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(IEH W FE NGF 4143 %125 0.254 + 0.033.,0.696 + 0.029.1.136 + 0.051; HRESAMFAINI &4 0.422 + 0.036,0.798 + 0.044
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0.496 + 0.025.0.202 = 0.078 , Hit 5 S5 AF AR S 1.042 + 0.047.0.700 + 0.065.0.401 + 0.078, % [] ¥ % NGF (100 ng/ml) 4
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Effect of NGF on Cultured Human Retinal Capillary Endothelial Cells(HRCEC)

WANG Ding-ding', YU Qiang®, CHEN Zi-lin', LIU Xia-lin**
(1. Department of Ophthalmology, Huizhou Central People’s Hospital, Huizhou 516001, China;
2. State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangzhou 510060, China)

Abstract: [Objective] To observe NGF on cultured human retinal vascular endothelial cells (HRCEC) proliferation. [Methods ]
The MTT assay was used to analyze the impact of culture HRCEC on different factors (NGF concentration groups, NGF + K252a
concentration groups, bFGF group, bFGF + K252a groups, the normal culture medium groups) in normal and hypoxic
condition. [Results] With the increase of NGF concentration (20,50,100 ng/mL), HRCEC significantly increased (normal
condition: 0.254 + 0.033,0.696 = 0.029, 1.136 = 0.051; hypoxic condition; 0.422 + 0.036, 0.798 + 0.044, 1.376 + 0.052, P<
0.05). Compared NGF + K252a group with the same concentration of NGF (100 ng/ml) group, HRCEC reduced (P < 0.05),
with increasing the concentration of K252a (50,100,200 nmol/L), the trend of HRCEC decreasing is become more
significant (normal condition;0.864 + 0.067, 0.496 + 0.025, 0.202 = 0.078; hypoxic condition; K252a 1.042 + 0.047,
0.700 + 0.065, 0.401 + 0.078, P < 0.05). [Conclusion] NGF can promote the proliferation of HRCEC, the effect could be
specifically blocked by TrkA inhibitor K252a.
Key words: nerve growth factor (NGF); human retinal vascular endothelial cells (HRCEC); TrkA inhibitor (K252a)
[J SUN Yat-sen Univ(Med Sci),2010,31(1):45-49]
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T A I e 7 1 R A iR AR T, T HL BT
VEGFI 25 & &I IR Ae lm AR R 1 EIFROFA
W o TR M 242 K F (nerve growth
factor, NGF) I+ 5 ML N B2 40 fifd % 11 i) NGF
Y 25 MIAZ AR TrkA  (tyrosine kinase receptor A)%%
A PR HE I R bk L SIS A R A0 B A A 2
9o MLAE HG A AR P, SRR 22 ZUA] RE A SR AR
W25 THAE MBI, SR H AT NGF X T
AR LS P9 B2 4B (human retinal capillary
endothelial cells, HRCEC) i/EFHEEA IR HiGE , AR
Bk i WL NGF X 1R Sh 15 37 (5 HRCEC 152
e, PR AR i A8 A AR P, I bl a0 A o)
I fh 22 1 2L AT e T R MR R BT R E A
B IR, X se B SR A A e RN
B iR I AE AR B PR TGS T A RN A i
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1.1 #EEEE

Bree AT RERER (2 11,2008 4F 12 A Hilik
IR O FAREDAS, AR AR
BK). 5 mL/L CO, ¥5 354 (72 HERARUS A7),
{30 B A 22 0BT (T Leica A H)) , BEFRAN (32 [
Bio-tex /A ) ) , 1 4 % $ 85 H ( 3£ [E Invitrogen 2
Al) , NP B IR 37 (HE-SFM BGM,, & [# Gibco
o], TR R - F R - A TS i (1T, 35 [
GibcoyFl ), APt N6 VI FAH CHe i B se it
R (ERIL Boster A H]), EALSE CoCL,( RHEER 2 RK
ONT])  BERREE (MTT) (35 [H Sigma A #]) , —H LW
. (DMSO) (3£ Sigma 2y F]), AM&AERKEF
(£ Peprotech A H]) | NS BLEF 4 4 g A 1K A
F (3£ [ Peprotech 23 A] ), TrkA FHIKT ] K252a (3£
Biosource /Aﬁj) , /J\L'FJ]fIﬁ%E( U =S /NS | )o
1.2 F &
1.2.1 HRCEC #4 B F R R/ AEK  TH
AT U ARSI IR BR  LERIRFTT 2L, /N5y
LI IR 2 SR B B AR 2 2 IS A ) e 22 )2
D-Hanks W58 2 S B E, LBRNIR AT ULAY R
M AL, 2% 8 H % IR LA ™ 30
min , FITH AT IR AR, I AARFR 5358 5%/ N
M5 /Y DMEM 3552 W 2 1B 4k, 1 500 ©/min x 5
min B0 P (EOFELr=9 em), WEAIH,

FH T R SR 25 R AL 15 min, D ARFR 2088 5%
H /N LY 79 DMEM 3552 i 2 1R AR S 1 500 1/
min x 5 min &0, KX FIFWCEELNI, ITA 10% i
A I I %) PR A M5 3R R AT, S5 3R IR I n 1S
F1 B-ECGF, H 200 H 3& W1k 8 , HE i F2 70 T i
SR A YR EH (0.5 we/ml) YRR, &
T 37 C& 5 mL/L CO, B F2 A8 N 15 55 40 i
48 ~ 72 h UK, F3 5 A (A0 DR R AR e S B
T-4M, FRAnfEml A AR A2 5,2 o/ L SR
BT AL, 1 500 r/min 50> 5 min, #% 1:4 1518, R
I DAB Bk ot 4y (433847 HRCEC RyZH4!
2

1.2.2 MTT HIEEF R R IT /R4 T HRCEC
e9¥ah Ak Kbk IR 3 RAlA H5 5% HRCEC,
0.2% B E A RN LI, L1 000 4/ FLEERD T 2
e 96 FLAR , 73 R IE S T RIEE SRR 15 SR 4
M, TE % ST AMAE 37 CEIEFRE 5% CO,
BRFRAE TSR B R B iR e R R A R A%
R4 AE 37 C& 5 mL/L CO, 5 3546 &%
F& BRI T A 125 umol /L S AL AR 1Y
SERREFRAE, THUSEE 1.2.3 .4 K, &K [A—
[BIMMTT (5 mg/mL) 20 pL, & F 5% CO,.37 C
B FRFENREFE 4 h, 58 LW, A 150 wL —H 3
WA (DMSO) , = iR IR $E 10 min, T EEFRLLL 490
nm P LN R AL YEWE D (490 nm)
ANEHE AT 6 MR, L ESERER 3 K, B
SFRIME ., DA TR R P2 D (490 nm) A Ahs
il 2 B RE 5 A 2

1.2.3  MTT it & % 547 R F 3 4 &4 T HRCEC
EOE 07K - A (1 s B S 1 2 O Ol N 141
M, B 3 ARRIA 1595 HRCEC, 2 o/ L 4 [ B
A f5 78 AR5 97 R BE A SR A B B, LAREAL
1 x 10° I EERD T 96 FLIG MR I, & 37 C&
5 mL/L CO, 55346 5% HFh 5 24 h #nF 4
HMMAT B . NGF £ 2H (20 pL) 20,50,
100 ng/mL;NGF + K252a #5441 . NGF 100 ng/
mL 0 wL + K252a 20 wL (50,100,200 nmol/L);
bFGF 50 ng/mL 4 20 pL; bFGF 50 ng/mL 20 pL
+ K252a 200 nmol/L 20 wL 41; %I R4 HE-SFM
BGM 20 pL. ZkZ:355% 24 h )W AL Bk,
BFLINA 150 wL. DMSO, ZFiRFEFIEFE 10 min,
FEREAR FIE D(490 nm), SLEGEE 3 UK,
1.2.4 %55k SPSS 11.0 84 fr A %L
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FEBER B 2R 5 2270 FT (ANOVA) K ¢ K56 73
SRR TR, PIHEFREI A9 2 R FH Pearson Al
KoM, P<0.05 FRZERBEAGIH R,

2 % R

2.1 HRCEC 4B EZHFFER

W5 % 8 0 P S A It A5 P9 B 40 R 5
A A= 20 MG, QN 21 20 Mg | e I A4 A | ) 40 e 4
FEM T 24 ~ 48 h Al UWLA N R ARG BE RS

CF 2 1 4 1 Y RS SR N BE R A B UG B L ARG
ST AT 2 e M B S AT i IE 6 d 22 A T R 4 i 4k
7% TR R T AR R AR LA, AR IE 8 d
ZEATRIE N B2 B 55 2 (B 1A, 15 d A2
Ak S A KR R A A2 5 VIR 7 AH ¢
VLR PR G 414k DAB Jefa, w] W40 A7
PR A8 00 G 2 DU A 2 PP e 8 (18T 1B, B X
M (M Bt 2R F ) o s e (K’ 1C) , e
98 ¢ G G ot AT U0 A8 JfL I PN 5 VIR A G Bt i
FHA: (1D, BAPE X R ZH AV UL Hochest #% 4L 5 {4,
(K1E),

C
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Fig.1 HRECE culture and identification

A. HRCEC under a light microscope, x 40; B Positive expression of HRCEC by immunohistochemical staining, x 40; C: Negative control

by by immunohistochemical staining, x 40; D: Positive expression of HRCEC under fluorescence microscopy, x 100; E. Negative control

under fluorescence microscopy, x 100
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I 2 rha] DLE B IE W BB RS 9 R T
HRCEC ¥ UEFZE Kfa% 5 1 X 2 41 HRCEC
RAEECH T B 25 (P > 0.05) %5 2 REE A
EH BB A AP < 0.05),%5 3.4 KEH
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Fig.2 Growth curve of HRCEC under normal and
hypoxic condition

23 AEEFIREEMREZMG TEFH HRCEC
HsE RN

SN 1, IEE AT R R —
AL, OMAT UG5 3 K NGF 45 41 41 1 3
BEBIPE T REZH (IEH 55 R0 # 2 (P 34 < 0.05),
ML OGRS NGF W BEAA — i I IE AR DG HE (R R
A r = 0.902; BAE: r = 0.965,P < 0.01),
WIBE NGF ¥ B34 in HRCEC 44 % 0 A W 1 &
¥ @NGF + K252a 4142 [F# B NGF (100 ng/
mL)Z] HRCEC i %k H /> (P < 0.05) , 41 1
JERE S K252a Wk AT — 7 B TAH G (LE R 414
r=-0.978; 54 4. r = -0.983, P< 0.01), 9]
Bifi K252a ¥ 38 i1 HRCEC 40 i %k H il /0 i $ i
e 3 ; @bFGF 415 FAPExT R4 e e 4n g %k H B
WHEZ (P < 0.05), i % H W 2T NGF 20 ng/
mL &% NGF 50 ng/mL 20 (P ¥ < 0.05) ,f#§£F NGF
100 ng/mL 41 (P > 0.05); @bFGF + K252a 415
bFGF 41 LA A% H TCH B X 51 (P > 0.05)
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®1 MTT ENEREE HRCEC # D (490 nm)
Table 1 D(490 nm) of HRCEC among different groups

by MTT
normoxia hypoxia
NGF 20 ng/mL " 0.254 + 0.033  0.422 +0.036
NGF 50 ng/mL? 0.696 £ 0.029  0.798 = 0.044
NGF 100 ng/mL ¥ 1.136 £0.051  1.376 £ 0.052
NGF + K252a 50 nmol/L ¥ 0.864 £ 0.067  1.042 +0.047
NGF + K252a 100 nmol/L>  0.496 £ 0.025  0.699 = 0.065
NGF + K252a 200 nmol/L®  0.202 £0.078  0.401 £ 0.078
bFGF 50 ng/mL 7" 1.257 +0.081  1.667 £ 0.061
bFGF + K252a 200 nmol/L® 1.209+£0.073  1.599 +0.074
Control 0.061 £0.014  0.087 + 0.027

1)2)3) compared with 9), P < 0.05, any two groups among
1) 2)3), P<0.05; 4) 5) 6) compared with 3), P < 0.05, any
two groups among 4) 5) 6), P < 0.05; 7) compared with 1) 2)
9), P <0.05,and compared with 3) 8), P > 0.05.
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3.1 HRCEC #FHHEX

Wi 5 X 4 8 ot A AR I ST RS TR, A
A BHAUL T 3R A I A 2 W P R o J i 7 |
77 J LA I R 2 AR ) e ik L 28 55 22 Ao 0 3
By 7 o A 2t SR 0 T S B R, B
A i I R A 2%, A AP R 2 B A T R
AR, A LA P B AR B A A R AR
EH F TR PR A0 0 i A8 P Bz 4 e i
FTROMITSE, Xk T RIS AL 10 I i 655 A i BIL
Laayr BAEZ MR,

i A A T A 0 58 1 A5 P B 200 fi e
URAT R, 53R 07 ¥R S AR N, Z2 R A 3 BRI
I LA PAY S 240 i s 5 K PN Bz A M R AT S
B T AN R AL ZURE B AT I N B A BoA AN TR
AR, G2 T RTS8 Bl 1T 2 P B 240 i L
AN BEREDIRE , AL A0 MO AR I A G, FRAi]
FIFHE 10901025 3 A9 A B4 3748, B hn
PR 1 240 i A A P B 5 2R - e kA 1 - RS
Wy, I LT 4 He R T el 0, 0 A A0 %
e H AL I Bt A8 PN B AR, X JRe A SR Y
T A= LA 8 2% T8 AT BRI T
3.2 NGF f it #7 4 i & 7 A I 52

1951 4F Levi-Montalcini Fll Hamburger 7 /] il
PR IN Z B T NGF BIFELEL | I6 )G NGF ZEA

208 7% I W 58 A sk — B A U M A
NGF J&—FhE (4 5, HAE YA E AR R T2, 43l
ZLRGHAEM ARG, IEAFE RO 2 1
5¢ k& B NGF AJ 5 FH 1048 P9 Rz 40 A 42 a0 3 A= 1
EHIE N, Tanaka 55 BIFY & 8K B 3280 ik 9 B2
YA AL 72 R NG, DT AR DA ML A8 P Bz 40 i
J& NGF (X —F 2R, IS, Lad P F5E IR K
BRI A5 PN Rz 48 L A6 R NGF Y[R, 38 T 3%
ik NGF Wi S5 M2 AR Trk A AU FISZ 4 PT5SNTR
(p75 neurotrophin receptor), Myung-Jin 55 P57
KB NGF R 2B K I P Bz 4 RN R Bk
UM P Rz A0 A S 8 R A%, 1 2 MR R AR
P, IF HAZ/E R nT 9 NGF 45 5 1 TrkA BH B 571
K252a IR, K1 HFi ¢ T NGF XF T AR R JiE
IG5 PN R A A P A A S 4 AT T A e 5]
2003 4 Steinle ECBFFYIAN NGF 1] B 52 42 i ik &%
IBE 0L 4655 P R 200 B 15 SRS, X6 400 T IS 1T 4 P B2
YA A IS AE TERSAT VR ARSI & S A A X F
ZESICRPIFARME AR, FRATT At A 5], BE
SR NGF AT BRI R RRSMAE R Sl bk il A8
VAR 2B k2 R IS P9 B B R A B4 3, R A E AR
REAE T AL 0 B 100455 PRz A g 7 Sy 17 ] 205k A
) ARG FE T HRCEC, I3 TIZaR 525 .

T ETRATT R MTT B (032 WS A8 1E & 15 77
FELA S T HRCEC AR 4k . HRCEC My4:
e 2 S I 2R R ke S 2 200 o s ] 174 S K
WL SRR 2 FIEH A, X R 22 BITESE
1 KA SAERESG 3 d 28000 8 3, I R IE Sk |
B RTIE R IR N A A TE K, FRATEL B A IR
32 B S 2 N R O B A PN B IR SR 2.3 4
RECH ARG, XU A S AR R R 7R 1
N B 11 A7 P 1 200 A B

7£ HRCEC B 321958 3 R4S H 2 5 W%
S 2 R, B IRATSEEET TG 55 3 K&
F D (490 nm) {H, it MTT b @ik i3],
FEIE F s A R AT, IMATHUGSE 3 K
NGF 3 MEFEEH A H B i L, Wi L
P WA, R4S R Won NGF A 2 iF
HRCEC 478 M1E F, FLAR 3G 58 R A vk B A1
P, FRATAIZEZE FAUESE T NGF AMEAEHE A i
ik | Bz JR AN AE | I Bl ok B Jok 285 B0t A8 P 12 240 L 1
g, TR T A AR I 5 I 2657 PN Bz A i e A, T
AR 18 58 AR R R A e RO 1, 3R S
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Steinle 55 V5 45 R AN [F] 2 A5 5 S0 0 % WO A5 1
GEHXMANERE,

B 2T 2 40 2 K B (BRG) & — F ik
BT AR N5 50) , bEGF 2 55 00 I 57 A 1075 1Y)
e HZAE T, IR AT bFGE 80 NGF
MY BAPEXT R, 28045 2R 7R bFGF 50 ng/mL 41
f& 3 HRCEC H4%8 i /E R 58 NGF 20 ng/mlL Fil 50
ng/mL 41, 5 NGF 100 ng/mL 223854 FH 55 &
Y, ZEE R UL NGF BA{EiE HRCEC #4581
YER BAER 55T bFGF,

3.3 K252a ##) NGF {2 i 5 N K 40 R 1 58 i
1ER

NGF 18 52 5 20 Mo 22 18 1 25 S A 1 3244 Trk AL
GEO KRR . K252a 2 —Fl A 1
PR PRI A P AL A, TR SRR
Bt TrkA, NGF fi£F HRCEC 4% it 1 F 2 75t ]
% K252a BHWTWE? FATTFE NGF 100 ng/mL 41143
FINAS R B K252a, 455 s K252a B
il NGF {&5ME HRCEC R FEA/ER , HAmH/EH
Bk B . 7E BEGE ZHrP i A K252a 21 %1
H 5 s in bFGF 270 2 X 5], S5 45 ALk i
K252a & 0 bFGF 240 M35 /e . H mit
FEINR , NGF & 2 M4 P Bz 20 B 5 A T RS 1 AL
HIARSELHMIE, {3 NGF 15567 5 H: TrkA 52 {k4h
G SRE R SR A 5 s AR JRATTHEN A
PR I 48 P B2 A - NGF B 5 5 f 3z 14
TrkA , K252a F S VEH 5 TrkA 454 5 BT T NGF
5 TrkA ZAIRMZE A AN 55 R E Lk
Ja BT T NGF 4 1 P9 Bz 41 i 384 5 114 e
bFGF #4051 5 H 52 1A FGFR M%5 & A fie Se ol Ho A=
YN 3 K252a ANRES FGFR 45 A M1 J 72 B
Bt bFGF {2 #F HRCEC 45 AI1EH]

25 BT NGF AT AE AR I 5 PN R 240 g 1
BEEE A AT R S Trk A BELIETR) K252a FTRH
I ; NGF {2 HRCEC 14 58 /E ] J2 K252a #illifi] NGF
PR P 5 e B8 AR 6 1 s NGF {2 #F HRCEC 34 %1 Al
I8 B8 B B VE 55 F bFGF ,K252a JC i BH G
bFGF HI1EH .
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