HMREZE PEERTEAR @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

HAREAN & 8 ZIRFT RS F 8 78 BT AT A A e 5 {5 A B RO RA M

https://doi.org/10.12307/2022.142  SREEE ™, 3BT, SRR, REEK’
BTEBE: 2020-10-26

ST . 202010, i i s e
XHEH: 20201029 X EBRR A A BIERARR LT 0
RFAEHA: 20201126 B o e G
i ¥ A 01 (hUVEC)
E4BH: 2021-04-16 $R® G @A
& =. - 8 ARG I |
PEHAS [N ke mILAE S
R459.9; R364.5; R318 R T =T A 5 % /K A/B(IL-8RA/B) #

¥ g AR A 5
%, RFHE6 L

=

v E o3 _
NERS: 4 Z# M (MOI=100)

2095-4344(2022)07-01045-06

7.
NEFRRE: A CCK-8 # M| IL-8RA/B *F || 5% L34 M| IL-8RA/B | | % 52 3467 IL-8RA/B
hUC-MSCs #= hUVECs 3 || #F hUC-MSCs #= hUVECs | | % hUC-MSCs #= hUVECs
T4 49 %R HALHE H 69 %R FEME ARG R A 69 R

praib 3

BrE B RTMEAR: A BREHRML BRI T SR, S 55 5 R B 2R R Rl A S VR T, ) AR
SBL, BEAT IR, etk S TR AR

BN RS : OHMIE RS EAT R RIS HAM N HR8LE &, NE RN IRk, EZAE T vERI AL . AL, TSR

QU RS2 IRBR S AN K844, LT 5MGSA/GRO. NAP-2Z5H 1K A T4 &, B4 A T b P i B A S Se BB AR T PR 4TI R

HHE

B N RERENS 2 3 Kok AT AL A Co 00 50 1 S B FI0I RL1-, i T8) 78 R T4l SR RS AR 9 ¥ 97 VA A O B A1k 1 ] etk .

BRY: Bk g R 8 ARA/BRT A A 0] 78 5 T AR R BE 1 H e,

Faik s REFR ARG T 18] 70 53 4 M R0 N 5% ik 3 2 i, 5 e B I AT A 2R 82 ARA/BIM AR B A4, B IL IR A2 fllWestern blotfs Il
P fE A P AT R 8AZARA/BINERIE, SRS I IS CCK-85LLG . 57 v SILIG AN 4 Pt i 0 A i 08 1 4l M A 2 852 PR A/BXT 4l IE3E FE RE /T 5%
S IR AZ RE I R2 N .

ERGER: RIE LY 282 ARA/BIN 2 6 IR 25 B AT 4 MU 3G S g 7 TG IR SR sz, (H I SR 4B Z 82 AR A/BIT AT 1) 78 i
A0 e G RTS8 A1 W i ik Rk (4R A 2852 PRA/BIT T i ik P B 4 it (P < 0.05). 45 SRR, FANi/r R8Z Mt m 7 A B Al 72
JRT-AIMTIERE B ST, (st R4 07 Y B R A

KEEE: TYUME; ARSI T AT ERIK N A AN 28k, IR R HYAE; eds Bk

HEBEIE . NJBr A 70 il F4H0:  human umbilical cord mesenchymal stem cells, hUC-MSCs; A ik i 240 #9:  human umbilical vein
endothelial cells, hUVECs; [4ilfii/)2852/AKA/B: interleukin 8 receptor A/B, IL-8RA/B

Interleukin-8 receptor enhances the migration and adhesion of umbilical cord mesenchymal stem cells
to injured endothelium

Zhu Bingbing"?, Deng Jianghua’, Chen Jingjing’, Mu Xiaoling’

'Department of Human Anatomy, School of Basic Medicine, Xinjiang Medical University, Urumai 830000, Xinjiang Uygur Autonomous Region, China; *School of
Medicine, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Zhu Bingbing, Master, Department of Human Anatomy, School of Basic Medicine, Xinjiang Medical University, Urumgi 830000, Xinjiang Uygur Autonomous
Region, China; School of Medicine, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Corresponding author: Mu Xiaoling, MD, Professor, School of Medicine, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Abstract

BACKGROUND: Endothelial dysfunction is an early predictor of atherosclerosis and cardiovascular disease. Umbilical cord mesenchymal stem cell
transplantation provides the possibility for the treatment of vascular injury.

OBJECTIVE: To explore the effect of overexpression of interleukin-8 receptor A/B on migration of human umbilical cord mesenchymal stem cells.

METHODS: Primary cultured human umbilical cord mesenchymal stem cells and human umbilical vein endothelial cells were transfected with adenovirus vector
containing interleukin-8 receptor A/B. Confocal immunofluorescence microscopy and western blot assay were used to observe the expression of interleukin-8
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receptor A/B in cells. CCK-8 assay, competition test and adhesion test were used to detect the effects of interleukin-8 receptor A/B overexpression on cell

proliferation, competitiveness and migration.

RESULTS AND CONCLUSION: The fluorescent adenovirus vector overexpressing interleukin-8 receptor A/B has no significant effect on cell proliferation.
However, the competition and migration abilities of human umbilical cord mesenchymal stem cells overexpressing interleukin-8 receptor A/B were significantly
higher than those of human umbilical vein endothelial cells overexpressing interleukin-8 receptor A/B (P < 0.05). It is concluded that interleukin-8 receptor
enhances the migration ability of human umbilical cord mesenchymal stem cells and promotes adhesion to injured endothelium.

Key words: stem cells; human umbilical cord mesenchymal stem cells; human umbilical vein endothelial cells; interleukin-8 receptor; adenovirus; proliferation;

competition; adhesion
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1 #R}F55%5 Materials and methods

1.1 &5t 4B R SR .

1.2 B A,E SZEGT 2017 4F 9 H & 2020 4F 3 HE A
TR 2R e 2 SE 00 = 5 il

1.3 PR B 38 IR 4y 0 K U % DMEM K
Fr 3k (3£ H Gibco A A ); AR 73 HN 10% i 4 1ML ( 3£
Gibco 7] ); ECM }5775E ( RIgAEMBHCA R AR ).

1.4 ik

1.4.1 hUC-MSCs (3555 HrTiEdg BRJGE +i SKVR T A K228
— B FE R, R FEAERE, ARG, 1E
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Tow A NI, ] PBS [ phise, AR ) 2 Hi 8]
ik 1 AR K I AT i 1R SR, B IE LA, BTRE R 1.0-
2.0 mm?® (f/NBe, BEREILE, 8B — B A, IS AR S
Ko 10% i 7 I35 () DMEM 5553k 1 mL,  fREFIRIE, & )
Bl Franiic s 90% b, JH 0.25% Ji sk A EHE ALK,
IR 3 AR H .
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1.4.2 A5 ERBK A B2 40 B (human umbilical vein endothelial
cells, hUVECs) [f1355% #REL 10 cm KI5, FH PBS /e H ik,
HRRARNES, TORREE M, 20 mL 588l E I A
JE S, EVE R ER K, bR AT i R 2k, BB HRIE
10 min, H& AR H0N 10% R 24 175 (1) DMEM R 773 0k,
btk K AR AN B0 N, 1000 r/min B0
5min, HIIANKAMEEFREE, WSS FHm, MELE 37 C.
PRI HN 5%CO, 1HiR A 77, EHl, Rl 2 90%
HEATAEAR, BUE 3 R4 & .

1.4.3 hUC-MSCs [F)i5' 3404k 1428 3 £ hUC-MSCs 7 6 FL1i
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PBS /1, fERGIEE NAE NG A ARSI, KA 3R
hUC-MSCs 7£ 6 LA N 3#EAT 15 9%, 40 I3k oy 1.0x10° LY,
FFFL 2 mL, FRANAEACH] 80% B, MIA 2 mL BCE 15 S (&
ARy $ o 10% iR 2F IfL & . 10 mmol/L B H i i BR 4.
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10 nmol/L Hb 2 K #4 . 0.05 mmol/L 37 ¥R 1 B () 5 5% DMEM
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1.4.5 FJEEFIA IL-8RA/B [ hUC-MSCs F1 hUVECs B 3-5
fX hUC-MSCs #ll hUVECs, #EFhRIEFA, AR LA 2.0x
10° LY, HFFL 4 mL, ¥4 IL-8RA/B [ i 2 444 (MOI=100),
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1.4.7 CCK-8 £l & IL-8RA/B JIi £ ¢ Js 25 4 % 4H i 114 5 e
Jitasen B SR YL hUC-MSCs 1 hUVECs, Null-hUC-MSCs Fl
Null-hUVECs, it ik IL-8RA/B-hUC-MSCs FlI IL-8RA/B-hUVECs,
B8 4x10° 2 BB RN S 96 FLAL, 7EEEFlS 0, 24, 48, 72,
96 h 73 HIANA 10 pL CCK-8 iX7fiiF & 2 h, HEFFRXLE 450 nm
A ARSI AL A

1.4.8 I HUEE 3 A hUVECs 00 T 24 FLERH, 4iiAl
W PE R 2.0x10° LY, AEFL 0.5 mL, K5 90% # I, A
50 pg/L MBISRSEIE 7 o WEE 6 h, il A A A A Bz 4 i 45 4 45
A N 2E R YRL e i 40 i R HL-60 40 (PR 4132 it )
MEH 1.3% — VKK DMEM/F12 357208 & 4-6 d, LA
BomE bR g Y, B0 R NN 2 mg/L CM-Dil T 37 CH
H 30min, ZA)5T 4 CHEE 15 min, F.L, &H. Kk
2 i e FRAS [ 40 B vk 15F (0.5%10° L, 1.0x10° L, 1.5x10° L)
BN BB 45345 N B 40 A A 58 B 30 min,  FE 43 5 N
1.0x10° L™ 1] IL-8RA/B-hUC-MSCs FlI IL-8RA/B-hUVECs, 7F #%
FEFPIE L he FEREHL, ) CE 0SB P B AN A 4 B
ARV B (0.5x10° L, 1.0x10° L, 1.5x10° L) [ IL-8RA/B-
hUC-MSCs FI IL-8RA/B-hUVECs i & 30 min 5, P 0 A 1.0x
10° L' ki i & 1 h, BB O EMET T,
M%H .

1.4.9 FhPfFscie  HUEE 3 48 hUVECs #:0p T 24 LA, 4 fg
WE )y 2.0x10° L', £9L 0.5 mL, 41K E 80%-90% % &
i, I 50 pg/L SRR SEIN 7 a & 6 h, Z8J5 0 1.0x10° L™
] IL-8RA/B-hUC-MSCs Ffl IL-8RA/B-hUVECs, #FFL 100 uL, &
TREFRAR 30 E 15, 30, 60 min B 24 fLAR, 40g/L £

RHEER T 10 min, BIETCRME TWEE, HEFMHEN
R A E .

15 ZZULRIEHF 1 %KIE IL-8RA/B X4 hUC-MSCs Al hUVECs
RS TeGrRE JIRIT L RE I RIS

1.6 %itF oM KA SPSS 16.0 Gt #4347 Gitt o0 b, 5L
B DA xts FoR, #ATHRRR I Z el 2 2 T7 2 i
(Bonferroni #5467 5 Dunnett’s T3 #5464 ), f# ] Graphpad 6.0
ZHIHRE, P<0.05 AZERAH R EHERE L.

2 Z58R Results

2.1 hUC-MSCs #= hUVECs #4932 %# T & 25 3 /8 hUC-MSCs 242
%, EKRERE, KhY—, WEEAK, HEE: F3M/
hUVECs 2/ T, “#&00A 7 FEHEA, MUfRROR, HhERE
HEAG . R fa g n] Mag iRk, WA 1.

2.2 hUC-MSCs & g A= B a-1L bt /1 hUC-MSCs 7 i I 175
S1REE, EEFERR A, A TR
e, AR BT 2, HHARIINER B B
73 2 M o0 Yeth, w LR A BRE ST
3 R R e, AT ETT, WA 2.

2.3 IL-8RA/B At F S mit Lo &k WO REBMETW
%2 5] 1L-8RA/B 7E hUC-MSCs FI1 hUVECs 1] 4 Jifd ik £ 48 it 57 |
ik, OFOCRIEVIE, WHE 3.

24 IL-8RA/BE G i L mitty RiLX RR YL 48 h
B, 2 B R % 44 ) hUVECs Il hUC-MSCs, Null-hUVECs Al
Null-hUC-MSCs, IL-8RA/B-hUC-MSCs FiI IL-8RA/B-hUVECs [1] i
W, A BRI g5 R R AE % AR 2 IL-8RA/B K
%, £ IL-8RA/B-hUC-MSCs #H fll IL-8RA/B-hUVECs ZH /1 IL-8RA/B
Rakfem, SHNMARERAMFERREALEESE R
2 X (P<0.05), LE 4.

2.5 IL-8 ZIKkxFmptig A ¢h %k £E MOI{f R 100 DL R,
JURI B i G I AN RN A L Y MY BB RE /. hUC-MSCs,  Null-hUC-
MSCs(MOI=0), IL-8RA/B-hUC-MSCs(MOI=100) L\ Az hUVECs,
Null-hUVECs(MOI=0), IL-8RA/B-hUVECs(MOI=100) 2 [fi] % F: 34
TCRFEVER S, RIS IL-8RA/B 114 08 B 25 44 %ok 48 it 14 5 5
WA K, WLES.

2.6 it &K IL-8RA/B T 4m R &) 545 M R FE I AL A 69 %re BE
FHIN AN AR, FEBTE hUVECs (40 %k H 1 % . 7F 60 min I},
Ej e s JFURL I hUVECs A EL, 33 IA IL-8RA/B [#) hUVECs 7
W B LR A H B 3 2 (P < 0.05); SRR
LB hUC-MSCs AL, 1 %14 IL-8RA/B ) hUC-MSCs 7E 451473 N
R b Z5B A B B S %2 (P < 0.05). IL-8RA/B-hUC-MSCs
ZH NP 1 40 B 2L 1L-8RA/B-hUVECs %, 255158 HH, IL-8RA/B
R4 im0 N BT A%, WA 6.

2.7 L&A IL-8RA/B 49 4m e AL 4 ST S M M L I R AR
R e FEDOG e N EE, i RIA IL-8RA/B (14 L
SrpvER MO B g, 56 TR N A0, BEE AR
FEMGR, AR A0 e RE ks, WE 7. [FIRE, BEE T
PR H AR B T, % IL-8RA/B-hUC-MSCs #11 IL-8RA/B-hUVECs
I B HEIER, WE 8.
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ik DAY AMMEN R 8 2k A/B I A ERIK N B2 20 A, w W&kt
1 | BLBRBRERE ARS8 78 5 T 4R A BrEsEk R 5 28R (x200)
Figure 1 | Human umbilical cord mesenchymal stem cells and human
umbilical vein endothelial cells before and after transfection of adenovirus
(x200)
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Figure 3 | Expression of interleukin-8 receptor A/B on cells (x200)
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Figure 4 | Protein expression of interleukin-8 receptor A/B in human
umbilical cord mesenchymal stem cells and human umbilical vein
endothelial cells after transfection
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2 | ABFHIE T RT 4R R AR AR B 5 5 2 4L (x100)

Figure 2 | Adipogenesis and osteoinduction of human umbilical cord
mesenchymal stem cells (x100)
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Figure 5 | Effect of adenovirus transfection on cell proliferation
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Figure 6 | Effect of overexpression of interleukin-8 receptor A/B on cell
adhesion to injured endothelium (x200)
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Figure 7 | Human umbilical cord mesenchymal stem cells overexpressing
interleukin-8 receptor A/B and human umbilical vein endothelial cells
overexpressing interleukin-8 receptor A/B at different concentrations
compete with neutrophils to adhere to damaged endothelial cells (x200)
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Figure 8 | Neutrophils at different concentrations compete with human
umbilical cord mesenchymal stem cells overexpressing interleukin-8
receptor A/B and human umbilical vein endothelial cells overexpressing
interleukin-8 receptor A/B to adhere to damaged endothelial cells (x200)

Fedts, BRI EST. Rk, 0 SR SR O I
PR BT R ER %, i EAR R N R A v, R
BIRTT BT T R R B DO B, (R B U SO JE R R T B
REEBEFB 2z — %, BRuss LW, IR eEidxt
S G SE RE )G R, Ao THAn IR K. BT,
1) 78 5 20 B AL Rl e T i i ya 7 7 2, TR AR R
Iz AWF5RN, hUC-MSCs A S5 141 . HTERE /1,
A L, I N R il , hUC-MSCs il 5573 s e
TR B BB AL, (RIS Y 5z gt R 5
BB IRSEIE 7 o 5 N B A M e B 75, AR 9 P R 40 B kg
ORI AU 2R, 3G N BB, AR AR Il 35 4%
AN BB, LAARZR IL-8RA/B %F hUC-MSCs Al hUVECs 3 [t
TEFAT N B HIREA o 455 I, BEAG BT I 4K, & IL-8RA/B-
hUVECs LL#%, IL-8RA/B-hUC-MSCs 745115 N ¢ il Bt £ & LU 3%
Z, RFERGEE. AMKN R 8 R RER T, MHEK
M5 P T, SRR =R A2 8, MR 4H
S5 QBENE, RPN PRM MR, HERm ESA
IL-8RA/B, 5457 1) 1 4H LA 3= 8 2> 15 5 MR 41 LT 72
BRI, 51K RAE P M #IA 1L-8RA/B-hUC-MSCs
B, 4if 2 5 R A AR B SE g, AT S N, R HER
iBs.

M7 2 FhE R 51, WE bR, JOE . B,
AN FEH AR08 E#8 M i f Ak ¥, huC-MSCs 7E I &

Chinese Journal of Tissue Engineering Research | Vol 26 | No.7 | March 2022 | 1049



@7  PRERIEFS

www.CITER.com Chinese Journal of Tissue Engineering Research

WHREIT PR SCEIER, W2 FMAYEER T, wan
7. EEF 4K 7. microRNA 25, 75 576 F T 4040 i,
PO A0, PrAnmIE T, AT R N KB, IR
R4 w4 B, B4R hUC-MSCs Rt B ) Y 7 /214, H
Be] 5 v 5 R AR ) 2 NI T O U R AT R — A
HRMIPk R 72 AR BT A0, TR 7o T 4 PR U AR WA A 1
R E IR 2 NG R R AL, W DA —Fh e 22 4, 7
a7 30 RFEEAEYE, VB TER T .

EETER: TRt ARRL, FRETRARAER, FTPEHA
EE. s, FAPREAREL. Fdhdh.

BRI ZAFHESTT “WREALSRBEALAEL KR
1kt %] (2016AD013)” % “ § 36 R BF % A 2 F 4)#7+ X) A 5141 %7 R B
(XIGRI201604)” &) %8h. FTAAEA o, 2% LBFEH AL ENEA
SRR SR AL R Gt AT R L IRE

FIZEHIE: XT3 MEHE A, ERMMA AL FHRETEFT R
A AT R,

HAEIREIRR: % AR R 69 A8 FTF RF 55— B E IR 6940 %
1 E R (ERISEMS 2016-086-03),

MIBRIERIRR: #7SHE -F R T &2 AT KFH—WEER >4,
FFREEsERE,

BiEiei: 2ARETEGREZHANRBER S (FRAALERS
B AE YR RS LR AGIEFALY .

NEBEE LFHMA LT+ LRI 5 LHEN R GHITIREE,

SCEINE: XFZDRATINF ERUFINF, BATIRIOAA L
SIPEFEEE.

EMGHEER: LF4itFF R 0288 TFRFEEAYLIF
+RFH.

NTER: LFERATLE LA REEBRAALE T RAAE £
D8

FFHGRENERR: X 2 — B AR I FE, AR (Fritdk THT 0
“E 4 - WAL - AR KL F 407 LH, ESHEIIAGELT,
AHAAVAIE T L B 69T R XA S h. AT &, B A
TR P, TR N, 4E. 3T, k. BAREEEIZ MK, HH
ZEI BT, AR AR R LT A R R,

4 ZEuk References

1] Zde . PEANDZBCERIVR. B 5357 U], kR
5% f# ,2019(9):219-220.

[2]  GALLE E, THIENPONT B, CAPPUYNS S, et al. DNA methylation-driven
EMT is a common mechanism of resistance to various therapeutic
agents in cancer. Clin Epigenetics. 2020;12(1):27.

[3] HOU YC, LU CL, ZHENG CM, et al. The Role of Vitamin D in Modulating
Mesenchymal Stem Cells and Endothelial Progenitor Cells for Vascular
Calcification. Int J Mol Sci. 2020;21(7):2466.

4] ROGERS CJ, HARMAN RJ, BUNNELL BA, et al. Rationale for the clinical
use of adipose-derived mesenchymal stem cells for COVID-19 patients.
J Transl Med. 2020;18(1):203.

[5] FAN XL, ZHANG Y, LI X, et al. Mechanisms underlying the protective
effects of mesenchymal stem cell-based therapy. Cell Mol Life Sci.
2020;77(14):2771-2794.

[6]  TAO X, SUN M, CHEN M, et al. HMGB1-modified mesenchymal stem
cells attenuate radiation-induced vascular injury possibly via their high
motility and facilitation of endothelial differentiation. Stem Cell Res
Ther. 2019;10(1):92.

7] ZERE, &g, P8 8700 T4 R B S AL ML S e =
R ST E R ()], BR2R4RIR ,2019,25(16):3159-3163.

(8] ik, $BEE , =LA, &5 . AR TUAL Y 1R) 700 20 A Al 0
PEVESM AT O IUREAE 5 QUL B 5 D). h EH A TR,
2019,23(17):2630-2636.

[9] MAZINI L, ROCHETTE L, AMINE M, et al. Regenerative Capacity of
Adipose Derived Stem Cells (ADSCs), Comparison with Mesenchymal
Stem Cells (MSCs). Int J Mol Sci. 2019;20(10):2523.

1050 | PEARTZAR | 585265 | 578 | 2022638

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

WA, 2R, R R, 45 . s () 58 0040 i M I 11 43
B E SR LYERERT AT 1], I EEARLR 2224 ( BARRHERR ),
2019,39(2):165-170.

GUAN YT, XIE Y, LI DS, et al. Comparison of biological characteristics of
mesenchymal stem cells derived from the human umbilical cord and
decidua parietalis. Mol Med Rep. 2019;20(1):633-639.

EIN, ESCHR, AT, A L R 1L-8 SZ AR A ] 78 T T4
A=A PE R RE R ], AR TR AR (A ARERRAR ),2018,36(3):
293-299.

RUSSO RC, GARCIA CC, TEIXEIRA MM, et al. The CXCL8/IL-8 chemokine
family and its receptors in inflammatory diseases. Expert Rev Clin
Immunol. 2014;10(5):593-619.

MACDONALD ES, BARRETT JG. The Potential of Mesenchymal Stem
Cells to Treat Systemic Inflammation in Horses. Front Vet Sci. 2020;6:
507.

XING D, LI b, GONG K, et al. Endothelial cells overexpressing
interleukin-8 receptors reduce inflammatory and neointimal responses
to arterial injury. Circulation. 2012;125(12):1533-1541.

XK, BEALE BRI, 45 . HL-60-AR [ L3 20 i 5 /N B b P
MAuEl S E AR A D). R 2 Ak &, 1990,13(1):26-30
RE ARD S G, A b MR IR B AR HL-60 dH R
P KR 5 (4 LB KOSV D). o s B A 3 2k 7, 1993,9(6):754-758.
Vafr, ARIMET, SRS, 45 . NF-«B 157 PDTC X Stk ML 41
Ji HL-60 HTH 5 T2 s D], Hh Bl S8 Ml % 2% 4 ,2020,28(5):
1534-1538.

COSTA LA, EIRO N, FRAILE M, et al. Functional heterogeneity of
mesenchymal stem cells from natural niches to culture conditions:
implications for further clinical uses. Cell Mol Life Sci. 2020. doi:
10.1007/s00018-020-03600-0. Online ahead of print.

A, ORYE , I, &5 . NJBEAT E) 70 5T 4 A A A R
FLRREG V55 1 HK-2 4 b R IR) S 4k (D). v I 200 ff A= 2 24
2018,40(6):913-920.

MR, TR, ARIERE , & . NJRa 8] 70 5 Am R IR A s A ) AE
R AT ). AP RHEOR B SR (B4R ), 2016,45(2):154-159.
X, W, R, S5 B B R) 7T 0T 2 A SR 10 AP A A R K
PR BRI B E AR D). o R AR RE AR G, 2017,27(12):
1119-1127.

LI P, GONG Z, SHULTZ LD, et al. Mesenchymal stem cells: From
regeneration to cancer. Pharmacol Ther. 2019;200:42-54.

iz, e, XE, & A B 7 RO () 70 5T 4 M R
TECRATAR SR A2 L T E D RE I AN ], o [ SRS LR R 3
2018,26(5):1538-1542.

GAO S, WASSLER M, ZHANG L, et al. MicroRNA-133a regulates
insulin-like growth factor-1 receptor expression and vascular smooth
muscle cell proliferation in murine atherosclerosis. Atherosclerosis.
2014;232(1):171-179.

YESHI K, RUSCHER R, HUNTER L, et al. Revisiting Inflammatory

Bowel Disease: Pathology, Treatments, Challenges and Emerging
Therapeutics Including Drug Leads from Natural Products. J Clin Med.
2020;9(5):1273.

RSy, K E, I, A NG 78 5T A0 SRV I S s Ak
G TR S MR AT D], ZE PR ,2017,41(6):434-439.
A, Bl TR) 80T 240 SR DS A Wb AR o JU LA L 35 1) R 474
7R ()], 1l 4515 24 ,2018,58(15):104-107.

BRARNI, 2P, 22000, 45 RIK G ATA-4 B i ) 70 44 fod
REANBARAE ORI IR S D). IR RO I 2% & ,2017,33(9):
896-901.

BN, AT, TR, 25 Adv-GFP ARIC BB 1) 75 5T T4 B i
of P TGF-B1, PDCD4 J% c-fos [FI5ZMH [J]. o [ 4R 2% & 2018,
38(6):1471-1473.

TR EAIRE O, A O\ A R A R R IR LIS RO
R SR8 20 0 175 -5 e I P B A L8 D Bl (P s i) (0], T
TR R4 (B2 2#R ),2020,30(3):229-233.

FLORI H, SAPRU A, QUASNEY MW, et al. A prospective investigation

of interleukin-8 levels in pediatric acute respiratory failure and acute
respiratory distress syndrome. Crit Care. 2019;23(1):128.

MAO F, WU Y, TANG X, et al. Exosomes Derived from Human Umbilical
Cord Mesenchymal Stem Cells Relieve Inflammatory Bowel Disease in
Mice. Biomed Res Int. 2017;2017:5356760.

( FeATHH: MZH, ZN, JY)



