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Neutrophils: a stumbling block in stroke reperfusion therapy
CHEN Wei, WU Haiyin, ZHU Dongya’
Department of Clinical Pharmacology , School of Pharmacy, Nanjing Medical University, Nanjing 211166, China

[Abstract] Stroke is an acute neurologic injury caused by ischemia or hemorrhage that stems from a wide range of pathologies , with
high rates of morbidity, mortality, and disability. Thrombolysis and endovascular thrombectomy are the only Food and Drug
Administration in United States of America approved methods for the treatment of acute ischemic stroke (AIS) , but clinical benefits of
the reperfusion therapy are significantly limited by hemorrhagic transformations (HT) , the resistance to thrombolytic drugs, and
reperfusion no-reflow. Although the factors leading to these problems are complex, neutrophils play the most critical role in them.
Based on the latest research progress in recent years, this review focuses on the role of neutrophils in mediating the pathophysiological
events of AIS, the specific mechanisms by which neutrophils cause HT, thrombolytic drug resistance, and no-reflow after reperfusion
therapy, as well as strategies targeting neutrophils to prevent or alleviate these complications following reperfusion therapy, offering
new insights for the clinical therapy and drug development of ischemic stroke.

[Key words] neutrophil; reperfusion therapy; hemorrhagic transformation; thrombolytic resistance; reperfusion no-reflow

[J Nanjing Med Univ,2025,45(05):593-604 ]

R H S A Gy DR LA i AR H R A i
PR R, B R RS AR B R E
E e H TSR R A2 B R I
1897 A E L 2 Cacute ischemic stroke, AIS) [
T35, Y51 6 AR SE I R L XA P EE , SORR S PR
[(REHE] EEKHARAES(82090042)

il 15 1E % (Corresponding author) ; E-mail: dyzhu@njmu.edu.cn
(ORCID: 0000-0001-8398-6765)

J77 5 A A R RIS A BBORE R, L o i S A
AISFRHERIRIT M E T B, 124, ALV LERG
Ji 03 771 (tissue-type plasminogen activator, tPA) 4/
JE P — B REAE TR IT AIS VSRR 2. PA 2
— M L2 R H 1 K A Tl LA AR LA G N R
28 V5 W 5 AR N A WS I . B 2H tPA (recombinant
tPA, rtPA) [ £ 5 1 Calteplase, 7 it 44 Activase) A2 2E
PyE B NIEPA, 1995 4F tPA B IR B A ATS



* 594 - Mo BE R K % 2 kR

4555 5 1
202545 A

(A RGBT T71 AR, — B2 i R A 1 3 220 A
25%) . rtPA AAE LS H B0~ 32 AT, VAR TR YT 1Y
BN 1) 7 7, 3 25 & i A I 5% 4K (hemorrhagic trans-
formation, HT) MIVA & 25 HK BT, X L2 PR A2
N2 ) B JR R . HT S 26 Ho A B ) —Fofig B A= 2
R, H vtPA VAR KORHE I 1 HR A= F 0™ AR
o H23Z rtPA VEARVR YT I B PRI H R A 2
N 6.4, 11 2B HEZLAN 0.6%, FEDR A i H 1L (K975
FEFE ] L 60% o A T IR A 2, i 4B
T BT T B 258 B (tenecteplase, TNK) o 5 3/T
Meta 73 F 75 & L, 15 B 5 % B AH LG, TNK VR 97 40
124 h A HY I 140 42 1) e 2 1) B8 LU B0 vy
ToHR R 3 LU AN D Be R 2 FR FE B R . AR T TNK
LT P H I PR A A 2 v R R AL A 2 ) 4 R
FETF AR

Xf TR ML AE PR 2 5 S B AR b BB i A
I #2 Cendovascular thrombectomy, EVT) ] IfiL & N 76
I B R UE C 4 R 30 8K B 0 B S A S JEE 3 fik
VA ZE, Y97 I (8] B DB 0246 R R A 5 24 W SR,
HT 2 AIS (63 EVT J5 % W H ™ BRI A 12
EVT S50, 15D P38 5 1 i PR G R0 P HEVE J2 ik 1L 47
HEVT IR IT I 53— il . BORE 2 il
PR FeAli vF 7 P REE IR YT Ja A rh B R E B
ISR R R RS VR Al D7 v B 7 N BEAS
7], R AN 3.3%~63%"

AU Z R RS 5 EERTT G K HT IS ke 24
C{E 7 AIREERY: a5 9= NG - 1ok 2 e i L R % w1 )
A ) 2S¢ AR o SCRERE T 18 o O A i 4
A T EEE IR YT 5 I HT IS AR 25 KU v T

1 FRPERIAARE S 25 i A TR A TR AL

Hh PR 20 L AR B — e SRR T R R
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(5] PR A A RE A 5 5 VR P ) e R 2R A L R
P R o v e 4 L 2 B L A TR () 9 s
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L 240 i 3 e R i R R A - 1 BT Cmacro-
phage-1 antigen, MAC-1) 5 7% 44 [ A 5 48 g P- e %
AN E-GE B M AR, 75 P B AR T Rk AR 5]
XAIREN I G A AAE A 2 h AR BRI A .

SR G bR 4 B T R B 21 R o 2 i )
% B 43 7 1 Gintercellular cell adhesion molecule- 1,
ICAM-1) A1 If1L % 40 B 25 BF 43 1 1 (vascular cell adhe-
sion molecule 1, VCAM-1) [P #H ELAE F B 35 7 P 52 41
M b BB TN LIS, BN S5, JEHEE &
AR - R L BT PR I R A B 1o A8 b IS 1
o R 20 JL M DA JUA B8 A% 5 1 2 o 1) g 34 3
L1 bk fm e 5 A AL/ AR AL R

AIS J& , i V£ % (reactive oxygen species, ROS) Al
7% M & (reactive nitrogen species, RNS) 13 & 7= 4
75 T 45405 #H 2K 79 145 X (damage-associated molecu-
lar pattern, DAMP) 73 ¥ [ B 18, S8 J5 DAMP 43 15
ROS AT RINS 72 38 i 403 /) 52 57 240 e 4 8 I fi 5
F% (blood-brain barrier, BBB) A1 5548 4h & 435 41 it 5|
R RNE SN, T BUIKHEBE I 2k Rk et
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UL TH R (HOONO) 25 H A e FE AU TG 1R 1) H el 2
AR ELRAL S,

Hh R 40 L B K 77 A4E ROS MTRNS, 2 H B2 A
RAUREVER . PR Y ROS 7 AR 1Y) 32 N L
LA A S NADPH A AL i (NADPH oxidase, NOX)
S EPEE", b, NOX2 2 1ZE AP F 2
A7 K, 7 B A 20 3 Il A AR AR 0,0
M5 O, A= AR 1) HL0,, i3k — 25 i Pk 24
WKL , R T8 1 28016 P B (myeloperoxidase, MPO) o
MPO i 5d 5 H.0. M B.AE 1k CI AL, T B HO-
CLLHO® Sk AR SRR 6 55 I A7) A
Kkl R A+ EFHH 2 - AU B GH
(inducible nitric oxide synthase, INOS)™, 1fii >k H iNOS
HEAL = A B NO 5 0, I B AE 55 1 5 K 1
ONOO™. EAK PR 41 L 7 2= ) ROS A RNS J2 56
KIBHUEE 7710, R A W 1R BR AR TS B 22 R B 2L (H
BT 246 vh J5 BB 2R 30 G AR 1 Hh PR 4 i K =k N
Ji 007 0 S5 5T 5 3k 7 2 ) ROS AT RINS 3 — 20 3%
PRI/ P HE R
12 dhxmies X ERT
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R WKL BT UL B & MPO, IR 28 UKL 5 A 7L
PR A, = JOBURL B A W AN Sk 5T <8 iR
(matrix metalloproteinase, MMP)-9 DL FHoAh & (15>,
TRIURE A 25 R T3 A 855 v o e 22 M i B8 AL 13 1
A A HY, XA AR B AT B £, B s 5E 1) 52 4 -
TC A R IR 22 floh R 5 S8 R IR R T

SRR R A DO D NG & AP AR S R L S
11 & 4k Bl 7 52 4K (chemokine receptor, CXCR) 2 Al
CXCR4. ¥z CXCR2 S H M E BN ML, 13 3h
CXCR4 U L OR B 7E B R e A 956 R S 1Y)
S N, B fE R R i A
HeAA (chemokine ligand, CXCL) M DAMP 431 [k &
Tf B B TA B 40 AL, T LA G B AR B, SR ) 4
[P b 2R P AE A R A R RE NS, RN
T = 2 ORI MMP-9 SE R ) . — HE N4
41, 48 SRR UK CXCL, f1 CXCL-1. CXCL-2+
CXCL-3.CXCL-5. CXCL-6 1  — /% B4 (leukotriene
B4, LTB4) % , fish & AN [7] F) 40 1 Ty R » -5 S50 0K
ROS/RNS 77 4= AP 248 e i 215548 ) (neutrophil
extracellular trap, NET)JE BUFZH L R IR T

PNE Lk ¥ kit oV sk PSR S AN
FEPU 2 B 7, a0 A 4 B A 3R CGinterleukin, TL) -1 52 44
5P A S % Ak 2B K L5 (ransforming growth factor,
TGF)-B1 F1 TGF-B2 &, {& 4 4 fu 5 1, @ 1L 38
(IL-1a 1L-1B 1L-6 11L-8) \ I8 PR JE [Al - (tumor ne-

Stroke

Neutrophil

ONE Wy DNA
MPO @ CXCL
* Histone } CXCR

crosis factor, TNF)-as 16 A F- 25 (CXCL-1.CXCL-2.
CXCL-8 CXCL-12) Al 5 2 1 7 41 ffd [A 7 (1L-22.
IL-23)55 . (2 RN R 1~ B AN 3242 R Tse 2 in ]
RNE I T BB BT , 72 15 SR AL/ 7 E A 45 g
HHEZE MO,
1.3 NET

NET & H1 DNA A% H F FH 5 ) 6, 55 76 R0RE B
PR 200 i J 5 o ) B 5 2E R A, LT B A
W ROWOE NOX 7™ £ ROS 3 (5t 25 805 L B i 41
e P B30 37 P 5 AR rh R AN L 52 B AN R
FRWUE  WorE NOX B ROS. NOX #1ROS IR
S8R FE R E R I &= HE I 4 (protein-arginine deimi-
nase type 4, PAD4) [¥] 5334, T J5 PAD4 {E F T /g K
T ORURL I 15 5 v MORL 40 i 5 7 2R 1 B8 (neutrophil
elastase, NE) il MPO %5 &5 [ i 0 BE il . 70 W 1Y
PAD4 #E N1 % S B A B B R E Rk . MPO Al
NE N 20 A2 A2 2F G 0 )57 2 3088 AL BRI o rpde
L ot AR 2R I, 2% B B G (0 o1 5 UKL 2 3 45
G JEAEAH AR TBOY 1R DNA 2544, B NET™
(E 1D

NET J% B2 1 LA B 8 22 T 2K F¥) DNA F1AH 5% i
KAz H E RUBE U R 7 AN A] I 45 T g 42
RIER N . NET @I 2 Rl 62 5 26 b i 2
Fio TG4 B I/ AEZE NET (T2 B, NET 375 5 1
AINBEA, FEUMAR T . b4, NET [ DNA &

After stroke, CXCR on neutrophils are stimulated by ligands, leading to the release of ROS through activating NOX. NOX and ROS together lead to

the secretion of PAD4, which then acts on cytoplasmic azurophilic granules and induces the release of proteins such as NE and MPO. Then PAD4

causes histone citrullination after entering the nucleus, while MPO and NE cause chromatin decondensation and nuclear membrane disruption after en-

tering the nucleus. The decondensed chromatin combines with the granular proteins and is released outside the cell to form a network-like DNA struc-

ture, known as NET. NOX: reduced nicotinamide adenine dinucleotide phosphate oxidase; ROS: reactive oxygen species; PAD4: protein-arginine deimi-

nase type 4; NE: neutrophil elastase; MPO: myeloperoxidase; CXCL: chemokine ligand; CXCR: chemokine receptor.
1 ZEFiF%NET R BRI

Figure 1 Mechanism of the stroke-induced NET formation
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ZUR MRS L T SCBE, (R T BRI ZLR R™ . MPO
HIDNA J2& i iUl NET ) %5 7€ « 2 0 ) € & A bs &
ot FE G L 2R o B B I R T K&
TERCNET [ b vki 40 i, 1 3% NET AEYbs Y7 =
5 AR B A 0. NET 78 i 21 24 AR 2o
J&I 7 BBB AR, FHAS T L& 5 4E, 75 1 W R
22 D RE G4, 2 2F R I 1% 26 JS rtPA 53 1 HT A
AR Ak, FE A S, NET B4 R
A P 1. 7 R R

1.4 PHkmie 5 BBB AT

e MR 20 i A A A % E TR AT B A Bl )RS
HEIR Z B o AR IR s LA 5147 9 ) O &
eh P RL AT 48 A 5 3 32 i A G, g e UL 1
AE R G . — o R I B T I, AT
i 2 38 2 41 o 41 3 i Cextracellular matrix, ECM) .
ECM 2 8 5 AR fi R0 4 1 ) 53 2 P 2%, T 1
SRR ) SR, ECM A T B i 2
R JEC R, R 4T B 5 R L %) 6 5 70 1, AR ) B e #
(B B0 i PR PR B T M o 24 PR I A P B 4 i
4 B BBB ()44 48 L8 B 0 1) 2 S22 BT 7 1K B4
W IR RS BRI S A4 F 40 i E AE ECM L, A
11 PR 15 BBB [ 52 Bk, 1 75 41 & MfiL KT CNS 22 18] £ 73
TRIZH RIS . K ECM EH 3 343 4 e #H
ECM, B 42 K 1 45 4 21 21, Sy w446 o 0 e Joft 41 i
P&V P 37 42 5 B JEE (basement membrane, BM) ,
‘BRI BBB [ N s B s ECM, & 5 41 A 4 fil, 4
2 BBB [ L N i7"

E By B8 AT R e MR 20 i E L RORE - i
77— RAVEA, REEAMSERECM EH,
Horp, 2 Z R E O N, ORI R O RE . E a3
HIE A G, 2 W ZMURL I B E2H B 7, v LAy
fRsAvEE A VAR O R REE AV AR
JE©T B AR ¥ MMP 3= BEAZ7E T 56 2 F S 3 ik
b, W DARE AR A R AL B LR A A A 2R A
IR SR A

CNS G2 P4 SE IR Hh PR 248 i I VR T 22 Fh 4
AR, 4 MMP, AT BEAR ECM o i) 22 Fh a1 3
SR BBB. 15177 ff) BBB F2 ¥ R 4 i 415 B i S
Jii, AT 3G I A 35 2 RE A IR TR FE 25 T I, £F
Y A AT 4t R AT A 2 1) BBB A LR
s, SECRM 2R LS. B, A )
o L 20 AR R R AR 2% A SR B 1 R TEC  Je k
A8 BB R AR A L N B T e B AT A ECM B A, 5
FOANAIH (¥ BBB A

Sk CNS R LA A R, AW
S i N ECM F MY, ECM 5 33 LU a4 4t
(075 R, S 5 A A ECM BRI 5 A, B f5
ECM 7> F I t6 6 AR . 58 & i ECM 4
DURE G 52 53, T2 5 JR 3 P IR (1) % 1l s 45 TR AE
A, W S8 R E . il sk, ECM Al i 45
PERLGH AR AT R S5 4« 76 SORE B L, Hr MR A
R T MM P-8 A1 MMP-9, K Jit Ji7 £ 1 73 it i LA
AT B AE TR M ECM R B, ECM 28 Ji 5 v (1) J2
FEREAT LRSS, LRk g D31
G 2R 6B 1 HIFRIL , MR I3 15 5 4 12 R 2]
RAEH L HE,

2 RIS BEEATT

2.1 M EAE 3 B HT

HT & $i5 ik L P VT I 3 B R B IX 3 B
i S TR0 245 0 A A 3 SR AR R A H L, S R A
BE AT LLZEREAE Kt P9 B 7] AAERE AL Iz B #B AL . I
TR A A R B R, W RRIE T S Ak R VE HT AR
HN5%~19%" . RERYE HT RSB0 LS KI5 5E
G0, AIS B3 5 W A AH 5¢ i ™ 5 S 5T 4 U Ol
80% K AEAEIRIT G 12 h N, (1AL S B S0 T 80E
WARTT TG, & ALS &2 A Y tPA Bk he 1) 32 22
JRIBRPE s ki A T BUHT KA 5 BRI 2 —
MR Z R R RE, B ATA Y T 24 i/ i
V4107 < BBB AR | 22 G € 2 W ROS A1 RNS
tPA B (AP 22 35 V5, o PHORE 20 i £ D g O B
TER

RN Y 2 15 ALS SR rtPA T R S AEIR P
oG HH L B T A BE A5 T B XU SR IE AR O o B R ER
2 BOUEYE 2R T, AR P O o R 2 /7 2
4 Ao LK /8 (neutrophil/lymphocyte ratio, NLR) Ft /5 /&
rtPA YRI5 HT SRS 24 45 R M JE 2 1) W] g Tt
PE e XU tPA VAR 22 T BUh PRI 3l 53
{E etPA B B3 PR AR L AR LR AN G5 5 I (PA
N — b 22 2 W o 8l £E3RE /2T A ECM R 15 132
AEEREIER . TAEN—MAE 1, PA @
5 H 2L G IR NS 55 31 (PA 4SS
B, BRI E A A2 IR E A % &
#H 2% 22 1 1 (ow density lipoprotein receptor - related
protein 1, LRP-1) 1 N-H 5-D- R & Z B 52 AR 55, M
117 AL AN [ ) R i AR RS etPA AT TNF-afE
A5 5 R0 22 38 LRP-1. 32 4R 5 82 H
(receptor-associated protein, RAP) X} LRP-1 [ 41l FH
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BT PAN RPN EE RS T . EF%
PR, LRP-1 38 A5 Hp PR AT S rtPA TR I RIORE S
N, 22 B LRP-1 7] fig /& tPA Bl 53 A PRL 4 i 1 5%
AR, HTATARIE KB, (P A K ke 4 i 1 B
1B IR IC A 1 A2 A3 1, HOR TS k4 i
X tPA PRI B 1 43 oM BRI, tPA R 4
75k g0 _E LRP-1 R 17 A2 5532 fR 45
A AT e PRI ) D1 ) 32 EEHLE (BT 2D .

R AR v VR A i A 7 A )l R 2 AR B 4
BB G R A KB AL, AR SO RS P 5 s v X
e MEERN. Sk, kg iR E A R
F&E 0K AR AR B W] BE 2= 45 3 4H 23 5 A5 % i %
Ao AR R =4, 3 72 MMP (i MMP-
9 F1 MMP-8) - NE 1 MPO, fifi 1775 A [F] 14 = P4 457 41 g
WORL R, B T R, — BRSO , 1X
ST R RE T A0 R i B R LAt R T B 1, AN it
RAEHL R AR TN RER o BAh, Hh Mk 248 g i
UL 30 R TS L PR 5 S A R - RN B B 4, T
S 1 B LG L S A N IR SE AT BBB AR
MMP-9 ] B 545145 BM F1 i L85 () 525 i 22, P& A

Peripheral circulation

ECM, T2t BBB B 51 tH 1fn ™, & tPA 753 HT [T
DR 7RG ST #E 2> 105559, v 24 it SRR i
NE FIMPO #& NET JE B[ B F4E . NET 54
J vtPA YR TT 5 R i I 5 B 3 2k L BBB 4 £ F
HT 380045 5%, 3@ ik FH Mt A% W A% BRIl T 35 B NET
S I H ] PADA T # #1) NET 72 4=, 7] DL 3 9 4%
rtPA S E ) HTP . MPO & ROS FI1 RNS () 5 A
SHE N EPA S HT B EEAERDY,
I, H PR R 41 B B FT 8@ I NET A1 MPO A 5 (1)
ROS/RNS L2 5 (PA SEHHT(E 2) .
2.2 PHEmMIEAF otk K342 HT

EVT — B2 V897 Ml N K I 1 ZE (large vessel
occlusion, LVO) 5| {2 AIS K &tnitE . JREH TR,
HEVT LRSI IT A AT RE SRS HT. BRI iR
B, EVT 5 HT 2 i WL B I AC0E , I R RS 4
(1R AN 14.3%~57.9%, 0 & B A 5 A 17 A8
RCSE (1 0 A AL e, A A R 5 K A T B TS A R A
SeEE A R IR\ B TR B, #:52 EVT 1)
SR, A ke 4 A T RORT NLR % 5 10 55 3 HT XU
ST, NI AT BE 2 PRI MR MMP-9 55

eutrophil Activation

-~

Blood-brain barrier

After tPA binds to receptors such as LRP-1 and annexin A2 on neutrophils, neutrophils are activated. The activated neutrophils are recruited from

the blood along the gradient of CXCL and DAMP molecules to the site of brain lesions, where they release MMP-9, directly leading to the degradation of

ECM. In addition, the release of various pro-inflammatory cytokines and MPO, as well as the formation of NET, collectively result in BBB disruption and

hemorrhagic transformation. LRP-1: low-density lipoprotein receptor-related protein 1; CXCL: chemokine ligands; DAMP: damage-associated molecular

pattern; MMP-9: matrix metalloproteinase 9; ECM: extracellular matrix; MPO: myeloperoxidase.

2 R ARTE tPA SR MAE L P AYER

Figure 2 The role of neutrophils in tPA-induced hemorrhagic transformation
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BBB IR, il ok H S5 a3 M)A PR A o 5 1
UEHER I, 75 LVO J A, =5 0 S i i i i, 76 LVO
J& 30 min, M8 A CLZTT IR K A 56 R G S8, it
L2 it SR A, IX R R 24 3 ) A1 R 4 A )
AR R P AN .
2.3 P min L R I

NET # A A2 VAR AR PR SR © FLAE
2015 4F A BF 78 s, NET H (¥) DNA RIZH 28 (4 B0
I % B e v ) £ 48 T 3 45 44, AT PR AR (PA VA A Y
BOR' . NETFEA B F e b iz A0, LB
53 F WUIR 45 84 2 2140 B AN /MR A Bt 1 SCBR, B0E
AEREE ML/, (R BE ML AR TR . LA Y NET & &%)
AT Z O B, NET (158 971 FEL4if DNA H 42
RERE IR By 1 FELAT 2T 4R B 1, S BUMLAR N DNA 21
YR PSS AR RIS PA VAR J5 41 4 2 1 1
VEfE, NET 588 N e £F 4k 5 B A S B2 28, DAA
SRLT A M AN /MR . NET #7411 8 1A A 241 2
P 30 3 2H 23R 0] P Rz 4 i A 5 2R 4 i
B FH i 458 i PR - 2o gk of R 2T 44 B 1 Ji RN I
A~ X MO ARAE /MR NET 2 &4, DU ik
MR . NET H 4 8 1 3 Fd 8 1 4 3l i 1
FH Toll #£5Z 4 (toll-like receptor, TLR)2 F1 TLR4 i5 3
/B R OR AR AR T B NET H [ MPO 5
IRAN B0 /AR (B g i =5 38 L3 B 1 4 i
A N B HLRGE 2 . (PA S SR 4EER A
T #E vW 7 (von Willebrand , vWF) Fl £F % i
L HE Y P01 57)- 1 (plasminogen activator inhibitor-1,
PAT-DHRIE o NET 30 ML /NS P B2 20 1, 3R e
BER AL vWF HPAL-1 R, vWF BT 72
B MR A b, DGR3 27 4 3 A R e 32 B
it JEAHE B2 A /N B, A I AR U, T PAT-1
T I AN RT3 5 tPA G5 G R A ) I A
FRZ R EM T NET A S B2 2 MIRGTIAHL
il (&3
24 PHEmiEBRREILLR

FREELERN R RS - E R ENE
R DR S ik P 286 11 SR LIS, P 52 122 30 Ik F) e i 2k A
RE VK 2 A B 1% 4% B ST ) UL 8 R v, FE D I K
G 2 J A JIFE A IS ) 2 fk PA) 8 S5 TR B I — 3
GO0, R AL i S AR e D L TE BRI R
KA R R OGRR IR 3R, AU 45 A BRI R i 2R e, AR
o RV E G R — R IR, HE SO REE
o VAR B 25 R AR, BOK P 2E B0 K R Th 1
A, E L A PR R IO R AE AR . S

DNA® Histone3/4 MPO

Y
::é},‘y?;f; \:3'-2’ M/y/
. - '

W P
s oD
2y Sb

Thrombolytic resistance

The strongly negatively charged DNA backbone within NET can
adsorb positively charged fibrin, leading to the assembly of DNA -fibrin
entanglements within the thrombus. Histone 3 and histone 4 within NET
induce platelet aggregation by interacting with TLR2 and TLR4. MPO
within NET increases platelet mechanical strength by reshaping the actin
cytoskeleton. Moreover, NET can activate platelets and endothelial cells,
stimulating a procoagulant phenotype and facilitating vWFE and PAI- 1
release, and thereby inhibiting thrombolysis. Together, NET mediates
thrombolytic resistance. TLR: Toll - likereceptor; vWF: von Willebrand
factor; PAI-1: plasminogen activator inhibitor-1.

B3 FERpa N St ALl
Figure3 Mechanisms of neutrophil-mediated thrombolytic

resistance

T8, T 25% B S SR LR 26 v SR R AR T REE TG
S, RO 1 I R A R AR K . TEE R
5 1 L6 BRI R 11 3 6 R 5 4 40 A %, T EL RS
TR FREVE 5 A 2 D VR

FPRUESE 2 B, T SR 9 B2 L 5 I
FSC53 I VA B R B SRR AR B, Hh M A i AE B 2
IS A s S B2 TS TR o 400 D 26 2 1 PN B 4 B 7K i )
A4 A kT . NLR & i I P8 VR 97 1 4457
SER TR 77 BEAZ AL EREG 1 (NET JE 5
75D tPA (2 5 R LAFEAR A1 B fif NET 155 1 11
Heo BV I R oR , IX A A A RE A A IR
2 Jik R I P EVE TG U, 7T ESR IR T O UL BRI £
AR AT AR B kTG A AT S £
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e WL 4 i 2 i A0 1L N O e 2R
VEVEAS R AT B ST R I, A5 R A I
Bl 2k B, FE Kb B ik b i S e A AT 4R R E
e, I e I i K S rtPA VAR, RIS ATS Ik
VAR R PR D0 AE B A AL, R I ) R T
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