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Role of neutrophil extracellular trap in ischemic stroke after hip arthroplasty / ZHANG Ji-mei', YU Fang—zhou', GENG Yu—
jie', LI Zuo—wei"’. 1. The First Clinical College, Shandong University of Traditional Chinese Medicine, Jinan 250014, China; 2. Department
of Neurology, Affiliated Hospital, Shandong University of Traditional Chinese Medicine, Jinan 250014, China

Abstract: Ischemic stroke is one of the rare, but serious complications after hip arthroplasty. It has a high disability rate, and is life—
threatening in severe cases. Its pathogenesis is closely related to traumatic inflammation and thrombosis. Recent studies have found that neu-
trophil extracellular traps (NETs) are involved in the formation of arterial thrombosis. After hip arthroplasty, neutrophils are activated by in-
flammation and platelet activation, inducing the production and release of NETs, keeping blood in a hypercoagulable state, efficiently aggre-
gating platelets, promoting thrombin production, activating part of coagulation factors, and reducing the stability of atherosclerotic plaques,
leading to ischemic stroke after surgery. The detection of NETs related biomarkers can predict the occurrence of postoperative ischemic
stroke, inhibit the production or promote the degradation of NETSs, and provide a new direction for the prevention and treatment of postopera-
tive ischemic stroke, and provide a new idea for the development of new drugs.

Key words: neutrophil extracellular trap, hip arthroplasty, ischemic stroke
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Yt (myeloperoxidase, MPO) . HPEHr 4 i 3Pk 25 H
fiff (neutrophil elastase, NE) . JE i 4 J& fH B (matrix
metalloproteinase, MMP) . RKFERE 2 2 I 2l 4 (pep-
tidyl arginine deiminase 4, PAD4) . & H i 3 (protein-
ase3, PR3) %, 5 DNA, 2 14U A 3R
F A ARG . AT . REE . B . TR I MRS
KIHeV5 T NETs (7=, NETs JE Y EZHLH] 50K
SRlEa e URAS I S W I | B 5 T e
1.1 NETSs JE AR P A i e C

TERAR NETs JEud b, ki i s &
KR LR IR IS — A R W (nicotinamide adenine di-
nucleotide phosphate, NADPH) %8 L1651, 1 1 Bk
WHPES (veactive oxygen species, ROS) 43 Hh 44 4
ML BB IR AL, BEJs MPO. NE A A&
IR 75 ROS K PADA KELH K RS 2 MR e
N, BEOR DNA 1L H 1 1] A oL iy DG
g o T 5, Y (0 JTRIAIURL 28, 11 RS BB 40 A
JE L NETs, FL86if G IR et T n] S E 4ok ik
ROS BRI 3T PAD4, HEALZH A H3 (citrullinat-
ed histones 3, H3Cit) L/ Ramft, 2RI afi,
M B NETs '/,
1.2 NETs JERGy PR 4 AR 2 i i =

TEAR B NETs JE G B vy, i JsU R S A Ay
Joi B P R PRI A, RS MR AR
AMEZARSS S, 50 TLR S5 PERIEIR R4S, 7
AL PADA, i ik 3R A % (5 JSOMIUORE AR 11 168 1 A
(1t 2 AR BN A AN, T A A A 2 A
7 NETs ¥,

2 NETs 7E8 K 75 B #raR i 14 k2= B g9 /E LI

ST B A 2R LRI S T B A RR
JSEFB Y, 2 TFIRIT RS SR . Bes S
SREPERAER . S KT . MR A E AR
P M, AT . GRS IIRE L P AR TR R
o O R Bl o v A TP R R 0.2% ~
0.5% ", HEuk%m, E2fkta. FRAMGS]
ERI7 AAE 0% NETs, 5K S EEIRA . /MR
R BEMIIRETTIE . ShBKORFERELBEERBEE , 5L
MARTE A #5561 B e it P AR 2 1) & 2R ML 42 4
HEmRNEREZ, NETs KiEEREEN, HEmX
7 A PR A A R AL G
2.1 NETs KB g Al T mseRas

FARBG R AE RN e 40 S ARl

1) NETs, it iR AsmE22 212 (phosphatidyl-
serine, PS) il P-3E# 2 (P-selectin) ik, S0
WAL TR Bk Y, NETs JRtergifpig 2o iy, B
BT, MR R E R ZE A Sk BF
FERW], TERECT B ARSI RS, T H
NETs 7EHA G N Bk i 8 vh S ik
RSO AR ANE A RIS A S R rh A 4 L T
1k, KEE NETs JE U RO i i i e B
2.2 NETs fie g ifiL/ M s R G A ARIE

A A0 i N A 43 W s i B R B 1 BL
(high mobility group box 1 protein, HMGB1) , 3 i Hf 4
WAL =) 324K (receptor of advanced glycation end
products, RAGE) . TLR2 Fl1 TLR4 32 /&3 71% H P& k7 41
i, 55 NETosis, &M 5I/MRZEG5S Ca N
T, MIEFMEE (NEFgER e ) fEdk i/ MR
2, RN s S MR s RCREE TR ORI/ )y
R >, NETs (R B ARESH A )T 1M 2R
ARSI 1L

145 09 N B2 A BRI LA %= - 1B (interleukin—
18, IL-1B8) . H/rZE-8 (interleukin-8, IL-8) F1 ROS
S5 20 B DR T b R A B P, i NETs JB
JE s NETs B mE AN, NE, HHEAM G
FVEE G 3 7T LARCIR N B2 i 2 18] 1 42 70, St
RIS, NETs FROCHE A, (@ 2R/ 28 i
% A2 (thromboxane A2, TXA2) Hl1 P-Selectin,
T 045 40 AL B 537 1 (vascular cell adhesion mole-
cule—1, VCAM-1) FIZHME N KL 1 (intercellular
cell adhesion molecule—1, ICAM-1), &7 H ki 40 fifg
TR, NETs AR BB R A BTt A
Ik AT
2.3 NETs fe EBE M A= . s BEIfL A 1, 12
HEEE L RE

NETs EA B0E S5 RPN 51 58 1l 2% 3K 1Y g
Jit, TEfih R BEMEAE R, R [ NETs f94E4E DNA
HRYET M  A BE LA 2, NETs tP 48 Hdad
TLR2 I TLRA 0 i/ K75 5 B /M i 2K 5
IR A 8o BB I B S 7 1 IR 25 B P 5 if At 2T
Ak HE 1 2 AT AR 1, NETSs 3852 N 7E R EE I
FEAR TS & 1l 27 24 25 1 FEE B YR . NETs 19K
4y, Al H3Cit M1 H4  (citrullinated histones 4,
H4Cit), XA B 4R BA v B At dLaE
HEEMA T EASE I RS LE R C I, 2
HEEE I EE Y 7 P — T S B I OY
TR0 3 0, NETs 7= A2 I s st i i ul, 7%
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B 5 P . WRIRIESE, #E I T XTI (Factor
XIL, FXID) eI K XI (factor X1, FXI) 25
MIEHL, NETs 5 FXIT 845G IFRIMAF g B =
2.4 NETs {2 #Esh ks FEREAL BERIE i, IF-AR AR,
EME, FEGESNE

NETs 0% 0K o5 5 A0 b P 2 40 A AR 5k
M (plasmacytoid dendritic cells, PDCs) 1 H & %
JE, SUEKRE TR G MARE, SR 1 5 0E [
N, AR SNk AR AL 2. Warnatsch 4§ 7 IE
B, I P A E R sh ks AE AL R R R R, i
rh PR RS NETs, 3755 L 20 A R ik 200 At Y
GBI T 4088 17 (T helper cell 17, Th-17) ,
REsR B Pk FERE LSS rh e A SR A, SR kB ks
FEREALBEHIE B

SIREREBAHLL , AT BFEHE A b 2 i |
RN . B AN B S PR A L Y K P B e
o BT E#MA R B C5a 24K 1 (complement com-
ponent Sa receptor 1, C5aR1) . KiBHIEFET 9 (aquapo-
rin 9, AQP9) Tl ME K 1R 25 5 Ho % BR A I FEBEAE 2 -9
(Sialic acid=binding Ig-like lectin 9, SIGLEC9) 3 ™4
TEPERE P 55T NETs T2 WY 80 kol AR AL BEHROC
WY, C5aR1 FAMAFRGEHh fe ik KAy S 8 12—
CSa AHEAER] =, i il K 4% 8RR 45 6 JUFN & 5 2
MR B 5 2R 1 3 S PR AAR SR fin i Bl ook A B Ak Y K
NE BAT C5 ¥AUBEHE T, Il 2% C5 81, MmiAE
CSa, HEMIYET NETs JE B FEAR ) koot A Al e
FaEME . Inouye 55 27 & BBl kit A B Ah s 22 /)N BT
AP AQPY F#Rik, AT, SIGLECY AEfSE T ik
RLAML R J T, S0 ERAZ B AR = 2, BH kB
KSR RE AL 1Y K A RN e

BEH SR, BT BB E Z B EN
BE, SIFZFNERERNE, JCHERERE >, ki
PR A g e A B DG s e e A 4 v X
K, NETs BB T NLAnEstT:, SRR
SEVERRAR,  H IR R A I v XU o

3 NETs X T E#RaR M2 i 77 eI ER

NETs 75 i i 14 i 2 v 21 7 vh & 45 4 F A
e WFFEABE, Bk b S K o NETs
FO 8 B K S S8 3 86 m 0, AR S 3~5 d iA
W B R PR A b DU IR AT BT B R
FIRAR I REBAR 0 R RR L, BUkR
w, JREEG KA ERHRIE R, BA R
838

RAEHIN) NETs 2 KRR, FERAESOC T B
ARJG 3~5 d NETs BEfraihm i, iRy Oy B A5
R AEZEXT O B i AR B Y, FUAI NETs
A= Wb 35 T TN A S L A A e & A, A
NETs JE sk fie #E NETs B TR . IR0 8T &
oSt 10 G A v P L

3.1 NETs 7€ 060G 7 B 8 i i 1 i A v 4

XA MERIE B A TR, R
NETs 7 & = B9 £ 8 fil s 22 ™, R DU A0 A il rh
NETs (4556 w] S0 i A S 19 A 26 B ™ fR i =, ik
PR i 2 e A R B OGBS T T ORE , FEAE
70 % Lk L A, 0GB A A AR R
Fhimr, RSP 6 OG5 B4R 5 B3 51T NETs
AR SEA Wb A ARG I R LA F0 2 A= e i A A 2 v g L
5, HAH A W i ) R A K S H3Ci, I3
%5 DNA (cell-free DNA, ¢fDNA) F1 MPO.,

Kang % ' BUBF9Y £ 0H, H3Cit J& H Ay o] H T
W NETs JE R BARIbRICY 2 —, H USR5
PESE R 88% o BRI M i AR v R I T NETSs A
104 H3Cit 7K 58T R 2 IEAHOC, H3Cit W2 ITAl
PRI I PR i AR TS A bR ) . DNA JZ NETS
MY HEH RS, ofDNA fRFRBEILY NETs, & NETs
FEARARIE Y, oA S M AU I8 95% LA |
PEREIE 5. MPO 1l NETSs (143t 7 4 B ik 3 40 i
A, T S I PR Y 4 P P e R v ik A SR AR L T
BRI, SR Jii A v 8 S A2 W R 18 PE A SR L 225 iy
B, HAUEPER 949%

3.2 NETs 7EMEOCT B4 bl i i 25 b 3Bl . 1697
f4 Rz

NETs {2 JEMAETE R, NETs S&305 . 1678
i 2 v g R T ST B R S A 1 A TR
W3 NETs A IR E B, BN S ERRAS . Il
AN AR AR R I A L R R B I A
T Bl ks FE G Ak BE B AR M R R AR, R A A
NETs AL, sk NETs Fff, Al A 20007 . 187
8O YT E A8 fe of  F A H
3.2.1 ik NETs BT %

I AG T A S T Fh PRz 40 i Y PAD4, PADA4
ANHE AR (S k) 5 PAD4 & PE AL S Y
Cys645 MG, WG I/ 20 8 1 N PR A I T4
NETs JEi.. GSK199 il GSK484 # T % & PAD4 )4
GBS, RIS NETs FOIERE ), PAD4 Hif
TR 2R A R R e, O AR 9 S i )
o
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