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B Brief Communication B

Inhibitory Effect of S100A8 on Neutrophil Apoptosis by
Cytokine Release of Normal and Allergic Monocytes

Ji-Sook Lee™

Department of Clinical Laboratory Science, Wonkwang Health Science University, lksan 54538, Korea

S100AS8 functions as an essential factor in inflammatory response. Cytokine release of monocytes and regulation of
neutrophil apoptosis are important steps in pathogenesis of allergy. This study aims to examine the relation between
cytokine release of monocytes due to SI00AS8 and neutrophil apoptosis. SI00A8 enhanced the release of 1L-6 and IL-8
in monocytes of normal and allergic subjects. Treatment of supernatants of normal and allergic monocytes with ST00AS8
blocked neutrophil apoptosis by inhibition of caspase 9 and caspase 3 activation. The secretion signal induced by SI00A8
is involved in TLR4, Src family protein, PKCS, ERK1/2, p38 MAPK, JNK, and NF-kB. These findings may contribute
to understanding the complex pathogenesis of allergic diseases by determining inflammatory responses associated with

S100A8, monocytes, and neutrophils.
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S100A8, known as MRP8, is included in the S100 protein
family and expressed in various cell types, including neutro-
phils, monocytes, and myeloid dendritic cells (Goyette and
Geczy, 2011). Intracellular SI00AS8 functions as a scavenger
of reactive oxygen species (ROS) and telomerase activity
after intracellular calcium binding. Extracellular S100A8
regulates B2 integrin-dependent neutrophil chemotaxis and
expression of IL-1f3 and TNF-a in Toll-like receptor (TLR4)-
dependency (Donato et al., 2013). In monocytes, ST00A8
induces cell migration by microtubule reassembly (Vogl et
al., 2004). A recent study reported on the activation of
monocytes due to S100A8 in TLR4-dependency using tran-
scriptome evaluation (Fassl et al., 2015). Pathogenesis of
allergic diseases is elicited by a variety of causes including
gene mutation, toxic environment, and immune dysregulation
(Holgate, 2008). Cytokine secretion and inhibition of neutro-

phil apoptosis increase inflammatory responses, resulting
in exacerbation of allergy, and association of S100A8 and
allergic diseases such as asthma and atopic dermatitis has
been reported (Kim et al., 2014). We have, for the first time,
demonstrated that S100A8 secreted by house dust mite
directly inhibits neutrophil apoptosis in normal and asthmatic
subjects (Kim et al., 2013).

A total of 10 allergy patients including 5 allergic asthma
and 5 allergic rhinitis subjects (average = 31.6 years) were
recruited from Eulji University Hospital. Allergic status was
based on the presence of positive results of a skin prick test
(> 2+), multiple allergen simultaneous test (MAST) (>
clas2), or measurement of specific HDM IgE using the
Pharmacia Unicap 100 system to common allergens. Levels
of total IgE of normal and allergic subjects using an ADVIA

Centaur immunoassay (Siemens Medical Solutions Diag-
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Fig. 1. S100A8 induces IL-6, and IL-8 and cytokine secretion suppresses
neutrophil apoptosis via inhibition of the caspase 9/3 pathway. (A)
Monocytes isolated from normal and allergic subjects were incubated in
the absence or presence of 1 pg/mL S100AS for the indicated time. (B)
Monocytes were incubated with and without 1 pg/mL of S100AS for 48 h.
The supernatant (Sup) was collected and added to the fresh neutrophils
isolated from normal and allergic subjects. Neutrophils apoptosis was
analyzed by measuring the binding of annexin V-FITC and PI. Data are
presented relative to the control, which was set at 100% as the means &=
S.EM. **P<0.01 indicates a significant difference between the control and
S100A8-treated groups or between the control supernatant and supernatant-
treated groups. (C) Normal neutrophils were incubated with the supernatant
(Sup) or the SI00A8-treated supernatant of normal monocytes. Caspase 9
and caspase 3 were detected by Western blotting. ERK2 expression was

Normal Allergy

nostics, Erfurt, Germany) were 68.5 [U/mL and 565.3 IU/mL,

respectively. Additionally, 8 normal subjects between 18 and
30 years of age (average = 23.0 years) were recruited as con-
trols. This study was approved by the Institutional Review
Board of Eulji University for normal volunteers allergic
subjects (EU14-33). All participants in this study gave their
written informed consent. Human monocytes and neutro-
phils were isolated from the heparinized peripheral blood of
healthy persons and allergic subjects using Ficoll-Hypaque
gradient centrifugation (Kim et al., 2014). Both a CD16
microbeads magnetic cell sorting kit and monocyte isolation
kit IT (Miltenyi Biotec, Bergisch Gladbach, Germany) were
used for isolation of neutrophil and monocyte, respectively.
The cells were washed after hypotonic lysis to remove eryth-
rocytes. This method routinely yielded greater than 97%
purity of neutrophil and monocyte, respectively. An annexin
V-fluorescein isothiocyanate (FITC) apoptosis detection kit
(BD Biosciences, San Diego, CA, USA) was used for detec-
tion of neutrophil apoptosis. Activation of caspase 9 and 3,
and were confirmed by Western blotting. The concentrations
of IL-6 and IL-8 in a cell supernatant after treatment with
S100A8 for 48 h were measured with a sandwich enzyme-
linked immunosorbent assay (ELISA) using OptEIA™ Set

used as an internal control.

human IL-6 and IL-8 (BD Biosciences, San Diego, CA,
USA). The DNA-binding activity of NF-xB was evaluated
using EZ-Detect™ transcription factor kits for NF-kB p65
(PIERCE, Rockford, IL) as described in the manufacturer's
instructions. DNA binding specificity was assessed using
wild type or mutant NF-kB oligonucleotides. Chemilumi-
nescent detection was performed using a luminometer. Here,
we hypothesized that SI00A8 induces the secretion of
cytokines associated with neutrophil survival such as IL-6
and IL-8 in monocytes, and the cytokine release regulates
constitutive apoptosis of neutrophils. To determine whether
or not the effect of SI00AS8 on cytokine release occurs in
allergic diseases, we evaluated the change of secretion of
IL-6 and IL-8 due to SI00AS8 in monocytes separated from
normal and allergic subjects. SI00A8 induced the elevation
of IL-6 and IL-8 in normal and allergic monocytes compared
with control (Fig. 1A). Supernatant treated with S100A8
inhibited apoptosis of neutrophils isolated from normal per-
ipheral blood, while control supernatant without S100A8
treatment did not affect neutrophil apoptosis (Fig. 1B). Super-
natant treated with SI00A8 suppressed allergic neutrophil
apoptosis. Control supernatant of allergic monocytes without
S100A8 treatment also inhibited the apoptosis of allergic
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neutrophils in contrast to the normal result. Activation of
caspase 9 and caspase 3 was inhibited by S100AS in a time-
dependent manner (Fig. 1C). TLR44, an inhibitor of TLR4,
PP2, an inhibitor of Src family protein, rottlerin, an inhibitor
of PKC6, PD98059, an inhibitor of ERK, SB202190, an
inhibitor of p38 MAPK, SP600125, an inhibitor of JNK and
BAY-11-7085, an inhibitor of NF-«B significantly blocked
the increased expression of IL-6 and IL-8 (P<0.05) (Fig. 2A).
Activation of NF-kB induced by S100A8 was significantly
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inhibited by TLR4i, PP2, rottlerin, PD98059, SB202190,
and SP600125 (P<0.05) (Fig. 2B). S1I00AS8 functions as a
pathological factor in induction of allergic diseases, auto-
immune diseases, and malignant tumors (Jin et al., 2014;
Kang et al., 2015). However, a few research groups have
demonstrated that SI00AS8 plays a role as a protector in
pathogenesis of allergy. SI00A8 reduces mast cell degran-
ulation and eosinophil chemotaxis in ovalbumin-sensitized
mice, and the SI00A8 concentration of induced sputum in
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Fig. 2. Cytokine secretion enhanced by S100A8 is involved in TLR4, Src family protein, PKC3, MAPKSs, and NF-kB in normal and
allergic monocytes. (A) Normal (upper panel) and allergic monocytes (lower panel) were pre-treated for 1 h with and without 2 pM TLR4i,
20 pM PP2, 5 uM rottlerin, 20 uM PD98059 (PD), 20 uM SB202190 (SB), 20 uM SP600125 (SP) and 10 uM BAY-11-7085 (BAY), after
which the cells were incubated for 48 h in the absence and presence of S100AS8 (1 pg/mL). The supernatant was collected and analyzed by
ELISA. (B) Normal monocytes were pre-treated for 1 h with and without 2 pM TLR4i, 20 uM PP2, 5 uM rottlerin, 20 uM PD98059 (PD),
20 uM SB202190 (SB) and 20 uM SP600125 (SP), after which the cells were incubated with SI00AS8 (1 pg/mL) for 1 h. After harvested
cells were lysed, NF-kB in the lysates was detected by luciferase assay. Data are expressed as the means = SEM. *P<0.05 and **P<0.01
indicate a significant difference between the control and S100A8-treated groups or between the S100A8-treated and inhibitor-treated groups.
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asthma patients was lower than in normal subjects (Zhao et
al., 2011). Our results showed that SI00A8 induced the
expression of IL-6 and IL-8 in normal and allergic mono-
cytes (Fig. 1A). Cytokines secreted by SI00A8 have an anti-
apoptotic effect on neutrophil apoptosis, which is mediated
by inhibition of caspase 9 and caspase 3 (Figs. 2A and B).
IL-6 and IL-8 are neutrophil survival factors and pleiotropic
cytokines, which affect transition of allergic phase, activation
of stromal cells, and chemotaxis (Kim and Lee, 2017). Our
study supports that SI00A8 promotes a pro-inflammatory
effect including cytokine release and inhibition of neutrophil
apoptosis in allergic diseases. These results match with our
previous data related to SI00A9, which binds to TLR4 (Lee
et al., 2016). Apoptosis of allergic neutrophils is inhibited
by control supernatant, but not that of normal neutrophils.
These results indicate that response of neutrophils to factors
secreted from monocytes differs between normal and allergic
monocytes. Because the number of normal and allergic
subjects is limited in this study, we will proceed in our study
with an increased number of experimental subjects and also
examine the effects of SI00A8 depending on allergen-
specific subjects such as existence of total IgE and house

dust mite-specific IgE.
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