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Human amniotic epithelial cells promote diabetic wound healing by inhibiting

neutrophil extracellular traps
Zhang Chunlin',Cheng Qingfeng’, Zhang Yingxiao®,Du Zhipeng’,Hu Jinbo’, Tang Ziwei’
(1. Department of Endocrinology , The Second Affiliated Hospital of Army Medical University ;
2. Department of Endocrinology , The First Affiliated Hospital of Chongqing Medical University )

[ Abstract] Objective : Delayed diabetic wound healing is characterized by dysfunction of multiple cells and formation of neutrophil ex-
tracellular traps (NETs). Previous studies demonstrated that human amniotic epithelial cells (hAECs) can promote diabetic wound
healing through regulating fibroblasts , macrophages, and vascular endothelial cells. Whether hAECs have any impact on NETs remains
unknown. Our research aims to clarify the effect of hAECs on NETs. Methods : Wounds were created on the dorsa of streptozotocin
(STZ) —induced diabetic rat models. The wounds were treated with hAECs suspension or PBS and then observed for healing rates on
days 5 and 10. Meanwhile, NETs—related biomarkers in the wound tissue were measured. Human neutrophils were extracted and stimu-
lated with phorbol 12—myristate 13-acetate to establish an in vitro model of NETs. The neutrophils were then treated with conditioned
medium for human amniotic epithelial cells(CM—hAECs) at 24 and 48 h to observe its impact on NETs production. Results : The wound
healing rates were significantly higher for wounds treated with hAECs suspension than for those treated with PBS on days 5[ (32.61 =
2.48) % vs.(20.80 £2.70) % , P=0.028 ] and 10 [ (86.35+0.92)% vs.(61.52 +3.70) % , P<0.001 |, with an optimal concentration
of 5x10°/mL. The hAECs suspension—treated group had reduced
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expression of NETs-related proteins Cit—H; and NE in the wound
tissue on days 5 and 10. The in vitro study showed that CM—hAECs
can inhibit NETs production. Conclusion : This study suggests that
hAECs may promote diabetic wound healing by inhibiting NETs
production.
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DMEM 8557 5 , 4k 22 45 [7] — B F 4 rh 15 5% 24 04 48 h 5 AR
B3R AL 3000 I F B0 5 min, KRR R, W4 HiEH
0.45 wm PVDF B 13k i v v ok U6 5 T80 "CUKAR PR AT
HF RS .

1.6 Pk BRI RSP NETs A & 5 fo 5200520
1.6.1  HHRLgn i 4y B $E UL 4% Polymorphprep™ 4325 % 1)
TR AR 4R B AP PR AN A . L AR R R T
R0 AR IO RS FE 1640 15 35 5L T2 A0 2 R 31
B AR S S 0 T R B LR

1.6.2  {RHMNETs BAIEE S K PRI oMok 4l i S R 22 6
FUAREE 12 fLHR B RE R 5 x 10*4~/mL; B 5 A 25,50,
75.100.125 nmol/L. PMA T 120 min, T- A4S 5 2 32 5
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2.3 hAECs A2t 4 fm X R 4] @ A4
23.1 WHRKRAIHHS HEY 5 227811 24 H (Day 0)
IR 25 20 e e AR, T LSe35 1, JE IR 2R A (B 3) .
%55 K (Day 5) Wb & AL R ZFA 8L, BRI 5 F R LT
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12.80) % , e vt 43 B 45 5 & BUAIL L e FE hAECs T 4
810 Rl A& RA R & T A A S 227
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2.5 4RSPNETs BER 64 5 5

3ot 3t 4 L 53 BT ASCARGE I 53 1 B BB S A e 1 e 4
Jiid, CD11b PH A 35 5 Ky 99.70% , 4 i #8 14 95% , 7] {3t J5 4%
g FE AT (L 8) o 4RIy Hh P 20 A 43 591 T 0 nmol/LL
25.50.75.100. 125 nmol/L PMA 13 H £ 47 4 120 min, 18
i Sytox Green Z&)t 7R NETs (U2, 8% WLZE 3] NETs
T (0 PR R 22 AR 25 (] 9 1 (55 Sk i 48 ), TR I 2
ROMNE T NETs BRL . S50 R AR 46 PMA VB2 (1386 i, NETs
A N BTG 22, 2 PMA VR B R 75 nmol/L I NETs 2 i &
2 (E19), % BRI PMA M RES F:80) £ NETs
7P DTS M) WL 2% 71 855 % B AV T L 5 6 BB A A DG STk
FRIE , S0 e 28 3% PMA S A EMR B2 2 25 nmol/L H-F &4
53 NETs A AR 47 J5 2 (1 S50

100 =~
o f |‘
60 = l
40 -: ( ‘
: [1 l‘ { 99.70%
20 - L
| \\ g
0 "W
10° 10! 10? 10° 10* 10° 10°
T AN B TP PR CD11h—PE (1 FH: 0 5 Eb
B8 RAMMS TR AR ARERE (n > 3)

A. CTL(JCPMA) B. PMA 25 nmol/L

E. PMA 100 nmol/L
B9 REREPMA R MR ALK NETs B EBS T

D. PMA 75 nmol/L

C. PMA 50 nmol/LL

F. PMA 125 nmol/L

2.6 CM-hAECs 7T 474 PMA # -39 NETs 4 %,

Sytox Green %)Y 45 YLt 7 X6} HE 41 5 2 (9 %f R 21 A
oA, 4 B2 NETs /9 A2 i B34 2 00 Geit 2% 22 7 (P<
0.001) , #2715 NETs BRI I 57 . 24 h CM-hAECs 4 |
48 h CM-hAECs 41 5% FRALHH Lt , NETs A48 il i kb,
Gt 24 5 (21,75 £0.71 vs. 17.4321.22 vs. 36.74 + 1.17, F=
138.000, P<0.001) ., 24 h CM-hAECs £ .48 h CM—~hAECs £
Lb#:, 48 h CM—hAECs 4141 NETs BB , H BAT Geil 2422
S(21.75+0.71 vs. 17.43 £ 1.22, P=0.023) (& 10) . %L LI
W EHG AT T WG 120 min J5 AT REYD , B2 EUARLL )
dsDNA i i PicoGreen 5 dsDNA %5 & & 1 (9758 36 {4 3154 4
B33 dsDNA VR . 455 i m ) IR ALY dsDNA YR i B &b iy

Z XTI, HA S T% 2 5% (P=0.000) , X UE W] NETs ()
MAME RIS . 24 h CM~hAECs 41 .48 h CM—~hAECs 41
M) dsDNA ¥ B B A% T % B4 (775.42 £ 141.66 vs. 419.77
+24.39 vs. 1 528.87 + 225.16, F=14.950, P=0.006,, P=0.000) .,
4% 24 h CM—hAECs 41 F148 h CM-hAFCs £ 2 [a] ff) dsDNA
WA 35 22 5 AR AR T ARSI B Rt 3 (181 10) .
2.7 CM-hAECs % NETs 48 % & & #9 % v

5% B AT HE , 24 h CM-hAECs 20 #1148 h CM—hAFCs £
H Cit—H, 1 26 38 2. 3 PR AR (P=0.043 vs. P=0.017), [d]iF} NE
B2 A 32 FM ] . ST HRZEAH 1L, 24 h CM-hAECs 2094
il T 32.56%(P=0.049) . 48 h CM-hAECs 204 NE ik /)
2 9 0 4 (46.72% , P=0.003) . 24 h CM-hAECs 415 48 h
CM-hAECs HZ [0 B8 iH7# 2% 5+, fH 48 h CM—-hAECs 524 h
CM-hAECs #H LL 2 FRERa (& 1),

60+

504

Sytox Greenje (o fH M LR

0 25 50 75 100 125 150
PMA%{E‘:/(nmol/L)
G. Sytox GreenJt {7 5 FH Image] AF X NETs & 14341



BERERKFZR 2023 £55 48 H5 7 #3 (Journal of Chongging Medical University 2023.Vol.48 No.7 )

— 749 —

A. B. X A4
50- i
75 G R

| POgEE]
404

x| B 04 h CM-hAECs4l
= B 48 h CM-hAECsZ
E 5.

SR

2

=

£ 20-

o)

£

F 104

0 T
&
%)§>
@Q
™

25 nmol/L, PMA v

24 h CM-hAECsZH
48 h CM-hAECs
D-Glucose DMEM

+ 11+
I+ 1+

+ 11

T ca, 25 FUR IR ZH 55 %6F BRZH U482, P<0.001 3b: 24 h CM—hAECs 415 %F
M0 48, P<0.001 ;¢ : 48 h CM-hAECs 2H 5 % B 41 4%, P<0.001 5
d:24 h CM-hAECs 25 48 h CM-hAECs £ H.45% , P=0.023

E. Sytox Green % )5 FH Image J FPF%F NETs Az ) 22 fit 4347

D. 48 h CM-hAECs 41

C.24 h CM-hAECs 4

5 0001 . "' (m ESEROR L
_—r . iR
= 24 h CM-hAECsZ

~ 15001 B 48 h CM-hAECs4]

£

1Y

£

= 10004

=

a

5004
C L]
& & FH P
PN N
s /
B R R
r\P(\“ b{33\“

25 nmol/L PMA Z & " &
24 h CM-hAECs4l - _ ¥ _
48 h CM-hAECs4l = - » ¥
D-Glucose DMEM + + - _

T ra, 25 ORI 5 % B4 AR, P=0.0003b: 24 h CM-hAECs 41 5%
MEZH 32, P=0.006; ¢ : 48 h CM—hAECs £ 5 % B4 4% , P=0.000

F. JHl PicoGreen 55 dsDNA 454 & t 2656 , #:1 520/480 nmol/L ¢ YA
JZWEA5-4H dsDNA 75+ (ng/mlL)

E 10 CM-hAECs LM% PMAES 4R BINETs(x +5,n=3)

Cit-H, | s A A |
B-actin 42 kD
ZH XA 24h CM- 48 h CM-
ot AL hAECs4]l hAECsZH
A, ARFETHUG M Cit-H, ik
1.57
175 G R
| papise)
& mo Em24 h CM-hAECsZ
T 248 h CM-hAECsZ4]
é "
=
= 0.5
0.0
& & B B
» S ®
) PO
2 &
f\P‘\ &b\‘

Wi ra, 25 AR BRZH 55 IR LU 3L, P=0.0163b:24 h CM-hAECs 2 5%}
MRZH L5, P=0.043;¢:48 h CM—hAECs 2H 5 %FBE4H b 4%, P=0.017
C. XA By E =4
11

g

B-actin 2 kD
2 XYL 24 h CM- 48 h CM-—
ot HR 2. hAECsZH hAECs41
B. AR T 1 NE ik
[ oyt
104 W
694 B 24 h CM-hAECs4]

B3 48 h CM-hAECs41

0.0
2 & &
O O
P &

W ra, 25 AN BRZH 55 IR LU 32, P=0.0013b:24 h CM-hAECs 20 5%}
MR %5, P=0.049;¢:48 h CM-hAECs 41 -5 % IR 40 %%, P=0.003
D. X & B By E =T

CM-hAECs Xt NETs X EBEHMRIEREENH (x £5,n=3)



— 750 —

BERERKFZR 2023 £55 48 H5 7 #3 (Journal of Chongging Medical University 2023.Vol.48 No.7 )

3 3t it

F AR P S B0 AR 75 ) 32 2 A AT 3 R 2% T

Yo, ARWFFTAE RSN ST T 40 K7 20 i NETosis 5
AU — 20 oY . HETA R Z 0 ol 155
NETosis il NETs BJE B, 4N =4 I8 2 08 . 40 Ay
-8 . PMA S5, B PR = — Fh g R s 2t
1= 1% NETosis 5521 7] g J& A4 JLAY , 7615 557 10
PEFE I, PMA J& NETosis B 47 (115 S FE £, B
& H T PKC T DAG 1) RS 3% 0 bR
9o I R e B A A U B OCH %, H PMA 5%
NETosis f5 8 1 B F A , i35 % PMA {E{KSF NETosis
BRI ()35 50 o ASWF5E 3 18 Sytox Green %¢ Y i 7~
NETs BT 25 K dsDNA ¥ J8 A ] b7 A5 80 2 75 g
DIHEST . AWESE & IBEE PMA ¥ B T+, NETs 19
A A R A I, PMA ¥ 3K 2] 75 nmol/L 5 3% ¥
FRE, IR T A, NETs (19 4 5l i AN B e B2 125 1 7
BTN, X 5 Chen LZE®¥ET 25 nmol/L. PMA A ¢
FE U B AT 4508 A KM AT 5 (R AR 1 3
— B, 3k AT R S Ak B 1 E WA O,
5 AN 2 ARSI 7 YA AR — S AR G . AR SR
SLIG 3 1 Sytox Green Y {0 i 7, 24 h CM—hAECs 21
F148 h CM—hAECs 2H () NETs 5 %F B 20 A0 e, A2 B
U T . 7EWE dsDNA ¥k B8 it % 91 24 h
CM-hAECs £ f1148 h CM-hAECs 4 it NETs 4 i i
i ZE WD, Western blot 45 5 i 7% 24 h CM—hAECs 41
A1 48 h CM—hAECs 41 Y NETs A ¢ & 11 Cit-H, .NE
B PR W R k> o DL EE AT HIESE CM-hAECs
AT A PR A1 A i PMA 5 S 89 NETs A2 1.
i 8K 24 h CM-hAECs 41 F1 48 h CM-hAECs 41 X}
NETs A4 il Jo B i 4t it 25 %, {H 48 h CM-hAECs
WA TR BT AR MRER R T
G2 MLVE G 0L N KR 215 200, 55 R0 A 28 K 25 350

ANEAET , B AR S2 56 58 L 48 h AV b 15 F# 15 fal B BR
{HJE 75 BRI ) 4 355 57 23 3145 B AR YT U A £
Ja BEYE . A B ST IR & B CM-hAECs AJ 411 1l
PMA 5 5 ) NETs, iX 5 A 3 B (8] 78 53 1 4 M 2%
I AT AR T R R ARG SR S 1 B SR B AN
6], X NETs F/E R A — 2 2257, Xl g
S 5 57 v 45 T A0 M TR 5 0 R 2 R G

£ . hAECs A 23 W6 2 B P 22 35 an A\ i g IR 38 [
FTHEFEA-6. MM E -4 FHERKKHTF-
B0 2AE L2 R Ak K IR R AR R, th LA 3R R
o LA I BE AN AT T At DL B 2 H R
0 A T RERZ MR NETs F2E L. B8 hAECs AR
REPE T BB AZ BB R 55 B AR AR B 52, (A EAT]
FEARE 035 32 550 T RE 7043 B8 I O F5 vl 130
(A 2 R R R SR R B 5 B X NETs 2B i
5 58 55 7T B 5 2% 1 5% 3 5 v 45 ol 2n it IR 35 &
S FP ARG

W PR 9o PR L EL A R A ka8 25 L A1 2% 2 v
W, A Hb M 20 i B 45 5 & NETosis. 78 = LA
WA T, G PEE A — 24 B T 215 5 NETs
B A BT, T NETosis X8 bR 2 Q) i & A F
. Blmp @G fEdEw 2%, B —1ahaad
2, 2 500 A A WAL S 2 R0, anrb vk 4 i
VG 200 . 2T 4 20 P B2 A L B A AR T
FR M 20 T WV S, B I TR 8 A0 T 4 o R
i, [] Fsf A8 ] i 38 2 0 0 — BB R TR 1 4 5 R -
W R 6] ThT 4 A B2 o7 HH B 98] 22 B H R 1 v p
20t Sz 07 SR A, A S R TR FH B SR 5 | (E AR R
P @A A H T AE S B R T 5 NETs B
PR A, o 22 (1) NETs HERUBR AT 7 8 T 19 15 % @A
. B AT IO R KR A A E AN LT
NETs [ 2y 25 48 10 F1 3k W B[], AR 4% 57 A= BRA) 1 )
NETs 28 fk il F2 sk F  NETs Al e e 645 1 dJ5 FF iR A=
B, 7 d A AT iRV Bl S P R . ASHIFSE &, B
fITESS S K hAECs L REAE HEME IR K BRI T A1 &
FFA1EBE NETs 28 BRI, 3X AT GE 4 78 NETs (940 il &
Az D TN R TE BRI 25 5 . ARk S
JT 1A, ABEFEXS LT AR BE hAECs T HUBS g K
BRI AT, 205 R & B 5 0 IR AR L, T hAECs 4
FEWAT B B AR, 25 R B 5 2 R AN i e SR 5
TR EE T AE 1 1) I A PR, L RB CRUE RS AR 1 4
JOLAF TG — o B o T LA B 114 5 1 A T s B B Ab
T AR B B ECIR S, BT LARS AR A0 A0 AR A
— SR g ARAT 2 08 U I RN SR IO 1 X R
R, IE B I AE 0T R /DN | Jir LA A 20 i 45 o 34
SN BB MG IR, R BT 378 hAECs AR A
B S5IRITIT RO AR T R R e R, AR



BERERKFZR 2023 £55 48 H5 7 #3 (Journal of Chongging Medical University 2023.Vol.48 No.7 )

— 751 —

WFSE 0T 1 AN [R MR hAECs %403 11 &4 1Y 52, LA
VEBE IR YT R B X R AR R B A R
TV hAECs W B 2 2 Rl @ 5 R R Ge it 2E 25 %, 45
B I B G 43 AT 2 B0 R Tk R 4 A T
PR I 22 SR HE R TE /N AR S TN O T A
FRERAE , I LAASIF T 00 50 v e 18 400 e e 3 o fe
BIPHE o X 5 BEAE 6T hAECs {2 HEHE IR A1 i
A A A 7T S AR — B,

T R BB TR 30% B BE R A2 T 7 e 1
BV, LERE PRI R 57 T, B ARE 7 AR 178 A AN
21 ff 4/ 32 o T 9 A A I B T AR A a AR K TR T
P B3 S P L R A A B B A A T
T H R A0 R 2 5 00 T A A i S, A
T A P B AL DR B, P 200 3 5 O T F NE-
Tosis , FEUHR 40 5 G 1 Y 0 5T, TV il — F AR 5 IR
50y, NETs™!, SR NETs 12175 5 4 4UR1T 41
L5407, U AR PR v, v R 20 i 25 5 A7 )
NETosis 5200 o 38 12 85 5041 2% 53 B b PR 2 15t
P FB A LT P 0 NETs J8043, W0 NE A s 240 it B
JU2 it AF G 19 B s 2 L Ci-H, B e s . Bl
T VR B 1 NETs 55 8% G FOpE PRS2 15t 97 8 Ak A
Koo BLAR, DO PRI R 1597 A8 28 I rh 40 B 1) vk
6 20 MO AS I Y & 1 NETosis B4 A5, 3% 5 7% A1 ALY
MR 45 3 — 80", AW A NETs o] DL i it 27
& TLR-9 5 5 PAK2 33 , o0 — R 51545 Ak n] {2 i
DA 2 290 i 1] 0] s o 40 o 2 A, e 2 BRLA 2 1 45 A4
S I 4E 3R B 1 AL S . NETosis B #1138 o 3 2>
EndMT FE 2 18 A sk Ik 45 1 &1 5. NETs
15— BB IR Y PR B IR AR | AR T R 18
SRS TN By G e M0 0 KR B 1 e B it
J AR DGR R PRI FE 15t 9 K8 I Y NETs (ds-
DNA) B 3400, NETs 2P URYL Y F AR SN, (Had
I E R B NETs 2 B 8805 , i el 1
B 2 AN P Bz 40 D R G R, DA T TR i B A i
BN o REAEFFE IR B B PR 2 A1 1 21 2019 NE
KV 2 T LT RN T ZH 2 NE K F 5 A i
FESR AL A A B AR DG SO NETs A= Bl ok 5 £
NETs A] DASCE 6 TH 19 @G, XPWE PR 2 157 i 3 A
NETs 5| 2 18 P R I A B R . ARF90h 8
TP NETs (825 ot 4 4% s 2 4] T AL B A

P AT A& A, AT 05 R 2 15t 9z VR T T I 2 A A
SEA MY KMAE. A HF5EHRIE hAECs T 38 1t
PRI JRE S N AR HE B AR i A8 A i i 1) T A
A 3 U R A U AL T A A T A A S
DAL R 240 B 1 A 2 T e R AR E B T A A, RIS A v
B2 RN 2 8 (DA A N S = I 2
hAECs AT LU 68 s 1 1 o NETs /9 42 5, I
FREEAE, X—HEHB T2 T
hAECs TEALZUHA e

H AT s A HRBRE . 128, B bR K
SR 1T 4 20 P hAECs 119 A= 49 196 1 I Ao () 728 £k B9 E
P, 18 TC 3 ) B hAECs 1 B FE 36 77 J8 300 R4t 4
R HWRK RS B ZLUET hAECs 1T L] NETs I
A HE 15 PR 6 1A (R S LRI i — 2

AW S UCUE B, A BT 5E 0 T TR G
hAECs RE % ik 2 i UM JR 9 1 1 19 &1 A, hAECs TR
BB IR T W O 5X10° N /mL. AR FT 45
5 hAECs Xt NETs A= 5 i # il 76 H BB AH &

& % X M

[1] Sinwar PD. The diabetic foot management: recent advancel[J]. Int J
Surg,2015,15:27-30.

[2] Patel S, Srivastava S, Singh MR, et al. Mechanistic insight into dia-
betic wounds: pathogenesis, molecular targets and treatment strategies
to pace wound healing[J]. Biomed Pharmacother,2019,112:108615.

[3] Fadini GP, Menegazzo L, Rigato M, et al. NETosis delays diabetic
wound healing in mice and humans[J]. Diabetes, 2016, 65 (4) : 1061-
1071.

[4] Ravindran M, Khan MA, Palaniyar N. Neutrophil extracellular trap
formation: physiology, pathology, and pharmacology[J]. Biomolecules,
2019,9(8):365.

[5] Dou HJ, Kotini A, Liu WL, et al. Oxidized phospholipids promote
NETosis and arterial thrombosis in LNK (SH2B3) deficiencyl[J]. Circula-
tion, 2021, 144(24) : 1940-1954.

[6] Ortines RV, Liu HY, Cheng LI, et al. Neutralizing alpha—toxin ac-
celerates healing of Staphylococcus aureus—infected wounds in nondia-
betic and diabetic mice[J]. Antimicrob Agents Chemother,2018,62(3):
€02288-¢02217.

[7]  Roth Flach RJ, Czech MP. NETs and traps delay wound healing in



— 752 —

BERERKFZR 2023 £55 48 H5 7 #3 (Journal of Chongging Medical University 2023.Vol.48 No.7 )

diabetes|J]. Trends Endocrinol Metah,2015,26(9) :451-452.

[8] Yang CT, Chen L, Chen WL, et al. Hydrogen sulfide primes dia-
betic wound to close through inhibition of NETosis[J]. Mol Cell Endocri-
nol,2019,480:74-82.

[9] Tenenhaus M. The use of dehydrated human amnion/chorion mem-
branes in the treatment of burns and complex wounds: current and fu-
ture applications[J]. Ann Plast Surg,2017,78(2 Suppl 1):S11-S13.
[10] Miki T. Stem cell characteristics and the therapeutic potential of
amniotic epithelial cells[J]. Am J Reproductive Immunol,2018,80(4) :
€13003.

[11] Liu QW,Huang QM, Wu HY, et al. Characteristics and therapeu-
tic potential of human amnion—derived stem cells[J]. Int J Mol Sci,
2021,22(2):970.

[12] Abbasi-Kangevari M, Ghamari SH, Safaeinejad F, et al. Potential
therapeutic features of human amniotic mesenchymal stem cells in mul-
tiple sclerosis: immunomodulation, inflammation suppression, angiogen-
esis promotion, oxidative stress inhibition, neurogenesis induction,
MMPs regulation, and remyelination stimulation[J]. Front Immunol,
2019,10:238.

[13] Fan YH,Sun JY,Zhang QW, et al. Transplantation of human am-
niotic epithelial cells promotes morphological and functional regeneration
in a rat uterine scar model[]]. Stem Cell Res Ther,2021,12(1):207.
[14] Zheng YJ,Zheng SQ, Fan XM, et al. Amniotic epithelial cells ac-
celerate diabetic wound healing by modulating inflammation and pro-
moting neovascularization[J]. Stem Cells Int,2018,2018:1-10.

[15]  SRARPR . AR B AN ML o 9895 NETs Al BEAHE s 61 1 4
FIRIEBLRIDFFE (D], K : TR BERL R, 2021.

Zhang CL. Preliminary study on the mechanism of human amniotic epi-
thelial cells promoting diabetic wound healing by regulating NETs[D].
Chongging : Chongqing Medical University,2021.

[16] Parolini O, Alviano F, Bagnara GP, et al. Concise review: isola-
tion and characterization of cells from human term placenta: outcome of
the first international Workshop on Placenta Derived Stem Cells[J].
Stem Cells,2008,26(2) :300-311.

[17] Menegazzo L, Ciciliot S, Poncina N, et al. NETosis is induced by
high glucose and associated with type 2 diabetes[]J]. Acta Diabetol,
2015,52(3) :497-503.

[18] Jain A, Trivedi V. Docking and virtual screening to identify PKC

agonists: potentials in anticancer therapeutics[J]. Curr Comput Aided

Drug Des,2014,10(1):50-58.
[19] Magafia—Guerrero FS, Dominguez—Lépez A, Martinez—Aboytes P,
et al. Human amniotic membrane mesenchymal stem cells inhibit neu-
trophil extracellular traps through TSG-6[J]. Sci Rep, 2017, 7 (1) :
12426.
[20] Zhang SZ,He H,Day A]J, et al. Constitutive expression of inter—a
—inhibitor (Ial) family proteins and tumor necrosis factor—stimulated
gene—6 (TSG—6) by human amniotic membrane epithelial and stromal
cells supporting formation of the heavy chain—hyaluronan (HC-HA)
complex|J]. J Biol Chem,2012,287(15) :12433-12444.
[21] Motedayyen H, Fathi F, Fasihi-Ramandi M, et al. The effect of li-
popolysaccharide on anti—inflammatory and pro—inflammatory cytokines
production of human amniotic epithelial cells[J]. Reprod Biol, 2018, 18
(4) :404-409.
[22] Zhang QW, Lai DM. Application of human amniotic epithelial
cells in regenerative medicine: a systematic review[J]. Stem Cell Res
Ther,2020, 11(1):439.
[23] Rodrigues M, Kosaric N, Bonham CA, et al. Wound healing: a cel-
lular perspective[J]. Physiol Rev,2019,99(1) :665-706.
[24] Chang M, Nguyen TT. Strategy for treatment of infected diabetic
foot ulcers[J]. Acc Chem Res,2021,54(5):1080-1093.
[25] Sollberger G, Tilley DO, Zychlinsky A. Neutrophil extracellular
traps: the biology of chromatin externalization[J]. Dev Cell, 2018, 44
(5):542-553.
[26] Denning NL, Aziz M, Gurien SD, et al. DAMPs and NETs in sep-
sis[J]. Front Immunol,2019,10:2536.
[27] Thélin C, Hisada Y, Lundstrom S, et al. Neutrophil extracellular
traps[J]. Arterioscler Thromb Vasc Biol ,2019,39(9) : 1724-1738.
[28] Lee KH, Kronbichler A, Park DDY , et al. Neutrophil extracellular
traps (NETs) in autoimmune diseases: a comprehensive review[J]. Auto-
immun Rev,2017,16(11):1160-1173.
[29] Chen LS, Zhao YF, Lai DM, et al. Neutrophil extracellular traps
promote macrophage pyroptosis in sepsis[J]. Cell Death Dis, 2018, 9
(6):597.
[30] Wei P, Zhong CJ, Yang XL, et al. Exosomes derived from human
amniotic epithelial cells accelerate diabetic wound healing via PI3K-
AKT-mTOR-mediated promotion in angiogenesis and fibroblast function
[J]. Burns Trauma, 2020, 8 : tkaa020.

(TR AAR)



