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The expression of NETs in bronchial aspirate of patient with ARDS
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NETs are fibrous structures that are released extracellularly from activated
neutrophils in response to infection. NETs rapidly trap and kill pathogens as a first-line defense for
infection. On the other hands, it was reported that the overexpression of NETs had harmful effects to
tissue. The purpose of this study is to evaluate whether NETs are produced in bronchial aspirate of
patient with ARDS.

In this study, NETs formation was observed in bronchial aspirates of all of the patients diagnosed as
ARDS. In survivors, the expression of NETs was observed and the P/F ratio improved gradually. After that,
NETs were fragmented. On the other hands, in non-survivors, the expression of NETs was observed too, but
thed@xpression of NETs persisted. NETs formation seems to be a predictive factor of prognosis of these
conditions.

NETs ARDS



ARDS(acute respiratory distress syndrome
)

ARDS

1

ARDS NETs

NETs
DNA  granuleprotein

Brinkmann
(Science.2004 303:1532-1535) NETs

apoptosis  necrosis

NETosis

invitro
NETs
NETs
NETs

NETs
NETs

(Hirose T, et a. Am. J. Respir.
Crit. Care Med. 2012; 185: 1130-1131)

NETs

(Hamaguchi S, Hirose T, et a. Eur Respir J.
2014; 43(6): 1709-18)
NETs

NETs
(PloS one. 2012;7(2):€32366  Nature
medicine. 2009;15(11):1318-21)
NETs

SIRS
NETs
(p=0.0265) (Hamaguchi S, Hirose T, et a. JInt
Med Res 2013;41(1):162-8.)
NETs
SIRS

ARDS NETs

ARDS

ARDS
NETs

ARDS

ARDS
mPSL (methylprednisolone)
ARDS
NETs
NETs
ARDS
ARDS NETs
ARDS
NETs
NETs
ARDS
ARDS NETs
NETs
ARDS
D ( )
NETs
Histon-H1 H3 Neutrophil Elastase
DNA DAP
NETs
NETs
H3
H3(Cit-H3)
ARDS
-30
PBS 4%
PBS 20% Block Ace
0.005% 0.1M PB

mouse anti-Histone H1 Abcom;

ab71549 H3 (MABI Ingtitute Inc.;

MABI0001) rabbit anti-Neutrophil Elastase
Calbiochem; 481001 100

50 0

H3
anti-human Cit-H3
(Abcam; ab5103)
0.005% 0.1M PB
gout anti-mouse Alexab46 Molecular Probes;

A11030 gout anti-rabbit Alexa488 Molecular
Probes; A11034 1000
60
0.005% 0.1M PB

DAPI Molecular Probes; D1306 300nM



DAPI
5% Block Ace 0.005%
0.1M PB
0.005% 0.1M PB
EverBrite Biotium; 23001
Keyence; BZ-9000
NETs
Neurolucida® NETs
2) NETs
NETs
ARDS NETs
NETs
NETs cf-DNA
MPO-DNA ELIZA 2011 4
6
(n=49)
cf-DNA Quant-iT PicoGreen dsDNA Assay

kit (Invitrogen,Carlsbad, CA, USA)
MPO-DNA ELISA  Caudrillier
(J Clin Invest 122: 2661-2671, 2012.)

(3)NETs  ARDS
ARDS
NETs
ARDS ARDS
Grade (24
Grade
)
ARDS (APACHE

SOFA MODS DIC Lung injury score)

DAMPs CRP
)
« 28 )
NETs
NET
NETs

NETs

Neurolucida®
(1) NETs
NETs
49
NETs 5 Cit-H3 11

DNA (DAPI)

Citrullinated histone H3

1: NETs
( :NETs)

DNA (DAPI)

Citrullinated histone H3 Merged

2: Cit-H3
NETs
cf-DNA
NETs and/or cirullinated histone H3
Positive Negative p
cf-DNA | 1038.3 1072.7 n.s.
(ng/mL) | (744.9-1329.7) | (828.6-1770.7)

1: NETs and/or cirullinated histone H3
cf-DNA

NETs and/or cirullinated histone H3
cf-DNA

NETs
MPO-DNA ELISA

NETs and/or cirullinated histone H3

Positive Negative p

MPO-DNA | 0.076 0.078 n.s.
ELIZA (0.067-0.100) | (0.070-0.111)

2: NETs and/or cirullinated histone H3
MPO-DNA ELIZA




NETs and/or cirullinated histone H3
MPO-DNA ELIZA

NETs and/or cirullinated histone H3

cf-DNA  MPO-DNA ELIZA

NETs

c-DNA  MPO-DNA ELIZA  NETs

ARDS
NETs
(2)NETs  ARDS
ARDS 7 (4 3
) 69 (IQR:61.0
-72.5)
NETs
2 5
—e—Casel —e—Case2

00
o

a
o

N
o

The length of NETs (um)
D
o

Extubated (day16)

1 7 13 19 25
Hospital days

3:ARDS NETs
Casel
1 2 5 7
P/F ratio 95 172 372 393
Case2
1 2 4 9
P/F ratio 60 185 173 216
NETs P/F
ratio NETs
—e—Case3 Case4 —e—Case5 —e—Caseb —e—Case?
200 Dead
+(day56)

-
u
o

+ Dead (day16)

E
=
m
=z Dead
% 100
5 T (day31)
® Dead
g = (day26)
= 0

1 7 13 19 25

Hospital days

4:ARDS NETs

Case3

1 10 22 26
P/F ratio 65 196 318 122
Case4
2 7 16 19
P/F ratio 72 127 104 79
Case5
1 2 4 9
P/F ratio 126 125 119 78
Case6
1 2 7 23
P/F ratio | 84 116 125 58
Case7
2 4 9 11
P/F ratio | 117 92 104 95
NETs
NETs
7
2
NETs(Neutrophil Extracellular
Traps) Shock ( )

28:55-60:2013

Hirose T, Hamaguchi S, Matsumoto N, et al.
Presence of Neutrophil Extracellular Traps and
Citrullinated Histone H3 in the Bloodstream of

Critically Ill Patients. PLos One ( ) 9:
el11755: 2014. DOL:
10.1371/journal.pone.0111755

5

NETs(Neutrophil Extracellular

Traps) 28 Shock (2013
5 )
NETs(Neutrophil
Extracellular Traps)
H3 41
(2013 10 )

Hamaguchi S, Hirose T, Seki M, et al
Neutrophil Extracellular Traps under critical
condition. The 91st Annual Meeting of the
Physiology Society of Japan(2014 3

)

- .ARDS

Neutrophil Extracellular
Traps (NETs) 42
(2014 10



)
Ojima M, Yamamoto N, Hirose T, et al. The

presence of neutrophil extracellular traps in
bronchial aspirate of patients diagnosed as ARDS
or acute exacerbation of idiopathic pulmonary
fibrosis. 35" International Symposium on
Intensive Care and Emergency Medicine (2015.3
Brussels, Belgium)

M
HIROSE, Tomoya

70597509

@)

(€)



