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Abstract

Objective: To investigate T-cell immunoglobulin domain and mucin domain-containing molecule-3 (Tim-3)
and its ligand galectin-9 mRNA expression in peripheral blood mononuclear cells (PBMCs) from Henoch-

Schoenlein Purpura (HSP) patients.

Methods: Quantitative real-time reverse transcription-polymerase chain reaction (PCR) was used to examine
the mRNA expression of Tim-3 and its ligand galectin-9 in PBMCs from HSP patients. ELISA methods were
used to examine the levels of serum IFN-y and immunoglobulin A1 (IgA1). The Spearman rank test was used
for correlation analysis between Tim-3, galectin-9 mRNA expression and serum IFN-y and IgAl levels,

respectively.

Findings: The results showed that Tim-3 and galectin-9 mRNA expression was obviously higher in patients,
which was closely correlated with serum IFN-y and IgA1, respectively.

Conclusion: The results suggested that Tim-3/Tim-3L may be related to the pathogenesis of HSP.
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Introduction

T-cell immunoglobulin domain and mucin domain-
containing molecule-3 (Tim-3) was first found to
be expressed on Th1 (T helper type 1) but not Th2
cellslll. Tim-3 negatively regulates Th1l response
and induces tolerance through the Tim-
3/Galectin-9 pathway in autoimmune diseases(?l.
More recently, engagement of Tim-3 with Tim-3
ligand has been shown to regulate both the
function of Th1l cells and the ability to induce
tolerance, as blockade of the Tim-3 pathway
accelerates diabetes in the non-obese diabetes
(NOD) mice model of diabetes and prevents the

acquisition of transplantation tolerance induced
by costimulatory blockadel3l. Furthermore, Tim-3-
deficient mice are refractory to induction of high
dose tolerance in experimental autoimmune
encephalomyelitis (EAE)[1L

Henoch-Schoenlein Purpura (HSP) is a kind of
systemic small vessel vasculitis that was initiated
and mediated by autoreactive T cells triggered by
uncertain etiology. It has been proved that T-cell
dysfunction and imbalance of Th1/Th2 cytokines
contribute to the pathogenesis of HSP[*. However,
the role of Tim-3 in HSP has not been clarified.
Therefore we investigated the expression of Tim-3
on peripheral T cells in HSP patients and tested
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whether the expression level of Tim-3 correlates
with disease progression.

Subjects and Methods

HSP patients with acute onset and/or active at this
hospital during January 2007 to June 2009 were
included. The diagnosis of HSP was based on
standard classification criterial>l. Normal healthy
children were also recruited. The approval and
fully informed counseled consent were obtained
from the ethical committee of the first affiliated
hospital of Anhui Medical University and the
children's parents, respectively.

PBMCs were isolated from peripheral blood
following standard protocols. PBMCs were
harvested and the proportion of viable cells
assessed by trypan blue exclusion. More than 95%
of the cells were viable. Real time quantitative
polymerase chain reaction (PCR) was performed
to determine on RNA expression. Total RNA was
isolated from PBMCs using Trizol reagent
(Invitrogen, Shanghai, China). Total RNA (1 ng)
was reverse transcribed into cDNA using AMV
reverse transcriptase (Fermentas). Primers for
Tim-3, galectin-9 and B-actin were as follows: Tim-
3 forward: 5'GGCTAAATGGGGATTCCG 3', and
reverse, 5’GACCTTGGCTGGTTTGATGAC 3'; B-actin
forward: 5'TGACGTGGACATCCGCAAAG3’, and
reverse,5'CTGGAAGGTGGACAGCGAGG3'; galectin-
9 forward: 5'CCATCCTCCTGTCAGGCACT 3', and
reverse, 5’TTTTCGGGGCAGACTTCG 3'. Conditions
for the PCR were as follows: 95°C for 4 minutes,
followed by 35 cycles for Tim-3, 40 cycles for
galectin-9 or 30 cycles for f-actin. The PCR
products were run on agarose gel and were in all
cases confined to a single band of the expected
size (data not shown). 2-A¢T was used to figure the
expression value of Tim-3 and galection-9. Blood
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levels of IFN-y and IgAl were estimated by
ELISAlel.

Differences in relative mRNA levels of Tim-
3, galectin-9 and cytokines were tested for
significance using Mann-Whitney test.
Correlations between Tim-3, galectin-9 and
cytokine levels were analyzed with Spearman's
rank test; P. value 0.05 was considered significant.

Findings

20 HSP patients (mean age 8.75+2.20 years, range
6~13 years) and 15 healthy subjects (mean age
9.35 * 2.30 years, range 6~13 years), recruited as
normal controls, were included in the experiment.
The mean clinical scorel”], activity of HSP, was
4.50+1.15. Tim-3 and galectin-9 levels were
detected in HSP patients and 15 age-matched
healthy children using real-time RT-PCR. The
expression of Tim-3 and its ligand, galectin-9 in
HSP was significantly higher than in the controls
(Table 1).

Moreover we correlated the expression of Tim-
3 and galectin-9 with the clinical score of HSP
patients. The results showed that there was a
significant positive correlation between Tim-3,
galectin-9 expression and active HSP, respectively
(r=0.50, P=0.02; r=0.612, P=0.02).

The serum IFN-y level was significantly
decreased in HSP patients compared with the
controls (14.68+5.73 vs 27.87+5.90ng/ml), and
there was a significant increase in serum IgAl
level from HSP patients compared with the
controls (1.48+0.40 vs 0.43%£0.13 mg/ml). The
IFN-y and IgAl level was next correlated with
Tim-3 and its ligand, galectin-9, respectively (Fig
1A and 1B).

Table 1. Tim-3, galetin-9 expression and serum IFN-y, IgA1 levels in groups

Tim-3 expression
0.47 (0.09)
0.71 (0.06)*

Controls 15
HSP 20

*P<0.01, compared with controls.

Galectin-9 expression
0.27 (0.07)
0.80 (0.10)*

IFN-y (ng/ml)
27.87 (5.90)
14.67 (5.73)*

IgA1 (mg/ml)
0.43 (0.13)
1.48 (0.40)*

The expression of Tim-3 and galectin-9 was measured in peripheral blood mononuclear cells from HSP patients using
quantitative real-time reverse transcription-polymerase chain reaction. The serum IFN-y and IgA1 levels were determined with

ELISA methods. Data are expressed as mean *SD.
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Fig. 1. Correlation between IFN-y (left) and IgA1 (right) level with Tim-3 and its ligand, galectin-9
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Discussion

Tim molecules, constitute a family of molecules
expressed on T cells, is associated with the
regulation of Th2 immune responseslll. In the
present study we found that Tim-3 and galectin-9
mRNA expression in HSP children increased
significantly, compared with healthy controls.
Moreover Tim-3 and galectin-9 expression was
correlated with disease activities as determined by
the clinical score of HSP, respectively.

The immuno-inflammatory response induced
by IgAl-containing immune complexes is
considered important in the pathogenesis of
HSPI€L. In our studies we also found the serum
IgA1l levels were significantly increased in HSP
patients. Moreover the high IgAl was closely
related with Tim-3 and galectin-9 expression.

Accumulating evidence indicates that that Tim-
3 could negatively regulate adaptive immune
response. Upon interaction with its ligand,
Galectin-9, Tim-3 induces Th1l cell death and
suppresses IFN-gamma productionl?. Further,
IFN-y secretion from CD4+ and CD8* T cells could
be restored by blockade of the Tim-3/Galectin-9
pathway or by Tim-3 knockdown using specific
shRNAs(8l. In this study, we demonstrated higher
expression of Tim-3/Galectin-9 mRNA and lower
levels of serum IFN-gamma in HSP patients,
suggesting an impaired Th1/Th2 response in HSP
patients. We further found an inverse correlation
between Tim-3, Galectin-9 expression and serum
IFN-gamma in HSP patients, respectively. These
results provided suggestive evidence that Tim-
3/Galectin-9 pathway down-regulates the Thl

response, which might contribute to the
development of HSP. These results will be verified
with a big sample size.

Conclusion

Tim-3 and galectin-9 mRNA expression was
obviously higher in HSP patients. Moreover their
expression was closely correlated with serum IFN-
yvand IgA1, respectively.
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