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Molecular mechanisms for suppressing the migration of endothelial cells by
excessive VEGF
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This study aimed to investigate the molecular mechanisms of the phenomenon
that excessive VEGF suppresses the migration of vascular endothelial cells in neonatal mouse retina.
We found that higher concentrations of VEGF attenuated the migratory response of human umbilical
vein endothelial cells, without decreasing the cell viability, proliferative activity, and level of
phosphorylation of VEGF receptor 2. These results suggest that optimal concentration range of VEGF
enhances both migration and proliferation of the endothelial cells, leading to the proper direction
of angiogenesis.



# X C—-19, F-19—-1, Z—19 (Gt@)
1. WFERAAR S RO 5

BAETIE, mlnEBEEE A ORICIN X . Quality of Life (QOL) Dtk - MeRF2 A L
T2 ESE LB DS ER DAL BB & 72 > T D, QOLAERF & U 9 sUTIX AN D DIE D 80%
LERBREAZN L TATEND Z EnD, BISREIR T2 0L ) B~ ORISR FICEE TH 5, K
RA R MERBRE <O PRI MHEIEE Tk, IR B IS & 2 MR & il L CRY RPN R L 78 A= 1
B O MR OO Mm A Z 0 | 2R EME T, BEREOSLEITITEINCE D, EFRHE
A e FEEEIT RO T IR R AR AR~ [0 CRIAET 5 Z &0 J4E - FEM LR L T
I E R R D F MR > T D,

M H A 4 A R ER 72 K+ CTH 5 vascular endothelial growth factor (VEGF) (%, IfiL
BB OHEFE, W KOS TOIEREI ZE T D (BIHSCEO-Q), HEEE 1L, #
R MERR T 4 Al O~ o A TEWLEZ L CRES XL OEEOEMHEK, b
VEGF JHL L~V DR DMk, 2F+ 252 L2k v, VEGF BH L~L & a5 A0
T & OREIZ OV TR 217> CT& 72, £ LT, VEGF 85100\ 8 o i i fEdek ¢
FADIHRI SN D Z L LTCGREA VEGE 2AENEMOBEEZ KT S5 2 L7l
EEPHIT D &) RERMIENBIL A2 A LT\ 5 [BIHACR®; & 25 Bl A ERET:
], L Laens, gl VEGF 23 NI OBEE 2 Ml 32 &9 BlR o415
g LU O/ T HE Z DD E W) RIZHOWTIE B TiEen o7,

2. WHEORR
AWFZETIE, BRI EO VEGE & X 5 M N EGHBIlE =0l 04y - Bk & 2 o w2 1 &
MZTHZEEHBE LT,
3. WD HIE
(1) iBFEIFED VEGF (2 X 2 s PN E KRR o il £

B~ U A CBIZ SRR VEGFE 12 X 2 M5 PN ECRE e 0 3 2 Bl 23 2 5 1 7 B
RTHDLINENIOWT, b - OFRFIRE kO M8 NI W TRRET L7,

IR EN TV b MBS FRIRN R AR 2 VT NI Ol EREC B RE 2 TUE 3 2 £l
0 VEGF (0.025-0.1 pg/mL) & J@AIRAE 2 45k L 7= % #: > VEGF (0.5-1 ug/mL) [T, #FAERE
(wound healing assay <° Transwell® 7 HJUN72iiEEFE8R) & HEERE (BEFEMEMINE ~ — U — [Ki67]
2 L DR e th) A bl U 7o, MRS T D MIBIETEIZ DWW T 3-(4,5-di-methylthiazol-2-
y1)-2,5-diphenyltetrazolium bromide, yellow tetrazole (MTT) assay % VN THFT L7z, 415 DERR
IZX Y VEGF |2 X %N AL O WEENRAEE & il DA A > F o ZIZOW TR LTz,

(2) R MLENEGHIIC 51T % VEGE R & VEGF KRS 7 F )L L D

VEGF 7% VEGF ZAFICHET DL ZBEOBC Y Vb &AM 7T U S ISP L &
o, L L7206 VEGF REZICHWEN O N RR > 7o FE 2R3 wigthk i b 5, £ 2 T
e i NI 2 IV C VEGF Z2 /RO U UK L~ 220 T Western blot 1412 X 0 st
L7,

4. WFFERUR

A~ U AR CBIZ S 2B E VEGE (2 X 2 & PN RCHE R 0 3l 2 Bl 23 2 5 1 7 B
LTHLPENITONT, b FOIFH IR N (HUVECs) & HW TR L7, Wound
healing assay (235 C. VEGF (0.025 /% 0.1 pg/mL) 4L HUVECs OiliEa et L=, L
MU, X0 EEED VEGF (0.5 3% 1 pg/mL) ALE TlElEE OfeE i34 Uo7,



Wound healing assay (233 C, VEGF (0.5 X% 1 pg/mL) ALEIZ LYW HUVECs OilfFE A
SNT=728, IKIZ Transwell® % H VT migration assay %1772, Migration assay (2350 T
VEGF (0.025,0.1 X% 0.5 ug/mL) L& | LifFd L7~ HUVECs O ZHME 7z, L LRRS,
VEGF (1 pg/mL) L& ClE, EEMREOEIMIBE SN2 hoTc, RO OERNG, B &E
® VEGF 723 L8 NG 31T 2 8 2 il 32 2 & VR STz,

WFEIFED VEGF 7% HUVECs DOlEEZ T 2 Z & 2 nm I fRA oo, RICIHE &
?® VEGF 78 HUVECs OHAHIZ KITTEHEIZ O\ T, BFEMEla~— 7 —Th 55T Ki67 Hiik
W THEEREGEEITH) 2 ST X VMR L7z, VEGF (0.1 XUT 1pug/mL) AL 24 KEfEfk o
A% X, VEGF ALEIC & 584 % 1 e~ 72, Ki67 Bitt HUVECs #ti% VEGF (0.1 KO
1 ug/mlL) AEIC KV FREICHEM L7, L L5, VEGF OALERE (0.1 L 1 pg/mL) [#
THEZRATRD LT, ®IRED VEGF A4 FIZH\TH HUVECs OHGEIFEE L TV D
ZEWRE T,

F 72, MTTassay (2 & DHMIRIEMEDOFEMIZIHVTEH VEGF OALEFRE (0.1 KT 1ug/mL)

TEIFRD LT, WEED VEGF ITHIAEMICEELZ KT SN2 EAVRI T,

VEGF 7% VEGF ZAFICH G Lok, ZBEOBC Y Ut &AM 7T U S P L &
b, % ZC,imEIED VEGF 28 2 B VEGF Z#&{K (VEGFR2) OV VLI RIT T I
VT Western blot #£1Z & W Bt L7223, VEGFR2 @V »f#{ki% VEGF (1 pg/mL) AL (2L~ T
il sh s Z Lidmnoiz,

L RIOMEN D | AN AIRSE X, VEGF OREZELIZHEVE(L L, VEGF 2NiEE &
5L MENEMEOEERMETT LW AL v F U FBRNR, b NGO -thoiiyits
KOS OFARR O MAF BN T HEZ VG EEN R DO THDH Z L ERE S,

AAFZEIC BV TImEIE DO VEGF 78 VEGFR O U VEMLICITEEZ MIFS RN EREN
20, T REMEOTNTBAELHL TRV, A%, WEIEO VEGF (2 X 5 I PN R Hi bz
AEMH O TR EZA ST D701, BRIMMBMLETH D,

<53k >
@O Ozaki H, Seo M, Ozaki K, Yamada H, Yamada E, Okamoto N, Hofmann F, Wood J, Campochiaro P.,

Blockade of Vascular Endothelial Cell Growth Factor Receptor Signaling Is Sufficient to Completely
Prevent Retinal Neovascularization2000. Am. J. Pathol. 156, 697-707

@ Olsson A, Dimberg A, Kreuger J, Welsh L., VEGF Receptor Signalling - In Control of Vascular
Function. 2006. Nat. Rev. Mol. Cell Biol. 5, 359-71

@ Morita A, Nakahara T, Abe N, Kurauchi Y, Mori A, Sakamoto K, Nagamitsu T, Ishii K. Effects of pre-
and post-natal treatment with KRN633, an inhibitor of vascular endothelial growth factor receptor
tyrosine kinase, on retinal vascular development and patterning in mice. 2014. Exp. Eye Res.120, 127-
137

@ Morita A, Mori A, Arima S, Sakamoto K, Nagamitsu T, Ishii K, Nakahara T. Transient phenotypic
changes in endothelial cells and pericytes in neonatal mouse retina following short-term blockade of

vascular endothelial growth factor receptors. 2018. Dev. Dyn. 247, 699711



3 3 0 0

Morita Akane Mori Asami Arima Shiho Sakamoto Kenji Nagamitsu Tohru Ishii Kunio Nakahara 247
Tsutomu

Transient phenotypic changes in endothelial cells and pericytes in neonatal mouse retina 2018
following short-term blockade of vascular endothelial growth factor receptors

Developmental Dynamics 699 711

DOl
10.1002/dvdy.24614

VEGF

38

2018




