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Abstract: Objective: This study aimed to investigate the changes of serum levels of TNF-a, IL-5 and IgE in myco-
plasma pneumonia (MP) infection patients with or without bronchial asthma and explore its clinical importance.
Methods: ELISA and Western blot assay were performed to detect the serum levels of TNF-a, IL-5 and IgE in 35
healthy subjects, 45 patients with MP infection and 40 bronchial asthma patients with MP infection. Results: The
serum levels of TNF-q, IL-5 and IgE in MP infection patients and asthma patients with MP infection were significantly
higher than those in healthy subjects (P<0.01). Moreover, the serum levels of TNF-q, IL-5 and IgE in asthma patients
with MP infection was markedly higher than those in MP infection patients (P<0.05). Correlation analysis showed
serum TNF-a was positively associated with serum IL-5 (r=0.9636, P<0.01), serum TNF-a positively related to IgE
(r=0.9841, P<0.01) and serum IgE positively relevant with serum IL-5 (r=0.9572, P<0.01) in asthma patients with
MP infection. Conclusion: Our findings indicate that serum levels of TNF-a, IL-5 and IgE may play important roles in
the pathogenesis of MP infection, especially in asthma patients.
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Introduction

Mycoplasma pneumoniae (MP) is a major
pathogen of respiratory infection and usually
causes community-acquired pneumonia. MP
causes not only different respiratory diseases
including mild upper respiratory tract infection
and severe fatal pneumonia, but extrapulmo-
nary diseases including myocarditis, meningitis
and hemolytic anemia [1]. Some studies have
shown that MP infection is an important factor
in stable asthma and acute attack of asthma
[2-5]. Wu et al [2] found 42% of patients with
stable asthma had concomitant MP infection.
However, lack of awareness of MP infection
and lack of indicators specific for the diagnosis
of MP infection, the specific mechanism under-
lying the MP infection induced deterioration
and progression of asthma is still poorly
understood.

Although available findings are not conclusive,
they are enough to provide effective evidence

for the evaluation of asthma. A variety of stud-
ies [5-8] have shown that MP infection patients
have increased expression of a large amount of
cytokines and some immunoglobulins, espe-
cially in those with concomitant stable or acute
asthma. This study was undertaken to detect
the serum levels of TNF-a, IL-5 and IgE in
healthy subjects, MP infection patients and
asthma patients with MP infection, aiming to
investigate the role of these factors in the
pathogenesis of MP infection of asthma
patients.

Materials and methods
Clinical information

MP patients and asthma patients with MP
infection were recruited from the Department
of Respiratory Diseases, Tongji Hospital, from
June 2013 to September 2014. MP infection
was diagnosed according to the diagnostic cri-
teria, and concomitant asthma was diagnosed
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Figure 1. Serum TNF-a determined by ELISA in healthy subjects, MP infection
patients and asthma patients with MP infection.
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Figure 2. Serum IL-5 determined by ELISA in healthy subjects, MP infection pa-
tients and asthma patients with MP infection.

mean age was 33.52+4.8
years (range: 25-46 years).
These subjects and their rel-
atives had no respiratory
allergic diseases and had no
history of infection recently;
2) MP infection patients: A
total of 45 patients diag-
nosed with MP infection
were recruited. There were
24 males and 21 females.
The mean age was 25.81
+4.15 years (range: 18-40
years); 3) asthma patients
with MP infection: a total of
40 asthma patients with MP
infection were recruited.
There were 19 males and 21
females. The mean age was
23.61+3.62 years (range:
14-36 years). There were no
marked differences in the
age and gender among three
groups (P>0.05). Informed
consent was obtained before
study, and this study was
approved by the Ethics
Committee of our hospital.

Detection of serum TNF-a,
IL-5 and ISE by ELISA

Double-antibody sandwich
ELISA was employed to
detect the serum TNF-q, IL-5
and IgE in these partici-
pants. For healthy subjects
and patients, fasting blood
(3 ml) was collected and
anti-coagulated. After cen-
trifugation, serum was col-
lected and stored at -80°C.
Corresponding ELISA Kkits
were purchased from Sh-
anghai Licheng Biotech Co.,
Ltd, and detection was done
according to manufacturer’s
instructions.

Detection of TNF-«, IL-5 and

on the basis of Chinese guideline for the pre- ISE by Western blot assay

vention and management of bronchial asthma

(Primary Health Care Version) [9]. 1) Healthy Western blot assay was performed to detect
subjects: a total of 35 healthy subjects receiv- the serum TNF-a, IL-5 and IgE in healthy sub-
ing physical examination were recruited, and jects and patients. Antibodies against TNF-a,
there were 18 males and 17 females. The IL-5 and IgE were purchased from Abcam (UK;
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Serum TNF-q, IL-5 and ISE

determined by Western blot
assay

Western blot assay was per-
formed to detect the serum
TNF-o, IL-5 and IgE. When
compared with healthy con-
trols, the serum TNF-¢, IL-5
and IgE increased dramati-
cally in MP infection patients
and asthma patients with
l MP infection (""P<0.01). In

addition, the serum TNF-q,
ILL5 and IgE in asthma
patients with MP infection
were markedly higher than
those in MP infection pa-
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Figure 3. Serum IgE determined by ELISA in healthy subjects, MP infection pa-

tients and asthma patients with MP infection.

Lot number: #ab9739, #ab22448 and #ab73-
82). Internal reference antibody and secondary
antibody were purchased from Cell Signaling
Technology (USA; Lot number: #5174; #7074).

Statistical analysis

Data are expressed as mean + standard devia-
tion ( X +S). Data of three groups were from
independent random samples. Homogeneity of
variance test was performed before compari-
sons of means among groups. One way analy-
sis of variance was employed for comparisons
among groups. Correlation analysis of serum
TNF-a, IL-5 and IgE was done with Sperman’s
correlation analysis. Statistical analysis was
performed with SPSS version 19.0. A value of
P<0.05 was considered statistically significant.

Results

Serum TNF-a, IL-5 and IgE determined by
ELISA

When compared with healthy subjects, the
serum TNF-¢, IL-5 and IgE increased signifi-
cantly (Figures 1-3; ""P<0.01). In addition, the
serum TNF-q, IL-5 and IgE in asthma patients
with MP infection were also markedly higher
than those in MP infection patients (‘P<0.05;
Table 1).
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tients (‘P<0.05; Figure 4A,
4B).

Correlation analysis of se-
rum TNF-a, IL-5 and ISE in
asthma patients with MP

infection

In asthma patients with MP infection, correla-
tion analysis showed serum TNF-a was posi-
tively related to serum IL-5 (r=0.9636, P<0.01)
and serum IgE (r=0.9841, P<0.01), and serum
ISE was also positively associated with IL-5
(r=0.9572, P<0.01).

Discussion

Combined MP infection and asthma is a com-
mon clinical characteristic in adolescents and
usually characterized by fever and chronic
cough, which are similar to clinical manifesta-
tions of common upper respiratory tract infec-
tion. Thus, combined MP infection and asthma
is often misdiagnosed in clinical practice, which
eventually influences the subsequent treat-
ment of this disease [7, 10]. MP infection may
directly injury the airway epithelial cells, disrupt
the its mucosal barrier, dys-regulate mucus
secretion of the airway, resulting in production
and release of cytokines and inflammatory
mediators [11], including platelet activating
factor and leukotriene. This may cause airway
mucosal edema and increased glandular secre-
tion, finally resulting in lung dysfunction,
immune mediated injury and chronic respirato-
ry allergic reaction which usually presents small
airway dysfunction characterized by increase in
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Table 1. Serum TNF-¢, IL-5 and IgE in healthy subjects, MP
infection patients and asthma patients with MP infection

these cells, which is also known as
primary sensitization [18]. When

Variable

Healthy con-  MP infection Asthma patients with
trols (n=35) patients (n=45) MP infection (n=40)

the same allergen is encountered
again, type | immediate hypersen-

TNF-a (pg/ml) 45.46+21.46 141.72+52.26" 182.27+55.45"""
76.11+22.8A"""
20.384+8.08 84.03+23.94" 126.91+47.68"""

IL-5 (pg/ml) 8.65+2.04 49.02+16.33"

IgE (1U/ml)

sitivity may occur. Under this condi-
tion, different inflammatory media-
tors and cytokines are related by a

Note: *: P<0.01 vs. healthy controls; **: P<0.05 vs. MP infection patients.

airway resistance and reduction in respiratory
peak flow, leading to asthma attack or deterio-
ration of asthma [12, 13]. In addition, MP infec-
tion may induce IgE production which may also
activate neurological mechanism of asthma
and airway hyper-responsiveness [14]. Thus,
MP infection may not only cause frequent
attack of asthma, but induce the occurrence of
asthma.

TNF-« is a protein mainly produced by activated
macrophages and monocytes, involved in the
normal inflammatory reaction and immune
response and crucial for the maintenance of
homeostasis [15]. TNF-a production increases
under a variety of pathological conditions
including sepsis, malignancies, heart failure
and chronic infection [16]. After MP infection,
serum TNF-« level increases, and it may be one
of mechanisms inducing or deteriorating asth-
ma [17]. Our results showed patients with
respiratory MP infection had significantly
increased serum TNF-o when compared with
healthy controls (P<0.01). In addition, the
serum TNF-a in patients with combined asthma
and MP infection was also markedly higher
than that in both healthy controls and patients
with MP infection alone (P<0.05). This suggests
that a large amount of TNF-« is released in
patients with MP infection to combat with the
inflammatory reaction. On the contrary, the
increased TNF-a also aggravate airway hyper-
responsiveness, inducing or deteriorating
asthma.

IgE is mainly produced by the plasma cells in
the lamina propria of airway and also an immu-
noglobulin with the lowest level among immu-
noglobulins in the serum. The presence of aller-
gic disease or parasitic infection may specifi-
cally cause increase in IgE. After MP infection,
a lot of cytokines and inflammatory factors are
released in the airway, causing airway hyper-
responsiveness. IgE antibody may bind to IgE
on the basophils and mast cells, sensitizing
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variety of inflammatory cells, which
dilates capillaries, increases their
permeability and elevates glandu-
lar secretion, resulting in airway edema,
increase in secretions and subsequent deterio-
ration of infection and asthma. In MP infection
induced asthma, IgE is not only a source of
infection but an allergen. Our results showed
MP infection patients had significantly
increased serum IgE when compared with
healthy controls (P<0.01). Moreover, in patients
with combined asthma and MP infection, the
serum IgE was markedly higher than that in
both patients with MP infection alone and
healthy controls (P<0.05). Thus, we speculate
that IgE plays a crucial role in the pathogenesis
of MP infection, especially in patients with con-
comitant asthma.

IL-5 is a cytokine secreted by Th2 cells and
mast cells and mainly promotes the growth and
differentiation of eosinophils. Studies [19, 20]
have showed the serum IL-5 in patients with
acute MP infection is significantly higher than
that in healthy controls, and it in patients with
combined asthma and MP infection further
increased. Thus, IL-5 is a major cytokine in
patients with acute MP infection and plays an
important role in the pathophysiology of
asthma.

In asthma patients with MP infection, the serum
TNF-a, IgE and IL-5 were markedly higher than
those in healthy controls. Further correlation
analysis showed serum TNF-o was positively
with serum IL-5 (r=0.9636, P<0.01) and IgE
(r=0.9841, P<0.01), and positive correlation
was also observed between IgE and II-5
(r=0.9572, P<0.01). This suggests that detec-
tion of TNF-«, IgE and IL-5 is helpful for the diag-
nosis of combined asthma and MP infection.
Serum TNF-q, IgE and IL-5 may serve as a refer-
ence indicator for the early diagnosis of com-
bined asthma and MP infection, and they not
only provide evidence for the determination of
disease progression, but may guide the clinical
medication of this disease.
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Figure 4. Serum TNF-¢, IL-5 and IgE determined by Western blot assay in healthy subjects, MP infection patients and

asthma patients with MP infection.

Taken together, our findings provide an indica-
tor for the diagnosis of combined asthma and
MP infection. Detection of serum TNF-«, IgE
and IL-5 is convenient and rapid and has good
sensitivity and specificity. Thus, it may be help-
ful for the early diagnosis and therapy of this
disease and reduce the misdiagnosis in clinical
practice. However, there are still limitations in
the present study (such as small sample size
and limited expansion of our results). Thus,
more studies with large sample size are
required to confirm our findings.
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