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Objective: To study the effect of small dose hormone on TLR3 expression in peripheral blood
mononuclear cells of children with sepsis and its correlation with the change of the illness.
Methods: Patients who were diagnosed with sepsis in Yan’an People’s Hospital between June
2014 and September 2017 were chosen as the research subjects and randomly divided into two
groups, hormone group received small-dose glucocorticoid combined with routine therapy and
control group accepted routine therapy; the TLR3 mRNA expression levels in peripheral blood
as well as the contents of inflammation molecules and oxidative stress molecules in serum
were measured before treatment as well as 3 d, 5 d and 7 d after treatment. Results: 3d, 5 d
and 7 d after treatment, TLR3 mRNA expression levels in peripheral blood as well as TNF-a ,
ICAM-1, sTREMI1, Presepsin, HMGB1, ESM1, LPO and MDA contents in serum of both
groups of children were lower than those before treatment whereas SOD and GSH-Px contents
were higher than those before treatment, and TLR3 mRNA expression levels in peripheral
blood as well as TNF- a , ICAM-1, sSTREM1, Presepsin, HMGB1, ESM1, LPO and MDA
contents in serum of hormone group were lower than those of control group whereas SOD
and GSH-Px contents were higher than those of control group; the TLR3 mRNA expression
of hormone group was positively correlated with TNF- a , ICAM-1, sTREM1, Presepsin,
HMGBI1, ESM1, LPO and MDA contents, and negatively correlated with SOD and GSH-Px
contents. Conclusion: Small-dose hormone can inhibit the expression of TLR3 in peripheral
blood mononuclear cells of children with sepsis to inhibit the inflammatory response and
oxidative stress response in the course of disease.

1. Introduction

member of the pattern recognition receptor family TLRs, which
can identify the pathogen and activate the downstream signal
transduction pathways to mediate the systemic inflammatory
response in the course of sepsis[4]. In the following study, in order to

Sepsis is a systemic inflammatory response syndrome caused
by infection. It is critically ill and has a high mortality rate. The
incidence of multiple organ failure is high in the course of disease
progression and the clinical treatment is difficult[1.2]. In recent years,
the value of small-dose glucocorticoid for sepsis has received more
and more attention, and the early application of glucocorticoid
can fight against the excessively activated inflammatory and
immune response in the course of sepsis, which can improve the
condition of sepsis[3]. Although the therapeutic value of small-
dose glucocorticoid is accurate, the molecular pathway that exerts
therapeutic action is not yet clear. Toll-like receptor 3 (TLR3) is a
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determine whether glucocorticoids exert therapeutic value through
TLR3 pathways, we analyzed the influence of small-dose hormone
on TLR3 expression in peripheral blood mononuclear cells of
children with sepsis and its correlation with illness change.

2. Case information and research methods
2.1 General case information

Children who were diagnosed with sepsis in Yan’an People’s
Hospital between June 2014 and September 2017 were chosen
as the research subjects, all the children were consistent with the
diagnostic criteria for sepsis, and those combined with autoimmune
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diseases, congenital diseases or adrenal diseases were ruled out.
A total of 58 cases were enrolled and divided into two groups
by random number table method, each with 29 cases. Hormone
group underwent small-dose glucocorticoid combined with routine
treatment, including 15 males and 14 females who were 6-12 years
old; the control group received routine treatment, including 16 males
and 13 females who were 5-12 years old. There was no significant
difference in the general data between the two groups (P>0.05).

2.2 Therapy

Control group received conventional treatment, such as maintaining
water and electrolyte balance, anti-infection, nutrition support and
protecting viscera function, hormone group received small-dose
hormone treatment on the basis of conventional treatment, and the
method was as follows: methylprednisolone injection 1-2 mg/kg/
d, by intravenous drip, for 7 consecutive days, followed by oral

administration with the dosage gradually reduced.

2.3 Peripheral blood TLR3 detection

Before treatment as well as 3 d, 5 d and 7 d after treatment, 0.5-
1.0 mL of cubital venous blood was collected from two groups of
children, the kits were used to separate the total RNA in peripheral
blood and synthesize it into cDNA by reverse transcription, then
fluorescence quantitative PCR reaction was conducted, the TLR3
was amplified and its mRNA expression was calculated.

2.4 Serum index detection

Before treatment as well as 3 d, 5 d and 7 d after treatment, 3-5
mL of cubital venous blood was collected from two groups of
children respectively and centrifuged to separate serum, enzyme-
linked immunosorbent assay kit was used to determine the TNF- a ,
ICAM-1, sTREMI1, Presepsin and HMGB1 contents, and the
radioimmunoprecipitation kits were used to determine the contents
of ESM1, LPO, MDA, SOD and GSH-Px.

Table 1.

Comparison of peripheral blood TLR3 before and after treatment.

2.5 Statistical methods

Software SPSS 22.0 was used to input data, the measurement
data between two groups were analyzed by t test, the correlation
was analyzed by Pearson test and P<<0.05 indicated statistical

significance in differences.

3. Results
3.1 Peripheral blood TLR3 mRNA expression

Before treatment as well as 3 d, 5 d and 7 d after treatment,
analysis of TLR3 mRNA expression in peripheral blood between
two groups of children was as follows: before treatment, TLR3
mRNA expression levels in peripheral blood were not significantly
different between two groups of children (P>0.05); 3d,5Sdand 7 d
after treatment, TLR3 mRNA expression levels in peripheral blood
of both groups of children were significantly lower than those before
treatment (P<0.05), and TLR3 mRNA expression levels in peripheral
blood of hormone group were greatly lower than those of control
group (P<0.05).

3.2 Serum inflammation molecule contents

Before treatment as well as 3 d, 5 d and 7 d after treatment,
analysis of inflammation molecules TNF- a (ng/mL), ICAM-1 (pg/
mL), sSTREM1 (ng/mL), Presepsin (ng/mL) and HMGB1 (ng/mL)
contents in serum between two groups of children was as follows:
before treatment, TNF-a , ICAM-1, sTREMI, Presepsin and
HMGBI contents in serum were not significantly different between
two groups of children (P>0.05); 3 days, 5 days and 7 days after
treatment, TNF- a , ICAM-1, sTREM1, Presepsin and HMGB1
contents in serum of both groups of children were significantly
lower than those before treatment (P<0.05), and TNF- a , ICAM-1,
sTREMI1, Presepsin and HMGBI1 contents in serum of hormone
group were significantly lower than those of control group (P<0.05).

Groups n Before treatment 3 d after treatment 5 d after treatment 7 d after treatment

Hormone group 29 1.02+0.16 0.72+0.10 0.48+0.06 0.32+0.05

Control group 29 1.03+0.14 0.87+0.12 0.69+0.08 0.52+0.08

¢ 0.172 7.282 8.721 8.198

P >0.05 <0.05 <0.05 <0.05

Table 2.

Comparison of serum inflammation molecules before and after treatment.

Groups n Time TNEF- a ICAM-1 STREM1 Presepsin HMGBI1

Hormone group 29 Before treatment 26.2+3.8 2.19+0.33 17.8+2.3 2.89+0.35 53.8+7.3
3 d after treatment 19.2+2.77* 1.42+0.18"* 12.4+1.7* 1.77+0.19"* 30.6+5.6™"
5 d after treatment 14.1+1.9% 1.08+0.15™" 10.1+1.5" 1.48+0.17"* 23.7+3.8™
7 d after treatment 12.3+1.8" 0.78+0.09* 7.8+0.9% 1.15+0.16™" 17.4+2.2"*

Control group 29 Before treatment 26.7+3.5 2.23+0.36 17.5+2.1 2.91+0.33 54.3+7.8
3 d after treatment 23.1+3.5" 1.89+0.23 15.2+1.9° 2.32+0.35 41.7+6.4°
5 d after treatment 19.5+2.2° 1.51+0.18" 13.7£1.6" 2.07+0.28" 34.2+5.2"
7 d after treatment 16.7+2.1° 1.33+0.18" 11.9+1.8" 1.76+0.22" 27.4+4.8"

*: comparison between before and after treatment within group,P<<0.05; ": comparison between groups after treatment, P<<0.05.
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Table 3.
Comparison of serum oxidative stress molecules before and after treatment.
Groups n Time ESM1 LPO MDA SOD GSH-Px
Hormone group 29 Before treatment 4.27+0.62 14.2+1.9 7.61+0.93 62.9+8.9 48.5+6.2
3 d after treatment 2.75+0.36™ 10.2+1.8* 4.88+0.62"* 89.4+11.4* 67.2+8.9"*
5 d after treatment 2.14+0.29* 7.9+0.9% 4.02+0.58"* 107.2+15.8" 80.3x10.5*
7 d after treatment 1.67+0.22"* 6.2+0.8" 3.25+0.42" 119.4+17.5™ 98.3+11.8%
Control group 29 Before treatment 4.33+0.67 14.5£1.9 7.72+0.93 63.2+8.4 49.2+6.9
3 d after treatment 3.35+0.52" 12.8+1.6° 6.23+0.78" 72.6+8.2" 58.2+7.8"
5 d after treatment 2.98+0.37 10.2+1.5" 5.75+0.78 89.3+11.4° 64.2+48.9"
7 d after treatment 2.24+0.34" 8.2+1.0° 4.88+0.62" 105.6+11.8" 75.6£9.2°

*: comparison between before and after treatment within group, P<<0.05; *: comparison between groups after treatment, P<<0.05.

3.3 Serum oxidative stress molecule contents

Before treatment as well as 3 d, 5 d and 7 d after treatment, analysis
of oxidative stress molecules ESM1 (ng/mL), LPO (nmol/mL),
MDA (nmol/mL), SOD (U/L) and GSH-Px (U/L) contents in serum
between two groups of children was as follows: before treatment,
ESM1, LPO, MDA, SOD and GSH-Px contents in serum were not
significantly different between two groups of children (P>0.05); 3 d,
5 dand 7 d after treatment, ESM1, LPO and MDA contents in serum
of both groups of children were significantly lower than those before
treatment whereas SOD and GSH-Px contents were significantly
higher than those before treatment (P<0.05), and ESM1, LPO and
MDA contents in serum of hormone group were significantly lower
than those of control group whereas SOD and GSH-Px contents
were significantly higher than those of control group (P<0.05).

3.4 The correlation of TLR3 with inflammation molecules
and oxidative stress molecules

Pearson test analysis of the correlation of TLR3 mRNA expression
in peripheral blood with inflammation molecules TNF- a , ICAM-1,
sTREMI1, Presepsin and HMGBI1 as well as oxidative stress
molecules ESM1, LPO, MDA, SOD and GSH-Px in serum of
children with sepsis was as follows: the TLR3 mRNA expression
of hormone group was positively correlated with TNF- a , ICAM-1,
STREM1, Presepsin, HMGB1, ESM1, LPO and MDA contents, and
negatively correlated with SOD and GSH-Px contents.

4. Discussion

Sepsis is a systemic inflammatory response syndrome caused by
pathogen infection, it is critical and can increase the risk of multiple
organ dysfunction, and its clinical treatment is quite difficult.
Glucocorticoid has the pharmacological effects of stabilizing cell
membranes and lysosome membrane and resisting the excessively
activated immune response and inflammatory response, and its
treatment of infectious diseases can not only inhibit the excessive
activation of inflammation, but can also reduce the damage to
a variety of tissue viscera in the course of disease[5.6]. In recent
years, the value of small-dose glucocorticoid therapy for sepsis has
received more and more attention, both inflammatory response and
immune response are regulated by the glucocorticoid in the course of
disease, but the specific regulatory mechanism is not yet clear. TLR3
is an important pattern recognition receptor in the body and has
played an important role in the development and change of sepsis,
and the pathogen in children with sepsis can be identified by TLR3

as pathogen pattern molecule, and then regulate gene expression,
and start inflammation and oxidative stress response through the
downstream signal transduction pathways|7.8]. In the study, in order
to determine whether low-dose glucocorticoid exerted therapeutic
value for sepsis through TLR3 pathway, the changes of TLR3
expression in peripheral blood of children with sepsis were analyzed
before and after treatment, and the results showed that TLR3 mRNA
expression levels in peripheral blood of both groups of children
significantly decreased after treatment, and TLR3 mRNA expression
levels in peripheral blood of hormone group were significantly lower
than those of control group. This means that conventional treatment
can inhibit TLR3 expression in peripheral blood to a certain extent,
and conventional treatment combined with small-dose hormone can
further inhibit TLR3 expression and antagonize the inflammation
and oxidative stress mediated by TLR3.

The excessive activation of inflammation in children with sepsis is
related to the mass secretion of inflammatory mediators mediated
by TLR3, and TNF- a , ICAM-1, sTREMI, Presepsin, HMGB1
and so on are the inflammatory mediators currently known to be
closely related to the inflammatory reaction activation in children
with sepsis. TNF-a is a pro-inflammatory cytokine secreted
by mononuclear macrophages, which is massively secreted in
the early stage of inflammatory response, and can mediate the
cascade activation of inflammatory response[9]; ICAM-1 is a
cytokine with intercellular adhesion effect, which can promote the
adhesion of inflammatory cells to inflammatory site and mediate
the amplification of inflammatory response[10,11]; STREM-1 is
the soluble form of TREM-1 on neutrophil and mononuclear
macrophage surface, Presepsin is the soluble form of CD14
molecule that can identify lipopolysaccharide - lipopolysaccharide
binding protein complex, and they can play the initiating role
in the process of inflammation[12,13]; HMBGI1 is a kind of late
inflammatory mediator in high mobility group box, which can
make sure that the inflammatory response is in a state of continuous
cascade activation[14]. The analysis of the changes in above serum
inflammation molecules before and after treatment showed that
TNF- a , ICAM-1, sSTREM1, Presepsin and HMGBI1 contents
in serum of both groups of children significantly decreased after
treatment, and TNF- a , ICAM-1, sSTREM1, Presepsin and HMGB1
contents in serum of hormone group were significantly lower than
those of control group. This shows that conventional treatment can
inhibit the secretion of inflammatory mediators to a certain extent
and conventional treatment combined with small-dose hormone
can further reduce the secretion of inflammatory mediators.
Further analysis of the correlation between TLR3 expression
and inflammatory mediator contents showed that TLR3 mRNA
expression in peripheral blood of children with sepsis was positively
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correlated with TNF- a , ICAM-1, sSTREM1, Presepsin and HMGB1
levels in serum. This means that the change of TLR3 expression
is correlated with the change of inflammatory mediator contents,
and also indicates that small-dose glucocorticoid therapy for sepsis
can inhibit the expression of TLR3 to reduce the secretion of
inflammatory mediators and restrain the activation of inflammatory
response.

The occurrence of multiple organ dysfunction in sepsis is related
to the excessive activation of oxidative stress and the excessive
generation of oxygen free radicals. ESM1, LPO and MDA are
the indicators reflecting oxidative stress reaction extent, ESM1 is
the soluble circulating proteoglycan secreted by endothelial cells,
and the endothelial cell damage caused by excessive generation of
oxygen free radicals can increase the secretion of ESM1[15]; LPO
and MDA are the products of oxidative reactions between lipids
and oxygen free radicals in cells, and the attack from excessively
generated oxygen free radicals to the lipid in cells can cause cellular
structural damage and dysfunction|16,17]. SOD and GSH-Px are
catalyzing enzymes with antioxidant effect, which can catalyze
reduction reaction and eliminate oxygen free radicals in the process
of oxidative stress so as to protect the oxygen free radical damage
to cells to some extent; however, the excessively generated oxygen
free radicals will exceed the compensatory ability of antioxidant
enzymes, and also cause the increased consumption and decreased
contents of SOD and GSH-Px[18.19]. Analysis of the changes in
above serum oxidative stress molecules before and after treatment
showed that ESM 1, LPO and MDA contents in serum of both groups
of children significantly decreased whereas SOD and GSH-Px
contents significantly increased after treatment, and ESM1, LPO and
MDA contents in serum of hormone group were significantly lower
than those of control group whereas SOD and GSH-Px contents
were significantly higher than those of control group. This means
that conventional treatment can inhibit the activation of oxidative
stress reaction to a certain extent, and routine therapy combined with
small-dose hormone can further inhibit the activation of oxidative
stress reaction. Further analysis of the correlation between TLR3
expression and oxidative stress molecule contents showed that TLR3
mRNA expression in peripheral blood of children with sepsis was
positively correlated with ESM1, LPO and MDA contents, and
negatively correlated with SOD and GSH-Px contents in serum.
This means that the change of TLR3 expression is correlated with
the change of oxidative stress molecule contents, and also indicates
that small-doses glucocorticoid therapy for sepsis can inhibit the
expression of TLR3 to inhibit the activation of oxidative stress
reaction.

Based on above discussion, it can be concluded that low-dose
hormone therapy for children with sepsis can inhibit the expression
of TLR3 in peripheral blood mononuclear cells as well as the
activation of inflammation and oxidative stress, and the hormone
inhibits TLR3 to exert the inhibiting effect on inflammatory response
and oxidative stress response in the course of sepsis.

References

[1] Huang CT, Tsai YJ, Tsai PR, Yu CJ, Ko WI. Severe sepsis and septic
shock: timing of septic shock onset matters. Shock 2016; 45(5): 518-524

[2] Polat G, Ugan RA, Cadirci E, Halici Z. Sepsis and septic shock: current
treatment strategies and new approaches. Eurasian J Med 2017; 49(1):
53-58.

[3] Koch A, Kreutzer K, von Oldershausen G, Poets CF, Bassler D; Neurosis
trial group. inhaled glucocorticoids and pneumonia in preterm infants:
post hoc results from the neurosis trial. Neonatology 2017; 112(2): 110-
113.

[4] Ye W, Hu MM, Lei CQ, Zhou Q, Lin H, Sun MS, et al. TRIMS negatively
regulates tlr3/4-mediated innate immune response by blocking trif-tbk1
interaction. J Immunol 2017; 199(5): 1856-1864.

[5] Aharon MA, Prittie JE, Buriko K. A review of associated controversies
surrounding glucocorticoid use in veterinary emergency and critical care.
J Vet Emerg Crit Care (San Antonio) 2017; 27(3): 267-277.

[6] Gibbison B, Lépez-Lépez JA, Higgins JP, Miller T, Angelini GD,

Lightman SL, et al. Corticosteroids in septic shock: a systematic review

and network meta-analysis. Crit Care 2017; 21(1): 78.

Gong W, Hu E, Dou H, Song Y, Yang L, Ji J, et al. A novel 1,2-

benzenediamine derivative FC-99 suppresses TLR3 expression and

[7

—

ameliorates disease symptoms in a mouse model of sepsis. Br J
Pharmacol 2014; 171(21): 4866-4878.

Wei X, Li XZ, Zheng X, Jia P, Wang J, Yang X, et al. Toll-like receptors
and interferon associated immune factors responses to spring viraemia

[8

—

of carp virus infection in common carp (Cyprinus carpio). Fish Shellfish

Immunol 2016; 55: 568-576.

Zhang M, Wang X, Bai B, Zhang R, Li Y, Wang Y. Oxymatrine protects

against sepsis-induced myocardial injury via inhibition of the TNF- a /

p38-MAPK/caspase-3 signaling pathway. Mol Med Rep 2016; 14(1): 551-

559.

[10]Kjaergaard AG, Dige A, Nielsen JS, Tgnnesen E, Krog J. The use of
the soluble adhesion molecules sE-selectin, SICAM-1, sVCAM-1,
SPECAM-1 and their ligands CD11a and CD49d as diagnostic and
prognostic biomarkers in septic and critically ill non-septic ICU patients.
APMIS 2016; 124(10): 846-855.

[11]Sewal RK, Modi M, Saikia UN, Chakrabarti A, Medhi B. Increase

in seizure susceptibility in sepsis like condition explained by spiking

[9

—

cytokines and altered adhesion molecules level with impaired blood
brain barrier integrity in experimental model of rats treated with
lipopolysaccharides. Epilepsy Res 2017; 135: 176-186.

[12]Cao C, Gu J, Zhang J. Soluble triggering receptor expressed on myeloid
cell-1 (sTREM-1): a potential biomarker for the diagnosis of infectious
diseases. Front Med 2017; 11(2): 169-177.

[13]Hosomi S, Yamagami H, Itani S, Yukawa T, Otani K, Nagami Y, et al.
Sepsis markers soluble il-2 receptor and soluble cd14 subtype as potential
biomarkers for complete mucosal healing in patients with inflammatory
bowel disease. J Crohns Colitis 2018; 12(1): 87-95.

[14]JRao Z, Zhang N, Xu N, Pan Y, Xiao M, Wu J, et al. 1,25-
dihydroxyvitamin d inhibits Ips-induced high-mobility group box 1
(hmgb1) secretion viatargeting the nf-e2-related factor 2-hemeoxygenase-
1-hmgb1 pathway in macrophages. Front Immunol 2017; 16(8): 1308.

[15]Prauchner CA. Oxidative stress in sepsis: Pathophysiological implications
justifying antioxidant co-therapy. Burns 2017; 43(3): 471-485.

[16]Yaroustovsky M, Rogalskaya E, Plyushch M, Klimovich L, Samsonova
N, Abramyan M. The level of oxidative neutrophil response when
determining endotoxin activity assay: a new biomarker for defining the
indications and effectiveness of intensive care in patients with sepsis. Int
J Inflam 2017; 2017: 3495293.

[17]Anthonymuthu TS, Kim-Campbell N, Bayir H. Oxidative lipidomics:
applications in critical care. Curr Opin Crit Care 2017; 23(4): 251-256.
[18]Bavunoglu I, Genc H, Konukoglu D, Cicekci H, Sozer V, Gelisgen R, et
al. Oxidative stress parameters and inflammatory and immune mediators
as markers of the severity of sepsis. J Infect Dev Ctries 2016; 10(10):

1045-1052.

[19]Molina V, von Dessauer B, Rodrigo R, Carvajal C. Oxidative stress
biomarkers in pediatric sepsis: a prospective observational pilot study.
Redox Rep 2017; 22(6): 330-337.



