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Function Changes of Dendritic Cells in Peripheral Blood
of Children with Bronchial Asthma
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ABSTRACT Objective: To investigate the function changes dendritic cells (DCs) from peripheral blood mononuclear cells (PBMC)
in bronchial asthmatic children. Methods: PBMC-derived immature DCs(iDCs) were obtained from peripherial blood samples in 16 asth-
matic patients and in 18 healthy children. iDCs were stimulated with thTNF-« as mature DCs. The expression of the co-stimulatory mole-
cules CD80(B7-1), CD86(B7-2) and CD83 were detected by fluorescent activated cell sorter and the levels of IL-10 and IL-12 in the sup-
ernatant were determined by enzyme-linked immunosobent assay. Results: D The expression of CD86 on DCs was significantly higher
than that of healthy control group (t=2.27, P <0.05). There was no significant difference in the expression of CD80, CD83 between the two
groups(t=1.17, 1.34; P > 0.05). @The level of IL-10 and IL-12 produced from DCs of asthmatic group were significantly lower than that
of healthy control group (t'=3.31, 3.39; P < 0.01). ®IL-10 had postively relationship with IL-12 in asthma group (r=0.740, P<0.01), while

there was no correlation in healthy control group (1=0.232, P > 0.05). Conclusion: DCs dysfunction existed in asthmatic children. It

mainly manifested in the increase of the expression of CD86 and the decrease of the secretion of IL-10 and 1L-12.
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Introduction

Bronchial asthma is a chronic inflame disease of airway indu-
ced by interactive actions of inflammatory cells and mediators. The
pathogenesis is very complicated involved in many kinds of cells,
inflammatory reaction mediators and cytokines, with characterist-
ics of disbalance of Th1/Th2, advantage differentiation of Th2 cell
and increase of cytokines secreted by Th2 cells such as IL-4, IL-5,
IL-10, IL-13 U, This is also confirmed by animal experiments. Pr-
omoting the proliferation of naive T cell, regulating Th1/Th2 reac-
tion and playing an important role in immune response are the mo-
st significant characteristics of dendritic cell (DC), which is the m-
ost powerful APC discovered by now. The phenotype and secreti-
on of cytokine was investigated and the role of DC in bronchial as-

thma was explored in the present study by culturing in vitro of DC.

1 Materials and Methods

1.1 Study subjects

1.1.1 Asthma group 16 asthma patients (10 males and 6 fem-
ales) aged 3~10 yrs (average age:5.9 yrs ) and hospitalized into p-
ediatrics department from Feb. 2009 to Nov. 2009 were selected as
patient group. Patients had been treated with glucocorticoids, imm-

unopotentiators or immunodepressant orally or intravenously in pa-
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st 4 weeks before blood collection were excluded.

1.1.2 Control group 18 healthy children (12 males and 6 fema-
les) , aged 2~11 yrs (average age: 7.3 yrs ) , who had taken medi-
cal examination in well baby clinic of our hospital in the correspo-
nding time period, were selected as control group. Children with
recent infection and anaphylactic disease, or had been treated with
immunodepressant were excluded.

1.2 Study norms and methods

1.2.1 Sample collection 3~4ml blood was acquired from peri-
pheral vein in subjects on an empty stomach. Then the blood was
reserved in sterile tube with heparin (20U/ml) for anticoagulation.
1.2.2 Peripheral blood mononuclear cell (PBMC) isolation
PBMC was acquired by density gradient centrifugation, and the c-
oncentration of mononuclear cell suspension was adjusted to 2 x
10%ml with RPMI-1640 culture solution without cytokine (contai-
ning 10% inactivated fetal calf serum).

1.2.3 Induction and culture of DC 1ml PBMC suspension w-
as poured into the well of 24-well cell culture plate, and incubated
3h under 37°C, saturated humidity, 5%CO,. Non-adherent cells w-
ere removed after plate being washed softly by RPMI-1640 culture
solution preheated under 37°C, and then adherent mononuclear ce-
1ls were acquired. Then 1ml RPMI-1640 complete culture solution
containing cytokine (the final concentration of thGM-CSF and rh-
IL-4 were 1000pu/ml and 500u/ml respectively) was added. Then
the cells were incubated for 8 days under 37°C, saturated humidity
and 5%CO,, and the growing state were detected everyday by using
inverted microscope. Cytokines were added (the first dose halved)
and semi-quantity change of liquid were performed every two
days. thTNF-a was added into all wells to the concentration of

200p/ml on the sixth day. On the eighth day, the cells were ac-
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quired and centrifugated for 2 min under 10000rpm. Then the su-
pernatant was collected and stored in refrigerator under -80°C .
The redundant cells were adjusted to a proper concentration for
the measurement of expression rate of CD80, CD83 and CD86 on
the DC surface.
1.2.4 Phenotype analysis of DC DC acquired from the 2 grou-
ps was washed twice with phosphate buffer (DC), and then mixed
after discarding supernatant. Then PBS was added to prepare the
1x10%ml cell suspension. Two group of 100 pl cell suspension w-
ere added into flow cytometer respectively, and then 20l mouse
anti-human CD80/83/86 monoclonal antibody, mice IgGI antibody
(homeotype control of CD80 and CD83 ) and mice IgG2b antibod-
y (homeotype control of CD86) marked by PE were also added re-
spectively. Then the mixed solutions were incubated under 4°C for
30 min and washed twice with PBS pre-cooled. At last, the soluti-
ons were analyzed again using flow cytometer after clarification.
1.2.5 Determination of culture suspension L—10 and TL—12
ELISA double antibody sandwich method was performed accordi-
ng to instruction of user's guide.
1.3 Statistical analysis

Statistical analysis was performed using SPSS17.0. Data with

normal distribution was expressed as x+s. t test and t' test were

performed for analysis. Taking P<<0.05 as statistical different and
P<C0.01 as significant statistical different.

2 Results

2.1 Morphological characteristics of DC during culture in
vitro

Adherent cells were acquired from PBMC after 3h incubatio-
n. After 24h inducing culturing by cytokines of hGM-CSF and rh-
IL-4, adherent cells were decreased. After incubated for 3 days,
apophysises with dendron appearance were present in cell bodies
and the cells were aggregated. Then the number of suspension cells
was increased and cell bodies were swelled. Cells were spread uni-
formly in culture medium after 7 days. Plenty of suspension cells
with dendron appearance were present after 8 days.
2.2 Expression rate of costimulatory molecules on DC sur—
face in children with asthma

There was no significant difference in expression rates of
CDS83 (t=1.17, P>0.05) and CD80 (t=1.34, P>0.05) on DC surface
between children with asthma and healthy controls; the expression
rate of CD86 on DC surface in asthma group was greater than that

in health control group significantly (t=2.27, P<0.05)(Table 1).

Table 1 Analysis on DC phenotype acquired from PBMC in asthma group and control group(xs %)

Group Cases(n) CD83 CD80 CD86
Control group 18 45.88+13.10 14.84+7.57 23.92+6.24
Asthma group 16 41.00£13.36 18.11+6.52 30.12+9.49

t 1.17 1.34 227
P >0.05 >0.05 <0.05

2.3 Change in cytokine lever excreted by DC in children
with asthma
The IL-10 and IL-12 lever in suspension of DC culture soluti-

on of children with asthma were lower than that of health control

group significantly (t'=3.31 or 3.39, P<0.01). The IL-12 lever in
suspension of DC culture solution of children with asthma was
positive correlated with IL-10 (r=0.740, P<0.01), there was no cor-
relation in health control group (r=0.232, P>0.05)(Table 2).

Table 2 Comparison of cytokine lever excreted by DC acquired from PBMC in asthma group and control group (x+s ng/L)

Group Cases(n) IL-10 IL-12
Control group 18 363.27+57.95 88.63+5.48
Asthma group 16 312.23+25.53 75.12+13.62

t' 3.39 3.31
P <0.01 <0.01

3 Discussions

CD83 is the indicator of DC maturation. Results from the pre-
sent study showed that there was no significant difference in the

expression of CD 83 on DC surface derived from PBMC between

children with asthma and heal thy children, which indicated that
the maturation of CD in peripheral blood of children with asthma
was normal. The relationship of pathway of costimulatory molecu-
les CD80/CD86-CD28 and asthma was also confirmed in this stud-
y. It was showed that the Th2 reaction could not be induced by DC
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in airway when T cell surface molecule CD28 was deficient (the li-
gand of CD80 and CD86). Blocking the interaction of CD80 /CD86
and ligand CD28 would suppress the gene expression of Th2 type
cytokine®. The investigation on bronchial lavage fluid in asthma
patients showed the activation and proliferation of T cell and the
produce of IL-5 were dependent on CD86 . Otherwise, the IgE-a-
nd IgG- antibody, eosinophil in airway and airway hyperreactivity
were inhibited significantly when the mouse treated by anti-CD86
(not anti-80) exposed in ovalbumin aerosol®. In conclusion, the C-
D86 play a more important role than CD80 in the induction of Th2
response. Compared with health control group, the expression of
costimulatory molecules 86 in DC derived from PBMC in asthma
group was increased significantly, but the change in CD80 was not
significant, which indicating that when expression of CD86 was
up-regulated by DC, the CD 28 in T cell would be induced to acti-
vate the differentiation of primitive T cell to Th2, and then the wh-
ole chain reaction led to asthma. This was also confirmed in anim-
al experiment!®.,

IL-12 produced by APC, especially by DC, was the key factor
influencing the balance of Thl/Th2. On the one hand, it activated
Th1 response and made Thl producing IFN-vy continually, and the
latter could enhance the expression of IL-12 in turn; on the other
hand, it could inhibit Th2 type response and the synthesis of Th2
type cytokine directly to suppress the over-synthesis of IgE by lym-
phocyte B. The immune reaction would prone to the direction of
Th2 when the expression of IL-12 was deficient, and the type all-
ergy mediated by IgE would be induced by allergen or viruses, wh-
ich eventually resulted in asthma. Just as the results confirmed by
MAO Guangyu et al, the IL-12 lever secreted by DC in asthma
group in the present study was lower than in that of health control
group significantly . Nasser et al found that the expression lever
of IL-12 mRNA in respiratory tract of allergic asthma patients we-
re lower than that of health adult . Some other researches showed
that the effect of histamine on phenotype change of mature DC dr-
ove by LPS and polarization of naive T cell was insignificant, but
the types of cytokine and chemokine excreted by mature DC could
be changed by histamine to a great degree. Especially when the H2
receptor was affected by histamine temporally, the production of
IL-10 and decrease of IL-12 excretion would eventually lead to the
differentiation of native CD4+T cell to Th2 under the induction of
mature DC . The mechanism of the decrease of IL-12 was not cl-
ear yet, might be: (O there was some defection in asthma patients'
DC, which suppressed the excretion of IL-12. @ high proportion
lymphoid DC (DC2) was constructive expressed in asthma patient
due to the changed balance of DC in different subgroups, but the
production of IL-12 was less than in myeloid DC (DC1) [, 3) the
excretion of IL-12 was suppressed by cytokines with down regula-
tion, such as IL-10, histamine, and PGE2 etc, through acceptor
mediation.

In the early stage, IL-10 was recognized as Th2 type cytokine

which playing an important role in the differentiation and develop-
ment of ThO to Th2. Later, researchers found that IL-10 could be
produced by plenty of cells, such as regulatory T cell (Tl cell), he-
Iper T cell (such as ThO and Th2), B cell, mononuclear macropha-
ge and mastocyte etc. Currently, more and more researchers presu-
med it to be a protective cytokine. Otherwise, the specific tolerance
of antigen in respiratory tract could also be induced by IL-10, dur-
ing which the allergy was inhibited through the depression on T
cell response. It was confirmed by some investigation that the ThO
did not differentiate to Th2 but to regulatory T cell under induc-
tion of IL-10 released from DC, the later one expressed a high
lever of IL-10, leading to the cell tolerance Th and decreased re-
sponse of Th2 !, The decrease of IL-10 produced by DC acquired
from PBMC in asthma patients was confirmed in this study, indic-
ating that asthma could be induced by the dysfunction of DC and
decrease of IL-10, together with the deficient of Th tolerance and
enhanced Th2 response. The negative regulation effect of IL-10
could not be excluded neither.

There were some researches showed that the synthesis of IL-
12 by DC could be suppressed by IL-10 2. The present study
showed that there was a positive correlation between the synthesis
of IL-12 and IL-10 in asthma patients but not seen in health, which
was contradict previous results. The reason might be that the synt-
hesis of IL-12 was not only regulated by IL-10, but also by many
other factors, such as antigenic information, IFN-v , individual gen-
etic characteristic etc!'¥. The exact mechanism must be investigate-
d in further study.

One in word, asthma was induced by plenty of factors togeth-
er. Due to the dysfunction of DC, the expression of CD86 was inc-
reased and synthesis of IL-12 and IL-10 was decreased, which ma-
de the balance of Th1/Th2 being prone to the direction of Th2, and
eventually asthma was induced. If the phenotype and dysfunction
of DC could be investigated further, DC might become a new targ-
et position for the treatment of asthma.
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