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ABSTRACT

The acute inflammation in bronchial and pulmonary interstitial are regarded as the main pathological
injury of Mycoplasma pneumoniae pneumonia (MPP). However, the exact mechanism of CXCLS8 and its
mRNA in the children with Mycoplasmal pneumonia needs to be further clarified. The concentration of
the CXCLS in serum and the level of CXCL8 mRNA in PBMCs of forty-eight children were dynamically
measured by ELISA and PCR. The ratio of 1lgcDNA/IgGAPDH was regarded as the extreme level of
CXCL8 mRNA. The serum level of CXCLS8 and expression of CXCL8 mRNA in PBMCs in MPP children
were (298.917+£51.860) pg/mL and (1.848+0.525) IlgcDNA/IlgGAPDH. There were significant differences
between the trial groups and normal controls (P<0.05). Further observation showed that the levels of
CXCL8 mRNA in peripheral blood of the children with severe illness were significantly higher than those
in light cases (P<0.05). Intravenous infusion of Erythromycin was provided in the acute phase for seven
to ten days, and followed by the use of sequential therapy of Azithromycin for about three to four weeks,
the children’s condition were gradually from acute stage to recovery stage. CXCL8 and its mRNA levels
in peripheral blood of the sick children were all significantly decreased comparing with those in the acute
stage (P<0.05). Further analysis showed that CXCL8 and its mRNA had a significant correlation in the
acute phase, and it was related to the severity of the disease and the course of the disease. The correlation
between CXCLS and its mRNA was significantly decreased in the recovery phase. There was only a weak
correlation between serum CXCLS level and serum Anti-MP level in both acute and convalescent stages
(r=-0.2917, P=0.0891; r=-0.2783, P=0.1055). The level of CXCLS8 and its mRNA was increased in the
peripheral blood of the sick children with mycoplasma pneumonia, and also correlated with the severity of
the disease. The level of CXCLS in peripheral blood was strongly correlated with its mRNA and weakly
correlated with anti-MP level. The content of CXCLS in serum of the sick children can be reduced by
Azithromycin via the pathway of inhibiting the proliferation of MP.
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INTRODUCTION

lycoplasma pneumoniae pneumonia (MPP), also

known as primary atypical pneumonia, is caused by
Mycoplasma pneumoniae (MP) and common in infants
and children. The acute inflammation in bronchial and
pulmonary interstitial are regarded as the main pathological
injury. The data of new research have been verified that
the infection rate of MP was increased to 12.3%, and
quarterly positive rates of MP samples ranged from 1.5%
to 27.3% (Dumke et al., 2015). The infection rate of MP
in the infants and young children in our country is also
gradually increased (Sun ef al., 2015), and has the central
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easy recurrence and others. The exact mechanism needs
to feature as follows, such as lower onset age, longer
course, be further clarified. The present study has been
shown that mycoplasma pneumonia is regarded not only
as a pathogen, but also as one of the most important
allergens, which can trigger the immune system of the
hosts, and subsequently induce strong immune responses.
The cellular immune might play an important regulatory
role in pathological damages of pulmonary interstitial
inflammation in the sick children. CXCLS, an important
proinflammatory factor, is one of a vital member of the CXC
chemokine subfamily and has made great contributions to
the immune regulation of inflammatory responses (Wang
et al., 2017). In order to explore the effect of CXCL8 and
the immune response during the prognosis of MPP, the
levels of CXCL8 and its mRNA in the peripheral blood
of some typical cases were detected. The detailed results


crossmark.crossref.org/dialog/?doi=10.17582/journal.pjz/2020.52.1.303.312=pdf&date_stamp=2008-08-14
https://dx.doi.org/10.17582/journal.pjz/2020.52.1.303.312

304 L. Sun et al.

would be as follows.
MATERIALS AND METHODS

Clinical data

Forty-eight typical cases (male 28, female 20) with
MPP were recruited from october 2014 to march 2016 in
the Maternal and Child Health-Care Hospital of Huainan.
The age of the victims ranged from four months to ten
years. Among them, the age from three to twelve months
in 6 cases, the age from one to three years in 18 cases
and from three to ten years in 24 cases. The diagnosis of
MPP was based on the criteria set out by the guidelines
for the management of children with community acquired
pneumonia (2013 revision) (Chinese medical science
branch of science and society). All the sick children were
selected to meet the following diagnostic criteria: the
positive of anti-MP-IgM in serum, the negative of sputum
culture, without immune system disease, without long-
term use of corticosteroids. According to the children’s
condition, the cases were divided into light disease (36
cases) and severe cases (12 cases). According to the course
of the disease, the patients were divided into acute stage
and recovery stage. The thirty children (male 15, female
15, aged from five months to fifteen years) with normal
physical examination in the same period were considered
as normal controls. All of the patients and their parents
provided verbal permission for their data and records to be
used in this study.

Reagents and instruments

The ELISA test kits used for the quantitative
measurement of CXCLS8 was purchased from DIACLONE,
France. The fetal bovine serum was purchased from Bio
Basic Inc, USA. Ficoll-Hypaque (1.077+£0.001) was
purchased from the Second Reagent Factory of Shanghai.
Trizol reagent was purchased from Invitrogen Co., USA.
RPMI 1640 complete culture medium was purchased
from Sigma, USA. The extraction kits of the first strand
of AMV cDNA were purchased from Shanghai Shenneng
Gambling Co., China. Polymerase chain reaction (PCR)
kits were purchased from Sangon Biotech (Shanghai)
Co., China. The synthesis kits of script cDNA were
purchased from Beijing Tiangeng biochemical technology
Co., China. Light Cycler Fast Start DNA Master SYBR
Green I reagent was purchased from Roche Co., Germany.
Mycoplasma pneumoniae antibody diagnostic Kkits
were purchased from Zhuhai Lizhu Reagent Co., Ltd.
The automatic microplate washer (EXL-50X) and the
automatic microplate-reader for ELISA (EXL-808) were
all purchased from Bio-Tek Co., USA. The high-speed
centrifuge (5415D) was purchased from Eppendorf® Co.,

Germany. The ultraviolet visible spectrophotometer (UV-
5800PC) was purchased from Shanghai Element Analysis
Instrument Co., China. The fluorescence microscope
(Nikon E-400) was purchased from Nikon Co., Japan.
Gradient PCR instrument (TP600) was purchased from
TaKaRa Co., Japan. The iCyclez® real-time quantitative
PCR instrument was purchased from Bio-Rad Co., USA.
Molecular Imager ChemiDoc™ XRS* analysis system
was purchased from Bio-Rad Co., USA.

Collection of specimens

The total volume of 5 ml inguinal venous blood or
peripheral venous blood were collected from the sick
patients with MPP, and quickly stored in two heparin
anticoagulant tubes and other two sterile Eppendorf
test tubes, respectively. The former tubes were used for
separation of the peripheral blood mononuclear cells
(PBMCs) and extraction of the total RNA, and follow-
up measurement of CXCL8 mRNA in the PBMCs. The
latter tubes were used for measurement of free CXCLS in
serum. All samples were detected in our laboratory as soon
as possible.

Detection of CXCLS in serum

Solid phase sandwich ELISA method was used to
detect in our studies. The standard curve was drawn by 1:2
dilution of the standard dilution solution provided by the
reagent company. The groin venous blood or peripheral
venous blood of the cases was collected in batches and
then used to isolate the fresh serum. The control groups of
CXCLS8 markers with two blank pores, two negative pores
two positive pores were made in each test. Every titer was
measured twice by ELISA analyzer at 450 nm and the
final average OD of titer was then calculated. The positive
threshold was >2.1, which was the rate of average OD of
sample to the average titer OD of negative control. The
minimum detectable dose of human CXCLS8 was usually
less than the concentration of 19 pg/mL, and its detective
value was range from 78 pg/mL to 5,000 pg/mL. The
dilutions of the standard were taken as the abscissa and the
OD data were taken as the ordinate in standard curves, so
that the concentrations of CXCLS8 in serum samples were
calculated from these curves using the standard samples
in the kits.

Detection of Mycoplasma pneumoniae antibody

The serum was routinely separated and determined
by Passive Agglutination method. When the titer of
Mycoplasma pneumoniae antibody with more than or
equal to 1:80, it could be considered positive.

Extraction, isolation and purification of PBMCs
After total volume of 1 mL heparin anticoagulant
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blood mixed with the equal volume Hank’s liquid without
Ca?" and Mg?', and then layered the diluted blood over the
surface of the isolation medium carefully. Conventionally
centrifuge at 500 RCF for 35 min at 20~25°C. The blood
should separate out into four distinct bands, such as
plasma, PBMCs, isolation media, and the red blood cell
pellet. Pipette the layer of PBMCs carefully and the place
the solution into another clean centrifuge tube. Take the
diluted the PBMCs solution to 5 mL with Hanks Balanced
Salt Solutions (HBSS) without Ca** and Mg?" and then
invert the tubes several times to suspend the cells. The
PBMC:s solution was centrifuged at 350 RCF for 10 minutes
so that large of PBMCs pellet should be present at the
bottom of the tube. Remove the supernatant with a pipette
carefully so that the pellet was not disturbed. Continued to
centrifuge the tubes at 250 RCF for 5 min and removed the
supernatant with pipette as soon as possible. PBMCs were
resuspended in complete HBSS without Ca?* and Mg?*
at a density calculated to yield a final concentration of
(1~2) x10° cells per mL in each tube. The results had been
shown that the yield samples and the viability of PBMCs
was more than ninety-five percent. A small amount of cell
suspension was randomly selected and taken by the blue
stain, and the cellular activity was examined under the
microscope after Trypan blue exclusion assay.

Extraction of total RNA from PBMCs, and identification of
its concentration and purity

The concentration of PBMCs was diluted to (1~2)
x10%/mL with RPMI 1640 complete culture fluid and their
total RNA was extracted by Trizol reagent. The total RNA
3 uL was mixed with bromophenol blue 1 L, and taken
in 1.2% TAE agarose gel (0.51 EB g/mL) electrophoresis
for 25 min. Three fluorescent bands (288, 18S, 5.8S) could
be visible under the nucleic acid gel image analyzer and
the density scanning camera was performed under the
background of ultraviolet radiation. The density of 28S
band was more than the twice of that of 18S band. The
results indicated that the total RNA was good, which
could be satisfied with the requirements of the following
experiments (Fig. 1a). The total RNA template was diluted
in the proportion 1 in 250 and the value of OD, /OD,
was measured by ultraviolet spectrophotometry. When the
value was ranged from 1.8 to 2, the total RNA purity was
better.

Table I. The primer sequences of MP, CXCL8, GAPDH.

The reverse transcription of total RNA

The total RNA was extracted from PBMCs of the
sick children and health controls, which were all reversed
transcription into cDNA under the help of random primers.
The reaction system was as follows: no RNase water 2 uL,
5XRT buffer 4uL, dNTP Mix (10m mol/L) 2uL, RNase
inhibitor (20U/uL) 1uL, Oligo (dT)18 (0.5ug/ul) 1uL,
total RNA 8uL, AMV RT (10U/uL) 2uL, total volume
20uL. After 37°C for 60 min and 70°C for 10 min, and
followed by instantaneous centrifuge for a few seconds.
The cDNA was carefully packed and frozen in the
refrigerator at -20°C.

Detection of CXCL8 mRNA

According to the sequence of human CXCLS
mRNA in GeneBank, the gene specific primers and
probes were designed by software of Primer Express, and
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
was regarded as internal reference. The primer sequences
were designed based on Table I. Total RNA of PBMCs
was isolated by Trizol reagent and then reverse-transcribed
to cDNA by oligo (dT),, primers. Positive and negative
controls were all set up at the same time for comparison
in each test. PCR amplification of cDNA was carried
out with 1.25 units of Taq DNA polymerase in 25 uL
reaction mixture containing 10 pmol of specific primers,
2.5 mmol of MgCl,, Ex-Taq 1.25 U, 2 mmoL/L of dNTPs,
1xPCR buffer (500 mmoL/L KCI, 100 mmoL Tris, 20 mg/
mL gelatin, pH 8.3), 2xSYBR™ Green I and 2 uL of a
standard substance or cDNA. The cDNA template was
diluted in the proportion 1 in 5. The sequences for CXCLS8
and GAPDH and its specific amplified products were also
shown in Table I. The cycling conditions for GAPDA and
CXCLS8 were the same namely, preheated for 5 minutes
at 94°C, followed by 30 cycles of heating at 94°C for 30
seconds, 55°C for 40 seconds, 72°C for 30 seconds, and a
final elongation for 5 minutes at 72°C, then cooling to 4°C
until electrophoresis.

Statistical analysis

The ratio of IgcDNA/IgGAPDH was regarded as
the extreme level of CXCL8 mRNA and the data were
expressed as means + SD. Subsequently, the product was
diluted to seven graded concentrations (10°, 105, 10, 10°,

Gene Forward Primer (5°—3’) Reverse Primer (3°—5°) Product size (bp)
MP AAG GAC CTG CAA GGG TTC GT CTC TAG CCATTA CCT GCT AA 277
CXCL8 CTTTGTCCATTC CCACTTCTGA TCC CTAACG GTT GCCTTT GTAT 306
GAPDH ACCACA GTC CAT GCCATC AC TCCACCACC CTG TTG CTG TA 452
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10%, 10, and O copies/uL), which were used to plot the
standard curve. Differences between groups were assessed
by the Student’s # test or ¢’ test and the relationship was
considered statistically significant when P value was low-
er than 0.05. The correlation between CXCL8 and mRNA
was analyzed and then drawn pictures by use of SPSS16.0
statistical software. The standard of correlation analysis
was at 0 <| r |< 0.3 for the weak correlation, 0.3 <|»|<0.5
for the low correlation, 0.5< | r |<0.8 for the significantly
relation and 0.8< | 7 |[<I for the high relation.

RESULTS

The levels of CXCLS and its mRNA in the peripheral
blood of the forty-eight sick children were higher than
those of the normal controls. There was a significant
difference between the two groups (P<0.05).

Expression of CXCLS8 in serum of the children with
Mycoplasma pneumoniae

The levels of CXCLS in the serum of the forty-eight
sick children were higher than those of the normal controls.
There was a significant difference between the two groups
(P<0.05). Further studies conclusively showed that there
was no significant difference of CXCLS8 level between
the light diseases and severe cases (P>0.05). However,
the significant difference of CXCL8 was found between
in acute and convalescent phase sera of mycoplasma
pneumonia in children (P<0.05). See Figure 1b and Figure
2.

(@) (b)

Fig. 1. (a). The electrophorogram of total RNA from
PBMC:s. (b). Expression of CXCL8 mRNA in the PBMCs
of mycoplasmal pneumonia. Note: M: DL2000; 1, 2 for
GAPDHC and CXCLS8 of normal control; 3, 4, 5, 6 for
GAPDH and CXCLS8 of mycoplasmal pneumonia (light
1 and light 2); 7, 8, 9, 10 for GAPDH and CXCLS8 of
mycoplasmal pneumonia (severe 1 and severe 2).

Level of CXCL8 mRNA in PBMCs of the children with
Mycoplasma pneumoniae

The total levels of CXCL8 mRNA in PBMCs of
the forty-eight sick children were higher than those
of the normal controls (P<0.05). Further dynamic
observation showed that the high significant differences of

CXCLS8 mRNA were existed in the light cases and severe
cases (P<0.05). The exciting was that the levels of CXCLS8
and its mRNA in peripheral blood were significantly lower
than those in the acute phase (P<0.05). With the success
of sequential therapy, the level of CXCL8 mRNA was
significantly decreased and gradually down-regulated to
normal level. The significant difference of CXCL8 mRNA
was still identified between in acute and recovery phase of
mycoplasma pneumonia in children (P<0.05). See Figure
3. The amplified cDNA spectrum band for CXCL8 mRNA
by agarose electrophoresis in peripheral blood of severe
children was measured under ultraviolet transilluminator.
See Figure 1b.
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Fig. 2. Levels of CXCLS8 in serum of Mycoplasma
pneumoniae. The high concentration of CXCLS8 in
peripheral blood was explored in the children with
Mycoplasma pneumoniae, and was mostly occurred in
the acute stage. There was no significant difference of the
CXCLS level in the patients between the light and severe.
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Fig. 3. Levels of CXCL8 mRNA in PBMCs of Mycoplasma
pneumoniae. The loads of CXCL8 mRNA in PBMCs
were significantly increased in children with Mycoplasma
pneumoniae, and were more common in acute stage and
the severe cases.
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Chest X-ray characteristic changes in the sick children

The different X-ray manifestations were discovered in
the different case groups. Before the sequential treatment,
the obvious inflammatory infiltration accompanied with
local patchy fuzzy shadow was found in the middle lobe
of the right lung of light cases (see Fig. 4A). The patchy
and fuzzy shadows could be seen in left hilar and left
lower lung of the children with moderate mycoplasma
pneumonia (see Fig. 4C). A large amount of interstitial
inflammation was showed in double pulmonary and the
clear atelectasis was also visual in the middle lobe of the
right lung of severe cases (see Fig. 4E). With development
of sequential treatment continuously, the improvement
of adverse symptoms was noticeable, a wide range of
invasive lesions with vague edge and patchy shadows all
had been obviously absorbed (see Figs. 4B, D and F).

Fig. 4. The Iconography features of Mycoplasma
pneumoniae before and after treatment. A and B, Before
and after the treatment of the patient (Light). C and D:
Before and after the treatment of the patient (Severe). A,
The obvious inflammatory infiltration accompanied with
local patchy fuzzy shadow was found in the middle lobe
of the right lung. B, The slight inflammation was residue
after treatments. C, The patchy and fuzzy shadows could
be seen in left hilar and left lower lung of the children with
moderate mycoplasma pneumonia. D, Most fuzzy shadows
in left hilar and left lower lung were markedly relieved.
E, The interstitial inflammation was showed in double
pulmonary and the clear atelectasis was also visual in the
middle lobe of the right lung. F, Most of the interstitial
inflammation was reduced, and the atelectasis in the
middle lobe of the right lung was obviously disappeared.
G and H were both as normal controls.

Relationship between expression of CXCLS in serum and
the level of CXCL8 mRNA in PBMCs of sick children

The level of serum CXCLS8 in was closely related to
the content of CXCL8 mRNA in the PBMCs of the children
with mycoplasma pneumonia (r=0.5815, P<0.0001), and
the correlation was high in the acute phase (=0.5982,

P=0.0001). After the sequential therapy of Erythromycin
and Azithromycin for three to four weeks, the disease
gradually entered the recovery period, both still had a good
correlation at that time, but the correlation coefficient had
been significantly reduced (»=0.4060, P=0.0155). There
was no significant increase in the level of CXCLS8 in
serum of normal controls, and no significant correlation
was found between the level of CXCLS in serum and loads
of CXCL8 mRNA in PBMCs (»=0.0083, P=0.9655). (see
Fig. 5).
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Fig. 5. The correlation between CXCLS8 content and its
mRNA expression in different course of mycoplasma
pneumonia in children. The level of CXCLS8 was positively
correlated with the expression of its mRNA in the children.
With the sequential treatment of erythromycin and
azithromycin, the correlation between them decreased
significantly.

The relationship between serum CXCLS and serum Anti-
MP in children

There was no significant correlation between serum
CXCLS level and serum Anti-MP level in the children
with mycoplasma pneumonia (»=0.1709, P=0.1228), and
there was only a weak correlation between them in acute
and convalescent stages (r=-0.2917, P=0.0891; r=-0.2783,
P=0.1055). (see Fig. 6).

DISCUSSION

The major pathological changes, such as interstitial
inflammatory infiltration and acute bronchiolitis, have been
demonstrated in the pathogenic process of Mycoplasma
pneumonia. The special terminal structure of surface
proteins P1 (170kDa) and P30 (32kDa) in Mycoplasma,
as an important adhesion molecule, can be conglutinated
to the surface of host epithelial cells and colonized in the
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intercellular space, and further lead to the host cells injury
(Hausner et al., 2013; Chang et al., 2011). A large number
of toxic metabolites, such as neurotoxin, phospholipase C,
hydrogen peroxide, can inhibit the movement of ciliated
cells in the hosts, and even lead to the disappearance of cilia
cells, and cause the secondary injury in mucosal epithelial
cell of the host. With the development of inflammatory
infiltration around the bronchial and pulmonary vessels,
the lesions will be up to the alveolar space and further
involved the alveolar, so that the extensive interstitial
infiltration are set up in the lobuli pulmonum and alveolar
septum (Deng et al., 2018).
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Fig. 6. The correlation between serum CXCL8 level
and serum Anti-MP level in children with mycoplasma
pneumonia in different course of disease. The weak
correlations between the levels of CXCLS8 and Anti-MP all
had been explored in the acute and convalescent stages.

The cellular immunity has very important clinical
significance to control the development and process of
lungs injury in mycoplasma pneumoniae pneumonia
(Wang et al., 2008, 2010). After infected by MP, the
immune system in the hosts will be triggered, and a
variety of chemokines can be induced, such as CXCLS,
TNF-alpha and others (Chen et al., 2016), and then
actively participate in the local and systemic inflammatory
reaction. Appropriate inflammatory response is very
beneficial to the human, for example, killing pathogens,
limiting infection and repairing the tissue damage, etc.
However, the excessive inflammatory response can cause
immune pathological damage, and is not conducive to
the recovery of the disease. CXCLS8 (also known as IL-
8), a kind of multi-cell origin of chemokine with positive
of ELR (Glu-Leu-Arg) and a major chemotactic agent
for neutrophils and lymphocytes, may be derived from a
variety of immune cells, such as monocytes, macrophages,

neutrophils, lymphocytes, vascular endothelial cells
and hepatocytes, etc (Wang et al., 2018). It can attract
many kinds of inflammatory cells to accumulate in the
lung tissues, and release the vasoactive substances, and
ulteriorly cause obvious tissue damage in the lungs. The
current studies have been shown that the infiltrating cells
in the lungs of the patients with mycoplasma pneumonia
are mainly mononuclear macrophages, lymphocytes and
neutrophils (Rodman et al., 2018).

CXCL8, a neutrophil chemotactic and a highly
active small molecule polypeptide with molecular
weight about 8~10kd (Wang et al., 2019), is a kind of
proinflammatory cytokine derived from multiple immune
cells (Joseph et al., 2018). Our clinical data showed that
the levels of CXCLS in peripheral blood of the children
with mycoplasma pneumonia were significantly higher
than those in normal controls. It was found that the MP
colonized in tracheal and bronchial epithelial cells could
release toxic metabolic product, which caused local
epithelial cell injury, bronchial edema and inflammatory
infiltration, and the injury continuously involved in
alveolar septum and alveolar cells along the bronchial and
pulmonary vessels so that the interstitial inflammation
might be induced in the position of pulmonary lobule and
alveolar septum. In addition, mycoplasma pneumonia
could also trigger the immune system of the children, and
prompted a lot of CXCLS8 secretion from mononuclear
macrophage, T lymphocytes, neutrophils and epithelial
cells. Partial CXCLS8 originated in different immune
cells released into the peripheral blood, so that the levels
of CXCLS in the serum were obviously increased. High
levels of CXCLS could be helpful to resist the MP further
intrusion (Yuan et al., 2016). However, over high levels
of CXCLS8 might chemotactically attracted a large number
of inflammatory cells in the focus on the accumulation of
infiltration, and mediated immune injury in pulmonary,
tracheal and bronchial epithelial cells, so that the children
had fever, cough, chest pain and other symptoms. Further
observation showed that the levels of CXCLS8 in the
peripheral blood of the severe cases were no significantly
higher than those of the light cases. Although CXCL8 was
involved in the pathological damages caused by, it had no
significant relationship with the degree of immune injury.
MP adhesion to epithelial cells promoted the target cells
secreting more CXCLS, and further attracted mononuclear
macrophage, lymphocyte to lesions aggregation, so that
multiple pathological symptoms could be induced, such
as airway smooth muscle contraction, glandular secretion,
the higher airway reactivity. The above factors might
continuously induce a strong inflammatory response and
serious tissue injury (Zhang et al., 2017). Notably, under
the treatment of macrolides antibiotics in clinical trials, the
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combination of corticosteroids or / and intravenous human
immunoglobulin can inhibit the excessive immune tissue
damages for the severe cases.

The mRNA is a critical marker that can reflect the
transcription of genes in cells, which may furtherunderstand
the gene regulation ability in a specific condition. CXCLS8
mRNA, as a key control indicator of transcription and
translation (Fig. 7), can directly affect the free expression
of CXCLS8 in the peripheral blood (Jundi and Greene.
2015; Gottipati et al., 2015). Pneumonia mycoplasma lack
cell walls and rich in cholesterol in the cell membrane. The
special structure at the end (terminal structure) can promote
adhesion and colonization of pneumonia mycoplasma on
the surface of respiratory epithelium cells so as to induce
the multiple cellular immune damages. PBMCs are rich
in many kinds of immune cells, which can play a variety
of anti infection effects through the pathways of specific
immune and non-specific immune. Our results had shown
that the levels of CXCL8 mRNA in PBMC:s of the children
with mycoplasma pneumonia were higher than those of
normal controls. It verified that the cellular immunity was
actively involved in the process of inflammation induced
by Mycoplasma, and could up-regulate the level of gene
transcription, and chemotactically attracted a large number
of mononuclear macrophage and neutrophil cells, and
promoted the immune cells to secrete more CXCLS into
the peripheral blood (Wang and Lu, 2008). The limitation
on inflammatory infiltration was beneficial to promote
the phagocytosis and kill pathogenic mycoplasma.
Unfortunately, the high levels of CXCL8 mRNA were still
in a few of the severe cases, and excessive up-regulation
of CXCL8 mRNA was not favorable to exclude the
intrusion of the mycoplasma pneumonia. It could further
activate inflammatory factor signal transduction pathway,
and released more inflammatory factors, so that the
lung, bronchial and other local inflammation should be
additionally aggravated (Tsivkovskii et al., 2011).

The correlation between CXCL8 and CXCLS
mRNA can be regarded as a sensitive indicator of
CXCLS8 expression from the related with the levels of
transcription and translation. The results of comparative
analysis the correlation of CXCLS8 and its mRNA showed
that the positive relevance was obvious in the children
with mycoplasmal pneumonia (Arae et al., 2011). The
clinical data suggested that it might be related to the
patient’s condition and the course of the disease. The more
closely correlation between CXCL8 and mRNA in the
acute stage than that in the recovery period was further
evaluated in the course of clinical treatments. Because of
the continuous stimulation of MP, the levels of mRNA
were up-regulated in multiple cytes, such as monocytes,
macrophages, lymphocytes and bronchial epithelial

cells, so that the secretion of CXCL8 was also increased.
When the course of diseases into the recovery period, the
stimulative effects caused by the lower concentration of
pneumonia mycoplasma on a variety of immune cells and
bronchial epithelial cells were decreased, and were also
advantageous to reduce the secretion of CXCLS8 and the
correlation coefficient between the two markers.

My coplasma pneumoniae
.
N

-

inflammation CXCL8 mRNA infitration

v

CXCLs8

chemoattraction

Fig. 7. CXCLS8 expression induced by Mycoplasma
pneumoniae. CXCL8 can be induced by Mycoplasma
pneumoniae via the pathway of signal transduction in
bronchial epithelial cells and neutrophils.

Azithromycin belongs to the second generation of
the macrolides antibiotics, which is based on molecular
reconstruction of erythromycin, such as basic structural
rearrangement, expansion, reduction and N-methylation
and other molecular remodeling, and has better advantage
on tissue permeability with a very good record of
safety (KoStrun ef al., 2017). The high concentration
of Azithromycin in local lesions cells can be kept by
transmembrane transport of macrophages so that the
therapeutic effect will be improved (Fleming et al., 2016).
Intravenous infusion of Erythromycin was provided in the
acute phase for seven to ten days, so that the children’s
condition could be significantly controlled obviously,
and the symptoms of pulmonary inflammation were also
relieved. Followed by use of the sequential therapy of
Azithromycin for nearly three to four weeks, the children’s
condition were gradually from acute stage to recovery
stage. Happily, the levels of CXCL8 and its mRNA in the
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peripheral blood of the patients were significantly decreased
in the recovery period than those in the acute phase
(P<0.05). It had been suggested that Azithromycin could
not only inhibit the proliferation of MP, reduced pathogen
inflammatory effects, suppressed the inflammation, relieved
immune injury, and also could down regulate the expression
of CXCL8 mRNA, reduced CXCLS8 secretion, so that the
immune injury recovered gradually (Beigelman et al.,
2015). Unfortunately, the levels of CXCL8 or/and CXCLS8
mRNA in our clinical trials were still high in some children
in the recovery period. In order to prevent the recurrence of
the disease, we have to continue to consolidate the treatment
with great patience, and as soon as possible to improve the
clinical symptoms of the children.

Chest X-ray accessory examination is important for
diagnosis of lung and airway diseases in the sick children,
and advantageous to evaluate the severity and prognosis
of the disease (Tanaka et al., 2015). The results of our
researchers showed that the most of the sick children with
MPP were belong to light cases, and the common features
of chest X-ray were spotted shadows and patchy shadows in
the right lung. During the acute stage, a major clinical feature
was a mixed ventilation dysfunction, which not only had
restricted ventilation dysfunction, but also had obstructive
ventilation dysfunction. It was interesting that the different
X-ray manifestations were discovered in the different case
groups. The high patchy density shadow in the pulmonary
lobules were easily visible and could easily invade the two
lung in the children under the age of three years old, and the
parenchymal infiltration lesions of pulmonary segment or
lobe were regarded as salient characteristic, and unilateral
lesions were common in the elder children. The most
lesions were especially located in the right lower lung and
in the middle lobe of the right lung, and accompanied by
vague edge and patchy shadows, which might be related to
the long slender anatomic structure in the middle lobe of
the right lung. With development of sequential treatment,
the adverse symptoms were gradually improved and their
diseases were also gradually into the recovery period.
However, the airway hyperreactivity, relatively slow lung
compliance and slower recovery might be presented in
some sick children. It should be particularly strengthened
on airway inflammation targeted therapy, and promote
interstitial disease recovery via the way of large respiratory
training (Shu et al., 2012; Ma et al., 2014). A wide range of
invasive lesions were established in the children with severe
mycoplasma pneumonia and often associated with bad
complications, such as atelectasis, pulmonary consolidation,
ardent fever and others (Zhang et al., 2016). For these
children, the postural drainage and inhaled adrenal hormone
and aerosol inhalation bronchodilator could be taken to
significantly contribute the efficiency of anti-inflammatory
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and respiratory secretions discharge. Simultaneously, the
airway hyper-responsiveness also could be reduced and
obviously improved the absorption of pneumonia, so that
the cough symptoms in children should be alleviated.

In summary, MPP is a common respiratory tract disease
in the children. MP as a critical pathogen and start factor
of inflammation play a key role in immune inflammatory
response. CXCLS8, as one of proinflammatory factors,
energetically participates in the pathogenesis of MPP and
plays an important role in the process of inflammatory
infiltration and immune pathological reaction. The
expression level of CXCLS8 and its mRNA in peripheral
blood of children with MP is increased, which has a good
correlation with each other, and has a certain correlation with
the severity of the disease, but has a weak correlation with
the level of anti-MP. It can be used as a laboratory auxiliary
diagnostic index to monitor the prognosis of the disease.
Azithromycin can reduce the concentration of CXCLS
in serum of the sick children, and also down regulate the
expression of mRNA, so that the immune injury mediated
by MP may be gradually inhibited.

CONCLUSIONS

The expression level of CXCLS8 and its mRNA in
peripheral blood of children with mycoplasma pneumonia
can decrease gradually from acute stage to convalescent
stage, and also is positively correlated with the severity of
the disease. Sequential treatment with Azithromycin may
not only directly inhibit the proliferation of Mycoplasma
pneumoniae in the ciliary epithelial cells of respiratory
tract, but also reduce the content of CXCLS in serum, down-
regulate the expression of CXCL8 mRNA and inhibit the
immune damage mediated by overaggregation of CXCLS.
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