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Abstract: Objective: Bacterial sepsis in neonates is associated with elevated morbidity and mortality. A role for the 
pro-inflammatory Triggering Receptor Expressed on Myeloid cells-1 (TREM-1) is suspected in the innate immune 
response to bacteria, but little is known about its activities in infants. To begin exploring the feasibility of treating 
neonatal sepsis by blocking leukocyte TREM-1, we compared TREM-1 membrane expression and mRNA in new-
borns without clinical or microbiological evidence of infection, to that of healthy adults. The functionality of pro-
inflammatory reactions in leukocyte TREM-1 of newborns was also evaluated. Methods: Twenty term newborns were 
enrolled in this study and cord blood samples were collected at birth. For comparison, peripheral blood specimens 
were collected from 20 healthy adults (control adult, CA). The expression of TREM-1 protein and mRNA in leukocytes 
was detected with flow cytometry and real-time qPCR, respectively. Whole cord blood was also stimulated by Esch-
erichia coli or blocked by the TREM-1-specific peptide LP17 to identify changes in the secretion of pro-inflammatory 
cytokines interleukin (IL)-6, IL-8, and tumor necrosis factor (TNF)-α, as well as soluble TREM-1 (sTREM-1) using en-
zyme linked immunosorbent assay (ELISA). Results: Mean fluorescence intensity (MFI) of TREM-1 on leukocytes of 
newborns appeared comparable to healthy adults [monocytes: 37.5 ± 6.7 vs. 37.6 ± 8.7; polymorphonuclear cells 
(PMNs): 32.9 ± 6.6 vs. 33.6 ± 5.8]. However, the percentage of PMNs positive for TREM-1 was lower in newborns 
than in healthy adults (82.3 ± 7.1 vs. 98.6 ± 4.8; P < 0.01); the percentage of TREM-1-positive CD14-positive mono-
cytes was comparable to that of healthy adults (97.1 ± 8.3 vs. 97.5 ± 7.4). Exposure of cord blood to E. coli resulted 
in increased secretion of IL-6, IL-8, TNF-α, and sTREM-1. In contrast, the concentrations of IL-6, IL-8, and TNF-α 
decreased by a minimum of 15% when TREM-1 was blocked by LP17 then exposed to E. coli, versus E. coli alone. In 
addition, the concentration of sTREM-1 was positively correlated with the levels of TNF-α (r = 0.519, P < 0.05), IL-6 
(r = 0.507, P < 0.05), and IL-8 (r = 0.538, P < 0.05). Conclusions: Healthy newborns exhibit expression of TREM-1 
on monocytes similar to that in healthy adults, and most PMNs express TREM-1 at the newborn stage. Detection 
of sTREM-1 in neonatal peripheral blood should be further investigated as a potential method for the diagnosis of 
neonatal infection. Finally, blocking the TREM-1 signal transduction pathway may reduce inflammatory responses of 
neonate leukocytes and thereby provide a new strategy for treatment of neonatal infection.
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Introduction

Despite advances in medicine, neonates have 
high global rates of morbidity and mortality 
related to bacterial sepsis [1]. The immune 
response in sepsis is characterized by cyto-
kine-mediated excessive inflammation leading 
to multiple organ failure and hemodynamic col-
lapse [2]. Patients often present in dramatic 
fashion with high spiking fevers, shock, and 
respiratory failure that contributes to mortality 
[3]. Current treatments pursue rapid diagnosis 
and identification of the causative organism, 

with tailored antibiotic use and aggressive sup-
portive care until resolution of symptoms [4]. In 
particular, the regulation of neutrophils and 
monocytes is important under inflammatory 
conditions because the release of cytotoxic 
substances can cause collateral tissue damage 
[5].

Triggering Receptor Expressed on Myeloid cells 
(TREM)-1 is related to immunoglobulin super-
family receptors and is expressed on neutro-
phils, mature monocytes, and macrophages. 
TREM-1 is pro-inflammatory, amplifying inflam-
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mation after exposure to extracellular fungal 
and bacterial pathogens [6]. The role of TREM-1 
in myeloid cell activation and secretion of pro-
inflammatory molecules has been established 
in a number of microbial diseases [7]. While 
TREM-1-amplified responses likely aid in im- 
proved detection and elimination of pathogens, 
excessive production of cytokines and oxygen 
radicals can also severely harm the host [8]. 
Experimental murine models of acute or chron-
ic inflammatory conditions are beginning to 
show that blocking the TREM-1 signal transduc-
tion pathway confers survival advantages dur-
ing experimental murine septic shock and pro-
tects from organ damage. Furthermore, the 
modulation of the TREM-1 signaling pathway 
preserves the capacity for microbial control, 
suggesting that TREM-l could become an ideal 
potential target for the treatment of sepsis [9].

Infants typically exhibit an immature innate 
immunity [10]. Although modulating TREM-1 
expression may protect against death while 
maintaining effective bacterial clearance, little 
is known about its expression and functionality 
on neonatal peripheral blood leukocytes, par-
ticularly during bacterial infection. We hypothe-
sized that the cytokine-mediated hyper-inflam-
matory phase in neonatal sepsis was asso- 
ciated with maturity of their TREM-1 system. To 
test this, the expression of TREM-1 was mea-
sured in leukocytes from cord blood of healthy 
neonates, and blood samples were subse-
quently exposed to Escherischia coli to model 
sepsis. Pro-inflammatory cytokine secretions in 
response to bacteria were measured. Addi- 
tiona|lly, a short ex vivo treatment with the 
small synthetic TREM-1-specific peptide LP17 
was tested as a potential inflammatory modula-
tor. The results provide potential new avenues 
for the diagnosis and treatment of neonatal 
sepsis.

Materials and methods

Ethics statement

The study was approved by the Bioethics 
Committee of Binhai Hospital (EC/2013/002), 
and written, informed consent was obtained 
from both parents of newborns and all adult 
participants.

Study population

Newborns delivered at our hospital were includ-
ed if they were full-term and had no clinical and 
laboratory signs of infection. Newborns were 
excluded for premature delivery, low birth 
weight, intrauterine growth restriction, or pre-
mature rupture of membranes or if the mother 
had suffered from chronic infectious, respira-
tory, or autoimmune diseases or cancer. Twenty 
newborns were enrolled in this study. Cord 
blood samples (15 mL) were collected into ster-
ile heparinized tubes at birth. Twenty healthy 
adults (9 females, 11 males; ages 26-48 years) 
without signs of inflammatory disease were 
included as controls. Peripheral blood speci-
mens (15 mL) from these adults were collected 
into sterile heparinized tubes.

Flow cytometry

Flow cytometry was performed according to the 
manufacturers’ protocols using a monoclonal 
FITC-labeled CD14 antibody (BD Bioscience, 
USA) and a PE-labeled TREM-1 antibody (R&D, 
USA). Equal volumes of antibodies for the rele-
vant isotope control were used. Whole blood 
were incubated with the antibodies at 4°C for 
30 min in the dark. Erythrocytes were lysed 
using FACS lysing solution (BD Biosciences, 
USA). After a 10-min incubation, the cells were 
washed once with an excess of phosphate-
buffered saline (PBS). Cell sediment was sus-
pended in PBS. Flow cytometry analysis was 
performed using a FACSCalibur low laser 
cytometer (Becton Dickinson, USA). CellQu- 
estPro (BD Biosciences) was used, with equiva-
lent settings for all analyses. A minimum of 
10,000 cells was analyzed in every sample.

Quantitative real-time PCR 

Leukocytes were isolated from blood according 
to reported methodology [11]. Briefly, 5 mL of 
whole blood was mixed with 4.5% dextran solu-
tion, and the mixture was allowed to stand for 

Table 1. Primer sets for quantitative polymerase 
chain reaction
Gene 
names Sequence Amplicon 

size (bp) 
TREM-1 F: 5’-GTCTCCACTCCTGACTCTGAA-3’ 158

R: 5’-TAGGGTACAAATGACCTCAGC-3’
ACTB F: 5’-TTAAGGAGAAGCTGTGCTACG-3’ 205

R: 5’-TTGAAGGTAGTTTCGTGGATG-3’
F, forward primer; R, reverse primer.
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40 min at room temperature. The leukocytes-
rich plasma was centrifuged at 400×g on a 
Ficoll-Paque Plus gradient (Amersham Bio- 
science, Medison, WI, USA) for 20 minutes. To 
lyse erythrocytes, hypotonic (0.2%) saline was 
used, and osmolality was restored using hyper-
tonic (1.6%) saline. Leukocytes were washed 
twice with PBS. Total RNA was extracted from 
leukocytes using the RNeasy Plus Mini Kit 
(QIAGEN, Hilden, Germany), according to the 
manufacturer’s instructions. The quantity and 
quality of the total RNA samples were deter-
mined using the Agilent 2100 Bioanalyzer 
(Agilent Technologies, Waldbronn, Germany). 
Total RNA was reverse-transcribed to cDNA 
using SuperScript III First-Strand Synthesis 
SuperMix for reverse transcription-polymerase 
chain reaction (RT-PCR) (Invitrogen Life Tech- 
nologies, USA). Oligo (dT) 20 Primers and PCR 
Nucleotide Mix were added according to the 
manufacturer’s protocol.

TREM-1 mRNA (GenBank accession no. NM_ 
018643.2) was quantified using the ABI7300 
real-time PCR System (Applied Biosystems, 
USA). β-Actin (ACTB, GenBank accession no. 

NM_001101.1) was used as an internal con-
trol. cDNAs were amplified with SYBR Green 
using the Platinum SYBR Green qPCR SuperMix 
UDG (Invitrogen, Carlsbad, CA, USA). The primer 
sequences are listed in Table 1. The cDNA 
amplification program was as follows: 10 min at 
95°C, followed by 40 cycles at 95°C for 15 sec 
and 60°C for 1 min. The relative expression lev-
els of TREM-1 in each sample were calculated 
by the comparative Ct method (2-ΔCt formula) 
after normalization to β-Actin using Sequence 
Detection System (SDS) software (Applied 
Biosystems) [11].

Whole blood stimulation

Gram-negative bacteria were flagellated Esch- 
erichia coli (E. coli) strain 0111:B4 (Nantong 
University, China). Bacteria were grown at 37°C 
overnight, centrifuged, and heat-killed (50 min-
utes at 70°C). Inactivation was verified by plat-
ing on LB agar to check for the absence of colo-
nies [12]. For the experiments, E. coli were 
opsonized with fresh 30% human serum for 30 
min at 37°C and washed once with 1 mL PBS 
before addition to the blood [13]. LP17 (Sigma 
L2515, St. Louis, USA) was chemically synthe-
sized as described by Gibot [14]. The correct 
peptide (LQVTDSGLYRCVIYHPP) was obtained 
in > 99% yield and was endotoxin free. A scram-
bled peptide containing the same amino acids 
in a different sequence order was similarly syn-
thesized and served as a control.

Fresh heparinized blood from participants was 
diluted 1:2 with RPMI (RPMI-Glutamax, Invi- 
trogen, Life Technologies, Basel, Switzerland) 
and incubated with heat-killed bacteria (108 
bacteria/mL) for 24 h or with 100 ng/mL LP17 
then bacteria (LP17 incubated with blood for 2 
hours before exposure). Cell-free supernatants 
were removed and stored at -80°C until 
assayed.

ELISA

Concentrations of IL-6, IL-8, TNF-α, and sTREM-
1 secreted in culture media were measured by 

Table 2. Demographic and descriptive data (Term newborns, N = 20)
Gender, female/male 10/10 Mode of delivery, cesarean section 3 (15%)
Mother’s age, years 27.8 ± 5.5 White blood cells/mL 12654 ± 2327.8
APGAR score 9.2 ± 0.4 Monocytes/mL 1689 ± 249.5
Birth weight, g 3623.7 ± 553.3 Polymorphonuclear cells/mL 5320 ± 1264.4
Gestational age, weeks 39.3 ± 0.8 Platelets/mL 305834 ± 97146

Figure 1. TREM-1 surface expression on leukocytes 
from term newborns and control adults. Represen-
tative flow cytometry plot showing forward and side-
scatter characteristics with gating used to identify 
neutrophils (R1) and monocytes (R2).
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commercially available specific enzyme-linked 
immunosorbent assay (ELISA) kits (DuoSet, 
R&D Systems, Abingdon, UK). Optical absor-
bance was measured at 450 nm using a micro-
plate reader (Epoch, BioTek, Luzern, Switzer- 
land), with a wavelength correction set at 570 
nm to subtract background. A standard curve 
was generated using a four-parameter logistic 
curve fit for each set of samples assayed.

Statistical analysis

The Shapiro-Wilk’s test was used for the normal 
distribution of quantitative variables, and para-
metric statistics were used throughout the 
study. Data are given as mean and standard 
deviation (Mean ± SD). T-test for independent 
samples and one-way analysis of variance 
(ANOVA) were used to analyze differences 
between groups. Correlations between quanti-
tative variables were analyzed with Pearson’s 
correlation coefficient. P < 0.05 was consid-
ered statistically significant. All tests were two-
sided. Analysis was performed with STATA 7.0 
statistical package (Stata Corp., College 
Station, TX, USA).

Results

TREM-1 expression on leukocytes

Demographic and descriptive data of term new-
borns are shown in Table 2. To begin to com-
pare the TREM-1 system between newborns 
and adults, receptor surface expression was 
assessed in newborns and adult by flow cytom-
etry after gating subpopulations of circulating 
leukocytes (Figure 1). Mean fluorescence inten-
sity (MFI) of TREM-1 on PMNs and monocytes 
of newborns appeared comparable to healthy 
adults (P > 0.05, Table 3).

The percentage of TREM-1-positive PMNs was 
determined within both groups. Newborns 
exhibited a significantly lower percentage of 
TREM-1-positive PMNs than did adults (82.3 ± 
7.1 vs 98.6 ± 4.8, t = 8.51, P < 0.001) (Figure 
2).

CD14-positive monocyte populations were dis-
tinguished by size and granularity (Figure 3A) 
and by FITC-CD14 antibody (Figure 3B). The 
percentages of TREM-1-positive CD14+ mono-
cytes were comparable between newborns and 
healthy adults (97.1 ± 8.3 vs 97.5 ± 7.4, t = 
0.16, P = 0.87).

TREM-1 mRNA expression in leukocytes

Relative TREM-1 mRNA expression in leuko-
cytes of term newborns was significantly lower 
than in control adults (1.16 ± 0.13 vs 1.63 ± 
0.24, t = 7.7, P < 0.001) (Figure 4).

Treatment of leukocytes from term newborns 
with LP17 to block TREM-1

To assess the functionality of TREM-1 in new-
born leukocytes, a complementary approach 
was used. We investigated whether inflamma-
tory cytokines secreted following exposure to E. 
coli could be blocked by adding the analogue 
synthetic peptide LP17, derived from the extra-
cellular moiety of TREM-1. ELISA was used to 
measure the concentrations of secreted pro-
inflammatory cytokines following stimulation of 
leukocytes with E. coli. E. coli exposure caused 
a significant increase in IL-8, TNF-α, and IL-6 
secretion. In contrast, when leukocytes were 
first treated with 100 ng/mL LP17, which spe-
cifically targets TREM-1, the secretion of pro-
inflammatory cytokines produced after E. coli 
exposure was attenuated (Table 4).

Figure 2. Percentage of TREM-1-positive PMNs from 
term newborns and control adults. Bars represent 
mean values ± standard errors of mean (SEM). P 
value determined following t-test. The asterisk rep-
resents a statistically significant difference between 
two groups.

Table 3. TREM-1 expression on leukocytes of 
newborns and adult controls

TREM-1 mean fluores-
cence intensity

Cell type Newborns 
(N = 20)

Adults  
(N = 20) t value P value

PMNs 32.9 ± 6.6 33.6 ± 5.8 0.356 0.724
monocytes 37.5 ± 6.7 36.6 ± 8.7 0.367 0.716
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Data shown as median ± SD. One-way ANOVA 
were used to analyze differences between 
three groups and Student-Newman-Keuls were 
used to analyze differences between two 
groups.

Effects of E. coli on sTREM-1 release by leuko-
cytes

To determine if E. coli infection could elicit 
TREM-1 secretion from neonatal leukocytes, 
the leukocytes were infected with E. coli. After 

24 h, the concentration of sTREM-1 in E. coli-
exposed culture supernatants was significantly 
higher than in the unexposed control group 
(156.7 ± 36.3 pg/mL vs 34.6 ± 6.1 pg/mL, t = 
13.6, P < 0.001) (Figure 5).

Interestingly, a significant correlation was found 
between sTREM-1 concentration and pro-
inflammatory cytokine concentrations following 
E. coli exposure: sTREM-1 positively correlated 
with TNF-α (r = 0.519, P = 0.019, Figure 6A), 
IL-6 (r = 0.507, P = 0.022, Figure 6B) and IL-8 (r 
= 0.538, P = 0.014, Figure 6C).

Discussion

Our study demonstrates that almost all mono-
cytes from newborns expressed TREM-1, a find-
ing that was consistent with that of healthy 
adults. Additionally, 80% of polymorphonuclear 
cells in newborns expressed TREM-1. Although 
this was slightly lower than in adults, TREM-1 
expression has also been reported in leuko-
cytes of premature infants [15] using peripher-
al blood samples taken from preterm newborns 
between days 5 and 25 after birth.

TREM-1 mRNA expression levels in neonatal 
leukocytes were significantly lower in infants 
than in adults. Several possibilities could 
account for this phenomenon, for example, that 
the sterile environment in utero may preclude 
activation of TREM-1, the newborn’s innate 
immunity is relatively immature. Further re- 
search is needed to identify the mechanism 
resulting in lower TREM-1 expression in infants.

Figure 3. TREM-1-positive CD14+ monocytes from term newborns and control adults. A: Representative flow cytom-
etry plot showing forward and side-scatter characteristics with gating used to identify monocytes (R1). B: TREM-1 
positive CD14+ monocytes were distinguished by PE-TREM-1 and FITC-CD14 antibodies.

Figure 4. Relative mRNA expression of TREM-1 in 
leukocytes. Following qRT-PCR, the expression levels 
of TREM-1 in each sample were calculated by 2-ΔCt 
method. mRNA expression level was normalized to 
β-Actin. Bars represent mean values ± standard er-
rors of mean (SEM). The statistical significance was 
determined using a t-test. The asterisk represents a 
statistically significant difference between the two 
groups.
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Despite the slight immaturity of TREM-1, the 
precise role in inflammatory response to bacte-
rial infection of TREM-1 in newborn leukocytes 
should be further evaluated. In particular, a 
TREM-l ligand has not yet been identified. 
Research has shown that a TREM-1 ligand is 
constitutively expressed on platelets and me- 
gacaryocytes. After lipopolysaccharide (LPS) 
stimulation, the TREM-1 ligand (expressed on 
platelets) mediates platelet-induced neutrophil 
activation, resulting in enhanced pro-inflamma-
tory cytokine production [16]. One study 
showed that HMGB1 and HSP70 are TREM-1 
ligands [17], but another reported that TREM-1 
ligands exist on the surface of the pathogen 
[18].

Invading pathogens Bacterial antigen activates 
the innate immune system via pattern recogni-
tion receptors (PRRs) on leucocytes and epithe-
lial cells. It has been shown that Toll-like recep-

tors (TLRs) and Trem-1 seem to have a crucial 
role in immune cell activation in infection [19]. 
TLRs are activated via pathogen associated 
molecular pattern, namely LPS for gram nega-
tive and lipoteichoic acid (LTA) for gram positive 
bacteria, leading to an inflammatory cytokine 
response [20]. TREM-1 was an amplifier of the 
TLR4-mediated inflammatory response [17]. 
TREM-1 is up-regulated by TLR4 activation and 
induces pro-inflammatory cytokine, such as 
TNF-α, IL-1β, IL-8 and grain-macrophage colony 
stimulating factor (GM-csf), release, as has 
been shown in human and mouse model of 
sepsis [21]. We found that pro-inflammatory 
cytokine secretion (IL-8, IL-6, and TNF-α) was 
reduced when leukocytes were treated with the 
synthetic peptide LP17, which may act as a 
decoy receptor by blocking interaction of TREM-
1 with its ligand [22]. 

Additionally, the enhanced cytokine secretion 
indicates that abnormal activation of TREM-1 
signaling pathways occurs in neonatal sepsis. 
In mice, the engagement of TREM-1 with ago-
nist monoclonal antibodies has been shown to 
stimulate the production of pro-inflammatory 
cytokines and chemokines such as TNF-α, IL-6, 
IL-l, GM-csf, IL-8, and monocyte chemotactic 
factor-l (MCP-1) [6]. Patients with E. coli-
induced sepsis are characterized by an associ-
ation of TREM-1 expression on blood neutro-
phils with cytokine inducibility [19]. These data 
indicate that the TREM-1 pathway on neutro-
phils might play a role in producing an adequate 
inflammatory and bactericidal response in bac-
terial sepsis. 

To unambiguously investigate the role of TREM-
1 in homeostasis and disease, Weber et al. 
generated mice deficient in Trem-1 [23]. In 
models of infection, Trem1-/- mice displayed 

Table 4. Leukocyte response to E. coli with or without LP17
Group TNF-α (ng/mL) IL-6 (ng/mL) IL-8 (pg/mL)
Control (n = 20) 1.21 ± 0.23 0.92 ± 0.35 23.20 ± 3.12
E. coli (n = 20) 3.19 ± 0.23 12.4 ± 1.27 209.50 ± 21.32
LP17 + E. coli (n = 20) 2.58 ± 0.24 9.5 ± 1.09 178.20 ± 22.6
scrambled peptide + E. coli (n = 20) 3.18 ± 0.25 12.3 ± 1.41 212.62 ± 20.95
F value/P value 4.256/0.037 5.277/0.024 8.774/0.000
P value (Control vs. E. coli) 0.000 0.000 0.000
P value (Control vs. LP17 + E. coli) 0.002 0.003 0.004
P value (E. coli vs. LP17 + E. coli) 0.025 0.018 0.019
P value (E. coli vs. scrambled peptide + E. coli) 0.896 0.815 0.6433

Figure 5. Induction of sTREM-1 secretion in leuko-
cytes in response to E. coli exposure. Blood was 
exposed to E. coli. After 24 h, secretion of sTREM-1 
by leukocytes into the culture supernatant was mea-
sured by ELISA. Bars represent mean values ± stan-
dard errors of mean (SEM). The asterisk represents a 
statistically significant difference between the E. coli-
challenged and unchallenged control groups.
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significantly attenuated disease that was asso-
ciated with reduced inflammatory infiltrates 
and diminished expression of pro-inflammatory 
cytokines, which contributed to reduced mor-
bidity. Importantly, while immune-associated 
pathologies were significantly reduced, Trem1-
/- mice were equally capable of controlling 
infections as wildtype controls. Various studies 
reported that blockade of TREM-1 in experi-
mental murine infection decreased the pro-
inflammatory reaction, and incomplete anti-
body blockade or inhibition of TREM-1 signaling 
reduced mortality without inhibiting bacterial 
clearance [9]. LP17 administration to septic 
mice resulted in a decreased plasma concen-
tration of several pro-inflammatory cytokines. 
LP-17 treated animals were also protected 
against organ failure, hemodynamic disorders 
and finally against death [22]. These results 
indicate that therapeutic blocking of TREM-1 in 
distinct inflammatory disorders holds consider-
able promise by blunting excessive inflamma-
tion while preserving the capacity for microbial 
control. Therefore, TREM-1 has garnered inter-

est recently as a modulator of the inflammatory 
response to bacterial pathogens in sepsis. Our 
finding of reduction in several pro-inflammatory 
cytokines when TREM-1 was blocked may pro-
vide a new strategy for treatment of neonatal 
infection.

Soluble TREM-1 (sTREM-1) is released following 
cleavage of the extracellular domain of TREM-1 
[24]. Various studies have suggested that the 
concentrations of sTREM-1 in different biologi-
cal fluids are significantly higher in patients 
with bacterial infection than in those with a 
non-microbial inflammatory process [25-30]. 
Further, serum sTREM-1 levels reflect the sever-
ity of sepsis more accurately than those of 
c-reactive protein (CRP) and procalcitonin (PCT) 
and are more sensitive for dynamic evaluations 
of sepsis prognosis; indeed, sTREM-1 levels 
and Sequential Organ Failure Assessment 
(SOFA) scores are positively correlated [31]. 
However, Su et al. [32] reported that, although 
sTREM-1 has high sensitivity and specificity in 
the diagnosis of infection, it is not better than 

Figure 6. Correlation between sTREM-1 and 
cytokine concentrations. A: Positive correlation 
between TNF-α and sTREM-1 concentrations 
in culture media following E. coli exposure. B: 
Positive correlation between IL-6 and sTREM-1 
concentrations in culture media following E. coli 
exposure. C: Positive correlation between IL-8 
and sTREM-1 concentrations in culture media 
following E. coli exposure.
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that of PCT or CRP in predicting new infections. 
Thus, the clinical diagnostic value of sTREM-1 
in infection remains to be determined. The cur-
rent study also showed that sTREM-1 concen-
tration increased significantly in culture super-
natant after E. coli stimulation and was 
positively correlated with TNF-α, IL-8, and IL-6 
levels. Therefore, detection of sTREM-1 in neo-
natal peripheral blood may provide a new meth-
od for the diagnosis of neonatal infection.

In summary, the TREM-1 expression system 
appears to be functional in newborn leukocytes 
and its stimulation results in secretion of 
inflammatory cytokines and sTREM-1. Blocking 
neonatal peripheral blood leukocyte TREM-1 
resulted in reduced secretion of inflammation 
cytokines. Therefore, detection of neonatal 
peripheral blood sTREM-1 may provide a new 
method for the diagnosis of neonatal infection, 
and blocking TREM-1 may provide a new meth-
od for the treatment of neonatal infection.
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