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e T A 85 19 5 A PR S AR T AR o i A A
B, i K (8] 78 5+ 41 M ( mesenchymal stem cells,
MSCs) 55 A B2 41 ML = 8] S B A AR T . MSCs 1
g6 ZH 2 b (0 47 S5 0 E AL -5 e R O il A AR B
B G, MSCs i i B i AR 1 R 7 40 i A 4%
il (extracellular vesicles, EVs) A ﬁﬁi@?ﬁﬁi%ﬁﬁ
P P B RIS RE , DA 52 00 ke i L A I 4
Fzhe

Uﬁ:ﬁﬁﬁ%%‘z@? 1E MSCs BYFZ0E T, N K2 20 Jfd
VI8 200 ) 55 7 3 e W O, 5 B A N BE N B
PEFN 35 V3G I, by b 968 40 i 4= 22 RN R 4 1t T
WL, A, MSCs 18 5 P Bz 40 it 4[] 38 55
RAE I, 52 M) A 52 200 L= 31, hy i 9eg 32 34k % 1)
AR TEX A4, MSCs 5 4 Bz 4
JRLAS AR AR U R OB . PN B A AN A
S NV T A M5, il a5 MSCs AHE AR
A TS MSCs 119 200 J 358 P4 R0 G 0 1) 26 0 P DR
ARICERIR T MSCs 72 MR GO 58 v 5 5 P4 B 400
ek s 2 5 45 148 A iR 43 BIL I FIAR 545
S
1 BhERIEREE R MSCs 5 B 4R R iy HH B 1E A
1.1 MSCs 21k 7 442 o 6 o A Ao 4 31

MSCs 1 LR T 40 i HA v 2 A 3R 38 e
MZm LB RE, H T, IR K> 21 MSCs T 2R
PETEBE 5D HEUMBE A X 28 MSCs AMUHEAT

B REVE T RE ST, 30 LA R 0 SR b 1Y) kA
ke BA Mﬂi,m\xo IR R 22 A TE 3 2 B, MSCs
ELA 1) Jiebga 387 3 B 1 1 A SR AT B AT B 6% 3E ot
IR R 5 & Ak A B8 2 R A, 2 5175 5 i
TAAR B ZFh A ) BE O F8 b 0 i a4 e
LR T 0 R AR AR 78 R A 85 v, MSCs
(14 43 A5 FNAR SE AL P B 224 J2 1 %) 48 i A 43 94
P X TENIRE A Wy 2 v B S e M, X sk
R Z RSB T EKET EVs P EY T
o145,
Jiges 20 2 A 18 R RRE 5 BRI B 1 B
B, X SAE R (4N IL—&TNF—OL#)TU{"E%M?
55| MSCs [1] il J 5807 AT B, il 98 200 ik 0 H A
HLAE = A A5 5 O T R PR T R AE #a 1k
IR K 7, & MSCs B4R S5y T80k 5 Jy 22
— XA PR AL AR L A N R AR
K (VEGF) FIJE i 43 J& 25 (1 g (MMP ) 55, B {1138
TGS MSCs R AL 2K, a1 C-X-C Btk H+
%Mﬁ%ﬁa%,%l?f MSCs [r] fh IR F A7 1278, Ty 4
2l MMP 3G PETHE, AT LAJRfl MSCs 28 2 LIS
#/\H*WH 41, BLA ,MSCs BRI 37 2 I8 JRy i
A2 o) e ] 0k S s ATS | S E
BT, %l A A MSCs A e @ thfe, —H
MSCs Fl| 25 Bfgg s, (5 T DL o 5 i s 41 i | G s
SRR PN B AN R SR A AR R, S5 T i A
SNE SN G W S A R R, R R

[E&TE]ERHARREEEA YRR H (81972313 ,82203547) ; LI E HAERIF L4 ¥ BT H ( BK20210136)
[EHE BN ] dBREE (1999—) , L, W EWFoe A o GRIRITER ) , WF9E A, A 0, E-mail : zhuwei@ ujs.edu.cn



80 TEIRREAR (PR

o935 %

F252 NI56a MSCs 35 77 L0 W0 3% %) R AR B 2L 2k
DI AL, BB 175 5 A DL /8 P B 400 (human
umbilical vein endothelial cells, HUVECs) Ifil % & %,
B

H2& Z 4L I RE ) MSCs , 7552 21 I8 20 it B
TR A R 1R AR A PR B R T 237 i g i [
I A, I e AE VEGF BT ] P Bz 20 B 4k
WoE RN, NIR#EZ 68 MSCs Z5 T 5 B I H N
20 A bR A Y 3 B SR, f 45 CD31, CD34,
VEGFRI DL K& VEGFR2 My 2k /KF B F 4T+,
X L] MSCs REGEIH L Z2 Fh 73 7 HLt A5 5 5 2 &
T Te) N B 20 23 A, DT 2 28 B e Bl B 35 v i A8 A
JANEERE , A T Ihee ke
1.2 AR R e A 9 o P 49 4F R

e 1L 4 A BRI A2 A VETE T 221 O 2R R i
F)PE P, e P B 40 A O LA PN RS O A0 800, 49
A AR B A R A 0, TEARRR A I A AT
Bz AN R A i L RS AR AR o L AR 40

LA 2 DA B 200 BEL L P R 0 S RS 2 3 A0
AR L2 2R | S RE BBk il BT, N R 240
R A7 10 0 i N = B s L5 & 1) OB iR U RGN N
(I FEFNE RS |, 255 90 OB ) 078 9 265, LATHG Je P Jed
AU F AR SORIE SR A0 238 75 R K, 9 B 4 A iy
RS VD KOk 1 A5 3 7 T A R Y 3 R A I A
Vi) 5 % 3 e (o HL 2 00 ) 5 1) 30 2 2, A e g 4
I LA REY R JE R L 2R T A R A N
2 10 A A FH R i — 20 S A L A3 s A K PR R e 4
RG> TIIRE I I X 201 B4 S 5 e i
A B 5 R R 4

10 3 5 D L e 98 4 i MISCs S5V 1, 1P Bz 4 i
FEMPIRE AR PR T — A4 B S A IR 5
K H MSCs MY K TH1 EVs 259845 KT B 42520
e FEL A B A AR 022 A T R o PN B 2R B REURE e i H 3
(5527, XF MSCs T RE RAEIE i 15t , 5 | 40
I S R O 6 3 3 e O S e R I A
SER M HERN (£ 1) .

F1 EFERTHEMFERNEERASBEAEEFEEERVG
AT ZAk ZARS AR iR EEDTN
VEGF VEGFR-1(Fli-1) N Bz 40 2 T PR IAE A A, 38 T A [10]
VEGFR-2( KDR/Flk-1) A2 33 PN Bz 0 A A A A
bFGF FGFR 21 i 5 JO08P9 B A B s B, TR AR, 4 [11]
HBE e kE
TGF-BR I . e \
TGF-B TCF-BRI 211 i f Y B4 A, S RE ST , (R kT [12]
220 B B AN R IR A, B
PEAY
PDGF PDGFR-a 21 i FHZET 1 NUAN N, 36 55 47 4 4n [12]
PDGFR-B M, 25 R A
Ang-1 Tie-2 VAL 240 3R T P 1l A8 AR R e, 00 10 3 [13]
P, I S AE SN
Ang-2 Tie-2 P B A % 1 R Bz A B R E M, L [14]
e AT ARG E
HGF c-Met 21 i fi 2 33E P Bz 200 i 148 4 A2 1 P Rz 4 [15]
MR AR 28 H R B 52 FE
BLETAEN
SDF-1 CXCR4 il ap qipE A, Tanp TR FIH £ [16]
CXCR7 HE N AR
1L-6 mlIL-6R 21 i 5 SRE VAT, A0 A A, s A T, [17]
sIL-6R A JORE SN

VEGF : %8 N R AR IR s bFGF « B8P AT 4t 4t il £F 4 R TGF-B - ¥4 b A= < 7 B; PDGF : IfiL /MR i A2 4 ] F 5 Ang-
1 MU AR R -1 Ang-2.: IS AR IR -2 HGF : AT AR 1 IK s SDF- 1 & S 40 DR B X 7~ 15 IL-6.: FH AR A 3% -6

1.3 MSCs % P B 20 B3 75 i 4% o 6 B2 6 R 09
R
TE R RS v MSCs 38 15 22 L % P Kz 41

XTI B R I B 1R 5 G i A Y
Zhang %10 5 i ki-67 fo % 40 i Ak 2% . CCK-8 Al
Transwell SZ56G & B, 55806 785 1241 Bfd ( bone marrow
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mesenchymal stem cells, BMMSCs ) 5 5% 1§ W BA
{23 HUVECs H4FE AT A VEH . [, %/ BROR
i Fg 2 25 1 A ) A3 B 25 SR R FE 22 MSCs 75
A 2R 0 v S50 0 A A B G Y PR [ MMP-3
MMP-9 Jig & Z A K 7 45 & 85 1-2 (IGFBP-2)
FIGFBP-3] , LI mRIk, X —AFREE R R
T MSCs XF LA P9 F 240 1t 184 5 1) SR8/ D Tl sl o
G Bz J2 KT — 20 UE S 5 1 A8 A 1R DG 3 1 o
PR~ () B LA I BGAIN  O% I A B 40 396 B 1
VR FH B2 R IG5 T B, Sk Pl ggg A K AR L A
(1) 8 SR SRR

HR, MSCs 1 1 B ik EVs F1E 12 21 i 25 fink 45
Jr A EE0 N B 2 RS . BESR R B, BMMSCs K U
(AN B 2 3 HUVECs 3458 | 1 7% A0 if 45 78 7%
FfE 1, v fil aE 1 3 45 i A% AR AR o s s B
IEAh, MSCs 5 P4 Bz 41 B 22 8] 118 L 2 440 42 fi 3 o
3 D6 A4 LR B0 T PN 4 Y A4 - SR RN AT
A A = am s, T s i A7, e,
MSCs 7300 1) It A8 A B B 7 EL A 5 5 9 B2 40 B T
B I S5 R (R RE T, 1 T AR O I A5 AR AR,
Hh e Z AW R E 0945 Sl . X —ZR G Pl
78 T MSCs 75 [ 1o R 458 v X P Rz 40 7 2y e 1)
Z YT | RN PR A e 14 A p R T

2 RNm AR I E A AR E

2.1 ArBmEABE AKATETEA

FE bR B A B ) AR K TR A U TR AR R B
SR PN 2 A5 MSCs 1 T B R I A8 A Al ad A, 3
X B A MSCs I8 759 Ji I i 4 A= )i pL il B A i 22
B TESCHR T2 M B TR R RN B AR L AR ) A
20 L PR 3 o 3R T R R 1 5 T R O B ER
A&, WntSa fEy Wnt {5 53 #% (1 OC 8 20 138 47,
S 3t DA Ay 2 b 9 T 4 TR R T A OGS TR fig
AR 40 38 8 O 2 R L MOIR S Y Noteh 5
538 S S T AN B R TR R £ 1) A R
HH3% . Notch B4 (U DLL4 ) 1 it 5 Notch 2 & %%
A REERIE T MSCs 1 3k PR 2635, M 52 i H 4y 1k
ﬁm[zz—zﬂ .

VEGF-A A5 28 MURN 512 A0 10045 A A 1F 1R
T2z —, H R 4N AT MSCs K774 il 45 A
Bz IR VEGE 5244 0 N B2 20 B 3 58 A
B HE B8 1 8 i, 7 LR i AT SR g D
MSCs 18 VEGF &5 Ifi 4 A= il R 1 1 238 7K F |, g i

e A R 2 R S kY e — UL B i A A
AR IR TS B AT S 4 i A K IR 7 (bFGF) |, A
SIS Bz T 3 5 R I A 45 R B, bFGF 5
VEGF Wh[EIfEH, #e i 48 A s FE . eAh, i/
frAEAE K R B2 5 g A v I A A B i 4
Ve, 75 S I 45 S ¥ UL 40 A 184 5, A2 30k o 4 465 44
A
2.2 MSCs kiR &) EVs J£ M 78 2R 52 7 69 8
AR

EVs & — 2% 1 20 IR 0 %) B4 TR 254, £
FEIMMA TS 55, Ok B AR s R W 78 i
JETIAEE Y, MSCs BB EVs XF F I8 15 145 A= 1
EA BN, X8 EVs 408 Ko i 8 A A
T, Hh i & & VEGF, MSCs B EVs 18 i
&35 VEGF I A B ZE -1 ( Ang-1) S H A 1 4 A= A%
PP AR AL T — A JR 0 14 A 4 R T 33 ) T N
M S 5 MG ARG R, X HEAE X T S 3
e KA I B

BT HE AN F 4N, EVs B & A £ & W
miRNA'?) | 53X 86 miRNA 7] DL 3 5542 2= H br 40
J, R 1A A A S AR R Rk K, R E A
B,k H fad B NR 5 41 2110 MSCs /N 20 i A 4
ML (MSC-sEV ) REMSE I 3 % P 2 41 i, I 7644 3 il
PRSI SR UE S T HE 48 A ) A B Ty e i A SE AR
P . miRNA B 51 43 47 48 7%, MSC-sEV H i %
(1) miR-146a 38 3 98 4% P9 B2 40 i i) 32 2R A
M A B, 55 Ah, Heo %612 Gifi 1 Yy A BS 7 4 TR 14
MSCs B EVs H1, miR-132 1 miR-146a BE 1T
TE PN B 40 R A 8 5T T A IR S R BT R, b,
NBFHE MSCs SRIEAY EVs H19 miR-320 B 1 4%
IR P9 R 20, £ 2 440 e 34 3% T R /N
BT 5 N Bl SR LG I MSCs SR VR B EVs F1H
miR-612 i 1 AN I A5 P9 R 240 14 5 L 30 A
B s

JUERZHFITUESE MSCs 2 7 it g i R 885 v i
B (EA RS PR () MSCs B B SN A A4 AE AN [
R IhgeE b, A IR R VR AN TR, il an, ok B
BMMSCs 1 &b 3 14 i 355 0 2L 2l 4 3 0 25 R 2R
F (mTOR) /B 415 3 H F-1a (HIF-1a) {5 5 4% 13
miR-100 A FLAR I 400, 815 VEGF, B I HAE i
AN A R i | O 1 I 1 = e S D
JRll o F RARSIE Y R, A MSCs SR IE S
WM T B JHF 5% P B A LB BB, 9 J B o) TNF-o0 5
S TR S LA P R A bR R CD34 | Ang-2 119
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ik, BLAh, I A WAL B HUVECSs 2 U5 (1) 21 i
A, AT LA SO AR HE MSCs 145 4= S RE , I 78 48 i
6] (2 h) PO A S A A s i fg Y ke 2 B A
T EVs /E MSCs 5 P9 iz 20 I AR B A FH 0 G #g
I, Ry PR AR 1A A Bt AR AR AL PR A T
LR,

3 MSCsAERNEMABNSFIHSESEE

3.1 MSCs 5 A& mpatERtaxisF BT

e SRR F-#E MSCs 5 N Bz 41 i AH B v & 4%
R AYIRENE R, 52 e 240 A 2 R SRk RN T ge . )
e Bl i B A R T HIF-1o, f2 1 MSCs FEHL
M8 A B R 740 VEGF |, Ang \bFGF 45 | 1 #2245 IfiL.
A IR DG IR 9 R 3K | TR PN B2 200 B 1 54 5 R I
B, TGF-B 2—MZUmeAEKHEF, BA%S
MSCs [i] IfiL 5 20 43 A6 F0 ¥k a7 B 98 (AR B3 v
TGF-B MIFETE 7] G2 MSCs & [ 434k 0 74 Jz 40 i,
AT SR M4 A2 7% TGF-B 3 n] LAY AT MSCs
7 A RURE I A5 A W PR -, B MSCss 5 ] [l 41 il
Z IR AEAE R (e 4 i A 56 B o 9 | 6 I ke
M A L B

ST SR DRI A ) R R G B TR A 2.(Sox2)
INBARGE G ST 4(Octd) RG240 i 56 it X
T (Nanog) %2 5 17 MSCs 1 H 3o 55 7 #1434k, 3F

PDGF

TR i
W5 e
i

bV NS

A R L e P R 4 G 43RS AR N R 4
H ETS G015 A KLF 15 55 5% 5f R - XF Hoa o | iF
B FIAE s 485 Ky T B 25 O il 2o 2 S 25 K A 0 s 1
FAPT L e ATTA PR 40 A Dy i, X it A A R
YRR L5 M A R, X S FE SR N 7l 2
PR FE R A 2635, B MSCs 5 P4 iz 41 il 4 A
FH HGFE o3 A R0 I A8 A BAE AR 1 ok 7R N T AE
A a5 (g R AR Y I A A R AR b & 5 1 TR
EH .

3.2 ARBEFEARBBRMEIERGETES
8 %%

FE R AE PR 55 PN B 200 A B A P A 4
FEEAS S P T I A A i 2 CHZE (B 1),
58, AR 52 A 0 SO 2 A O BL
MSCs T 94 UF W38 2oF e 4038 o AL 1] A1 2 1 A8 A6 B
FE R SO B 0 Bl 2R R, HIF-1a {2 VEGE/
VEGFR %54 #|# PI3K/AKT fil ERK/MAPK % F
T 538 6, 4 30 P9 B 200 M T A ek 2 L A
JRBT IS 0 B A bFGF R — A EH A R
R T FE A MO IG 5 o3 Ak R i 45 AR R b e 5 G
YEH . bFGF 5 40 il 3% 1 AH B 32 (R 45 & )5, BT
PI3K/Akt Fl ERK/MAPK 3 % , i3 1> % 2 5 4
PN R AN B 1 BE L o A AL, B2 i A A

nt TGF-B
GSK-3(DVL)
,ABC {\Axi[\i/\

Bcatenin  SARA)

@catenii) g—oe ~ ~

-

WA

B 1 MSCs kiR 480 E F 0 4 A b 5 i 7E PP R 3R 8 rhifl4 ) R AR Th BE VAR X5 S iE %

AN LTS A0 N {5 5 1 S I A R A
T-55 N Bz 4 M AH BLAE O T sk, A RS
53 JH S — A T A N S 3 A A i A 3 S
5P K A M e T R S R A A BT R AL B
VA (FAK) /2 [ 52 A7 4 8005 TR (Sre) 5541

, IR PN B 40 T B AR BN A 4 A T R
P73l 5 N B2 4 | Noteh 52 1R 45 4, 1% 1k
Notch {753 #% . BLIEIE I Notch 5538 % 7] LA S
Me) MSCs 4316 A 10457 20 1, 35 9 B2 iR AR 4%
MAE A G R, SR ML 07 A ) 1
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AT Z ST 5200 P K2 40 1 iy 3z I 45 44 1)
R,

FEE /NG f il 98 1 €8 R I Y, Wnt/ B-catenin
RTINS S T M AR T L P Wt
A SHAZAK Frizzled 256 W0 (5 530 5, 520
PN B2 200 R 15 R I FE R T, 2 e g L A A Y
HEPAEHLSZ

4 REH5RE

SR, 76 IR i A 8 v, MSCs 38 2 43 W A=
KHF B EVs 2 /iR, EEsEEn 2SS
A TR PN R A Y R R LIS TR B, DT R
e Jofr g A6 RN kS SRTT, ER T R Y S O A
MSCs IR 1) ZRE 1, MSCs 55 PN F2 200 1 9 AH B A4E
XJ bR & e s e S I 2 T 25 5

A BIBIFFE AT LTRSS IR AF# BT MSCs 5 P9 B2 20
JHeL AR EAE R 6 AL RN EL 05 52 i 1B R TR
R 31115y o N il €7 S e S E S il N
XFF EVs AR T PRI ST , L S AR
5 N B AL T R R I A5 AR s ) BARFE D B
MSCs KU EVs 1E A7 A58 55 52804 7] 58 5k
IR A SRR R . T8, B XEAS R B Bt 19 i ged &
J'& ,MSCs A e B AN [A]  ssi=X, PRLE , BE R A
(RS R Y B P B 5 A B 4 T 44 LA o i
BB HER,

[ %30k ]

[ 1] Ahmadi M, Mahmoodi M, Shoaran M, et al. Harnessing

normal and engineered mesenchymal stem cells
derived exosomes for cancer therapy: opportunity and
challenges[ J]. Int J Mol Sci, 2022, 23(22) . 13974.

[2] Shang S, Zhuang K, Chen J,

composite hydrogel dressing that promotes healing of both

et al. A bioactive

acute and chronic diabetic skin wounds [ J ]. Bioact
Mater, 2024, 34. 298-310.

[3] WuD, Liu Y, Liu X, et al. Heme oxygenase-1 gene

stem cells

modified human placental mesenchymal

promote placental angiogenesis and spiral artery
remodeling by improving the balance of angiogenic factors
in vitro[ J]. Placenta, 2020, 99. 70-77.

[4] Cai B, Lin D, Li Y, et al. N2-Polarized neutrophils
guide bone mesenchymal stem cell recruitment and
initiate bone regeneration; a missing piece of the bone
regeneration puzzle[ J]. Adv Sci (Weinh) , 2021, 8(19) .
€2100584.

(5] T, AP, IBEEhs, S A5 ) 58 o+ 40 i

[6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

I I WON FR AR L S bR 98 200 B 75 S T Kk e 4
MLIMAETE B 2R [ ], VLR R 24 (B ,
2020, 30(3) . 229-233, 238.

Lee MY, Huang JP, Chen YY, et al. Angiogenesis in
differentiated placental multipotent mesenchymal stromal
cells is dependent on integrin asf, [ J]. PLoS One,
2009, 4(10) . e6913.

Naji A, Eitoku M, Favier B, et al. Biological functions
of mesenchymal stem cells and clinical implications[ J].
Cell Mol Life Sei, 2019, 76(17) ; 3323-3348.

Eelen G, Treps L, Li X, et al. Basic and therapeutic
aspects of angiogenesis updated [ J]. Circ Res, 2020,
127(2) . 310-329.

Carmeliet P. Angiogenesis in health and disease[ J]. Nat
Med, 2003, 9(6) : 653-660.

Du F, Liu M, Wang J, et al. Metformin coordinates
with mesenchymal cells to promote VEGF-mediated
angiogenesis in diabetic wound healing through Akt/
mTOR activation[ J]. Metabolism, 2023, 140. 155398.
Wang P, Li J, Zhang C, et al. bFGF overexpression
adipose derived mesenchymal stem cells improved the
survival of pulmonary arterial endothelial cells via PI3K/
AKT signaling pathway [ J]. Int J Biochem Cell Biol,
2019, 113, 87-94.

Liang T, Zhu L, Gao W, et al. Coculture of endothelial
progenitor cells and mesenchymal stem cells enhanced
their proliferation and angiogenesis through PDGF and
Notch signaling[ J ]. FEBS Open Bio, 2017, 7(11):
1722-1736.

Hu X, Ning X, Zhao Q, et al. Islet-1 mesenchymal stem
cells-derived exosome-incorporated angiogenin-1 hydrogel
for enhanced acute myocardial infarction therapy [ J].
ACS Appl Mater Interfaces, 2022, 14 (32). 36289 -
36303.

Liu J, Yan Z, Yang F, et al. Exosomes derived from
human umbilical cord mesenchymal stem cells accelerate
cutaneous wound healing by enhancing angiogenesis
through delivering angiopoietin-2 [ J ]. Stem Cell Rev
Rep, 2021, 17(2): 305-317.

Wang H, Zheng R, Chen Q, et al. Mesenchymal stem
cells microvesicles stabilize endothelial barrier function
partly mediated by hepatocyte growth factor (HGF) [ J].
Stem Cell Res Ther, 2017, 8(1): 211.

Wang X, Jiang H, Guo L, et al. SDF-1 secreted by
mesenchymal stem cells promotes the migration of
endothelial progenitor cells via CXCR4/PI3K/AKT
pathway[ J]. J Mol Histol, 2021, 52(6): 1155-1164.

Liu C, Xu Y, Lu Y, et al. Mesenchymal stromal cells



84

TEIRREAR (PR

o935 %

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(27]

[28]

pretreated with proinflammatory cytokines enhance skin
wound healing via IL-6-dependent M2 polarization [ J ].
Stem Cell Res Ther, 2022, 13(1) . 414.

Zhang Y, Jiao Z, Wang S. Bone marrow mesenchymal
stem cells release miR-378a-5p-carried extracellular
vesicles to alleviate rheumatoid arthritis [ J]. J Innate
Immun, 2023, 15(1) . 893-910.

Zhang X, Huang Y, Liu Y, et al. Local transplantation
of mesenchymal stem cells improves encephalo-myo-
synangiosis-mediated collateral neovascularization in
chronic brain ischemia[ J]. Stem Cell Res Ther, 2023,
14(1) . 233.

Huang Y, He B, Wang L, et al. Bone marrow
mesenchymal stem cell-derived exosomes promote rotator
cuff tendon-bone healing by promoting angiogenesis and
regulating M1 macrophages in rats [ J ]. Stem Cell Res
Ther, 2020, 11(1) . 496.

Katoh M, Katoh M. WNT signaling and cancer
stemness[ J]. Essays Biochem, 2022, 66 (4). 319-
331.

Wang H, Bi X, Zhang R, et al. Adipose-derived
mesenchymal stem cell facilitate hematopoietic stem cell
proliferation via the Jagged-1/Notch-1/Hes signaling
pathway[ J]. Stem Cells Int, 2023, 2023. 1068405.

Li ZX, Chen JX, Zheng ZJ, et al. TGF-B1 promotes
human breast cancer angiogenesis and malignant behavior
by regulating endothelial-mesenchymal transition [ J ].
Front Oncol, 2022, 12 1051148.

Zhang T, Lee YW, Rui YF, et al. Bone marrow-derived
mesenchymal stem cells promote growth and angiogenesis
of breast and prostate tumors[ J]. Stem Cell Res Ther,
2013, 4(3) . 70.

Avolio E, Katare R, Thomas AC, et al. Cardiac pericyte
reprogramming by MEK inhibition promotes arteriologenesis
and angiogenesis of the ischemic heart[ J]. J Clin Invest,
2022, 132(10) : e152308.

Bhaskara M, Anjorin O, Wang M. Mesenchymal
stem cell-derived exosomal microRNAs

regeneration| J |. Cells, 2023, 12(24) ; 2815.
Dong J, Wu B, Tian W. Exosomes derived from hypoxia-

in cardiac

preconditioned mesenchymal stem cells ( hypoMSCs-
Fxo) : advantages in disease treatment[ J ]. Cell Tissue
Res, 2023, 392(3): 621-629.

Xiao X, Xu M, Yu H, et al. Mesenchymal stem cell-
derived small extracellular vesicles mitigate oxidative
stress-induced senescence in endothelial cells via
regulation of miR-146a/Sre[ J]. Signal Transduct Target

Ther, 2021, 6(1) : 354.

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Heo JS, Kim S. Human adipose mesenchymal stem cells
modulate  inflammation  and
exosomes| J]. Sci Rep, 2022, 12(1): 2776.

Feng J, He W, Xia J, et al. Human umbilical cord

angiogenesis  through

mesenchymal stem cells-derived exosomal circDLGAP4
promotes angiogenesis after cerebral ischemia-reperfusion
injury by regulating miR-320/KLF5 axis[ J]. FASEB J,
2023, 37(3) : €22733.

Ge L, Xun C, Li W, et al. Extracellular vesicles derived
from hypoxia-preconditioned olfactory mucosa mesenchymal
stem cells enhance angiogenesis via miR-612[J]. J
Nanobiotechnology, 2021, 19(1) . 380.

Pakravan K, Babashah S, Sadeghizadeh M, et al.
MicroRNA-100 shuttled by mesenchymal stem cell-
derived exosomes suppresses in vitro angiogenesis through
modulating the mTOR/HIF-1a/VEGF signaling axis in
breast cancer cells [ J]. Cell Oncol ( Dordr), 2017,
40(5) ; 457-470.

FRR, TAa, W, S NS A BT 40 A ok IR
A AU A I ) T 552 P9 B A B A i AR AR [ ] 9T
KRR (EZM) , 2022, 32(5) : 376-384.

Li L, Mu J, Zhang Y, et al. Stimulation by exosomes
from hypoxia preconditioned human umbilical vein
endothelial cells facilitates mesenchymal stem cells
angiogenic function for spinal cord repair [ J]. ACS
Nano, 2022, 16(7): 10811-10823.

Ljubimov AV, Saghizadeh M. Progress in corneal wound
healing[ J]. Prog Retin Eye Res, 2015, 49. 17-45.
Zhu X, Wang Y, Soaita I, et al. Acetate controls
endothelial-to-mesenchymal transition [ J . Cell Metab,
2023, 35(7) . 1163-1178. el0.

Ryu Y, Hwang JS, Bo Noh K, et al. Adipose
mesenchymal stem cell-derived exosomes promote the
regeneration of corneal endothelium through ameliorating
senescence [ J ]. Invest Ophthalmol Vis Sci, 2023,
64(13) . 29.

Pitrone M, Pizzolanti G, Coppola A, et al. Knockdown
of NANOG reduces cell proliferation and induces G0/G1
cell cycle arrest in human adipose stem cells[ J]. Int J
Mol Sci, 2019, 20(10) ; 2580.

Ervin EH, French R, Chang CH, et al. Inside the
stemness engine: mechanistic links between deregulated
transcription factors and stemness in cancer[ J]. Semin
Cancer Biol, 2022, 87, 48-83.

Gao W, He R, Ren J, et al. Exosomal HMGB1 derived
from hypoxia-conditioned bone marrow mesenchymal

stem cells increases angiogenesis via the JNK/HIF-la

pathway[ J ]. FEBS Open Bio, 2021, 11(5); 1364-



BERRGT , 5. IR TR 1] 78 o A B 15 P B AT 7 ok e 85

[42]

[43]

1373.

Han Y, Ren J, Bai Y, et al. Exosomes from hypoxia-
treated human adipose-derived mesenchymal stem cells
enhance angiogenesis through VEGF/VEGF-R[J]. Int J
Biochem Cell Biol, 2019, 109, 59-68.

Slack RJ, Macdonald SJF, Roper JA, et al. Emerging
therapeutic opportunities for integrin inhibitors [ J]. Nat
Rev Drug Discov, 2022, 21(1) . 60-78.

Huang WC, Kuo KT, Adebayo BO, et al. Garcinol
inhibits cancer stem cell-like phenotype via suppression
of the Wnt/B-catenin/STAT3 axis signalling pathway in

human non-small cell lung carcinomas [ J]. J Nutr

[44]

[45]

Biochem, 2018, 54 140-150.
Ekstrom EJ, Bergenfelz C, von Biilow V, et al. WNTSA
induces release of exosomes containing pro-angiogenic
and immunosuppressive factors from malignant melanoma
cells[ J]. Mol Cancer, 2014, 13. 88.
Bats ML, Peghaire C, Delobel V, et al. Wnt/frizzled
signaling in endothelium: a major player in blood-retinal-
and blood-brain-barrier integrity [ J ]. Cold Spring Harb
Perspect Med, 2022, 12(4) . a041219.

[WFmEHHA]

2024-02-28 [(4EB] F %

(LBEF 18 T)

(8]

(9]

[10]

[11]

[12]

(13]

[14]

Li D, Huang X, Rao H, et al. Klebsiella pneumoniae
bacteremia mortality: a systematic review and meta-
analysis [ J ]. Front Cell Infect Microbiol, 2023, 13;
1157010.

Chen J, Hu Q, Zhou P, et al. Ceftazidime-avibactam
versus polymyxins in treating patients with carbapenem-
resistant Enterobacteriaceae infections; a systematic
review and meta-analysis[ J]. Infection, 2024, 52(1);
19-28.

Shirley M. Ceftazidime-avibactam: A review in the treatment
of serious gram-negative bacterial infections[ J]. Drugs,
2018, 78(6) : 675-692.

Shields RK, Nguyen MH, Chen L, et al. Ceftazidime-
avibactam is superior to other treatment regimens against
carbapenem-resistant Klebsiella pneumoniae bacteremial J .
Antimicrob Agents Chemother, 2017, 61(8): e00883—
17.

Zhao X, Li S, Zhang Y, et al. Ceftazidime-avibactam-
based combination therapy for hospital-acquired central
nervous system infections caused by carbapenem-resistant
Klebsiella pneumoniae [ J ]. Int J Antimicrob Agents,
2023, 61(5): 106777.

Fang J, Li H, Zhang M, et al. Efficacy of ceftazidime-
avibactam versus polymyxin B and risk factors affecting
clinical outcomes in patients with carbapenem-resistant
Klebsiella pneumoniae infections a retrospective study[ J].
Front Pharmacol, 2021, 12 780940.
Zheng G, Cai J, Zhang L, et al.

avibactam-based versus polymyxin B-based therapeutic

Ceftazidime/
regimens for the treatment of carbapenem-resistant
Klebsiella pneumoniae infection in critically ill patients:

A retrospective cohort study[ J]. Infect Dis Ther, 2022,

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

11(5): 1917-1934.

Bhattacharyya S, Darby RR, Raibagkar P, et al.
Antibiotic-associated encephalopathy [ J ].
2016, 86(10) : 963-971.

Qian ET, Casey JD, Wright A, et al. Cefepime vs

Neurology ,

piperacillin-tazobactam in adults hospitalized with acute
infection; the ACORN randomized clinical trial [ J].
JAMA, 2023, 330(16) : 1557-1567.
Mattappalil A, Mergenhagen KA. Neurotoxicity with
antimicrobials in the elderly; a review[J]. Clin Ther,
2014, 36(11); 1489-1511.e1484.
Boschung-Pasquier L., Atkinson A, Kastner LK, et al.
Cefepime neurotoxicity: thresholds and risk factors. A
retrospective cohort study [ J]. Clin Microbiol Infect,
2020, 26(3): 333-339.
Pingue V, Penati R, Nardone A, et al. Ceftazidime/
avibactam neurotoxicity in an adult patient with
normal renal function[ J]. Clin Microbiol Infect, 2020,
S1198-743X(20)30727-8.
Vanneste D, Gijsen M, Maertens J, et al. Ceftazidime-
related neurotoxicity in a patient with renal impairment: a
case report and literature review [ J]. Infection, 2024,
52(3); 1113-1123.
Huang Q, Li J, Huang N, et al. Clinical characteristics
and outcomes of antibiotic-associated encephalopathy in
patients with end-stage kidney disease [ J]. Ren Fail,
2022, 44(1) . 1708-1716.
R, . kA MBE T YE 2 SBR[ ]
SN2 (HTA R ME) L 2019, 40(2) : 115-127.
[WFEH]  2024-08-06

(HiE] MEE



