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[Abstract] Bone morphogenetic protein 9 (BMP9) primarily synthesized by hepatic stellate cells, is a
multifunctional circulating growth factor with significant biological roles in regulating endothelial cell function,
maintaining vascular homeostasis, and modulating tissue inflammatory responses. Sepsis, a challenging disease in critical
care medicine, not only presents the dual challenges of high mortality and therapeutic difficulty but has also emerged as
the leading cause of in-hospital mortality in intensive care unit (ICU). In recent years, to effectively reduce sepsis-related
mortality and improve patient outcomes, researchers have delved deeper into its pathogenesis, with the role of BMP9
in sepsis having emerged a key focus in this field. Multiple studies indicate that sepsis-induced vascular endothelial
cell (VEC) injury is a central event that drives microcirculatory dysfunction and precipitates multiple organ dysfunction
syndrome (MODS). Moreover, alterations in BMP9 levels in sepsis patients are closely correlated with disease severity
and long-term prognosis, suggesting its potential as a novel biomarker and therapeutic target for sepsis. This review
systematically consolidates domestic and international studies in recent years, focusing on the pathological relationship
between sepsis and VEC injury, the expression characteristics of BMP9 in sepsis patients, and the protective effects and
specific mechanisms of BMP9 against sepsis-related VEC injury. It particularly analyzes how BMP9 exerts endothelial
protection by preserving barrier integrity, regulating inflammatory cytokine release, and inhibiting oxidative stress
responses. The aim is to provide a reliable reference and new insights for refining the theoretical framework of sepsis
pathogenesis and optimizing clinical diagnosis and treatment strategies.
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PRI 2% 4 B IR %, 1 2 H 928 S v 2 R T S50 22 4 B ) RE R
(multiple organ dysfunction syndrome, MODS)[ ! :O WeHEIE A
B AR AL R R L. BRI 5 000 J1 ik
HRIE B R SRk 30% ~ 50% , B EL Lk FAE W45
& (intensive care unit, ICU) g Z 0T 10 1 2 5 A [2:0 JinKEg
N2 40 (vascular endothelial cell, VEC ) 244 B M A1ZH 21
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%%%[3:(3 AR EE 9(bone morphogenetic proteins 9,
BMP9) J& #% 1k 4= K K F - B (transforming growth factor- 8 ,
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DR FE DY R, BMPO W REA 2 L4 P9 1z
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HEAE I 1 FR 3K K-, B 825 TR R 98 AE 9IRS I i B0
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S ANMI I RERE A . BLAh v IR PR FRA 3 WAMA TN RNA-
1-3p (microRNA-1-3p, miR-1-3p) 3@ 1= #1151 P S5 9 7 3 AH
X 1 1 (stress-associated endoplasmic reticulum protein 1,
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myocardial dysfunction, SIMD). i 75 1 & Tk B 40 15 (Seplic
acute kidney injury, SAKI) M Ji 25 5E A5 26 P ki o5 (sepsis
associated encephalopathy, SAE) %%, HTfii, BMP9 {E f—F
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il VEC il 48 25 B R 32 VR 19 SR 2 (tyrosine kinase with

immunoglobulin-like and EGF-like domains 2, Tie2) [ FRIATK
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W BMPR T, 283 % 52 & 1 (activin receptor-like kinase 1,
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JEL . SRR e gt e — A2 T 28 BMPO AT 4 i
IG A | R T Tra o J52 88 i 2 T AR St 9 AR A5 4 v,
AT . 25 Bl R B S A T & B AN B A 7R BMP9 B
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SAMTERY, BMPO g 2 M IE 50T, B
S G g S JAE AR DG AR B IR - 19 23K . FE IR FEAE /) FURE
KA fdvged SR8 7 - o (tumor necrosis factor- o , TNF-a )
S G RE A 5 AT A L PTG Toll #3244 4 (toll-like receptor,
TLR4)/ & #£ 43 16 A F 88 (mydoid differentiation factor 88,
MyD88) B¢ Jiit 1 iz % 1k £ 111 ¥ Bl (adenosine monophosphate-
activated protein kinase, AMPK) i [, 5 [ o P9 57 20 gt 473
T & REAEAG 13 , T — 2L e DA Ak e 3 354 el i 7 e
[F)RE TR AR AE M S PRI O v, JHF 552 P i 240t ] 3 el i
I TLR4 3 5, 0 0 28 40P 700 (B A 1 R A2
BMP9 7E G5 N . SEAE A TR il aek P vh A7 WU 424
—J7 T, BMP9 A BIpE] _EE TLR S8 5 (el 2 TLR2 il
TLR4) (335K, e JiE 2 F1 TNF- o 1755 1 2 2 i
RATEI A P BER , IF38 353 MA S RE 20 M PR - R AL I
TRE— 2 R G A0 N I AR R, i R N B AR A, A
W AR A T R T AR B — 7T, BMPY &
SEACE ) R AT 3P TNF- « « FL 40847 & (interleukins,
IL-8, IL-6) Z-4E R DA 7 RS, [R5 B - R 1 M2 R
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RER TR B RGBS R W MR o BMPO A i
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Wk 200 0 A8 A W 05 1 L 2R TR BE ) S S T BE , DT A R EEE
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BB AL 52450, AT LA AL - B I B T2k
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AR LB AL, Fe LRI i Lo JILIN B2 AR B 5 A S e
4 ZEERE

VAL B 24 45347 9 550 144 ) i s ek 7 I R & A i e it
PP SCHEAE T, NN 4 A E R TR 30 fb 2 R T R B
FEARSCA LSRG A R AR . DRI, 4R e P 2 4
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SER) VEC (803, MLAh, MR & N 2 25 B DI AR i
i, BMPO i u] 75 VEGE AHOC(F 52 WA JA4% TNF- «
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