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[ Abstract)

an accelerated progressive decline in lung function, with manifestations of hypersecretion of mucus, thickening of the airway walls and

Chronic obstructive pulmonary disease ( COPD) is a chronic inflammatory disease characterized by airflow limitation and

destruction of alveolus, and its common outcome is pulmonary heart disease. Conventional treatments are not effective in inhibiting its
progression. Mesenchymal stem cells (MSCs) can be induced to differentiate into type I alveolar epithelial cells, and have the func-
tions of multi-directional differentiation, anti—inflammatory, immune regulation, manipulation and recovery of adjacent cell function,
showing application value in the treatment of COPD. In this article, we reviewed and analyzed the action mechanism, administration
routes and clinical studies of MSCs in the treatment of COPD in order to better understand the potential and the feasibility of clinical
application of MSCs.
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1 MSC &7 COPD HI{ER# &I

MSC JIZAFAE T T A UA LA Z0h  EA T i 4
AR Tt A 2 A B4 RE T, 3 s 240 I iy 42
ikt K 55 3 WA SN AR a0E A AR AS R AT i
ZFPFFEIEN] MSC J8Y7 COPD FIREA LA T ML,
1.1 Z@ESHK

MSC 3 i 5 53T 7% Ty e 1 s B 45 )= (0 2H 8L
02 LTI RE B 55 43 WA R AE 1] A3 AR AL A 5, MSC 7E
TN B SZ A A ORI 5 I w 3h Bk ke il i A1
TEIT R B L, BE S LASS 3 WA 1] 3 AL LA
BRZHAM S e R, MSC AT 43k A 11 7 il
U1 7 4Bt (type 2 alveolar epithelial cells, AECII ),
B TN 43 A s 2 T 3% MR 525 W, AR S i 4 45
B Zhang %™ BB, £ COPD K B AL |4y
LT 2% 1 TS MRS A 96 2 1 A (surfactant associated
protein A ,SPA) H A3 K £ ¢ 5 20 B B AH O 5
( recombination adeno-associated virus,rAAV ) —SPA -
2] 23 AU KRR ik il (tissue kallirein, TK) , ZR G
ST AEC U W, JF S M 1 40 M Aoz, 3% 4l A1 U 1
MSC 3417 MSC X fili & ) 1 B A 53245 . FALa] mT
A S AS R -1 MR A R -1 /{5
LRI, M, MSC 76 iR 6 & b & 15 T
YEfH rAAV-SPA-TK RIS S 1 0 an il 21 24 Ak
AR , 58 T AR IR YT T3 2 DL AN RO
R E
1.2 R REET

MSC .7- st RAE T e SEfH UB 5 5 1
Az, il 5 T 408 B AR AR SRR | FRA% A
L0 L AN SR 0 A AR B IR 78 T2 S i
NE PR GV S 2 A SR RS E PR
MSC FPHIZLN T 400, Kl B T 4AiE(T-helper, Th) —1
7B SNy Th2 SRE SO, 3 T A8 SRy BT R RN 32 14 3R
B/ B AN A B A Broekman S &
BUAE N il 92 Ik B4 265 55 7% 20 9 ( human lung cancer
lymph node metastasis cells, NCI-H292) < iE I J7 61
Pk AR e R SR BE T+ o (tumour necrosis factor-a,
TNF-a ) Fl I 4L 25 - 1B (interleukin-18, IL-1B ) ]
B MSC B4 17 A K I F{5 14 RNA (messenger RNA |
mRNA) ik R A 1, Tynecka %M ZE4ER
SiE /N FUAEEL bl AR 17 20 2R UL MISC, & B
T REFS SARBE A AE I3 Wi R A AT BT Y B i e 5
R, DI MSC 7EdE RAEF S h - AR M T
=4 L 2K (interferon, IFN) T 41 g 19 5246, T

VI ST TR 92 240 IR A 7 REL PR A VR R 0 T A, DA
AN SRR, £5 L iR, MSC 38 o 8 15 15
= 2 S iy AR 4 2 2P A S SR T AR R A
P VER
1.3 ZRAEEBRENNK

MSC 73 W Bt 8 AL N Y o, 8 52 ki AR i 4
U/ 240 R T 3 3 D B A | R T AN K AR L A
I k5 R 240 L S 9 A S AL D R R AR P A W
B2 Z WA, B ie 2 . L T R
PavE - BE MSC I A 2 2 7 I % 5% 15 1B R 2 Y
COPD /NI R 3T 2okt N MSC % %% 51| ifi
Rz A e | [ 5 S 2 88 T 419 (induced
pluripotent stem cell-derived MSCs, iPSC-MSCs) ] LA
AR TN ZE ( cigarette smoke, CS) 3755 BY i 5 475,
FETEM A b B T (A 00 R AR S 1 T
iPSC-MSCs 7R P S 56 H X 2 A 44 i it A S 34
FH, 9 HAT DLk % <3 R E R, Maremanda
SEUBSUE T MSC BE A SMIMAXT COPD 3h 452 2 i
FRARIEA ORAPEH, 2B MSC A B CS i3/
Jiti b B A s 11 . L BT IR R AT BE R FHZkE
{RSZEE MSC XF COPD HJIRYT .

2 MSC i&¥r COPD BI85 1R

A ff e A o 25 7 202 MISC BB 97 COPD 1Y
K, R BATA LS 25848 LU KBRS AR YT
W RSB RCE R A VR DL R AN A AR
2.1 FRBKRY

Frk SR NG 2507, B G e =R
/N AT EE R AL AT B B AR 2R
BRSO S B P OB R R
MSC H A I SRR B bk 9 5 et A9 F H
JFE TR MRS, N 43 A7 Rl P 38 5 A A Ak 2 3
R AR IE E W41 R MSC A ERfiE
77 B MLV AE I B PN R 2 1 R E 212, (H e 75 38 1
w2 LA, PRI, T
JilidB Bk RN, K2 MSC 7E 4= B a1 5 9k 7
BV P A il 2 2 LA, R o 790 5 % T A R A S
2R B D A AN B RS AR AR (EBE T
Pl AR T REE L S R E I, by A v Y
MSC 7E fili PN 4 1 38 o, JHG Ath 24 20 v s 09 30 45
AU de Witte 451 S B, bk 45 24 I 40 L 45 4K
T7, 25 b, # i v 19 4i iAE A R AT Ak n) BT 75
H—5E
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AR PR T T 5 O B 6 55 AR TR
W 6] 5 | A, 245 5 /0 0 it fon T P 0 AR AT
FITKZR 24, fen 200 B 106 30 0 22 42 ) i 45 /b {HL AT g
PRI ) 0 A PR ET B4 3 S B e i DURRAS
—E KR SR E, SO N T S R TR
it 4 Bl ( bone marrow mesenchymal stem cells,
BM-MSCs ) i#f — 25 BEAR T 16 3o 88 70 S0ORI e S 27 4 25
I, RN, KRS R IR MSC 2 B2 74/ B 7 B
SET, 1M BM-MSC sl i [ K 95 MSC oK WL %¢ 21 it B
G R R [ IR R S ) MSC R
EYEMBCR PR E ST
2.3 FHBB/BEEY

oA MSC IR, R TRA LAY
PRI AR A 3% Ty Ko WK H T8 K TR 5,
RN RZ) VAR O N ON R R 6 i /A (R i A
MSC A7 4= A4 200 i A7 38 36 W1 DLAE AR i 25 10 PR TS
V£, I HASTEAE I T 1A i A IXURS: | 7550 21 44t
B IIBAR R IR R . RERRLIE 255
PN EREE NGRS I SR Y/ R (R P NETR O R
i VR T MSC AR R R TR A, A AT
VESGIE ) 5, B T R = R AL
HHAFE R . N TSR B MSC BEE L fL
TR AR AEANAE 7] SCERY B, 4 B s AR 4
FRA )2 SRR R, i MSC 4R iR R VR YT
Wi, AR E R IYRT R

3 MSC i&¥r COPD Bl KT

MSC 7E COPD iRy7 s ss £ 28 1 W44
PERFSE , BT A W™ AN B 2k, 2R
WM, J7 A AE 25 5, NCT00683722 BF5T (v i B ¥
COPD Hi#5) ,2013 4 MSC IGJ7 5 & C IV M
TP T R, 2021 AR [R A AR MSC S, 7RSS
10 RAFESR 120 KEF 1s F A BRI HAb Th g
AR, HCERORAE 2 S AR R fa e 5
A E WD COPD N k%L, NCT01306513 9 1 1]
ARSI A B, 45 7 B il S RS T s iR i
(1~2)%x10° BM-MSCs [ (1~2) x 10°BM-MSCs/kg |
Je , Tt B FBE PN B s 5 0 I /N Al — P B2 240 L G R
T ( platelet endothelial cell adhesion molecule-1,
CD31) MaRIBIE IR 3 f%, NCT01872624 1) 1 ik
RN, 5 SR R AR L, B MSC R
IT I EREAESS 30 KANES 90 Kt C KR 8 K-
M SGE PHLZE | WG PR ME 32 B F8 BOR A T R

fRbr i E k%, HE1T TR NCT04433104 W52 3R 1+
) b SR A MSC RS2 | 45 A% 5

HAMAFF 7w, 2 75 B MSC AT i 2 2% i
COPD fiEIR™™) | Le 25174 & MSC fit . 3 e 35 =
WG ZE B2 TE 4 I COPD TEAG L, 9702 % A
U AR 1 s FI AR C RN 2R 1A
6 min A AT AE , Harrell 25 404 MSC #7247
rn I A2 P KA, 7RO A B e T3R5
[P A BM-MSC 797 e ] COPD & )5, 51
A1 JE 1L B4 20 B 5 ZE BT R S R, R 7 d
RS A 8 R 1B AHER
I ST %, 10 B (6 A A AN I e g Sk 3
MSC AT A [ AT R SR BT R F 22 -1 b K
P —B 1 40 A AN A SE /I RNA Shix #6754k
T AE IR B R 2
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MSC 41 i3 4/ 4 3 1 2 R PR DA LI B , LA K BT 4%
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