Asian Pacific Journal of Tropical Medicine (2014)823—-826 823

Contents lists available at ScienceDirect o =

s s earmat o)
Tropical Medicine

Asian Pacific Journal of Tropical Medicine .:"*’ e

journal homepage:www.elsevier.com/locate/apjtm .

Document heading doi: 10.1016/S1995-7645(14)60144-9

Role of immune dysfunction in pathogenesis of type 1 diabetes mellitus
in children

Jin—Shui He', Pu—Song Xie', Dao—Shu Luo”, Cheng—Jun Sun’, Yu—Gui Zhang', Fu—Xing Liu'
'Departmen of Pediairics, Zhangzhou Affiliated Hospital of Fujian Medical University, Zhangzhou, 363000, China

’Basic Medical Science, F: wian Medical University, Fuzhou, 350108, China
*Department of endocrinology, Children’s Hospital of Fudan University, Shanghai, 200032, China

ARTICLE INFO ABSTRACT
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with TIDM and 30 healthy controls were enrolled in this study. Levels of serum cytokines (IL-1
o, IL-6, IL-10, IL—12, and TNF- ¢ ) and chemokines (MIP-1 ¢ , MIP-1 3 and MCP-1) were
detected by enzyme-linked immunosorbent assay. Peripheral blood mononuclear cells (PBMCs)
were isolated and culture supernatant of phytohaemagglutinin (PHA)-stimulated PBMCs was

Keywords: subjected to ELISA for levels of cytokines (IL-1 o , IL—6, IL-10, IL—12 and TNF- ¢ ) in T1DM
Type 1 diabetes mellitus and control group. Furthermore, flow cytometry was used to determine the percentage of Tregs
Cytokine in PBMCs of two groups. Results: Levels of serum cytokines including IL-1 o , IL-6, IL-10 and
Chemokine TNF- ¢ as well as chemokines, such as MIP-1 ¢ and MIP-1 3 in children with TIDM children
Regulatory T cell were significantly higher than those in healthy controls (P<0.05, respectively). PBMCs with PHA

stimulation in TIDM group secreted more IL-1 o and TNF- o (P<0.05, respectively), but less
IL-10 (P<0.05), as compared with control group. Furthermore, the proportion of CD4", CD25",
Foxp3’, Tregs in PBMCs isolated from children with TIDM was obviously lower than those in
healthy controls (P<0.05). Conclusions: Immune dysfunction, with upregulation of inflammatory
factors such as IL-1 ¢ , IL-6, TNF— o and MIP-1 ¢ , downregulation of IL-10 and Tregs, plays an
important role in the pathogenesis of TIDM in children.

predisposition, the status of immune dysfunction, viruses,
1. Introduction toxins and dietl7l. Recent researches commonly consider
that TIDM is an autoimmune disease mainly caused by T
The incidence of diabetes is approximately 0.02% in  cell attacking pancreatic f —cell, and inflammatory cells,
children younger than 14 years old, about 70 000 children  cytokines and chemokines participate in these inflammatory
are diagnosed as diabetes each yearlll, and the prevalence  reactionsi8l. However, how these inflammatory cells or
Is increasing per yearl2l. In western country, above 90%  molecules promoting initiation and development of TIDM
diabetes in children is type 1 diabetes mellitus (TIDM)3l.  is controversial. In this study, we systemically analyzed
T1DM in children is a T cell-mediated autoimmune disease.  the status of cytokines, chemokines and immune cells in
Recently, immune dysfunction including deregulation  children with TIDM, in order to provide a new insight for
of Th1/Th2 cytokine networkl4]l, abnormal number or  prevention and treatment of TIDM.
function of regulatory T cells (Tregs)i51 and hyperfunction
of inflammatory cytokinesi6l were involved in initiation and
development of TIDM. 2. Materials and methods
The pathogenesis of TIDM is complex, including genetic
2.1. Clinical data and reagents
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females [range: 3—14 years; mean: (8.92+4.47) years], who
were newly diagnosed T1DM according to the diagnostic
criteria established by WHO in 1999191 during March 2011 to
March 2014, were selected as TIDM group. All the patients
did not receive insulin and immunosuppressant therapy
before. Another 30 healthy children with normal blood,
liver function and blood glucose tests including 13 males
and 17 females [range: 3—15 years; mean: (9.21+4.73) years],
who received regular checkups during the same period,
were selected as control group. All the healthy children
did not have family history of diabetes and/or autoimmune
disease. The age and sex between TIDM and control group
is comparable. Samples were collected and used after
obtaining informed consent. The Fujian Medical University
Ethics Committee approved all protocols according to the
Helsinki Declaration (as revised in Edinburgh 2000).

Lymphocytes separation medium were from Axis—Shield Co.
(Dundee, UK). RPMI-1640 medium, fetal bovine serum (FBS)
and penicillin/streptomycin antibiotic were purchased from
Invitrogen Co. (Carlsbad, CA, USA). Phytohaemagglutinin
(PHA) was obtained from Sigma Co. (St-Louis, MO, USA).
IL-1 &, [L-6, IL-10, IL—12 and TNF- « cytokines testing
kits were purchased from Jingmei bio engineering Co., Ltd.
(Beijing, China). MIP-1 o , MIP-1 3 and MCP-1 chemokines
testing kits were from Senxiong biotech Co., Ltd. (Shanghai,
China). Mouse anti—-human CD4-FITC, Foxp3—PE and CD25-
percp fluorescent antibodies as well as FACS Calibur flow
cytometer were purchased from BD Co. (Franklin Lakes, NJ,
USA). Foxp3 staining kit was obtained from eBioscience Co.
(San Diego, CA, USA).

2.2. Blood sample collection and PBMCs isolation

10 mL anticoagulant venous blood and 5 mL coagulant
venous blood were aseptically collected. The coagulant
venous blood was placed at room temperature for 30 min,
and then serum was obtained after centrifugation and frozen
at —80 “C. The anticoagulant venous blood was mixed with
equal RPMI-1640 medium, and then mixture was slowly
added into lymphocytes separation medium. PBMCs were
collected by centrifugation at 2 200 r/min for 20 min. Cells
were washed with PBS for three times and resuspended in
RPMI-1640 medium containing 10% FBS and 1% penicillin/
streptomycin antibiotic.

2.3. Tregs staining

2x10° PBMCs were incubated with 1 £t L. mouse anti—human
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CD4-FITC and 1 ¢ 1. CD25-Percp fluorescent antibody at
room temperature for 30 min. After 1 h incubation with 0.3
mL fixation/permeabilization buffer, PBMCs were washed
for twice and incubated with 1 ¢ L Foxp3—PE fluorescent
antibody at room temperature for 1 h. Then cells were
resuspended in 200 ¢ L PBS and subjected to FACS Callibur
flow cytometer for Tregs counting.

2.4. Determination of cytokines and chemokins

Levels of serum cytokines (IL-1 « , 1L.-6, 11.—10, ITL.—
12 and TNF- « ) and chemokins (MIP-1 o , MIP-1 8 and
MCP-1) were detected using ELISA kits according to the
manufacturer’s guidelines. 2x10° PBMCs that treated
with PHA (5 ¢ g/mL) were seeded into 24—well plates and
cultured in a humidified 5% CO, incubator at 37 °C for 24 h.
Culture supernatants were collected and analyzed for levels
of cytokines (IL-1 « , IL—6, IL.—-10, IL.-12 and TNF- o ).

2.5. Statistical analysis

All date are presented as the mean+SD. The SPSS statistical
package for Windows Version 13 (SPSS, Chicago, 1L, USA)
was used for a two—tailed Student’s ¢ test. P<0.05 was
considered to be statistically significant.

3. Results

3.1. Levels of serum cytokines and chemokines in children
with TIDM

To determine the status of immune function in children
with TIDM, we tested levels of serum cytokines and
chemokines by ELISA in 35 samples of peripheral blood
who were newly diagnosed as TIDM. A cohort of 30 healthy
children, who received regular checkups, was selected as
control group. In these cases, we found that serum levels
of IL-1 «, IL-6, IL-10 and TNF- ¢ in child with T1DM
were significantly higher than those in healthy control (P<
0.05, respectively, Table 1). But it was comparable between
T1DM and control group in serum level of IL—12 (Table 1).
Furthermore, we demonstrated that serum levels of MIP-1
a and MIP-1 3 in TIDM group were prominently higher as
compared with control group (P<0.05, respectively, Table 2).
As shown in Table 2, the difference of serum MCP-1 level
between two groups was not significant.

Levels of serum cytokines in the peripheral blood from T1DM and healthy children.

Group IL-1 o (pg/mL) 1L-6 (pg/mlL) 1L.-10 (pg/mL) 1L.-12 (pg/ml) TNF- o (pg/mL)
Control 214.13+£129.05 139.43+54.28 99.47+43.11 178.90+60.25 423.84+251.49
T1DM 368.94+246.37 216.45+184.90 245.06+90.52 190.68+81.39 610.89+£324.71
i 3.095 2.200 2.522 0.654 2.563
P 0.003" 0.032" 0.014° 0.516 0.013"

*Statistically significant.
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