate in the process of central
nervous system inflammation, caused by mycoplasma
pneumonae.18

This study showed that serum IL-6 level in MPP group
was higher than that in control group. The difference in
serum IL-6 between the mild MPP group and the severe
group also had statistical significance. Therefore, the
important role and clinical significance of IL-6 in the
pathogenic process of mycoplasma pneumonae should
be highly valued.
According to Pearson's linear correlation analysis
results, serum sB7-H3 level in MPP group was positively
correlated with TNF-α, IL-1β, and IL-6, suggesting that
B7-H3 could promote the generation of cytokines TNF-α,
IL-1β, and IL-6 by playing a dual-directional regulating
role in balancing Th1 type cytokines (TNF-α, IL-1β, etc.)
and Th2 type cytokines (IL-6, etc.).19-21 Expression levels
of sB7-H3 and TNF-α, IL-1β, and IL-6 were associated
with severity of MPP disease. By monitoring the
changes in the level of the above indices during the
whole course of children patients with MPP, it is feasible
to analyse and estimate the progress and prognosis of
children patients with MPP. 

CONCLUSION
SB7-H3, TNF-α, IL-1β and IL-6 increased significantly in
serum of children patients with MPP. Detection of above
indices may be conducive to early diagnosis of MPP and
the judgement of the severity of this disease. 
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Figure 1: Correlation analysis between sB7-H3 and TNF-α (a), IL-1β (b) and IL-6 (c) in MPP children.
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