WUl oK 2E e i CBE 2 W) 20254 5 H
JOURNAL OF ZHEJIANG UNIVERSITY (MEDICAL SCIENCES) May 2025

Open Access DOI1:10.3724/zdxbyxb-2024-0216

o LA AL 10 20 it o it i

WEH, AR, B
BNERKFHEE ZERERE, #rT &N 325027

[ ZE] FSIUAR R Z (ROP) A BT = JUAL A 69 AL W JE e 5 3 78 M %
oo BAFAR GBI S hE N R A KEF(VEGF) A8 %45 5 i@ %[ 4= PI3K/
Akt AKEEF B T (HIF)-1o/VEGF 5 | &AL 58k A 9% 3758 B T (TNF)-a #= Notch
FREFBBAEROPE BT PRALR S, SRER BHEHAKEF-1. £
B i@ it PI3K/AKt 43 5 38 B8 08, W R B 37 A ol B A R F AR & AR E Fidad
HIF-1a/VEGF 45 5 38 33 H) AL W B A s R B Z i@ i 38 3 M A — AL RABR 75
2% i BAC B AR, M R e B AR AR -3 % R A e iR I B2 VT 47 4] TNF-a
A~F09 K IE R, BEAL W R F Fo o 5 R, AT 8 3R W) BT AR o R K -
5 kB3 4] ) DAPT i@ i3 FALT Notch 13 538 36474 - e 378, LR M EF
WA B HANE R Ie P R T S @R HT A s EAE R, 7T 4 ROP 9 24 4 #F
K Al R R A

[ ] P LALR R L AL AR BT SR IR B T -
Notch; 254 ; 4238
[HRESZES] R779.7;R774.1 [ XEFER] A

Advances in pharmacological research for retinopathy of
prematurity

XIE Yanxi, ZHENG Suilian, YANG Hui (Department of Ophthalmology, the Second
Affiliated Hospital of Wenzhou Medical University, Wenzhou 325027, Zhejiang Province,
China)

Corresponding authors: ZHENG Suilian, E-mail: doctorlily@foxmail.com, ORCID: 0009-
0002-0460-2220; YANG Hui, E-mail: wzfeyyh@163.com, ORCID: 0000-0001-9583-9076

[ Abstract |  Retinopathy of prematurity (ROP) is a proliferative retinal vascular disease

Wk H M (Received) :2024-05-20 &R 1] H 3 (Revised) :2025-01-16 52 H I (Accepted) :2025-03-06 W25 % &
H 4 (Online) :2025-05-21

E2T1H (Funding) ;#1714 EZ5RHE R (2023Z0512) 5 38 R0 AR 55 B2 A5 5 H (kjfwo8)

88 —{E3& (First author ). i 75 , W1 WF 58 A4 , 32 B DA 57 JL A IO R 25 1 B At BIF 9T 5 E-mail : 1374199290@qq.com
ORCID :0009-0002-7782-1117

@15 1E % (Corresponding author ) AR , £ AT BRI, 2452 , A0 A= S0, 328 DA S35 77 LA IR 5035 728 A4 A 6 Tl
4% ; E-mail : doctorlily@foxmail.com ; ORCID ; 0009-0002-0460-2220. 4% W&, TG EE VM, 3= B I LA I FE 056 728 B I A
FIFEREA T ; E-mail : wzfeyyh@163.com ; ORCID : 0000-0001-9583-9076



- 412 - WL R 2R (R4 RT) Journal of Zhejiang University (Medical Sciences)

that threatens the vision of premature infants. Various novel drugs have demonstrated
therapeutic potential for ROP by targeting signaling pathways associated with vascular
endothelial growth factor (VEGF) [such as PI3K/AKT, hypoxia-inducible factor (HIF)-1a/
VEGF], oxidative stress, tumor necrosis factor (TNF)-«, and Notch pathways. Propranolol,
insulin-like growth factor-1, and celecoxib attenuate pathological neovascularization via the
PI3K/Akt signaling pathway. Tripterine and melatonin inhibit retinal neovascularization
by modulating the HIF-1a/VEGF signaling axis. Adiponectin mitigates the damage caused
by oxidative stress and preserves endothelial function by enhancing endothelial nitric
oxide synthase activity. Omega-3 polyunsaturated fatty acids suppress TNF-a-mediated
inflammatory responses, modulate retinal development and angiogenesis, and reduce
retinal neovascular lesions. DAPT, a <y -secretase inhibitor, blocks Notch signaling to
suppress abnormal vascular proliferation. These agents exhibit synergistic multi-pathway
anti-angiogenic effects in preclinical models and early-phase clinical trials, offering critical

insights for advancing drug development and clinical translation in ROP management.
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[ AERETE ] 7~ )LALM IE5% & (retinopathy of prematurity , ROP) 5 /8" P9 & A K B F
(vascular endothelial growth factor, VEGF) ; # g Bt LB 3-8 B4 (phosphoinositide 3-
kinase, PI13K) ; & & . B B (protein kinase B, PKB, Akt) ; /& &% 5 B F (hypoxia—
inducible factor, HIF) ; ¥ %% 3 52 B F (tumor necrosis factor, TNF) ; #& & £ A A K A
F (insulin-like growth factor, IGF) ; 2.3 AL M & % % (oxygen-induced retinopathy,
OIR) ; AL W JEE & % L & 2@ i, (human retinal pigment epithelium , hRRPE) ; — &AL &
4~ B (nitric oxide synthase, NOS) ; m% 4F 4t 2m B £ Kk B F (fibroblast growth factor,
FGF) ; % R 46 F= fig s B2 (polyunsaturated fatty acid, PUFA) ; = + = &% o< 4 B2
(docosahexoenoic acid,DHA ) ; N-[ N-(3,5-=—#.E LA ) -L- 7 Z B 2 ]-S-2K AL H 4
B A#T 85 (NV-[ N-(3,5-difluorophenacetyl )-L-alanyl |-S-phenylglycine-butyl ester, DAPT)
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