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Abstract  Pulmonary hypertension (PH) is a life-threatening condition characterized by a
progressive elevation in pulmonary vascular pressure, ultimately leading to right ventricular
dysfunction and failure. The core pathological features of PH include abnormal contraction of small
pulmonary arteries and vascular remodeling. In recent years, endoplasmic reticulum stress (ERS), a
critical adaptive response of cells to internal and external stressors, has been shown to play a key
role in the development and progression of PH. Through the activation of major signaling pathways
such as protein kinase R-like endoplasmic reticulum kinase (PERK), inositol-requiring enzyme 1a
(IREla), and activating transcription factor 6 (ATF6), ERS is directly involved in regulating
aberrant cellular behaviors and vascular remodeling in PH. This review systematically discusses the
specific role of ERS in the pathogenesis of PH and evaluates its potential as a therapeutic target,
aiming to provide a theoretical foundation for novel clinical interventions in PH.
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therapy

Fund programs National Natural Science Foundation of China (Nos. 82570084, 82405380); Key
Medical Research Project of Shanxi Province (No. 2023XM003) ; Natural Science Foundation of
Shanxi Province (No. 202203021221238); Scientific Research Project of Shanxi Administration of
Traditional Chinese Medicine (No. 2023ZYYB027)

Corresponding author Liu Xiansheng, E-mail: doctorliu69@126.com

flizh k= & (pulmonary hypertension, PH) &—Fft LAzl fik 15 77358 T e R AE 975 2
AFURES, ATHZFOITER S, JFRATTRESEUE OIS, WS, AEREAL 1%
N 23] PH RN, SIS 8220, PH A 32 S0 B AE Rl A5 BE Wi A s a0 K
SIS W40 (pulmonary arterial smooth muscle cells, PASMCs) )5 % R4k,
FERE B AR R D RERERS K A J5E R34 Cendoplasmic reticulum stress, ERS) 2/ M)241d F2
S#2, F (endoplasmic reticulum,ER) & EANMLER (4. 378 510 M2 040
o AR B B AU RO SR T 0N R R AT R R A B AL, M R B E AR
M Cunfolded protein response, UPR) i & ERSEl, ifii ERS H' RNA £ ER ¥ (protein kinase

R-like endoplasmic reticulum kinase, PERK) . WLEEFE K 1o (inositol-requiring enzyme la.,



IREla) . WEML#EEK T 6 (activating transcription factor 6, ATF6) 3 4 UPR {5 5 /a2 2% ]
I B R AT RO RS . MIHE A RS 2 M A E ER AR, £
[R]85 PH H1, UPR {55152 25 nJ VA2 i L8 400 M 1 57 R LS AL AN T e B ik i 2 55 PH
fil & A, H AR ERS SR 4-28 5 TR R T PH MO PR AT AT DU R
FIT G, Mk, #LF ERS A RERON PH BITETEIGTT SR .

1 ER MY&5# 5B TRE

ER J& FUZ ML Y 5 K LI RE 2 RE I PEGIAR 35, 1 s 2B 00 T 2 AU = 4
PR EERIRI R, o ML T AR A 50%Bh b ER S & B AUE 7 A 2R (1 M s I 2R
M, A S SRR Cax Fads ks, TEMRA. PSSR SRR, ER A HHR
P BRI B EARFEAER, FRK ERSPL. HZMMIER ERS J52W0E UPR, F ik
RER FPT A R « B 5873 T FEAR A AL B ORI RG2S N sl BE I
AR UPR 15 5 1 SE M T B0, UPR #%.0i@#% HH PERK. IREL Fll ATF6 2%, X488
M4 ER B4, rRMBMEES (B D .

IREla j& UPR [ OfREE:, #EREFE» FHMEEOEMLSSHEA (binding
immunoglobulin Protein, BiP) £5& . #izi & & A R0 {f IRElo R 5 . REI HEERLL
W% J5 ¥ IRE Lo 225858 H RNase W& PR RIS 28 DD e e IRE 1o 1) £ B g2 B %
X-box £5A [ 1 (-box binding protein 1, XBP1) mRNA, ;=454 XBP1s # 3% [K . XBPIs
SN, L ER FAR TSN BT B Be 77, S50 P 0 DA O AR B (R o R
P& E A IR LA K ER TR, 546, IRElo @it M IRED KHUT mRNA P 5T
A mRNA LTS 00 B4h, IREIcd& 3% TNF 24K % F 2 (TNF receptor
associated factor 2, TRAF2) #if INK K& NF-«B 5 5id#, NSFIESHT (B D .

PERK 5L FR I B LU R T 200 (eukaryotic initiation factor 2 alpha subunit, elF2a) ,
MEEREARE K, BOHEREERA ER, it GADD34 iR 1Bl kK1

(B 1o AR, PERK 0 5 15 P8 1 5 5 PR3 A Hh 2 % Rl F 4(activating transcription
factor4, ATF4) #iF, FMEdtdfd NIk fFis, ERFEEaiATERER, ATF4 #5500
FIE I T 8 % [K 7 C/EBP [Y8 21 (C/EBPhomologous protein, CHOP) F3RiE, B
TR,

ATF6 7t ERS T 5 BiP fi# i, iz Z&/RIEAEM S1IP M S2P A BEYIH], AR
FATHMER N SN i (B 1D o BJEA TR N S e s R 735 40 HE A 41



Mk, EiTREE (0 BiP/GRP78) A NS SG B AHSC AL A, M5 ER 7 & e /AN %

AR, AERFRRSE.

B 1 ERS %S UPR {5 5@ %

Fig. 1 The UPR signaling pathway induced by ERS
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