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Up-regulation of DcR3 in microbial toxins-
stimulated HUVECs involves NF-κB
signalling
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Abstract

Background: Sepsis is a severe condition characterised by the body’s systemic inflammatory response to infection.
The specific sepsis-related biomarkers should be used in clinical diagnosis, therapeutic response monitoring, rational
use of antibiotics, and prognosis (risk stratification), etc.

Results: In this study, we investigated the expression level of Decoy Receptor 3 (DcR3) and the mechanism of high
expression in sepsis patients. Septic cell model experiments were performed by treating human umbilical vein
endothelial cells (HUVECs) and Jurkat cells with lipopolysaccharide (LPS), lipoteichoic acid (LTA) and zymosan,
respectively. SP600125, SB203580 and ammonium pyrrolidinedithiocarbamate (PDTC) were used to inhibit JNK1/2,
p38MAPK and NF-κB signalling pathways in septic cell model, respectively. These results showed that DcR3 levels
were higher in sepsis group than control. DcR3 mRNA and protein levels in HUVECs were increased following
treatment with LPS, LTA and zymosan, and also increased in Jurkat cells treated by LPS, but not by LTA or zymosan.
When HUVECs were treated with the NF-κB inhibitor PDTC, DcR3 expression was decreased compared with
controls. However, SP600125 and SB203580 had no effect on DcR3 mRNA or protein levels.

Conclusions: The results indicated that DcR3 secretion proceeded through the NF-κB signalling pathway in HUVECs.

Keywords: Sepsis, HUVECs, DcR3, NF-κB
Background
Sepsis is a condition characterised by the body’s inflam-
matory response to infection, and it is diagnosed where
there is evidence of systemic inflammation in addition to
confirmed or suspected bloodstream infection. The
yearly incidence of sepsis is 300 cases per 100,000 and
has been increasing years. This disease accounts for 2%
of hospital admissions, roughly 9% of patients with sep-
sis progress to severe sepsis and 3% of those with severe
sepsis experience septic shock, the most severe compli-
cation of sepsis, which is a deadly disease [1, 2]. In the
last decade, a series of initiatives were implemented that
aim not only to improve the understanding of sepsis and
the clarity of concepts related to this condition but also
to reduce morbidity and mortality due to sepsis through
earlier diagnosis and initiation of antibiotic therapy.
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The known presence of specific biomarkers during the
response to an infectious insult makes possible the poten-
tial clinical use of such biomarkers in screening, diagnosis,
prognosis (risk stratification), therapeutic response moni-
toring, and rational use of antibiotics (determination of
adequate treatment length, for example). Procalcitonin
(PCT), C-reactive protein (CRP), Interleukin 6 (IL-6),
Interleukin 8 (IL-8), Interleukin 18 (IL-18), Human neu-
trophil gelatinase (NGAL) and Adrenomedullin (ADM)
have been widely used, but even these have limited cap-
acity to distinguish sepsis from other inflammatory condi-
tions, or to predict clinical outcomes. New biomarkers
related to infectious diseases have been tested during re-
cent years, but few has overcome the rigorous testing re-
quired for use in clinical practice [3–5].
DcR3 is a decoy receptor belonging to the tumour ne-

crosis factor receptor super family (TNFRSF). It has
three ligands: FasL, LIGHT and TL1A. By binding to
these ligands, DcR3 can prevent interaction with their
cell surface-bound receptors and thereby inhibits cell
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apoptosis [6]. We previously showed that the expression
level of DcR3 are increased in serum of sepsis patients,
and is associated with the severity of the disease. It dem-
onstrated that DcR3 has potential value for differential
diagnosis of sepsis and systemic inflammatory response
syndrome (SIRS) [7]. We also reported that treatment
targeted Decoy Receptor 3 (DcR3) can protect mice
from sepsis by suppressing the inflammatory response
and lymphocyte-associated apoptosis [8].
However, the mechanism by which DcR3 is

up-regulated in sepsis patients remains unknown.
Pathogens, via their microbial-associated molecular
patterns, lipopolysaccharide (LPS, Gram-negative
bacteria), lipoteichoic acid (LTA, Gram-positive bac-
teria) and zymosan (Fungus), trigger sequential intra-
cellular events in immune cells, epithelium, and the
neuroendocrine system. TLRs (Toll-like receptors)
with an extracellular domain that participates in bac-
terial ligand recognition are the most widely de-
scribed PRRs [9–12]. TLR-2 andTLR-4, which are
expressed on the cell surface, are the only TLRs
known to be responsive to microbial ligands [13].
TLR-2 and TLR-4 signalling pathways are fundamen-
tal in sepsis pathophysiology [14]. In this study, we
explored DcR3 expression levels in human umbilical
vein endothelial cells (HUVECs) and Jurkat cells
stimulated by LPS, LTA and zymosan. SP600125,
SB203580 and ammonium pyrrolidinedithiocarbamate
(PDTC) were used to inhibit JNK1/2, p38MAPK and
NF-κB signalling pathways respectively and study the
signalling pathway regulating DcR3 secretion.

Methods
Clinic specimens collection
Sera from 30 normal adults and 36 sepsis patients whose
personal identities had been removed were tested. This
study was approved by the Ethics Committee of Song-
jiang District Center Hospital (Shanghai, China). The
consent received from patinets was provided verbally.
We notified them that we would collect the rest of
blood samples after their clinical laborotary exmanition
and detect DcR3 for data anlysis, which wouldn’t
brought any clinical risk for them. The patients all
agreed with the consent verbally. The Ethics Committee
of Songjiang District Center Hospital approved this
method of obtaining consent. The 30 healthy volunteers
were age-matched with patients whose sera were tested
in this study. Clinical and laboratory data of patients in-
cluding age, gender, IL-6, CRP, PCT and APACHE II
score were collected. Serum samples from sepsis pa-
tients were collected within 24 h after admission to ICU.
After clotting, blood samples were centrifuged at 1200 g
for 10 min, and serum was transferred into a clear tube
and frozen at − 80 °C until needed.
Cell culture and stimulations
HUVECs (ATCC) were cultured in Dulbecco’s modified
Eagle’s medium (DMEM; Thermo Fisher Scientific,
USA) supplemented with 10% fetal bovine serum (FBS)
(Thermo Fisher Scientific, USA) and 1% penicillin/
streptomycin (Thermo Fisher Scientific, USA) in an at-
mosphere of 5% CO2 at 37 °C. Cells were divided into
four treatment groups: control, LPS (10 μg/mL), LTA
(500 ng/mL) and zymosan (1000 μg/mL) (Sigma, St.
Louis, MO, USA). Cells were planted at a density of 5 ×
105 cells/mL in six-well culture plates and cultured in
DMEM medium without FBS for 12 h before addition of
LPS, LTA or zymosan. DcR3 mRNA expression levels
were detected at 12 h and protein was assayed at 24 h.
SP600125, SB203580 and ammonium pyrrolidinedithio-
carbamate (PDTC; all Sigma, St. Louis, MO, USA) were
used to inhibit JNK1/2, p38MAPK and NF-κB signalling
pathways respectively, at concentration of 25 μM, 20 μM
and 100 μM. Inhibitors were added to the HUVECs cells
30 min before stimulation by LPS, LTA or Zymosan.

Total RNA isolation and reverse transcription-PCR (RT-
PCR) assays
Total RNA was extracted using an RNeasy kit (QIAGEN,
USA) and quantified at 260 nm with a NanoDrop 2000
spectrophotometer (Thermo Scientific). Total RNA (1 μg)
was reverse-transcribed to complementary DNA (cDNA)
using an RT kit (Thermo Fisher Scientific). Quantitative
PCR was performed in triplicate using a QuantiNova SYBR
Green PCR Kit (QIAGEN, USA) on a ABI 7500 detection
system (ABI, USA). The following primer sequences were
used for amplification: DcR3 forward 5′- CCACTACAC
GCAGTTCTGGA-3′, and reverse 5’-GTGCTCCAA
GCAGAAACCAG- 3′, β-actin forward 5’-CCTGGCACC
CAGCACAAT-3′ and reverse 5’-GGGCCGGACTCGTC
ATAC-3′. β-actin was used as the endogenous control and
the comparative threshold cycle (2-ΔΔCT) equation was used
to calculate the relative expression levels.

ELISA and Western-blots
Changes in DcR3 levels in cell supernatants and sera
were determined using an ELISA kit (RayBio, Nor-
cross, GA, USA). Briefly, ELISA was performed in
flat-bottomed 96-well plates that permitted the acqui-
sition of data in a high throughput manner. Superna-
tants were incubated in wells for 2 h at room
temperature then removed, and wells were washed
with a series of buffer rinses. Biotin-labelled antibody
was then added and incubated for 1 h at room
temperature. The plate was washed three times and
avidin-peroxidase was added for 30 min. Finally,
addition of the enzyme substrate and measurement of
colour production in wells was performed. The op-
tical density (OD) value was determined at 595 nm.



Fig. 1 DcR3 is up-regulated in sepsis. DcR3 levels were higher in the
sepsis group (1.44 ± 0.21 ng/mL) than the control group
(0.22 ± 0.11 ng/mL; p = 0.0029)

Table 1 Clinical data of sepsis patients

Control (n = 30) Sepsis (n = 36)

Age 59.65 ± 11.04 65.46 ± 13.02

M/F 10/20 11/25

DcR3 (ng/mL) 0.22 ± 0.11 1.44 ± 0.21a

IL-6 (pg/mL) 6.45 ± 1.21 100.45 ± 21.06 a

PCT (ng/mL) 0.06 ± 0.002 5.38 ± 0.58 a

CRP (ng/mL) 4.65 ± 0.45 51.65 ± 6.25 a

APACHEII – 23.01 ± 1.02
aSepsis vs. Control, p < 0.05
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Changes in expression of DcR3 in HUVECs and Jurkat
cells were measured by western-blots. Briefly, cells were
washed twice with ice-cold PBS and ruptured with lysis
buffer. Protein concentration was determined by Bradford
assay (Bio-Rad, Hercules, CA, USA). Equal quantities of
protein were separated electrophoretically on 10%
SDS-polyacrylamide gels and transferred onto polyvinyli-
dene difluoride membranes (Roche, Basle, Switzerland).
After blocking with 5% milk, the membrane was stained
with the DcR3 primary antibody (CST No.4758, Boston,
MA, USA) followed by HRP-conjugated secondary anti-
body (CST, Boston, MA, USA). Specific bands were visu-
alized with an ECL Plus western blotting detection system
(Bio-Rad). The gamma ratio value was calculated using
Image Lab 6.0 software (Bio-Rad) and images from a Che-
miDoc XRS+ system (Bio-Rad). The optical density of im-
aged bands was normalized against the GAPDH signal on
the same blot. Three independent experiments were per-
formed to obtain the mean ± SD.

Flow cytometry
Expression of toll-like receptor 2 (TLR-2) and TLR-4 in
HUVECs and Jurkat cells was determined by flow cytome-
try. Cells were seeded in six-well plates at a density of 1 ×
105 cells/well and incubated for 24 h. Following removal of
the medium, cells were washed twice in ice-cold PBS, de-
tached using trypsin and re-suspended in 500 μL of PBS.
Jurkat cells were washed twice in ice-cold PBS by centrifu-
ging at 1500 rpm for 5min. PE-labelled TLR-2 (ab171568,
abcam, Cambrisge, MA, USA) and FITC-labelled TLR-4
(ab8378, abcam, Cambrisge, MA, USA) primary antibodies
were added to the cell resuspension solution at a dilution of
1:1000. After incubation for 30min at room temperature,
cells were washed twice in ice-cold PBS then immediately
analysed by bivariate flow cytometry using FACScan (BD
Biosciences, Franklin Lakes, NJ, USA) and Cell-Quest soft-
ware (BD Biosciences). These experiments were performed
at least three biological replicates.

Statistical analysis
Data were analyzed using SPSS20.0 software (SPSS, Inc.,
Chicago, IL, USA). Parametric tests were carried out for
normally distributed data, whereas non-parametric tests
were used for skewed data. Comparisons between differ-
ent treatments were made using one-way ANOVA,
followed by either Tukey’s or Dunn’s post hoc test. Stat-
istical significance was defined as p < 0.05. For quantita-
tive variables, the mean ± SD is reported.

Results
DcR3 is up-regulated in sepsis patients
DcR3 expression levels were higher in the sepsis patients
group (1.44 ± 0.21 ng/mL) than the control group (0.22 ±
0.11 ng/mL, Fig. 1, p = 0.0029). The concentrations of IL-6
(100.45 ± 21.06 pg/mL), PCT (5.38 ± 0.58 ng/mL) and CRP
(51.65 ± 6.25 ng/mL) were also higher in sepsis patients
group. APACHE II score represents the severity of sepsis. It
was shown DcR3 had a close correlation with APACHE II
score. Details of patients and controls are shown in Table 1.

DcR3 is up-regulated at both mRNA and protein levels
following stimulation with LPS, LTA or Zymosan
The relative mRNA levels of DcR3 in HUVECs were in-
creased following treatment with 10 μg/mL LPS (2.03 ±
0.07), 500 ng/mL LTA (1.71 ± 0.04) and 1000 μg/mL zy-
mosan (1.77 ± 0.09) for 12 h, compared with control group
(1.04 ± 0.10; Fig. 2a). DcR3 mRNA expression level in Jur-
kat cells were also increased following treatment with
10 μg/mL LPS (2.26 ± 0.26) for 12 h, compared with con-
trols (1.04 ± 0.08), but not following treatment with LTA
(1.18 ± 0.22) or zymosan (0.96 ± 0.09; Fig. 2a). ELISA and
western blotting confirmed the same patterns in DcR3
protein levels in HUVECs and Jurkat cells co-incubated
with LPS, LTA or Zymosan for 24 h (Fig. 2b, c, d).

Toll-like receptor expression in HUVECs and Jurkat cells
TLR-2 and TLR-4 receptor expression was examined using
flow cytometry. The TLR-2 and TLR-4 expression ratio in
HUVECs was 82.20 ± 2.15% and 77.86 ± 1.86%, compared



Fig. 2 DcR3 changes at both mRNA and protein levels following stimulation with LPS, LTA or Zymosan. DcR3 in HUVECs were increased following
treatment with10 μg/mL LPS, 500 ng/mL LTA and 1000 μg/mL zymosan for 12 h, compared with controls. DcR3 mRNA levels in Jurkat cells were also
increased following treatment with 10 μg/mL LPS for 12 h, compared with controls, but not following treatment with LTA or zymosan. a DcR3 mRNA
changes by real-time PCR. b DcR3 changes by ELISA. c and d DcR3 changes by western blotting. *compared with control
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with 6.3 ± 0.96% and 43.10 ± 0.78% in Jurkat cells. The
TLR-2 and TLR-4 fluorescence intensity in HUVECs was
8019.79 ± 144.30 and 82,632.22 ± 3258.04, compared with
1525.90 ± 77.78 and 62,127.14 ± 984.72 in Jurkat cells. Ex-
pression of TLR-2 and TLR-4 was therefore clearly higher in
HUVECs; however, TLR-4 expression was significantly
higher than TLR-2 expression in Jurkat cells (p < 0.05, Fig. 3).

DcR3 secretion in HUVECs is regulated by the NF-κB
signalling pathway
P38MAPK inhibitor SB203580, JNK1/2 inhibitor SP600125
and NF-κB inhibitor PDTC were used to study the path-
ways involved in DcR3 secretion. HUVECs were stimulated
by LPS, LTA and zymosan after the treatments of these in-
hibitors, and comparative DcR3 mRNA analysis showed
that DcR3 transcription was inhibited by PDTC (1.57 ±
0.17) but not by SB203580 (2.13 ± 0.20) or SP600125(2.12
± 0.20), compared with control cells no treated with inhibi-
tors (2.50 ± 0.08). Furthermore, ELISA and western-blot as-
says confirmed the same patterns in DcR3 protein levels
(inhibition by PDTC but not SB203580 or SP600125 (Fig. 4).
These results demonstrated that the NF-κB signalling path-
way is involved in endogenous DcR3 expression in
HUVECs stimulated by LPS, LTA and zymosan (Fig. 5).

Discussion
Decoy receptor 3 (DcR3/TR6) is a newly identified member
of the decoy receptor family. This secreted protein belongs
to the family of tumour necrosis factor receptor. DcR3 has
three main ligands: FasL, LIGHT and TL1A. DcR3 binding
to FasL protects against FasL-mediated apoptosis of lym-
phocytes and various tumour cell types, whereas DcR3
binding to LIGHT inhibits LIGHT-induced apoptosis [15–
17]. Meanwhile, DcR3 binding to TL1A induces T cell acti-
vation [18]. Expression of DcR3 has been demonstrated in
various acute and chronic inflammatory conditions such as
inflammatory bowel diseases (IBD) and acute respiratory
distress syndrome (ARDS) [19, 20]. DcR3 was expressed in
THP-1 and increased by phorbol 12-myristate 13-acetate
(PMA).The formation of macrophage aggregates was ob-
served when THP-1 cells were stimulated with DcR3-Fc
[21]. Yang showed that pretreatment of HUVECs with



Fig. 3 Toll-like receptor expression in HUVECs and Jurkat cells. TLR-2 and TLR-4 receptor expression was assayed using flow cytometry. Expression
of both TLR-2 and TLR-4 was in HUVECs; however, TLR-4 expression was significantly higher than TLR-2 expression in Jurkat cells. a Jurkat cells
were assayed by flow cytometry without antibody incubation. b, c Jurkat cells were treated by PE-labbled TLR-2 primary antibody and FITC-
labbled TLR-4 primary antibody separately and then assayed the TLRs expression by flow cytometry. d HUVECs were assayed by flow cytometry
without antibody incubation. e, f HUVECs cells were treated by PE-labbled TLR-2 primary antibody and FITC-labbled TLR-4 primary antibody
separately and then assayed the TLRs expression by flow cytometry. g The TLR-2 and TLR-4 expression ratio in Jurkat cells and HUVECs. h The
TLR-2 and TLR-4 fluorescence intensity in Jurkat cells and HUVECs
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DcR3 enhances the adhesion of THP-1 and U937 cells and
primary monocytes [22]. DcR3 regulates CD14+ monocyte
differentiation into dendritic cells. In addition, DcR3 trig-
gers actin re-organization, increases the adhesion of mono-
cytes, and reduces phagocytic activity and proinflammatory
cytokine production in macrophages [23].
Our previous study shown that DcR3 is up-regulated

in sepsis patients and levels are correlated with disease
severity. However, the mechanism of elevated DcR3 in
sepsis remains unknown. In this study, we stimulated
HUVECs and Jurkat cells with LPS (Gram-negative bac-
teria), LTA (Gram-positive bacteria) or zymosan (fungi)
to investigate DcR3 expression levels and secretion path-
ways. A previous study showed DcR3 was able to induce
angiogenesis in human umbilical vein endothelial cells
(HUVECs) but not in human aortic endothelial cells
(HAECs) and DcR3 was higher expressed in HUVECs
than in HAECs, which indicated the angiogenic action
of DcR3 is endothelial cell type specific [24].
The majority of sepsis cases involve infection with

Gram-positive or Gram-negative bacteria, or fungi [25, 26].
The innate immune system forms the first line of defence
against microbial infection and is activated by the engage-
ment of innate immune receptors, also known as pattern
recognition receptors (PRRs), in response to invading
pathogenic microbes [27–29].
TLR-4 associates with the adapter protein MD2 during

recognition of LPS, which initiates downstream signalling
events. Meanwhile, TLR-2 recognizes a broad range of mi-
crobial and host inflammatory agonists [30, 31]. Inflam-
mation mediated by endothelial cells and inflammatory
cell plays an important role in the process of sepsis. Endo-
thelial cells dynamically regulate the vascular barrier,
modulate vasomotor tone, play central roles in coagula-
tion and hemostasis, and are critically involved in the
movement of leukocytes between the bloodstream and
extravascular tissues. Although a great deal is known
about the effects of microorganisms on monocyte and
macrophage inflammatory pathways, substantially less is
known about their effects on endothelial cells, which have
not classically been viewed as immune cells. However,
similar to leukocytes, endothelial cells express innate im-
mune receptors, including members of the TLRs family
[32]. Flow cytometry experiments showed that TLR-2 and
TLR-4 were highly expressed in HUVECs, while Jurkat
cells displayed high TLR-4 expression but much lower
TLR-2 expression. In the present study, we imitated sepsis
using a cellular model by exposing cells to LPS (Gram-ne-
gative bacteria), LTA (Gram-positive bacteria) and zymo-
san (fungi) to stimulate HUVECs or Jurkat cells.
We want to know whether the high DcR3 levels in sep-

sis was due to the secretion by HUVECs or Jurkat cells. In
the present study, DcR3 was induced by LPS, LTA or zy-
mosan in HUVECs, and it was also up-regulated in Jurkat
cells by LPS. Jurkat cells displayed relatively lower expres-
sion TLR-2, which is known to recognize LTA and



Fig. 4 DcR3 secretion in HUVECs is regulated by the NF-κB signalling pathway. P38MAPK inhibitor SB203580, JNK1/2 inhibitor SP600125 and NF-
κB inhibitor PDTC were used to study the pathways involved inDcR3 secretion. DcR3 transcription and expression was inhibited by PDTC but not
by SB203580 or SP600125, compared with control cells not treated with inhibitors. a DcR3 mRNA changes by real-time PCR. b DcR3 changes by
ELISA. c and d DcR3 changes by western blotting. *compared with No inhibitor groups
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zymosan. This could explain why stimulation of Jurkat
cells by LTA or zymosan did not increase DcR3 expres-
sion. These results indicated that the high DcR3 concen-
tration in sepsis patients was due to HUVECs and Jurkat
cells stimulated by bacterial toxin.
To improve the clinical management of and outcomes

for critically ill patients, Surviving Sepsis Campaign guide-
lines have been published and revised [33]. However, to
date, there have been no commercially available successful
strategies for targeting the molecular pathways involved in
sepsis. In this study, we used pathway inhibitors to investi-
gate DcR3 expression secretion signalling.
1TLR-2 and TLR-4 utilize the adaptor TIR

domain-containing adapter protein (TIRAP), also known
as MyD88-adaptor-like (MAL), which lead to the activa-
tion of MAPKs and NF-κB [34–37]. Conventional
MAPK family members include p38-MAPK, c-Jun
N-terminal kinase, extracellular-signal-regulated kinase
(ERK)-1/2 and ERK5. The role of ERK1/2 signalling
downstream of TLRs is complex, and studies to define
the role of ERK1/2 have been hampered by the fact that
several commonly used pharmacological inhibitors of
MEK1, the upstream kinase of ERK1/2, inhibit the activ-
ity of both MEK1 and MEK5, the upstream kinase of
ERK5 (e.g. PD98059, U0126 and PD184352 at concen-
trations > 1mM). Therefore, it is not always clear
whether the observed outcomes are due to the loss of
ERK1/2 or ERK5 kinase activity. ERK5 is a recently iden-
tified mediator of the inflammatory response, but the
signalling pathways that lead to the activation of ERK5
downstream of TLRs are not known [38–42].
Despite this complexity, we are relatively confident of three

definite TLR-2 and TLR-4 common signalling pathways:
TLR2/TLR4-MyD88/IRAK-NF-κB, TLR2/TLR4-MyD88/



Fig. 5 NF-κB signalling pathway is involved in endogenous DcR3
expression in HUVECs stimulated by LPS, LTA and zymosan. TLR-2
and TLR-4 utilize MyD88-adaptor-like (MAL), which lead to the
activation of MAPKs and NF-κB. The active NF-κB promotes
DcR3 secretion
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IRAK-p38 and TLR2/TLR4-MyD88/IRAK-JNK. Notably,
endothelial cells such as leukocytes express the intermediary
TLR signalling components that are required for activation
of the MAPKs and NF-κB pathways. Because we showed
that HUVECs express both TLR-2 and TLR-4 receptors at
high levels, we used HUVECs to study the signalling path-
ways involved in DcR3 secretion, and used NF-κB, p38 and
JNK signalling pathway inhibitors to study the mechanism of
DcR3 secretion in HUVECs stimulated by LPS, LTA or zy-
mosan. The results showed that DcR3 was secreted in
HUVECs through the NF-κB pathway.
Transcription factor NF-κB participates in cell prolifera-

tion, apoptosis, immune inflammation and tumorigenesis,
and activation of NF-κB reportedly promotes the expres-
sion of DcR3. Xia et al. (2012) found that when the human
pancreas cell line ASPC-1 was challenged with LPS or
TNF-α, the active NF-κB up-regulated DcR3 expression.
Meanwhile, Chen and Yang (2008) found that human in-
testinal epithelial cells secreted DcR3 through TLR/PI3K/
NF-κB regulation, and Ho et al. (2007) found that the EB
virus promoted DcR3 expression by activating NF-κB
[43–45]. The NF-κB pathway was critically involved in the
molecular mechanisms underlying the action of EGFR
and inflammatory cytokines [46]. In our present research,
we also found that DcR3 was up-regulated via the NF-κB
pathway in the sepsis cell models.

Conclusions
Combined with our previous studies, our results showed
that DcR3 expression is increased in sepsis patients, and
DcR3levelsare correlated with the severity of the disease.
In cecal ligation and puncture (CLP)-induced sepsis
mouse models, DcR3 protein treatments markedly im-
proved survival in septic mice, reduced the inflammatory
response, and decreased lymphocyte apoptosis in the
thymus and spleen [8]. In the present study, we found
that elevated DcR3 levels in septic cell models proceeded
through the NF-κB signalling pathway, as did DcR3 se-
cretion in HUVECs stimulated by LPS, LTA or zymosan.
Taken together, the emerging evidence suggests that
DcR3 plays an important role in sepsis and may be a
therapeutic target for sepsis treatment.
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