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[Abstract] Objective Clarify the effect of neutrophil extracellular traps (NETs) on endothelial cell injury,
and investigate whether the heparin can exert a protective effect on endothelial cells by reducing the endothelial cell
injury induced by NETs. Methods Neutrophils (PMN) were obtained from healthy human peripheral blood by
Percoll-Histopaque density gradient centrifugation, and was stimulated with phorbol ester (PMA) to induce NETs.
The qualitative and quantitative analysis of NETs was detected by immunofluorescence staining combined with
fluorescence detector. The NETs were used to induce human umbilical vein endothelial cells (HUVEC) in wvitro.
Recombinant DNA hydrolytic enzymes (rhDNase) and heparin intervention were added respectively. The activity of
HUVEC was measured by methyl thiazolyl tetrazolium (MTT) method after 6 hours. Results PMA can stimulate
PMN to produce NETs. Immunofluorescence staining showed the formation of reticular formation around the PMN.
The concentration of cell-free DNA in the supernatant of PMN stimulated by PMA was significant increased compared
with the control group through the detection of PicoGreen fluorescent labeling instrument (2 hours: 119.62 4 14.83 vs.
24.27+0.67, 4 hours: 146.67 +21.24 vs. 28.35+2.98, both P < 0.05). Application of NETSs to stimulate the HUVEC,
cell damage was dose dependent and inhibition rate increased gradually. The endothelial cell inhibition induced by
NETs can be antagonized after adding rhDNase [10 pg/L. NETs: (8.65 +0.51)% vs. (10.99 £0.35)%, 20 pg/L. NETs:
(14.85+0.43)% vs. (16.85+0.49)%, 30 pg/l. NETs: (26.06 £3.51)% vs. (27.54+£0.62)%, all P < 0.05]. Heparin
with different concentrations were added into the experimental group (0.01, 0.1, 1, 10 kU/L). We found that the
endothelial cell inhibition rate decreased compared with control group [10 pg/L. NETs: (8.96 £0.70)%, (5.32 £ 1.36)%,
(0.70£0.30)%, (0.75 £0.20)% vs. (10.99 £0.35)%; 20 pg/L. NETs: (15.57 £0.62)%, (13.28 £0.65)%, (6.91 £0.15)%,
(5.86+0.17)% vs. (16.85 £0.49)%; 30 pg/L NETs: (30.49 +0.74)%, (29.41 = 1.41)%, (23.45 £0.75)%, (21.72 £1.52)%
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vs. (27.54+0.62)%, all P < 0.05]. Conclusions NETs can induce endothelial cell injury, and the injury degree was

increased with the concentration of NETs. Heparin can reduce endothelial cell injury induced by NETSs, which may be a

potential mechanism for the protective effect of heparin on sepsis.

[Key words] Neutrophil extracellular traps; Endothelial;

Cell injury; Heparin

Fund program: Natural Science Foundation of Liaoning Province (2014021078)

JHeBEAE A2 R e SRR AR BILIARS | e 4 B S e PR
iE SN, T S BRI A A i DI RE IR A, 2 EEE
BEET I EE R 2 —"" ' ki 40 (PMN)
S AT AA U0 200 11 45 0 SR A A ) 1) B — T BT 2k
PAFETA K PMN == 83 1 5 W4 FH B B0k 7 FH R
TN JEU B . 2004 4F Brinkmann 2529 R RGE T
P K7 20 B M 2075l W (NETs ). NETSs J& i1 3% 1k i
PMN 7 B FA0 RENE e 40 Y £ ST/ M AR S 28
T Ao B T AR A A Yt R R AR 1R R IR
JEEE S i T NETs 19 32 % 4 J e sg DNA L,
EHAE LT HAT WA N DNA B 7K i, 38 6 T NETS
XA B APE . K NETs BCA LA, 1
W ) DNA B0 58 4 B A NETs, TR 2247 75 1Y
NETs B £: 4503 1 B4 i o Az 40 i 5 i
WA, 7E NETs BOMEHTT , B 24 sz 2045145
C A BFFEIESS, 3o 5 NETs 3 50 PN Bz 40 453 4 2
JHeREAE A A R F e AR TP A EE BT, WNAEVRAS NETS
T I PN B A0 PRLAE 0, K 2 0 I BEIE YR YT A £
AHIF 5% 038 3 49 0 Tl (PMA) )38 PMN $2 B NETs
A FARSNEE TR B K Bz i (HUVEC), LA
I NETs X P9 B2 4 i 455 5 TR, it 455
ANTRV G 2R R AT 1, BRI 2R BE A5 U84 NETs
VB 1 N B A A 403, o0 T 280687 R B B A6 1Y)
Il
1 #R5HE
11 FEHEH] . ASNE M PMN 2B Histopaque—1119.,
Histopaque—1077 , Percoll, VA & 4',6— — Jik K& —2- 2K
FEm[LE (DAPI), B 4] DNA 7K fi#fitf (thDNase ) £l PMA
BI [ 52 E Sigma A A P4 1 H3 KA R 1k
(H3Cit) HiA . Alex Fluor® 488 Fric LI FHi bty [
YL [E Abcam A F) ; PicoGreen R5E DNA 7¢ G 58 1
SEIRF £ [ 24 E Life Technology 23 7 ; RPMI 1640
AR R A s | R T TR R R R WA
VLB E S A R A R A F . AN bR AR ER A
Hh ] R R A B A — BR B (g R AR K R SR 3, TEAk
PR GS , S20 B UIBEIEH , SRR (2 ) e
PURBAYE , 28 M R . HUVEC I H _LIFER]
R BRAF

1.2 W5k

1.2.1 HUVEC 53 . HUVEC ‘& T 37 °C . 5% CO,
B AR EESE 24 h JEH, FR AN RIS B A
0.05% JE il F1 0.02% 2, — iU 2,1 (EDTA ) W 1k,
PEW AL R MAE 12 2 R L R 35

1.2.2  NETs MFEEC, M BoE

1.2.2.1  Percoll-Histopaque F6 & 2500 7 $2 B PMN .
# 6 mL Histopaque—-1119 fIl A 15 mL & .08 W, [
JZIA 5 mL EDTA $HT&E 1L, &5 .0 20 min £ 175 ;
FhL 20 B 2 B 208 00 0 A, I I B R R 2 v
W (PBS) 75, 5.0 10 min % F3, I A 2 mL PBS
s B2 L 5 MK YR A 85% . 80% . 75% . 70% . 65%
Percoll, EJZNNA 2 mL B4 M2, 550 20 min 42
BT 40 M 2 28587 09 25045, N A PBS B 7T, B 0>
10 min & 75, i RMIP 1640 1533 % & 240 5
T

1.2.2.2  &SMAES: PMN JE K NETs : 8 PMN 51 &
24 fLHL, AL 4 X 10° 4>, CO, B 3RAarh 555 1 h, Bl
J& FH 100 nmol/L PMA b FHAT I, XiF A 2H 25 S5 A FH
PBS; 73T 2 h 4 h WCAR AR 13, T Al vie
25 DNA, ¥ 2 R 2 e A B T 8% 5 B T
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