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¢ Abstract

Neutrophil extracellular traps (NETs) are extracellular chromatin fibers adorned with anti-
microbial proteins, such as myeloperoxidase (MPO), which are extruded from activated
neutrophils. NETosis is the metamorphosis of neutrophils with NET formation that fol-
lows decondensation of DNA and rupture of the plasma membrane. Although NETs play
important roles in innate immunity, excessive formation of NETs can be harmful to the
hosts. Until now, various methods for evaluation of NETs have been reported. Although
each has a virtue, the gold standard has not been established. Here we demonstrate a sim-
ple, objective, and quantitative method to detect NETs using flow cytometry. This method
uses a plasma membrane-impermeable DNA-binding dye, SYTOX Green. SYTOX Green-
positive cells were detected in human peripheral polymorphonudlear cells exposed to a
NET inducer, phorbol 12-myristate 13-acetate (PMA). The number of SYTOX Green-
positive cells was increased depending on the exposure duration and concentrations of
PMA. Furthermore, co-localization of MPO and plasma membrane-appendant DNA of
SYTOX Green-positive cells was demonstrated. Moreover, a NET inhibitor, diphenylene
iodonium, could significantly reduce the number of SYTOX Green-positive cells induced
by PMA. The collective evidence suggests that SYTOX Green-positive cells include neutro-
phils that formed NETs. The established method could detect neutrophils that underwent
NETosis but not early apoptosis with equivalence in quantification to another well-used
image analysis, which is based on fluorescent staining. Additionally, NETs that were
formed in vivo were also detectable by this method. It is conceivable that the established
method will bring us better understanding of the relation between NETosis and human
diseases.  © 2017 The Authors. Cytometry Part A published by Wiley Periodicals, Inc. on behalf of ISAC.
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INTRODUCTION

NEUTROPHIL extracellular traps (NETs) were firstly reported in 2004 as a novel bio-
phylactic mechanism (1). Neutrophils, on exposure to phorbol 12-myristate 13-ace-
tate (PMA), extruded chromatin fibers that were decorated with antimicrobial
proteins, including myeloperoxidase (MPO) and neutrophil elastase (NE). The extra-
cellular chromatin fibers studded with antimicrobial proteins are called NETs. NETs
can capture microorganisms with the extracellular DNA and kill them with a high
concentration of antimicrobial proteins.

NETosis is the metamorphosis of neutrophils with NET formation that follows
de-condensation of DNA and rupture of the plasma membrane. For the de-
condensation of DNA, histones with which DNA coils need to be citrullinated enzy-
matically (2). Neutrophils that are stimulated by PMA undergo NET formation and
subsequent cell death. The death of PMA-treated neutrophils followed by NET for-
mation is different from typical necrosis or apoptosis (3).
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Although NET formation is an essential event in innate
immunity, it has adverse aspects to the hosts. The release of
intracellular components, such as DNA, histones, MPO, and
NE, possibly induces vascular endothelial cell injury (4,5) and
thrombosis (6,7). If excessive and/or persistent NETs are gen-
erated in vivo, autoantibodies to the NET components can be
produced. Actually, it has been demonstrated that impaired
regulation of NETs is related to the pathogenesis of autoim-
mune diseases, including systemic lupus erythematosus (SLE)
(8) and anti-neutrophil cytoplasmic antibody (ANCA)-associ-
ated vasculitis (AAV) (9-11). NETs are also thought to be
involved in the pathogenesis of rheumatoid arthritis (12),
anti-phospholipid syndrome (13), and gout (14). For further
understanding of the relation of NETosis with human dis-
eases, we need a simple, objective, and quantitative method to
evaluate NETs.

Currently, diverse methods have been used for evaluation
of NETs (15). The most popular method is microscopic obser-
vation (10,16,17). Although this is a reliable method, which is
based on the confirmation of co-localization of extracellular
DNA and neutrophil-derived proteins, including MPO and
NE, it has faults in objectivity and quantification. Image anal-
ysis of microphotographs is applicable for quantitative evalua-
tion but subjective views on the results have to be avoided.

Soluble NET remnants in fluid samples, such as serum
and cell culture supernatants, have also been monitored for
the quantity of NETs. Cell-free DNA can be detected objec-
tively and quantitatively using Picogreen (18), but the result
will be affected by contaminated DNA derived from necrosis,
especially in vivo. The complexes of DNA and neutrophil-
derived proteins, including MPO and NE, can be detected by
enzyme-linked immunosorbent assay (ELISA) (9,10).
Although this is an objective, quantitative, and specific
method, ELISA kit is not commercially available. In addition,
soluble NET remnants sometimes do not reflect the NET for-
mation in vivo accurately because degradation of NETs by
serum DNase I is disordered in some patients with SLE (8)
and AAV (11).

There are reports also on flow cytometric detection of
NETs. Gavillet et al. identified neutrophils that underwent
NETosis by detection of MPO and citrullinated histones using
flow cytometry (19). Zhao et al. conducted multispectral
imaging flow cytometry and focused on the change of nuclear
area and fluorescence intensity caused by NETosis (20).
Although these are objective and quantitative methods, their
protocols appear to be complex. In this study, we attempted
to establish a simpler, objective, and quantitative method for
detection of neutrophils that formed NETs using a plasma
membrane-impermeable DNA-binding dye, SYTOX Green, in
flow cytometry.

Results demonstrated that the number of SYTOX Green-
positive cells was increased depending on the exposure dura-
tion and concentrations of PMA. To determine that the
SYTOX Green-positive cells include neutrophils that formed
NETs, we present the following findings: (1) Co-localization
of MPO and plasma membrane-appendant DNA of the
SYTOX Green-positive cells, (2) Inhibition by a NET
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inhibitor, diphenylene iodonium (DPI), and (3) No staining
of SYTOX Green on neutrophils with etoposide-induced early
apoptosis. In addition, we further demonstrate the correlation
of the flow cytometry-based method with the established
approach of image analysis of NETs and the applicability of
the method for detection of NETs formed in vivo using a rat
model of peritonitis.

MATERIALS AND METHODS

Isolation of Human Polymorphonuclear Leukocytes

Human polymorphonuclear leukocytes (PMNs) were
isolated from 10-20 ml of peripheral blood of healthy volun-
teers by density centrifugation using Polymorphprep (Axis-
Shield, Dundee, Scotland) according to the manufacturer’s
instruction. The process of hemolysis was skipped to avoid
non-specific activation of neutrophils. Because neutrophils
are the most abundant cells in PMNs, PMNs were used as a
source of neutrophils in the following studies. This study was
approved for practice by our institutional ethical committee,
the Ethical Committee of the Faculty of Health Sciences, Hok-
kaido University (Permission No. 15-90).

NET Induction In Vitro

The PMNs were resuspended in RPMI 1640 medium
containing 5% fetal bovine serum (FBS) (1 X 10%/ml). After
preincubation for 30 min at 37°C, the cells were exposed to 0—
100 nM PMA (Sigma-Aldrich, St. Louis, MO) for 0—4 h at
37°C.

Flow Cytometric Detection of SYTOX Green-Positive
Cells

The PMA-treated PMNs were made to react with a
plasma membrane-impermeable DNA-binding dye, SYTOX
Green (Life Technologies, Carlsbad, CA) according to the
manufacturer’s instruction. After filtering out the debris with
a mesh, the percolated cells were analyzed using Attune flow
cytometer (Applied Biosystems, Foster City, CA). Because
SYTOX Green expresses fluorescence only after binding to
DNA, the step to remove unbound dye can be omitted. Gran-
ulocytes mainly composed of neutrophils were selected by the
properties of forward and side scatters in flow cytometry. This
study focused on SYTOX Green-positive neutrophils.

Fluorescent Image Analysis of NETs

The PMNs were resuspended in RPMI 1640 medium
containing 5% FBS and then seeded in wells of 4-well chamber
slides (1 X 10°/ml). After preincubation for 30 min at 37°C,
the cells were exposed to 0—-100 nM PMA for 4 h at 37°C.
Thereafter, the medium was removed, and the remaining cells
were washed with PBS. The cells were then fixed with 4%
paraformaldehyde for 15 min at room temperature. After
washing with PBS, the cells were incubated in PBS containing
3% bovine serum albumin (BSA) for 30 min at room temper-
ature to block non-specific binding of antibodies. Then, the
cells were allowed to react with 5 pug/ml of anti-human MPO
antibody (Bio-Rad, Hercules, CA) or the isotype control
mouse IgG2b (BioLegend, San Diego, CA) for 60 min at room
temperature. After washing with PBS, the cells were allowed
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to react with 5 pg/ml of Alexa Fluor 488-conjugated goat
anti-mouse IgG (H + L) antibody (Thermo Fisher Scientific,
Waltham, MA) for 60 min at room temperature. After removal
of unbound antibodies as needed, the slides were mounted with
4',6-diamidino-2-phenylindole  (DAPI)-containing  solution
(Sigma-Aldrich). NET formation was observed under a fluores-
cent microscope. Similar experiments were repeated twice.

Double-Staining of MPO and SYTOX Green in Flow
Cytometry

The PMA-treated PMNs were washed with PBS and then
incubated in PBS containing 3% BSA for 30 min at room tem-
perature to block non-specific binding of antibodies (1 X 10%
100 pl). Five pg/ml of anti-human MPO antibody (Bio-Rad)
or the isotype control mouse IgG2b (BioLegend) was added
into the solution, and the samples were incubated for 30 min
at room temperature. The cells were washed with PBS and
resuspended in PBS containing 3% BSA (1 X 10°/100 pl).
Then, 4 pg/ml of PE-labeled anti-mouse IgG antibody (BioLe-
gend) was added into the solution, and the samples were incu-
bated for 30 min at room temperature. After washing with

PBS, flow cytometric detection of SYTOX Green-positive cells
was carried out as aforementioned. Similar experiments were
repeated 3 times.

Effect of NADPH Oxidase Inhibitor

Prior to PMA treatment, PMNs (1 X 10°/ml) were
exposed to 0, 10, or 20 pM NADPH oxidase inhibitor, DPI
(Sigma-Aldrich) for 30 min at 37°C. The cells were then
exposed to 0 or 100 nM PMA for 4 h at 37°C. Flow cytometric
detection of SYTOX Green-positive cells was carried out as
aforementioned. Similar experiments were repeated 3 times.

Comparison with Apoptosis

Apoptosis was induced using etoposide (BioVision, Mil-
pitas, CA) as previously described (21). PMNs preincubated
in RPMI 1640 medium containing 5% FBS (1 X 10%/ml) for
30 min at 37°C were then exposed to 100 nM PMA or 100 pM
etoposide for 1-4 h at 37°C. The cells were made to react with
Alexa Fluor 488-conjugated annexin V and propidium iodide
(PI) (Dead Cell Apoptosis Kit, Molecular Probes, Eugene,
OR) according to the manufacturer’s instruction then fol-
lowed by flow cytometry. Alternatively, the PMA-treated
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Figure 1. Flow cytometric detection of SYTOX Green-positive cells in PMA-treated PMNs. (A) The representative flow cytometry profiles
of one of the 4 donors are shown. The left and middle panels show the dot plots of PMNs without and with PMA treatment (100 nM for
4 h), respectively. The right panel shows the SYTOX Green histograms of cells in R1. (B) Comparison of the number of SYTOX Green-
positive cells between PMNs without and with PMA treatment (100 nM for 4 h). Data are shown as mean + standard deviation (SD) of the
percentage of positive cells on SYTOX Green staining. *P<0.05, n= 4. (C) PMA exposure duration-dependent increase in the number of
SYTOX Green-positive cells. Bars represent the percentage of positive cells on SYTOX Green staining. Similar time-dependency was
reproduced in experiments repeated 4 times. The representative result is shown. (D) PMA concentration-dependent increase in the num-
ber of SYTOX Green-positive cells. Bars represent the percentage of positive cells on SYTOX Green staining. Similar dose-dependency
was reproduced in experiments repeated 2 times. The representative result is shown.
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PMNs and etoposide-treated PMNs were subjected to flow
cytometry for detection of SYTOX Green-positive cells. Simi-
lar experiments were repeated 4 times.

Detection of SYTOX Green-Positive Cells Formed In
Vivo

Wistar rats (6—8 weeks old, female) were given intraperi-
toneal (i.p.) injection of 3% thioglycollate (Becton Dickinson,
Franklin Lakes, NJ) to induce peritonitis (n=6). After 72 h,
infiltrated cells were collected by washing out the abdominal
cavity with EDTA-PBS and then resuspended in EDTA-PBS (1
X 10%/ml) (n=3). Alternatively, PBS was used instead of
EDTA-PBS (n=3). Flow cytometric detection of SYTOX
Green-positive cells was carried out as aforementioned.
Experiments using rats were performed in accordance with
the Guidelines for the Care and Use of Laboratory Animals in
Hokkaido University (Permission No. 15-0034).

Statistics

The Student’s f test was applied for comparison of the
mean values between the two groups. The P values of <0.05
was regarded as statistically significant.

REsuLTs

Flow Cytometric Detection of SYTOX Green-Positive
Cells in PMA-Treated PMNs

The PMNs isolated from the peripheral blood of healthy
volunteers (1 = 4) were exposed to 0 or 100 nM PMA for 4 h at
37°C. The cells were stained with a plasma membrane-
impermeable DNA-binding dye, SYTOX Green, and then sub-
jected to flow cytometry. Data of 5 X 10 cells were acquired for
analyses, and the representative profiles of one of 4 donors exam-
ined are shown in Figure 1A. To exclude mononuclear leukocytes
and red blood cells that contaminate the PMN samples from
analyses, region 1 (R1), which mainly contained neutrophils, was
determined by using the samples without PMA treatment (left
panel). The same R1 was applied to evaluate the PMA-treated
samples (middle panel). Although the distribution of the PMA-
treated samples in R1 was broader than that of the samples with-
out PMA treatment, the cell counts were roughly equivalent
(approximately 1 X 10* cells) regardless of PMA treatment.
Thus, these findings suggest that PMA treatment induces a
diverse degree of morphological alteration of neutrophils.
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Figure 2. Evidence of SYTOX Green-positive cells as neutrophils that formed NETSs. (A) Co-localization of MPO and plasma membrane-
appendant DNA of PMA-treated neutrophils (100 nM for 4 h). Blue, DNA; Green, MPO. Bar: 50 um. Similar findings were reproduced in
experiments repeated twice. The representative result is shown. (B) Double staining of MPO and SYTOX Green. PMNs without and with
PMA treatment (100 nM for 4 h) were subjected to flow cytometry. Similar findings were reproduced in experiments repeated 3 times. The
representative result is shown. (C) ROS-dependent increase in SYTOX Green-positive cells induced by PMA. Prior to PMA treatment,
PMNs (1 X 108/ml) were exposed to 0 or 10 uM NADPH oxidase inhibitor, DPI, for 30 min. The cells were then exposed to 0 or 100 nM PMA
for 4 h. Flow cytometric detection of SYTOX Green-positive cells was carried out. Data are shown as mean = SD of the percentage of posi-

tive cells on SYTOX Green staining. **P<0.01, n=3.
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The SYTOX Green histograms of cells in R1 are shown in
the right panel. The percentage of positive cells on SYTOX
Green staining, which was calculated as ([cells in R2/cells in
R1] X 100), was markedly increased in the PMA-treated sam-
ples compared with the samples without PMA treatment (Fig.
1B). Furthermore, the number of SYTOX Green-positive cells
represented as the percentage of positive cells on SYTOX
Green staining was increased depending on the exposure
duration and concentrations of PMA (Figs. 1C and 1D).

Co-Localization of Plasma Membrane-Appendant DNA
and MPO

NETs are composed of chromatin fibers that are extruded
from neutrophils and decorated with antimicrobial proteins,
such as MPO. To confirm that SYTOX Green-positive cells
really include neutrophils that formed NETs, double-staining
with SYTOX Green and anti-MPO antibody was conducted
on PMA-treated PMNs. The immunofluorescent staining
demonstrated the co-localization of chromatin fibers extruded
from PMA-treated neutrophils and MPO (Fig. 2A). Moreover,
flow cytometry revealed that the majority (76.1%) of SYTOX
Green-positive cells were MPO-positive in the PMA-treated
PMNss (Fig. 2B).

Effect of NADPH Oxidase Inhibitor
NADPH oxidase is a membrane-bound enzyme complex
and plays a critical role in the reactive oxygen species (ROS)

generation (22). It has been shown that PMA-induced NETo-
sis is a ROS-dependent process and is inhibited by the
NADPH oxidase inhibitor, DPI (3). After DPI treatment (10
UM, 30 min), SYTOX Green-positive cells were significantly
reduced in comparison with the samples without DPI treat-
ment (Fig. 2C). Since the inhibition was partial, we further
examined the effect of a higher dose of DPI treatment (20
UM, 30 min) on the NET induction. As a result, there was no
significant difference in the effects of 10 and 20 pM DPI treat-
ments (data not shown). Collective findings indicate that
SYTOX Green-positive cells include neutrophils that formed
NETs.

Specificity of Detection of SYTOX Green-Positive Cells
to NETosis

NETosis is thought to be distinct from apoptosis or
necrosis (3). To determine that SYTOX Green does not recog-
nize apoptotic cells, apoptosis was induced on neutrophils by
etoposide. At first, we compared the phenotypes of PMA-
treated neutrophils and etoposide-treated neutrophils using
annexin V and PI. Concerning the PMA-treated neutrophils,
both annexin V-positive cells and Pl-positive cells were
increased chronologically (Fig. 3). On the contrary, annexin
V-positive cells but not PI-positive cells were increased gradu-
ally in the etoposide-treated neutrophils. These findings
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Figure 3. Difference in phenotype between PMA-treated neutrophils and etoposide-treated neutrophils. PMNs were exposed to 100 nM
PMA or 100 uM etoposide for 1-4 h. The cells were made to react with Alexa Fluor 488-conjugated annexin V and Pl in the Dead Cell Apo-
ptosis Kit according to the manufacturer’s instruction and were subsequently subjected to flow cytometry. Similar results were repro-
duced in experiments repeated 3 times. The representative result is shown.
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Figure 4. Specificity of detection of SYTOX Green-positive cells
to NETosis. Both PMA-treated PMNs and etoposide-treated PMNs
were subjected to flow cytometry for detection of SYTOX Green-
positive cells. Data are shown as mean = SD of the percentage of
positive cells on SYTOX Green staining (n = 4).

demonstrated that etoposide treatment used in this study
induced early apoptosis on neutrophils.

Next, the PMA-treated PMNs and etoposide-treated
PMNss were subjected to flow cytometry using SYTOX Green.
As a result, the number of SYTOX Green-positive cells in the
PMA-treated PMNs was increased depending on the exposure
duration to the reagent, whereas such phenomenon was not
observed on the etoposide-treated PMNs (Fig. 4). The collec-
tive findings clearly indicate that SYTOX Green does not rec-
ognize early apoptotic neutrophils.

Equivalence in Quantification to Image Analysis of
Fluorescent Staining

The most popular method to quantify NETs is the image
analysis, which is based on fluorescent staining using DAPI
(10,16,17). To determine the equivalence in quantification of
the flow cytometric detection of neutrophils that formed
NETs using SYTOX Green to the image analysis, we compared
the two methods. The percentage of SYTOX Green-positive
cells exhibited a positive correlation with the NET area as
determined by image analysis (Fig. 5, R* = 0.7314). Thereby,
this result indicates that the flow cytometric detection of
NETs using SYTOX Green is reliable in quantification as well
as the image analysis of fluorescent staining using DAPI.

Detection of NETs Formed In Vivo

Wistar rats were given i.p. injection of 3% thioglycollate
to induce peritonitis. After 72 h, infiltrated cells were collected
by washing out the abdominal cavity. For this purpose, we
used EDTA-PBS as a solvent to wash the abdominal cavity
and resuspend the collected cells. EDTA was expected to pre-
vent digestion of NETs by DNase I derived from macrophages
that could have infiltrated into the abdominal cavity accom-
panied by neutrophils. Thus, PBS was used as control solvent.
We repeated the experiments 3 times (total rat number used,
6). The representative result is shown in Figure 6. SYTOX
Green-positive cells were detected in the samples collected
using EDTA-PBS but not PBS. Similar results were reproduced

Cytometry Part A e 91A: 822829, 2017
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Figure 5. Equivalence in quantification of NET detection method
using SYTOX Green to fluorescent staining. PMNs were seeded
in wells of 4-well chamber slides (1 X 10%/ml). After preincubation
for 30 min, the cells were exposed to 0-100 nM PMA for 4 h. After
fixation, the slides were mounted with DAPI-containing solution.
NET area was determined by using 5 random fields of view (x40)
using Image J software and standardized by the cell number.
Alternatively, the PMA-treated PMNs (1 X 10%/ml) were subjected
to flow cytometry for detection of SYTOX Green-positive cells.
Correlation between the results of the two methods was
analyzed.

in other two pairs of experiments. These findings demon-
strated that NETs formed in vivo were detectable in the flow
cytometry.

DiscussioN

Many studies have revealed the physiological and patho-
logical roles of NETs since the discovery in 2004 (1). Although
several methods have been used for evaluation of NETs and
each of them has a virtue, the gold standard has not been
established yet (15). In this study, we attempted to establish a
simple, objective, and quantitative method for detection of
NETs by flow cytometry.

For this purpose, we used a plasma membrane-
impermeable DNA-binding dye, SYTOX Green. Results dem-
onstrated that the SYTOX Green-positive cells were detected
in PMA-treated PMNs, and that the number was increased
depending on the exposure duration and concentrations of
PMA. Furthermore, co-localization of MPO and plasma
membrane-appendant DNA of the PMA-treated neutrophils
was demonstrated in the fluorescent staining. In addition,
flow cytometry demonstrated that the majority of SYTOX
Green-positive cells were MPO-positive in the PMA-treated
PMNs. These findings suggest that the SYTOX Green-positive
cells include neutrophils that formed NETs. Simultaneously,
we should note that SYTOX Green-positivity could overesti-
mate the amount of NETs because of the presence of a small
population of SYTOX Green-positive MPO-negative cells.
Since it has been demonstrated that eosinophils can release
their chromatin fibers akin to neutrophils (23), the SYTOX
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Figure 6. Detection of NETs formed in vivo. Peritonitis was induced in Wistar rats (6-8 weeks old, female) by i.p. injection of 3% thiogly-
collate (n=6). After 72 h, infiltrated cells were collected by washing out the abdominal cavity with PBS or EDTA-PBS and then resus-
pended in each buffer (1 X 108ml) (n=3 in each group). Flow cytometric detection of SYTOX Green-positive cells was carried out. The
left and middle panels show the representative dot plots of the cells extracted from the inflamed abdominal cavity using PBS and EDTA-
PBS as buffers, respectively. The right panel shows the representative SYTOX Green histograms of cells in R1 that covers neutrophils.

Similar results were reproduced in other 2 sets of experiments.

Green-positive MPO-negative population could be composed
of eosinophils with extracellular chromatin fibers. Henceforth,
cells which are doubly positive for SYTOX Green and MPO
should be regarded as neutrophils that formed NETs. Con-
versely, about 20% of the PMA-treated PMNs exhibited cell
surface expression of MPO but not plasma membrane-
appendant DNA. We consider that the MPO-positive SYTOX
Green-negative population is composed of neutrophils that
are activated but have not completed NET formation.

It has been shown that the accomplished NETs are
digested by serum DNase I in due course (8) and consequently
present as DNA fragments studded with antimicrobial pro-
teins in the serum (9). Accordingly, the possibility that the
plasma membrane-appendant DNA as a byproduct from
digestion by DNase I should be considered. However, such
cells with a complete rupture of the plasma membrane do not
appear to conserve morphology that can be recognized as
neutrophils by flow cytometry. Therefore, it is conceivable
that the cells with plasma membrane-appendant DNA in flow
cytometry are neutrophils just starting to form NETs.

Interestingly, DPI, the NADPH oxidase inhibitor, namely
a NET inhibitor (3), can partially but significantly reduce the
number of SYTOX Green-positive cells induced by PMA. This
important finding suggests that the SYTOX Green-positive
cells surely include, but not all of them, neutrophils that
formed NETs. It is possible that cells with an unspecified dam-
age to the plasma membrane can be positive for SYTOX
Green.

Therefore, we next determined if apoptotic neutrophils
would be positive for SYTOX Green. Results demonstrated
that the established method could detect neutrophils that
underwent NETosis but not early apoptosis at all. Further
studies are needed to determine if the method can distinguish
NETosis from late apoptosis and necrosis. Particularly, it may
not be easy to distinguish NETosis from necrosis by flow
cytometry because Desai et al. claimed that NETosis is a type
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of necroptosis, which means a programmed necrosis (24).
However, the differences in signal transduction pathways and
activated enzymes among the types of cell death can be clues
to distinguish them from each other.

The established method to detect neutrophils that
formed NETs using SYTOX Green has been shown to be
equivalent in quantification to the well-used image analysis,
which is based on fluorescent staining. It is a very simple
method that has objective and quantitative performance com-
pared with the image analysis based on fluorescent staining.
Furthermore, cells that potentially formed NETs in vivo can
be measured with a cytometer and SYTOX green fluorophore.
The quantification of NET amounts in biological samples
using the established method can contribute to the under-
standing of the relation between NETosis and diverse human
diseases.
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