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Abstract

Dry Eye Disease (DED) is a common multifactorial ocular surface disorder, whose core mechanisms
involve tear film instability, ocular surface inflammation, and hyperosmolarity. In recent years,
studies have revealed that corneal lymphangiogenesis plays a crucial role in DED, promoting im-
mune cell migration and inflammation amplification. Corneal lymphangiogenesis is triggered by a
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variety of internal and external factors and is regarded as a chronic inflammatory condition. It in-
volves the activation of both adaptive and innate immunity, which in turn leads to corneal epithelial
and lacrimal gland dysfunction, forming a vicious cycle. Under normal circumstances, the cornea is
avascular and possesses the immune privilege characteristic of resisting angiogenesis and lym-
phangiogenesis. However, in dry eye models, the activation of corneal antigen-presenting cells in
regional lymph nodes has been observed, suggesting the potential formation of new corneal lym-
phatic vessels. With the identification of reliable lymphatic vessel cell surface markers (such as
LYVE-1, CCL21, FOXC2, VEGFR-3, etc.), in-depth research on corneal lymphangiogenesis has been
enabled. Numerous studies have demonstrated that corneal lymphangiogenesis plays a significant
role in the pathogenesis of dry eye disease, making anti-lymphangiogenic therapeutic strategies a
promising viable option for DED treatment. Additionally, a small number of clinical trials have been
conducted to validate anti-lymphangiogenic approaches for dry eye disease.
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THRAZ B TR 51 R A IR R AR T B R TR AR E , AT 3 B0 2D RE R g AN IR AN IEREIR (9 — 2K
RAETESIR[1]. T ERIUONIREE KL 5FFE. ROt BefEATIR2]. Ja5eE I kiE, #Hizh
THRAE ) BB AR R A Th EEZ N 6.8%, H kM T B3], TIRER AR R, Tl
FRIBIEFUAR H T HROACIPR (4 2 ML 2 — A JORE RN e S Bif4 ] IR A BETC I Atk L2557, R0, e

FRWATET IR I T AR AR bk LA (R AR B[S [6], IXERVFE T RVATT I — B a, HAEERME
So ASTORS ZRGE U G SCHR, - R A A bk E2 2R RO LA, SR e TR ) BARAE T, JEx X £
M BV AR BT AE VR YT SRS AT AT AR B, D R AR YT 4R 3T 0 S B AN R 4

2. AIRKBERNERSIET

4 I, RPN RIER, BAMEERME, B AR E kR4 B (7], R
ﬁwﬁwwﬁ;cmmm&ﬁﬁﬁ%?%ﬁ¢ﬁk%ﬁﬁm7%ﬁ%%%i%img,memﬁiﬁ
A . B U R S AR B KB, Wl: LYVE-1. CCL21. FOXC2. VEGFR-3 %%, Xfff
JEK B2 A BRI AU AR K I HEREVE U2 ORE I 2 51 S A AR 2 AR R ) V2 RS . SRR A
TFHRSE . AR RN SOREVESIR b B AH OC SR AaC . IR GME A A L A2t loe s . Ml IRt
9 JCUT RGN A R 4 e = 555 3L SO I 2 5 7B A B 2 ) AR BRI B (51 (9] [10] 0 bk R IR )
YER 2 51 S A RSN E 51, 75 A B8 M bk EE A BRI e — N A B s RS P 9 E 25 11 2 Ko 10
B, PR EAE R — A B 1 (1 bR EE R [ A P % I PR T, X 2 B BRI S, I A 5] 5 A
TR A, AR TR E R AR ],

Mimura %5 A [127] A R HR 48 1 DK BRSO A7 I8 50 o 37 A2 L A T A, 7 PR SR A8 1 WL 852 3810 52 400 1) ik
HAEAER S, i RT-PCR A& I IEH KA RS VEGF-C mRNA AL, 1sdi)E 3 RAMES
VEGF-C f1 VEGFR-3 [{1#%iks ETF, W] VEGFR-3 Fl VEGF-C 2 ff Itk B8 A2 BOAH 26 (1 YR P R 2
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VEGF FE M52k VEGFR TEAEHE A B ELVE A sl 2 CE FE[S] [13], BRibz oh, iH —LeHAh R T
XPibk L A E A DG, MMP14 7E A B AT J5 KA B3 i, RS (2t Mok BV 10 AR R, MMP14 Al fg
& [ VEGF-C F1 VEGFR-3 301K /KPR 75 5 A WS I A oAbk B2 38 2 i, LRI IE 75 E— 2D R 7
[13]. 2002 £, Kubo [14]5& T4k 40 i A= K K7 (FGF) A 18 P Sz 40 i A0 ifn 785 & 6] 40 i A 435 vh VEGF-
C MRS, T 0M B AN LA 2R . 2019 4E, Tong Lin [15]H1BA & ¥l TGFBIp 5 VEGF-C #] WA 3
FA R S A G, TGFBIp 530k ELE P B2 9 T i, i A bk IR A e (iR ik 51 5. T VEGF-C RERE(E 2
WRELE N R AR B, SR SR E IR LV 25 A, A 3 R HE S A R A A o I/ AT AR AR K Rl F-(PDGF)
S FCAH 52 AR (PDGFR)TE I bk B 45 A2 Bt B A VS TE R F16]. A AERLER 2 (Ang-2)7E M Y A 5 1
IR ELE A R A A bk B PR R T L P A B A e T e B T DGR VR [ 17] . B A K R T (HGF) 2
— P BE IR BEAE A AR B B2 I A R 7, FERRI i ik, i@id HGF 5 HGF-R G, (REke A g
MU GEAITE %, B0 A FE[18] [19]. IT KB FC R I — Lo g RF M AR SEVEE I, Re A 280 i) £
ML AR B A . Je ik Je A i) LA VEGF-C. bFGF #1 PDGE-BB Hill 34 44 A bk 8 A i, 820 280E
PO MM 2 B AR [20] . Cursiefen [P H 4>+ FA B VEGF Trapl-2 HF1 VEGF #1 PIGF #lii| ifiL i
MR RE R [21]o FERPEFAWT RS2 oS BUEBAA W oS A av, AT RLSTILIE BEPE R 28 M A 158 rhobk
ELE AR R, A R PRI IR B A BT R 1B YR YT I R [22] 0 Ak, AT VEGFRI. H¥A1E VEGFR2,
e VEGFR3. 3 b EATAE R T M7 MAE T Bk 1 (PD-LD) 2 S 5Huibk e A S B 7[5, Wk
ERTREAE MR VR IT I R B AR T, I, RORAE BB L.

3. FHREERI e R & mLH

THRE J& T RAE PSR a0 E B S PR A AR 1 2 L RIRAIE,  — TRl 4 TR G A A 2 Y
(Aqueous-Deficient DED) LA & 7% & i 5 5 (Evaporative DED), i fl45 Sjogren £ & MEAIAE Sjogren Y, J&
HEHEBRBR DR RERG 5 EE[23]. TRIERRRERR S, R, G 5%3) 34%M N EE TR, %«
PEER R T 5, HEEFR MmN . 568 T IRE B & FAE RTS8 783 £It, At
RERBILGF 2] [3][23] [24]. FHEREURE R Z, HPhamTREE. 3805, BEREESE, 1
P FLR K0T LLAr PR R AR SR AL VR ZE RO s B A i A R B . BRI S RO BRI . R
&, RIS AL R KR B, WH. BUESTEE, KRR AR M AR OGRER, B E T
MR EREA—, BAE A, Hags B RRFE M AE L B8, P E RS T AT
.

R o B AR AS R AT 5 0 SN I BEWOE, AT IR A AL S 38 s AL, A TR R, FHRE R
FAMBPAEAL)-1a. IL-6+ IL-8. HIRIRFER T-(TNF)-a TNF-A. #1LE 732 44K(CCRS). M40 4 i
B A(CXCR2) L IEH A WA G, ELome ™ 22 Jo R S IR 74 R S TEARIOR[8) [25]-[27] RS S50
JREREEJE, T HRAE A JORESN M B RS HLA-DR JURE 234000, IR, EVEgNA. BIRIL
Hrdhfo. B 4HMOF0 T ZMMI(Thl. Th17 A Treg), HREBKHILTIBPERE, SRS BIRH S KIENT
BR[5] [26]-[27]. WHEEMAMNE N N=)Z, 2R RE KFEE . FilE, FRZE R0 o ik 2 R
H, /AT bR, RRERTRE . RER RG] i AR A B = > . Thae TR, FEE
EE WD, AT AR AR e A AR PR, T HRRE R AR 1 LRI (28]

4. FIREFRRHEEERSHTEN

FRT, T HRGE SRS 5 R MEOEH VIS, IF B ShR Ak g A, EIFAERE M
BRI, 2011 4, Goyal 58 A[29]8E AL/ B HRAEAL R hiESE 1 A T A bk 248 T A, A AT T4
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CD31 1 LYVE-1 X Jett, W2 EE R F 1 VEGF-D M VEGFR-3 B30, k& VEGF-C.
VEGF-A 1 VEGFR-2 /K- P T & . FEET R TAERIIRN, KA, Goyal HIBA[30] ) FHRAE /) FRUIE iz i 4k
NPT VEGF-C Buh, W8 FIF HRAE /I R A BB A 9bk B2 AR AT AR S B A, RIS 28 Al PR IR 7 b, X
5P HRE B AR L DIAE DG, RSO 3 G B VT 70t 18 35 PR, IESE4T VEGF-C Be bk B4 A2 B,
A K A AR S S T IR R AR ML AL T JJIESE . ST Lee HIBA[31]E XK1 T SP/NKIR #4t
5 DED Hibk B AR OC &R, KIL T NKIRJ F5G000 m] 008 B L4 A2 B, 4 DED JRJ7 4 134
o TSR N3 1R BAE T HRA AL /N B3 A i) 7 MBS bk 20355 110 A B mT A 200k 2> 90 S 1 28 4 L Fr i i, I
HAT AR MR, o 0 v bk A A i mT A D T IR (P FE VR T SRS

2009 4, Koenig %5 N [32]7E—TAT A 7t v 5 0 LA 70 10 HR VR P LAA 0080 i 35 57 A7 B2 4 Pk AR 44 1Y
(BT AE M TR R, (R = VPN JR) 048 DA B B 03 R VA 1 R P 07 RO 2 AR k56 . VEGF F R
& — i A AN B AR R BB [S] [13], Jiang %5 A[33] R BLEE I T VRS DR BLPU(PT VEGF-A)
(16T BIR £ 3 bt R 2E 7 YRl R P ] 1 B R0 DR R 45 1t 5 T BT AR 38 . 38 053« Be4h, 7E 2020 4,
A — T RTBE M W E BEHLR R 75, Kasetsuwan [34]F1BAiET-HR 83555 H B3 0.05% D4R B4t IR
W, WIS G R IR EF R AR E M A AR G T4 T BA G52 s . Dk
BREPUATRER THRIRIT I RTAT 259, 20300 2 o T I Huith B A )i g

BT AEA AR K R F-(FGF) B8 11 VEGF BU iR 2815 31175 5 A7 B I8 Rpk LV A AR 1 (35 DRI, 41
# FGF IRz Atk B4 A2 B2 DED T AEVA TS0 5 . SRR IR 8 — B A VR I 254, iRl
BRI AE FGF (— A U itk B A2 R ) B e R 36], TEIXIUAHA 2 F I E S 0 AR 7o, D
TR 225 25 1 R R R 5 B R U BN S2 VEAN AR, v R06 o7 35 R T HRE (9 2 WA A 32 SR
AR Z AL RFEAR TR, (BHECAPIR EE AE aTT T AR SR AL TR . IR A AR R 1) VR T T IR A OG5
WA S — AT ATH B AR IERE, W — 0 e AR R PE gt 7 eI SRR, (R R B IIE R
IR T

5. e Sty

PUIMAE A 7 vk L] VEGF-A A5 1M IEE AR L3 v B Ax,  HAZ0 B I7E 80 & REH SR i 15
T, MEEMBLEYIE . VRERHPUE N VEGF-A o fEhifk, C7EIRRHMIER G0 BE AR 1) Hh 7R y7 RL[6].
£ DED 1, NS 38 B L nT sk P Bt AR I8 1) 98 i ) B, Rk = 4% DED %7 RCT ##is, iEHE
SRR, LhAh, DUARER ST BT M AR R, 0PIk A AR s i BR[S5]. X fR 1 T Hox DED Hith 2
I FRIE BIRIT R, TR S BT A TE A, JUHAE DU A BON B R B R . RO T BRI
PRI, PPl HAE DED A ) Bk R 8 R IR

Uitk L L T2 R 5 T VEGF-C/D-VEGFR-3 15 5l %, 1208 B4 e e R # bk 2 A 2B &, HF7E DED
B, 5 RER G SN B TIAR IR (4]0 Ji [32] BB R I VEGFR-2 /)N B AE DED 35 Ja bk B2 ek 2>
RIEAREXI(U TNF-a. IL-8)E.2 F I, #ix VEGFR-3 |l e %L, Lee [4]3f— Fi@id NKIR P57
L733060 iAW SPANKIR R4in] i VEGFR-3 ik, /b itk I o TR . X L34 sk
5 B SCRFUIBR BV A BTV 3 77, AR PRI AL IR ko AH bE DUARER 5t , #E1) VEGF-C/D 5 VEGFR-
3T VEE H AR R, FTRETEE & DED H LUK EL S5 90RE N F B . ARk T KRR S AT,
I AR 6 56 1F 322 4 AT 3K

6. NESRE
B TR RO e FHOEAE A S DA R — AR IR, IF LW AR TR,
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IR F 2 IR AR R AR, RV AR PR S J PR SO A R RO 57 AR 8 S
FPEF BT REFENL. SRR, BEAIIREKR3T]. BEEMEE N ECR R ERR IC Y R BLLA
B NATTHS A BT R R L IR AW TE s I R 2 P B A REOT A IR ER, — Blf PRARR tBIE S 1 98/ #
R A IR LA RE S T IR REIR, XN T IR BB iR 3R At 18 (K BB AN 7 Ry o BT A b B 2R R VR T
TR ATAT HAOME R S, H AT A A6 A 25 PR SR e, (B A A R S BT TN 53 ORI FF IR
N
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