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ABSTRACT

ABSTRACT

Normal cornea without blood vessels are transparency, it is one of the most
important refractive media of eye.The formation of corneal neovascularization is
corneal pathological changes which is caused by a variety of local and systemic
disease , it will not only loses the corneal transparency, affects vision and causes
blindness, but also lead to corneal transplantation immune rejection.The exact
formational mechanism of corneal neovascularization is still unclear.Corneal
vascularization is an eye doctor has been facing a very difficult problem, how to treat
angiogenesis is currently a hotspot in the research of ophthalmology.This paper aims
to study the role of vascular endothelial growth factor C (VEGFc) is to activate Notch
signal pathway and matrix metalloproteinase -13 (MMP13) for inhibiting the
production of type I collagen in corneal stromal cells and epithelial cells ,to discuss
the new mechanisms of corneal neovascularization, to provide theoretical basis for the
development  of  clinical treatment and new drug for  corneal
neovascularization.Previous studies of corneal neovascularization mechanism are
focused on the vascular endothelial cells affected by angiogenic factors and related
signal pathway forming the "budding" growth grocess for neovascularization through
extracellular matrix degradation, proliferation, migration , but the mechanism-the
extracellular matrix produced by the stromal cells and epithelial cells is suppressed by
angiogenic factors and related signaling pathway,thereby promotes the formation of
neovascularization -was completely ignored. Research shows, VEGFc¢ whether
complete polypeptide precursor , or the mature protein by hydrolysis, can promote
the formation of new blood vessels. However, VEGFc receptors are VEGF receptor 2
(VEGFr2) and VEGF receptor 3 (VEGFr3), the main function of VEGFc promote the
formation of new lymphatic vessel by VEGFr3 ; the mechanisms of VEGFc through
VEGFr3 promoting angiogenesis is still unclear. Because Notch can activate the
transcription factor Hesl, regulate the expression of VEGFr3, strengthen the

function of VEGFc; MMPI13 promote the formation of new blood vessels by
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ABSTRACT

degrading the extracellular matrix collagen fibers, Therefore, the mechanism of
VEGFc promoting neovascularization is likely through Notch signaling pathway and
MMP13. However, at present the mechanism of VEGFc through the Notch
signaling pathway and MMP13 promoting angiogenesis has not been reported, the
mechanism of corneal stromal and epithelial cells in the presence of VEGFc¢ inhibiting
extracellular matrix production by Notch signal pathway and MMP13 has not been
studied . Therefore,this paper aims to study the mechanism of VEGFc promoting
corneal angiogenesis through Notch4 , the transcription factor Hes1 and MMP13 by
the corneal neovascularization induced by alkali burn in the rat and the cultivation of
rat cornea stromal cells and epithelial in vitro, by RT-PCR, Western blot, in situ
hybridization and immunohistochemistry staining detection method.

Alkali burn induced corneal neovascularization in rats model results show, the
protein and mRNA expression of VEGFc, VEGFr3, Notch4, MMP13 and Hesl
increase along with the increase of neovascularization , the protein and mRNA
expression of Coll A2 decrease along with increasing neovascularization; VEGFc and
MMPI13 mRNA expression are in endothelial cells of angiogenesis and also
expressed in corneal stromal and epithelial cells; MMP13 selective inhibitors 444283
can restore CollA2 protein expression , reduce the formation of corneal
neovascularization; while the expression of VEGFa protein doesnot increase along
with increased angiogenesis , and the expression of VEGFr2 protein decrease along
with increasing neovascularization. It is showed that VEGFc, VEGFr3, Notch4,
MMP13, Hesl and Coll1A2 is involved in the formation of corneal neovascularization
and the formation of VEGFa and VEGFr2 are no correlation with the corneal
neovascularization.In vitro, cultured corneal stromal cells and epithelial cells
experimental results show, VEGFc can promote the expression of VEGFr3 Notch4,
Hes1, MMP13 and inhibite the expression of Coll A2; the inhibition of expression of
CollA2 by VEGFc, is through the up-regulation of Notch4/Hesl and / or
MMP13/Hesl expression, respectively byy -secretase inhibitor DAPT and selective
inhibitor of MMP13 444283 blocking. Results in vitro showed that, during the
corneal neovascularization process, VEGFc can respectively through the
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ABSTRACT

up-regulation of Notch4/Hesl and / or MMP13/Hesl expression, inhibit the
production of CollA2, thereby promoting the formation of corneal
neovascularization.

The research results show that, in the angiogenesis process, angiogenic factors
and related signaling pathway, not only through the "budding" mechanism of
vascular endothelial cells degrading extracellular matrix , proliferation and
migration , but also through the inhibition of extracellular matrix expression produced
by corneal stromal cells and epithelial cells, promote the formation of corneal
neovascularization. Therefore, the restoration of extracellular matrix produced by
corneal stromal cells and epithelial cells, is a new way for the treatment of corneal
neovascularization. Selective inhibitors of MMP13 444283 can be used for the

treatment of corneal neovascularization.

Key words: Vascular endothelial growth factor ¢ (VEGFc)
VEGFr3,Notch4 ,Hes1,matrix metalloproteinases 13 (MMP13),Coll1A2
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1.1 fARES

PR S O, A0 LA AN Bl S8 A IR . n SRAERF A1 TG 0L f - 46k [
TGN, T A R A PSRN B B X 1 —2mm, BV Ry #5021 5 T
Ji% (corneal neovascularization CNV) [1]o £ B AR I AN J& — Rl R o7 (6 £ S
i T — Ao B AR o A A T A LA T BT R 99 R Al 2 1 i o A 2L 21
B ARG R b X CAYA e, 7 B S A PR D3 B A, B 248 T 5 UM R 2E R 5 W
RANAN 4 R BUE 1 B B R R 2 —[2],

S Campbell £ A\ [117E 1949 EHUITAE 78T AE MU TE LSBT 5T, (Hi2 5
AR A L TR S R A R DL ANTE 28 . BRI A AE (R L %
JRA T AR AT 4R AR A R 7~ A N B AR B RS SR 1) B
TR 7 CHUVE AR A B 7. Rl 32, (R B RATAER 1) Z A4,
MRARE RGeS ST BRSNS, X RPN, A0 TR A T R
PR, AT BE 3T 2 I (R (3] ZEAR I TR R 1o, I 9 e A K A
TR R A R B A B 200 5 A AT A 1R e P T s A B AR T A L TR B
YR T [4-6], #EIA NI Notch. NF-kB. MAPK. PI3k 255 53l B 484
M TR [7-9]

1.1.1 MEARYE KEFRIEAFRHER

VEGF K NZWEAKE T, fFF VEGFa, VEGFb, VEGFc, VEGFd
B AE KR 7 (PLGF) «  VEGF J& FZ MR M A 1, HAMEHa
FEOEE LA AR, 3N E A T, G A S AR S T AR, JRFRCA I
EEIE N T UM H LK [10, 11]. VEGF J 204 T ARk i i, 5.
FEL B Bl ARERVFZAZ12], IEH ARVLBE (53 B R4 I P R 4m i
JELAH B L AR B b R L A S UT AN L 98 ORE 4H B X T AR UK K T 1
VEGF[13-17]. VEGF il HRr 732k VEGFr K3E4EY) ¥ he. VEGFr Kk
H 3 AR E R RS2, 552 VEGFr1, VEGFr2, VEGFr3 [18-19]. iX 3
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