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Abstract

Pulmonary hypertension (PH) associated with chronic obstructive pulmonary disease (COPD) is a
chronic irreversible disease that affects the structure and function of pulmonary blood vessels.
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Chronic hypoxia in COPD patients will gradually cause pulmonary blood vessels to constrict and
restructure, thus forming pulmonary hypertension and eventually leading to right heart failure,
which seriously affects people’s health and quality of life. In current studies, the pathogenesis of
PH associated with COPD has not been fully elucidated, and pulmonary vascular remodeling, en-
dothelial injury, pulmonary vasoconstriction, inflammatory response, blood hypercoagulability,
and genetic factors are all involved. This paper reviews the progress of research on the pathoge-
nesis of PH associated with COPD.
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1. 51§

COPD & — i -l R AIBE T 3R B I, 10 PH AE R ECH W RORE, X AU 23 I 2 R A 95
TR, e miliThRERAT I N I8, RAEVAIT PH MIZSWIZdimil, (HJE 84k 5 E3ET- RN 41% [1],
Bt AR TR A L 3 7 LR 0K 2 PRAR LB R . A SOK%T COPD A#H2GME PH (1 A s pL it gk 4T
LRk, R HE IR IT 7 A B — R IAME .

AR 2 UL B g 25 ] RS2 2 kR 7 (MPAP) = U & (CO)Y* it I /&7 L /3 (PVR) + Jifizh ki s
(PAWP) [2]. 140 s5ih COPD i3 S8l 3 S5 M A ThRELLAE, #E—0 SEWUAREE, M1 i = il
IS AL R R, A 8 L R AR AT P R B, WS BE U GN (3]s 3 —J7 K £ 4 COPD ¥ il
FER A S OB/ L R, SmEALEE4], S5 R PH P74 . 24 COPD B sZ &4 2%
N S < 1L /A N1 LV =y P )1 = 5 0 B N O T T S 2917 95 57 o = P .
PRGN AT I LR R o T o K R BT N ML, MRS FIRE S ol 2R A, n i i
P WIBRZISAE , 53 /M2 ik 77 3 i ] IF S SHE T AR, I Bk R IAT 4 & R,
AIEREE FRRER AR, E— PR T i WU S, S S0 L R B R, eI R PH
[5], EFHIFFREE, B ER. PR BG . I ROE B M e 8L R RS R L
#3425 COPD #HIE PH MR FE[6], JUHL A2 M W G R SIE R 7, T iZRm IR E R B~
IR ON-2

IR RER AR B G IRRIL . MRS ) A ANG YT 75, FRATHEIG B ik = X 43 i 5 K2
JRRAE PH. 2203559 PP B0 PH L it o3 s S0 51 A2 1) PH . izl ik BELZE T BT PH AR 05 ERT ) PH [7],
Hrp, 5 COPD K PH 25 3 28, X COPD ) PH 47 RIw KRR AW 7T, W Re A B G
JTRE R B, 0K MR KFRFE BT LAFREAIK COPD AHOGHE PH BB 38, 48 i VA 18 238 J S0 B AR
.

2. KRl
2.1 INEEW

i 0 S A4 2 COPD AHIGHE PH ANAT I HE (R LA IR A, T i SR A AR A o R 2R R IR
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AAEA[8]. il i Ak = AV AN R RE S O 08 J5 2 Fodpe 1 EE AR AR AL, ARSI RE A, I A
HREE AR AN IR R R AR A i NSO G, e, PR T LA AT A 4T 4 4
A E A FI[9]. ARSI 55 F RIS 2 SR MT I A, A 7TRIE, W COPD & 4
25%IH) R A AL QI B A v, AERWOME) COPD &b, iy — &7y /B (i s, B
JEAT i v L 9 BERAS [10] . COPD A SGHE PH B HLAA A AE KRR B, Hoh i — i B A
WRCARC S, TSR AR R BN 55 2 oy 490 0 L P e 24 L S U ofL 7 998 B B A E TR I I PH [11]5 Jif
Sk B AR IR T IEhRK, 1 H A ImE kS S, H 5% REMoe, i ik =i mT 68 5 i sh /7
FAR[12], AEBIS  R W IMIR SR ez B BOK WU - DS 5E . EA2[13], HALHIT e S
Ca®"WRFEA %, “FILANMM R h Ca® i B T e vl 5 RS M08 ~P g LS 44, 38 v 7% 5T U L4 4
IER MR T, SRR R B A BESE )R . 534k, COPD ARG PH FEE fili e s S0 ] 33
KUBIE M, 4HAAh Ca® WL, 51l A RS U AT JULAH A 14 17 £ 5 BB )5 [14], #E COPD A
RAE PH (A I RE rb, LA B 200 0 494 A o 8 A A 1 ‘e BEL 77328 39 40 K 3 BBUIM B Bk I 7032 4 e

2.2. FEIME MR ThEERER

TEIEH RGBT, I Py B2 A0 £ 6 Bl— 2R 50 A 3% e 0 o 24 e 1085 1 R U 4B AN BT 9k ThRE, 46—
FAE(NO). IR ER(PGL). W -1 (ET-1). Wil el (PDES). 5-# (& (G-HT) M5 [15].

2.2.1. —RHENO)

I P B AR A 1) — SR A U (NO) LA e B I I 7 S A P w4k T 75 P 2 3890, NO 78—k
AABHENOS)IMEM T, Bkl LASE R =4, SR, Ca® 54513 &AW S5 M eNOS 1)
VT A T I AR FI[16]. PABARR 1S (CGMP) i I ¥ LR M == 26, B ATl Ca A R i B
SRR T B, X ] 5] BRI E EF 5K [17], 1 NO R] RIS 1 VL™= 4 cGMP. COPD #H2kH: PH 5,
BEAG IR IR R, W R ZRR(ADMA) VLR, 5 eNOS Se4-E4h & LG 2R M 4 il
NO (7242, IS M e, 284 PH [18].

2.2.2. BB ER(PPGI,)

R FUIR R (PG P LAEF Sk I, [t A F s a5 S S O P, 8 R PN SR A B j R 03, TS G
AR ARG & 1 R IETH R A B ER IR TF (CAMP) K P I:3800% PKA [RIPERI[19], [RIEE, thm4msl ek A
BEEMEE(MLCK), M RIEEF Tk NUINIER, HAMEMRIE ) PGl 2 A nT I 4 ss e, % G &
ERBIEZ R I 0 cAMP ¥R, RIEET I VERI[20]. 7€ COPD #H5eME: PH g, & A Kz 40
5, PGly (4 B S b, ISP WG AE S B9, IOK i Dh REIEAT 1 N B AN i 38 Jon il 3 ik 1) J
e

2.2.3. AE%-1(ET-1)

PR Ze-1 (ET-1) 240 L E R I R 7, ML S Ml P B B ET-A ZARSE &0, R FETGEIE n
ML CaIRERIMEF, FRRFELIEE PKC, AT 51 S 5 F-v LIS 4e S 358, ET-1 th ] il s 56 I
T 25 P B i A ST K A S AR [21], 51 AP UG T S R . 4 ET-B 2 AR B AT fl
WA P A, NO K PG, # I N K A K & & B R, S M &7k, m] 51 i A~
Wkt 35 [22], E COPD AHOGH: PH B MR, W ER-1IRE T, IR B SR R R
KBS, LR R A R ZR-1 MR FE AL T B SR 1 /KPR A ELRRSRI IR A, AT 5 i A e TR USe 47 [ 23]

2.2.4. T4 —E5EE(PDEs)
PDEs fE/KN /3 AG) ¥2, i PDE-5 FEAELE T A d, HAEHPHIZ/KE cCAMP & cGMP, [H
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W NO Az cGMP 3 #, M 5 i M IS 4s , et PDE-5 #5776 o AR 4R 7T 580 cGMP 7E41 A N R 4E,
B R NO WEIE, AT R R I 27 5K B0 FH[24] o A5 BF 9 1E34 2 1 76 b IS 2 JEL A 5 00 A P T JUL 88 3 A0 3
A= EAIIER, 1T AR COPD #HGME PH &3 (Mt I B A7, (B T4 & Kia shii FifE i,
EE e nE R 5[25], REGWHF RIS COPD MGt PH {EFIECR, (HBR T ZERKERIK
PR S 56 SRAIE S HAT Rk

2.2.5. 5- BB RR(5-HT)

5-HT 4 US4 M FH (2 T8 WU SE I VE T, BT LAZE COPD AHSGE PH AR ik A2 b v g 2 i 993 15
[26]. LR, NI B 85 A 55 A8, BRI 5-HT KPF T, 528456 5 T LAl PDEs
TEPERE R, R SR A A cAMP K cGMP IRJEFEAK, ok, AUHAE S5 5 SALHI AR B 52 R ]
W 5-HT %5, E40A Ca? IRFEEHIN, 0% PKC K& MAPK £, (R Figll4ifpibsE, 25 COPD
FKNE PH [ ER[27]0 5-HT SZARIEHURIPUIE FIE VI E 77 A R g 71, AlRE&TRYT COPD AH %M PH
IR A

1E HATHE A, AR 2 R AT DU G U ) R4, bhan s . WO i Bege. &
ORI RSS2 S RS N i Thaediidss, 26 FEOLIRE3EL, 1 COPD AHGME PH W, AEAHA
T P DRI« 8 1 S S ) T Al AL P e Dy e R 2R L 28], A A Il B TR Ak T U RS, BRAT:
A0, FTCL, A N R DhEe 80 51 S 148 S 1 57 B & IS0 5 22 1) 2 25 ~F- 487 ) 5 350 i 1“0
45} EATE PH Tl fE P 2R .

2.3. FbinEUaE

COPD B Ak TR AR IR, FT 5 EA AiL AE WAc 4e, S5R S 5 AL 4 £10 LAACAE PTG 1o RS 4
Al 528 4 J K XL 98 I 40 P B S P 2R, A B G AT AR e, RIS LA B
{6, M ERERE L oCE LIRS A RS [29] . SR, RIUMR S 8 3 S A i I A We 46 T 5 1ES PVR T
I B bk e R T B R A R, XA ENLE] S 40N A TR A RE R R, AR NIRE S
SR S 0 7 A 3 P R R TS S A R A S5 o, T 1P SR ) BT RE TS o e 2% 2 3 S P 495 1 IR JEE
SE s NI 5 A 0 AL o A A A L 3 7 R A 0 ok v — A M KA S S I BH 9 [30], B #%
FEALIIREE, #MSUK— RIRAAER, X AAERREERIEE .

2.4, RIER B

COPD & s it & B I RIE I 24 T8 PH B R AHEFLR W], COPD AHICTE: PH &
FHHVAN, FAEEKERRAEME, M5 B 4. NK 40/, T 400 MIE K4 Rss[31]. BEMREN L
SEGRH AR ) RAER T IL-6. IL-8+ TNF-an H =I5 2 M R ML 12 550 I B R, (8 Z0E %
SR BRI AT H D RE 2 EL[32] . IL-6 WS E TR U F 2 B2 (BMPR2) )41k, 1 BMPR2 tHEE(E
8 1L-6 FAER[33]: TNF-a FI{EREF I WLAH M 39 5 ST F8 S 5 ok A /N LA T R [34]: B =% C4
A RNV B BRI N AR AR, B =06 CA KPR S I ks L il
MR A R IEASR[35]; VAT T 4UB/E A A iR e e OBt Fg , LA i (R 10 A P 2 32 31 952455
YA TR SAEAE B T 4UM D Re R ALES, RIS Y R A L E A, TR A KR .
W AT 55 CD® T i K IR, SR KAEWT it S5 COPD L HHIIRAZ[36], FIT LA JREAN L K 4 (X
T-7E COPD #HIHE PH B/l KBS H 1R B IMEH

25 BERES
COPD HB#HH T, B BHRIE. BMNRSERRE 51 RIS N B %G IaoRs A 358 hn & 1
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VRO P ARG R (0 HMLVR0E 5 A0 T BB AS [37], AHSRAIF ST, A8 BEL 28 M i St in 2 101 £
ML R G INRESH, Ii/NShIAR JE 5 S TU R, SZIRET 4R 1 AR - M2 D-—R1E, ER RN
MR HEVE R BUR AR, AW TURY] D- K & C B ER FK-P 5 Bl s kUl 46 s S 1E AR [38], 4
7 IR et BB R S A il L A7 2 2 0 R i s ok v T AR LS PR 3K

2.6. BEEE

— B FOR L, BB R Rl S R R IA AR R A, AFE DNA L. AR OB RIER S RNA
P, BB RN SORE SONE AT S il L Y R ThRE[39], 25 14 E AN R S It AR, AfT et PH
FIE R PR . BRI, S RAS AT P DNA 445, DNA G AiE Sl e 2 55 R A
REEFE[40]. AT RBELLA A 3G 2, W L RS IS, (BRI £ B VR BESG N, IR ik
— BRSBTS AR S N AT, I HF S T R U S B v M Y
TER, MRS 557 i, sl ik g i 41]; HIF-1 R RER T, sHMEREE S BUX,
COPD B3 & KA, KIFCAERAE ROS WNEKiA S BT R, ROS vl HIF-1, 44 a@
EHBOEEIEE, AARAEE IR, WS ECEE Vg AE[42]; BT T f# PH ¥ DNA 5%
A SR 25T PH IR AYAYT, T f# DNA B SIS E R SN0 F2 AT gy COPD AHIG M PH $2 4
HETT 7 1] o

3. RES /MG

Zx LHTR, COPD #HGYE PH HIKWNLEIAIRZRES Y, WA A EX . N ESG . e
W, JOIERONE . ML EE. LSS 2 A E . COPD Fis) PH & — R VI A B AR (45 51, X4
IRTEIGRIGYT I FE R B R AR, TRERN T ML RS, AW E G ARSI K. Bl
X COPD #HICHE PH B FUE FRR N, Fa 2R R 9T, JUHE T DNA S e S 2, X%
AR AR Ia T J7 1A . £T%) COPD AHZC: PH, TRRGANAIT IFEA AR EEN TR, MIRN T
FORIRAIL B s BRI A% ] 9 LTy Bty A (R i BRI A4

SE K

[1] Zheng, R.X., Xu, T.T., Wang, X.H., et al. (2023) Stem Cell Therapy in Pulmonary Hypertension: Current Practice and
Future Opportunities. European Respiratory Review: An Official Journal of the European Respiratory Society, 32, Ar-
ticle ID: 230112. https://doi.org/10.1183/16000617.0112-2023

[2] Iwano, H., Yokoyama, S., Kamiya, K., et al. (2019) Abstract 10794: Significance and Prognostic Impact of V Wave on
Pulmonary Artery Pressure in Patients with Heart Failure: Beyond the Wedge Pressure. Circulation, 140, A10794.

[3]  FREEEE, fhda, RN, TA)BRPEAR SO i S i ik T R[], I R 35, 2024, 29(1): 100-105.

[4] ESCHE, 4R, R BB AR S BT S D). IR IR AR S, 2023, 28(5): 749-754

[5] &, skEEI, B0, S5 shikm k£ AR KR Fe k], (Ol I 7% 44 &, 2023, 42(4): 383-385.

[6] Moore, J.P., Simpson, L.L. and Drinkhill, M.J. (2022) Differential Contributions of Cardiac, Coronary and Pulmonary

Artery Vagal Mechanoreceptors to Reflex Control of the Circulation. The Journal of Physiology, 600, 4069-4087.
https://doi.org/10.1113/JP282305

[7] Huang, H. and Yang, L.M. (2023) Research Progress of Inflammatory Factors in Chronic Obstructive Pulmonary Dis-
ease with Pulmonary Hypertension at High Altitude. Alternative Therapies in Health and Medicine, 29, 689-693.

[8] f&HEM], FORZE. Ao =GR N AR VA il sl K vy [ £ 3 A 0o = D BRI FE[9]. Lol L7 2% 2%, 2020, 39(10):
1234-1238.
[9] Chen, J.Y., Rodriguez, M., Miao, J.R., et al. (2022) Mechanosensitive Channel Piezol Is Required for Pulmonary Ar-

tery Smooth Muscle Cell Proliferation. American Journal of Physiology. Lung Cellular and Molecular Physiology, 322,
L737-L760. https://doi.org/10.1152/ajplung.00447.2021

DOI: 10.12677/jcpm.2024.32056 384 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2024.32056
https://doi.org/10.1183/16000617.0112-2023
https://doi.org/10.1113/JP282305
https://doi.org/10.1152/ajplung.00447.2021

B, ME

[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

(18]
[19]
[20]
[21]
[22]
[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

Chen, T.J., Sun, M.R., Zhou, Q.Y., et al. (2022) Extracellular Vesicles Derived from Endothelial Cells in Hypoxia
Contribute to Pulmonary Artery Smooth Muscle Cell Proliferation In-Vitro and Pulmonary Hypertension in Mice.
Pulmonary Circulation, 12, e12014. https://doi.org/10.1002/pul2.12014

Truong, L.N., Santos, E.W., Zheng, Y.-M. and Wang, Y.-X. (2023) Rieske lron-Sulfur Protein Mediates Pulmonary
Hypertension Following Nicotine/Hypoxia Coexposure. American Journal of Respiratory Cell and Molecular Biology,
70, 193-202.

Jia, Q., Ouyang, Y.L., Yang, Y.Y., et al. (2023) Adipokines in Pulmonary Hypertension: Angels or Demons? Heliyon,
9, 22482. https://doi.org/10.1016/j.heliyon.2023.e22482

D, K. WILE AL SEARBIEREN]. P EEH AL, 2022, 37(12): 1186-1194.

Li, M.X,, Ying, M.F,, Gu, S.L., et al. (2023) Matrine Alleviates Hypoxia-Induced Inflammation and Pulmonary Vas-
cular Remodelling via RPS5/NF-xB Signalling Pathway. Journal of Biochemical and Molecular Toxicology, 38,
£23583. https://doi.org/10.1002/jbt.23583

T, AR, BREK. & a s ke R Ak ). G I 443, 2023, 28(6): 601-606.
TEME, Skl THE SRR AL B R Eh A A O AR VE BT T R (D] O M A R, 2021, 42(5):
404-407. https://doi.org/10.16806/j.cnki.issn.1004-3934.2021.05.005

Morris, H.E., Neves, K.B., Nilsen, M., et al. (2023) Notch3/Hes5 Induces Vascular Dysfunction in Hypoxia-Induced
Pulmonary Hypertension through ER Stress and Redox-Sensitive Pathways. Hypertension (Dallas, Tex.: 1979), 80,
1683-1696. https://doi.org/10.1161/HYPERTENSIONAHA.122.20449

Jesus, L.P., Inmaculada, D., Angela, N.G., et al. (2017) Vascular Sexual Dimorphism and Pulmonary Hypertension in
a Rat Chronic Hypoxia Model. European Respiratory Journal, 50, PA2381.

Mrutin, Z58%2. cAMP/Epac {558 37 ARDS H FI/E I i idk e [J]. BR=:Wt 5 4= &, 2023, 52(5): 180-183.

Psotka, M., Thomeas-McEwing, V., Gamazon, E., et al. (2019) Two Polymorphic Gene Loci Associated with Trepros-
tinil Dose in Pulmonary Arterial Hypertension. Journal of Heart and Lung Transplantation, 38, S208.
https://doi.org/10.1016/j.healun.2019.01.505

KA. A RCER-1L TR A R AT L | /IR EE T L 2 R N A S o A JA A 42 £ 188 A1 L 2 M s
& IS ik e e S8 P 2RI AT Rl R R[] BRARER 2 54 et 78 i1 2% &, 2023, 7(23): 104-108.

TOEL TRIRI, RIFEL Fhsh ks S ah WAL S 2T HLHI ORI FERE R [I]. PRI PRI 2% 35 (FRL T HR), 2019, 13(2):
141-146.

ROFEE, XSRS, R EAREME Rl ks R A R A E I R]. I R RS R, 2022, 27(5): 759-764.
Reichenbach, A., Al-Hiti, H., Malek, 1., et al. (2013) The Effects of Phosphodiesterase 5 Inhibition on Hemodynamics,
Functional Status and Survival in Advanced Heart Failure and Pulmonary Hypertension: A Case-Control Study. Inter-
national Journal of Cardiology, 168, 60-65. https://doi.org/10.1016/j.ijcard.2012.09.074

PO, FEFA. 2018 o i ML RS Wi AR T FR R R R 0], EERR 2% &, 2019, 34(S1): 115-119.

Sullivan, C.C., Du, L.L., Chu, D., et al. (2003) Induction of Pulmonary Hypertension by an Angiopoietin 1/TIE2/Serotonin
Pathway. Proceedings of the National Academy of Sciences of the United States of America, 100, 12331-12336.
https://doi.org/10.1073/pnas.1933740100

BORERS, i, A% A BELE VR s o v ik s R R LRI 72 RE 3] W PR A4k 25, 2021, 26(5): 776-780.
RIMTE, A B, Bl ik s AR ML R3], O M99~ 3k JE, 2020, 41(3): 292-295.
https://doi.org/10.16806/j.cnki.issn.1004-3934.2020.03.019

S, X, TR ARSI TF-1 (ARSI O BF SR, 0 G R, 2024, 45(1);
35-39. https://doi.org/10.16806/j.cnki.issn.1004-3934.2024.01.010

Kagami, K., Ito, K., Yada, H., et al. (2021) Abstract 12156: Loss of Thiol on C674 SERCA2 Leads to Ca*" Mishan-
dling with Hypertrophy in Right Ventricular Exposed to Hypoxia. Circulation, 144, A12156.
https://doi.org/10.1161/circ.144.suppl_1.12156

Nergui, S., Fukumoto, Y., et al. (2014) Role of Endothelial Nitric Oxide Synthase and Collagen Metabolism in Right
Ventricular Remodeling Due to Pulmonary Hypertension. Circulation Journal, 78, 1465-1474.
https://doi.org/10.1253/circj.CJ-13-1586

TG, k. A8 B ZE M S AR YR TR TR SR D]. IR PRATRN A 3, 2007(9): 958-959+962.

WRIRAR, E A, 181 B 2 P s 3 A 5% P it 3 Jk v T 0 B P 22 F ek e [0 2 4R R 5 IR, 2018, 24(3):
229-232.

K. Sk e AL 33 P R UE Y 20 B e 2 AU BR AR T (T R B JE[D]: [ 22608 3. dbst: shE

DOI: 10.12677/jcpm.2024.32056 385 I RN AR = 2


https://doi.org/10.12677/jcpm.2024.32056
https://doi.org/10.1002/pul2.12014
https://doi.org/10.1016/j.heliyon.2023.e22482
https://doi.org/10.1002/jbt.23583
https://doi.org/10.16806/j.cnki.issn.1004-3934.2021.05.005
https://doi.org/10.1161/HYPERTENSIONAHA.122.20449
https://doi.org/10.1016/j.healun.2019.01.505
https://doi.org/10.1016/j.ijcard.2012.09.074
https://doi.org/10.1073/pnas.1933740100
https://doi.org/10.16806/j.cnki.issn.1004-3934.2020.03.019
https://doi.org/10.16806/j.cnki.issn.1004-3934.2024.01.010
https://doi.org/10.1161/circ.144.suppl_1.12156
https://doi.org/10.1253/circj.CJ-13-1586

B, ME

[35]
[36]
[37]
[38]

[39]

[40]

[41]

[42]

& Rl B, 2023. https://doi.org/10.27658/d.cnki.gzzyy.2023.000089

Farha, S., Sharp, J., Asosingh, K., et al. (2012) Mast Cell Number, Phenotype, and Function in Human Pulmonary Ar-
terial Hypertension. Pulmonary Circulation, 2, 220-228. https://doi.org/10.4103/2045-8932.97609

Olajuyin, A.M., Olajuyin, A.K., et al. (2023) Immunomodulatory Macrophages and Treg in Pulmonary Hypertension.
Comparative Clinical Pathology, 33, 163-173. https://doi.org/10.1007/s00580-023-03540-8

ZCH. AR PH AT I B L C R 1 2 D- R AR AR R [J]. AR SR 5T, 2014, 12(29): 44-45.
https://doi.org/10.14033/j.cnki.cfmr.2014.29.111

BEAE. A€ WS ML B ZEME I R 3 CRP. D-D /K- F5izh k& EM K R[] KRR &, 2015, 20(6):
1117-11109.

Wotowiec, L., Medlewska, M., Osiak, J., et al. (2023) MicroRNA and IncRNA as the Future of Pulmonary Arterial
Hypertension Treatment. International Journal of Molecular Sciences, 24, Article No. 9735.
https://doi.org/10.3390/ijms24119735

SN, ZHEER, REH. KEIEHID RNA S503) ke 0 B AR A R[], P Aem ik 42 E, 2020,
28(7): 685-691. https://doi.org/10.16439/j.cnki.1673-7245.2020.07.020

iy, TR, ZREA. KA R R EVE TS T T Lo PRSI AORE SOk (3], 5 o B il 16503 2% 3K,
2023, 31(7): 27-32.

XN, B ==, 4% B 77, HIF-1 A A 3 ks R [0]. AE 3R 403 &, 2018, 49(6): 423-427.

DOI: 10.12677/jcpm.2024.32056 386 I R AN A 25 2


https://doi.org/10.12677/jcpm.2024.32056
https://doi.org/10.27658/d.cnki.gzzyy.2023.000089
https://doi.org/10.4103/2045-8932.97609
https://doi.org/10.1007/s00580-023-03540-8
https://doi.org/10.14033/j.cnki.cfmr.2014.29.111
https://doi.org/10.3390/ijms24119735
https://doi.org/10.16439/j.cnki.1673-7245.2020.07.020

	慢性阻塞性肺疾病相关性肺动脉高压的发病机制研究进展
	摘  要
	关键词
	Research Progress on Pathogenesis of Pulmonary Hypertension Associated with Chronic Obstructive Pulmonary Disease
	Abstract
	Keywords
	1. 引言
	2. 发病机制
	2.1. 肺血管重构
	2.2. 肺血管内皮功能障碍
	2.2.1. 一氧化氮(NO)
	2.2.2. 前列环素(PGI2)
	2.2.3. 内皮素-1 (ET-1)
	2.2.4. 磷酸二酯酶(PDEs)
	2.2.5. 5-羟色胺(5-HT)

	2.3. 肺血管收缩
	2.4. 炎症反应
	2.5. 高凝状态
	2.6. 遗传因素

	3. 展望与小结
	参考文献

