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Effects of riluzole on retinal neovascularization and in vitro cultured human umbilical vein endothelial cells
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Abstract

BACKGROUND: Studies show that riluzole can greatly inhibit protein kinase C-[3  in mediating vascular endothelial cell growth
factor effects on endothelial cells, so we presume it can be used in inhibiting retinal neovascularization.

OBJECTIVE: To explore the inhibitory effects of riluzole on the proliferation of human umbilical vein endothelial cells and retinal
neovascularization, and investigate potential mechanism of its effects.

DESIGN, TIME AND SETTING: Single-sample observation and randomized controlled animal trial were performed at the Animal
Laboratory and Basic Study Laboratory of Chongqing University of Medical Sciences from August to December 2007.
MATERIALS: Thirty 3-day-old healthy C57BL/6 mice (60 eyes), irrespective of gender, were selected to model proliferative
retinopathy induced by hyperoxia. Raw material of riluzole was product of Venturepharm Laboratories Limited, Beijing (No. 060630,
content =98.5%).

METHODS: Human umbilical vein endothelial cells were cultured, and randomly divided into 3 groups. The mice in hyperoxia
model group and riluzole group were modeled, and riluzole group was additionally intraperitoneally injected 10 mg/kg per day
riluzole; control group was intraperitoneally injected normal saline.

MAIN OUTCOME MEASURES: Effect of riluzole on proliferation of endothelial cell proliferation induced by vascular endothelial
growth factor was observed using MTT assay; The inhibitory effects of riluzole on retinal neovascularization were evaluated by
counting the endotheliocyte nuclei of new vessels beyond the inner limiting membrane in sections with HE staining. The expression
of retinal protein kinase C-[3 and vascular endothelial growth factor were detected with SABC immunohistochemistry.

RESULTS: The riluzole of 0.1-10 jamol/L inhibited proliferation of human umbilical vein endothelial cells in a dose-effect
dependent manner. The number of the endotheliocyte nuclei of new vessels beyond the inner limiting membrane was obviously less in
eyes of normal control and riluzole groups than in the hyperoxia group (P < 0.01). Immunohistochemistry of retinal sections revealed
protein kinase C-[3 and vascular endothelial growth factor were overexpressed in the retina of the hyperoxia group compared
with control group, while the expressions in riluzole group were significantly reduced.

CONCLUSION: Retinal neovascularization is inhibited by intraperitoneal injections of riluzole, and the protein kinase C-[3  and
vascular endothelial growth factor expression in retina is partially inhibited. The mechanism of inhibitory effect of riluzole may
contribute to inhibiting the activity of protein kinase C-[3 and thus the expression of some important growth factor.

Wu HX, Zhang XD. Effects of riluzole on retinal neovascularization and in vitro cultured human umbilical vein endothelial
cells.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu 2008;12(33):6416-6420
[www.zglckf.com/zglckf/ejournal/upfiles/08-33/33k-6416(ps).pdf]

WL AR SR G MR BRI R AWM C-B AR S P St L E A TR T8 P e 2 I 84 BB RN A T,
SN EL TP 0 R o B A 10 R P ko
RS TR5 T 5 77 FRD I 15 K P9 g 24 Y 4 5 /A Bt R o0 3 2 6 T F P ki) B LA T i A
B — R AL EE S BEA LN B 286, T 2007-08/12 AE T PRPE R~ W) S0 38 S SR FT S50 36 58 o
TS 3 RAERE CSTBL/6 /N 30 H 60 IR, MEMEANPR,  DADK R 32 37 o S 75 T A 1 0 o S 2 /) B
I o M OB 5K AE 5T AL BRI AT IR A F) P b, 65 060630, 55 =98.5%.
T RAEACTE TR NG P AN, BEHLIY N 3 e Sl A SR G i o7 NG AN B, R v T 2L B
TES A G 10 mg/ (kg d) , IEFA AL RS E ST S S8 AR BLER K
LA DY PP it 0 2 b (00 3G 00 R €20 WAt A g g A A PR 8 S RN JBE 7 Ik P e 2 I S SRR 5 ) .- LA
HIRARE - PR e TG BRI P P SRR U A e A A5 H o BL SABC ik S e AU 2 e (o S AL M AL 21
S C- B 11 S Py R A I R
FUEMETE 0.1~10 1w mol/L RIS Py, TR IR (K AT K P9 B2 4t LR 5, LS AR O HOBOG R e o SRR 2L 20
RLRIIRALZRD) 1 WA 2 S B R IO I A S ISP I8 PA) B A A T A R A D0 B Ay I £ Py e A M i 6 B ) Stk b (P <
0.01) ,F 2 ZH AU G Ckr Il i AR U 2/ BOHL P I 28 I8 C- B TT S it A e 2B AR 7 R AR L TE 0 AL ) R 1k, v
J7 AL ELRE I 2 ) 8 5 -
R 5 WA NP S AU S SRR I BT A A AT i L BB Pl C- B 11 Bt e P B A A PR 1 O s A i £
FHs RS s A S 5 57 NI K PN 152 AR 1 B9 £ P L LA B 1 8l C- B T AR s i e A7 /B A IR i s
Ko
RUP BT AL M £ G SRR C; P

TG, TRAEAR . TG MR AR NG TR IBF T UK P B0 M B /A B R 0 3 2 5 B ) S (0], o R 2L TR 50 5 I R R A
2008, 12(33):6416-6420 [www.zglckf.com/zglckf/ejournal/upfiles/08-33/33k-6416(ps).pdf]

P.O. Box 1200, Shenyang 110004  kf23385083@sina.com



M, 5. TGS RSP LETENSGE AR 15 N R B PORERT A Al T2 10

@EI{? www.zglckf.com

>> <<
KA ok BLAT 44 PKC- B 1T 47 4] : EibEAE s B ATt AR W R AT
VB LR FATSEALI AT A i 69374, 4 | 4EH PKC 4l A &G EA | Ao B REE A FH—
ST A Gk ST 0 RS2, BEARR A EIBR | A THAUKLF FA IR | AHFREONRE, LFdLA

EAE ST R SIER . Ak A Tl AR AT
Bl e AR, HRE)AFHIERH, KFZEA
BB Bk, A Hls R 32tk
R mAT M R LTS .

AR Z.

W, bl R
B3k 5 i 7 it — 5 F R
A7 M AL 5 i 1B Ao

B 3 R R VA BRI AR
) A7 A A AE R B GE T AT
AR R B A F A, T A E
AEL.

H HTRTHR YT AR 10U AT IR IR = ZER A0
TGERIYA Tt MR A 5 B e S A MR AR T4, (H e S R
AE, MAEARE,, HARERFAIIES . s
WA 1 A5 SR TR BRI 28 T A i VF 2 B oy
TN HERI G Tk, HETIRIR A EAE R A
Pegaptanib, ‘B4 L P R A DA 7 165 14 e P A4k
APRES S 0 N AR 16545 4, BLIL 55244
gk, NP H A M E « 29 RS AH Y &
B, RN AN 3, H GRS T 80 A 22 A A 1k
— M2l Bevacizumab Bl Avastin & 4> K R4 P 37 2
KRR PR, BE4S A FNBELIWT BT FH 1Ay B AR KR 7
e, A AR S E S SES « AR FIIfG R
HIAIE S, R AR — S, i
ZI00 MU EE 25 bR 4R, 5 B T A it
HEF TR o I P R 40 i A DR e ST SR B A
P, Uil 4 P Bz R DT As PS-ODNS!) i Py J37 4 i A=
KR i IR DNA S5 5L DR VG 7 1R 1708 B 43044 A i B A
PP IR AR PE L S i, BRI e s 2
B HZRIE . (RIBRITTR], Gfer b it e e S faoe ik
S AT R, B TR 2 B R R T ah ) sk
5, WEATIRIAR RN HE 75 22 v IRV 22 SRR A AE .

) e 2 S ] 24 0 5 R MR A T i R UL
FAp RO 258, Bl IR AR e I B
FEC- B ITHMHITEPERT, Al A Bz 40 i i 35 . A
S0 I 5 7R NG K N B AN Sl T AR S S R
SARBIYIRTY, 25T RIS RS e, S S P R
1 B B S AW DX ST A L5 T B R I

FR—REAIL S S BEHLO B S5
S F-2007-08/124F F PR BERL K245
WS 5 J LRI T 9206 55 58 B o
TS AR S 3R IR g BRCSTBL/6 /) il 355 3%
30HL60MR, MEMEARR, SEsHCmFLRE 2 CHfigis %

ISSN 1673-8225 CN21-1539/R CODEN: ZLKHAH

BEFERFRIPE R SRS ot scRshir
FIUES: SCXK (i) 20070001).

e R (5 060630,
i =98.5%)

et/ BUM AT Y R A KR
PKC- B I —Ht S HoAb AR

BRI A E AR AT R A

TR AR TREAT R )

NS I N Rz 4 5 KG110

RPMI-1640 2 GIBCO 4l

TP 0.1 (A NI BN DU A TR R
HIRAH

2.5 g/L W F % H GIBCO 2

ML A R AR ez AR

DY R R AR R e e B ek /N

I Ik 751 FH SR RV U
S DL P KR R
N K PRz A A% A 3 % DY PR A 20 25 L
LSS W RARARET TR AR N B i i, OB AR
KA NG Bk N B2 0 B02.5 g/LIREE S A 250 i iRk
PRI, LS X 10°ANFLEEFh 196 7L TR IR, 40 s
FIO IR OIS g BIvEX A A8 g, i
WA PR AL CEifn sy N B2 AE KR F 100 1 g/L,
NG RGN TG AR L e P A
KF100 v g/L+RIEm), L7444, AR MEAL,
TES ARV 0. 1) /N F 3 . RPMI-164011) 55 770
K996 h (AR $040.05/CO,. 37 C), P HIFEMHE
WE MR LU Ak i A, #4252 K490 nm, I
PRI 2 S AL CREE (AMED .
430 L C57BL/6/]N FRUB ML 23 4y 1E 5%
WA SRR R S myay T 4, 41410 K200
/N S I L RERR I I3 de FI AR JE 7
RIFU, a5 7 A5 S i FLRER LSO B
(R AR, A i S e, TEN100 %6 R FE
TR 25, T E0.6~0.8 L/min, 75— Ui i
AR, R E 20T IT AR HTI SO AR P A T
TRFFR VIR PE (75 +2) %, B H 1ICE e R ik
#oph, AKEFLEER, BHERE3£2) C. 5dERM
AR EE AR S0 7%, 07 4/ BT LG8 B LRI s v 5
10 mg/kgM) & MR, XFHEZH /N R NS RSB I AR #E

6417



@? 7&«? www.zglckf.com

AP, T FYEEXT ES 7 TR NG PR P B A R R PR A1 il T3 52

K. IEF XYL R 28 T IR R SR TR
AR S BB 17 R S T A SE3 4 /N B
FBRAREK, Frid s mfgw's, LA40 /L2 5 R,
48 hEHMBK . A, SORTTPAT AR IE L D)
JEFE6 1 m, 47 IR ARG L G a1 RS AT 0 I Py e
0I5 P 1 A0 A% 0 H (AT 20 Y T T R TR Y 2
AN IA%), Go vt V358 SR BRAE TR D) SR N TR P
AN MORZ A AT A0 R B 25 AR 2R I R B b )
% (SABCHL) EAMHEEC- B 11 Mt 5 Py J A K14
PEM U2 G, USSR B T 750 /) A I B 2 11 8
BEC-B 11 I Py A KRRk [R5
OF) & MR I P AR 15 S
(PN JBF Bk P B2 4l B A= K 5 o ORI 508 2 1L Py
Fe A0 A R Mt KL WA fi5E 2 1 S C- B I J2 afin
B AR P RIA
BN —1E#, fEFsd
PSRRI, HREE LS MO T R E 15
B4H1R) LLBCK FISPSS 13,048 3 8
(1958 A BEATL TR U 1 PR ST A A3 B tAS 56 04T e v 2 A
,

2.1 FRFHMIELH  LRIEHNRI0A, 54341,
SRR AR BN BB A R BT IS, B R
100% . 30 /NEITEAGE 22007

22 A&kt N R A KB T A5 00 AR Bk
AR A ke Rm IR

A1 NI SE )R G MO i A B AR IR A IR A
Ik A i 40 i e 5 )

Table 1 Effect of riluzole on the proliferation of human umbilical
vein endothelial cells (HUVECs) induced by vascular
endothelial cell growth factor (VEGF)

VEGF (1 g/L) Riluzole (nmol/L) A (x*s) Inhibition rate(%)

0 0 0.512 5+0.068 4
100 0 0.620 5+0.207 9
100 0.01 0.528 7+0.140 5 14.79
100 0.1 0.368 1+0.103 4 40.68"
100 1 0.344 7+0.073 4 44.45°
100 10 0.326 5+0.067 6 47.39°
*P < 0.05, P < 0.01, vs. control group
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b: New vessels beyond the inner
limiting membrane of retinal cross-
section of hyperoxia group (Arrow)

a: Inner limiting membrane of
retinal cross-section of normal
group

c: Retinal section of riluzole group

Retinal cross-section of each group (HE, X200)
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Figure 1
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b: Positive staining in inner
plaxiform layer in hyperoxia
group

a: Positive retinal neurocyte mem-
brane in the normal control group

&

c: Positive staining in the inner
plaxiform layer of riluzole-treated
retina

d: Negative control

Figure 2 Vascular endothelial cell growth factor immunohistochemical
staining of section in each group (X200)
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a: Positive staining in retinal neurocyte
membrane in the inner layer of control
retina (Arrow)

b: Positive part in outer plaxiform layer
in the inner layer of hyperoxia treated
retina (Arrow)

. p7 : S T,
c: Positive staining in neurocyte mem-

brane in the inner layer of riluzole treated
retina (Arrow)

d:  Negative control

Figure 3 Protein kinase C- B I immunohistochemical staining of
section in each group ( X200)
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