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[ Abstract] Pulmonary hypertension is a progressive disease characterized by pulmonary vascular remodeling and eventual-
ly develops into right heart failure, which seriously affects the quality of life and safety of patients. Traditional drug therapy can
alleviate disease progression, but the prognosis is poor. Mesenchymal stem cells have been shown to be effective in experimental

pulmonary hypertension and right heart failure, which is an important research direction in the future. In this paper, the re-
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search progress of mesenchymal stem cells in pulmonary hypertension and right heart failure is reviewed.
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fifizh Bk & JE ( pulmonary arterial hypertension, PAH ) 24§
BEREN 24028 W & 2l 35 Bk K /) =25 mmHg
(3.325 kPa) ') ECAGAE M 0 4 FE A4, 51 A2 Fil 3 Bk BRL ) 647
MRG0 EREY K, B KA L 3 (right ven-
tricular failure, RVF) B AKX S HI -2, #451H, 8 100 77
AHA 15~ 60 N4 PAH! |5 48 A 7 A AN HE 47% ~
55% T E AR 55 O EREM AL E IR, A0
EURBERNRENRE S FAFEET 0%, MALED
BE TR B E EAFRIET 30% 1 0 AT L4 %S PAH &
HHIE MY T RE R AL R, (B L %% PAH 71 RVF
BHER ) T 7] 5 R T 4 B8 ( mesenchymal stem cells, MSCs)
T BCE AT B kA A 0 E S5 DI BERIAYT PAH Fl RVF,
R E AT R EERE .

Mk B EMA O RIBIREE RS

PAH 5 |32 i 5 B B0 55 45 9 BRSO3 0.4 P g 2, b
FEETE A , SR 4T 44 400 F 0 - 28 LR O B S84 1T 7, 5 Wi o
R MR RES x5 SR KB K A OE
ERABEMETHAACEERT Y, AOBEMRAR
MR ET 540 ME &£ R GO ULA AT 4
B RS SREL ERIESE XY P AR
SR ALSM R PAH A O BB EERFNZ ",

AOEBHMEEENREIKC £ PAH B2 M3 YA i
K, Gomez 2" L 0 WL BB H KK B PAH BEFE7E—
ERBA O E, T Vonk Noordegraaf %) 76 ¥ H &
BT PAH BRI RR P KRR ES ILMEEEHERX, €
4 0= B0 0 E % B W /NAILE A B A K B F (vascular
endothelial growth factor, VEGF) kK F K, MEMBHE
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MSCs B 4} WM L8 A AR B4R LA AL B % A
TR R R B R U FGE S AN TR B H S R
Yo SEHUERE MSCs B rT i 325 /i i B P9 B2 40 A0 -1 L4
MKEEMEAE, MSCs BAX B & &R K45
) PAH X R I B BA SR VE T, BB 48 32 7% ) 32 4 i il
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thelial Nitric Oxide Synthase ,eNOS) Fi%t i 4 J& & H B§ ( Matrix
Metalloproteinase , MMP) -2 5 [ 23K /K B0 8. T K&, YESE e 7
MSCs F4 45 7 18 5 33 £ i ot 465 P 52 40 B 0 1 38 UL B Yy S
HF. Mendonga &l R LR VE-SFHEAES
KFEHFE, HEEE S a-Ula & B (a-Smooth Muscle Actin,
o-SMA) ZR3K /KRR, -7 T B & MSCs 31 PN B2 L 5 4k
W&, TitE MSCs Btk RAYMIA L, Baber %1 3]
T 2 (B 1fin 7% 975 Rl 7+ ( von Willebrand Factor, vWF) 1 a-SMA
BRI , T ZE N i B B b SRR B AH R A 7R3, 7R MSCs
A REAN R AE /N KB BE S AL LI A A4 B, TR i 55 4
WV vWF F1 o-SMA %574 B T I B 40 M F1F- 1 L40 i
B E A A o B F, DA TV 50 32 il I 8 PN B2 07 38 L
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B AL 4> -1 Atk B T iR-7 25, iEH] MSCs B8]
VBRI I R B R AE R B, L E B A MERFEILKR
GRS HEBR R R IR MSCs [5, T4 SRR A3 48 iE A8
e BdgE 3K 3E B F ( Tumor Necrosis Factor, TNF)-a, 5+ &
(Interleukin,IL) -6 F1 IL-10 357K, 3 B 0] LAF 3% MK A
BAgELHXHARHE FESKE AEZLERKET
( Transforming Growth Factor,TGF)-B .a-SMA I BIGTBIREH
(type 1 procollagen, PC-1) #1 PC3!2 ) i H AW kR B D
Bel-2 B AL FE B RIB LR TUNEL A & B /R H T
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o, BB IE MSCs Iyr vl i BB K B3k E Ty, &
FEAALFN RT-PCR #7455 8K IL-1B.IL-6 Fl TNF-o 3%
TKEREAR , MMP-9 35K - FEMK , VEGF RiAKFA-H , IEH
MSCs BpAf ] 18 73X Lo R B B, 0 S 5E SN, /0 it I
B AR E S AR .
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Growth Factor, bFGF) & —Ff B AL E ML
RAERKET, TSN RAREE, SAB5REF bFGF
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Akt 7B 33K B8 PI3k/ Akt 18 B% , £ 35 if 30 Bk P Bz 40 Ha
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BB K 43 W B F——4 £ 4 46 A F ( Growth Differentiation
Factor, GDF-15) H. T ##3 i Bl F SMAD F kK EH &, 'R
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5184 RVF f9/N U R, 3.0 FIL PN 1 569 157 47 1 SR U8 19 B 4%
40M, @it ORI E ARG L EEM MRS
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2019 4F Schmuck %) BT B A4 ¥ X B BOA O E I 5
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A BT 15 G B bk SR AR 30 Bk v 5 RO L P9 S R T R
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“H YR RIT A A MR U AR R R f O Z 4 4L
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I8, KEALZEREEMALEREE, REFERXAM
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AT LA — R B MSCs A B S ZRETHARMARRKT
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AL H . E T, Trac &5 M S KRB ARE R AR
RVF, I REREL SO AR B RBEBI KBGO
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MEF2C,NKX2. 5 1 TBXS ) f1P4 2 40 MR 4 (CD31,FIK1,
FLT1,vWF) 523k B3 LR, A0 0 AEAE 40 e a9 Bk P R 4R 18
A3 fmaE Notch 551 B (387150 AEAE 40 HE A S SR AL AR ) W75
wIr s EInE O EME AR, B R O ES 4L,
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B ATAR £ WLHFI A MSCs FF @ i IR i3, 76O RE R i A7
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PAH BERME T TR SHD 7 B & M 3l Bk & JE (idio-
pathic Pulmonary Arterial Hypertension,iPAH ) 2 —F 5 R ANH]
4T il I, LA B L A BEL g 38 5 2 i 3 Bk e ) R
HAHE , BA S RVF, iDL K% E B8 — MR B ™
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A BRI . Granton &1 7E 2015 4E 17—
FE [R5 Y A B2 AHL R A /)RR Al PRI , BF T8 R 7 ) PAH
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AT, BREREH# SRR ERITENE LB RE
Ly g

MNEERE
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XA E R EMX D, 3 F MSCs RASEBHZEMT
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TEWGPRBE LI , {8 A MSCs 3697 PAH il RVF if 4L T4
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