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Abstract

e AIM: To study the effects of different concentrations of
sodium ferulate ( SF) on human retinal capillary
endothelial cells ( HRCEC ) proliferation and vascular
endothelial growth factor (VEGF) expressing with different
concentrations in vitro conditions of high glucose.

¢ METHODS: The extracted from corneal transplantation
HRSEC and cultured in vitro, which being good growth
and at the 3- 4™ generation were taken into experiment.
The experimental were divided into blank control group,
high glucose control, low glucose control group, high
glucose control group, high glucose+different concentrations
of SF (1mg/L,2mg/L,4mg/L) group. The result of SF
with different concentrations on the proliferation of
HRCEC for 48 hours was surveyed by MTT assay. The
immunocytochemical method was used to detect low
glucose control group, high glucose group and different
concentrations of SF (1mg/L, 2mg/L, 4mg/L) group
HRCEC of VEGF expression.

e RESULTS:. The results of MTT colorimetric method
showed that. different concentrations of SF in primary
cultured HRCEC for 48 hours, cell proliferation inhibition
rates were 46.97% , 61.55%, 76.91% and 83.47%. Within
a certain range of concentrations of SF can restrain the
proliferation of HRCEC in high glucose environment ( P<
0.05), and in 48 hours was concentration dependent. Low
glucose control group compared with the high glucose
control group the differences were not statistically
significant (P=0.067>0.05). Low glucose control group,
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high glucose group and SF in concentrations of 1Tmg/L,
2mg/L, 4mg/L in HRCEC for 48 hours, immunocytochemistry
of background gray values with positive gray value difference
were respectively 28.27+1.62, 93.67+0.81, 72.67+2.89, 53.73+
1.70, 30.93+3.72. Compared to the high glucose control
group, expression of VEGF was decreased significantly in
experimental groups after 48 hours, the difference was
statically significant ( P<0. 05), in a dose - dependent
manner. Compared to the low sugar glucose, VEGF in
high glucose control group expression was significantly
increased ( P<0.05).

¢ CONCLUSION: SF can reduce the HRCEC proliferation
and suppress the expression of VEGF in high glucose
environment which were cultured in vitro.
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(human retinal capillary endothelial cells, HRCEC ) £& i A
[A] e B X BRI B ER 4 ( sodium ferulate , SF) VE FH J5 08 38 55 DA
Kl B N B2 4 A K P F ((vascular endothelial growth
factor, VEGF) ZRiXAY52M

F5iE IR A i N A RER A A 5 AR Bk 1 T HUb O
4T HRCEC M JFAREE SR AT 5000 1 A K R AP A9 36
3 ~4 ARAIM, ST N as P BRAL AR X B 4 | ot
HEZH b AN TR o B BT R (1mg/ L, 2mg/ L, 3mg/ L, 4mg/1.)
20, FHMEMRE b (f 3 (MTT) K 48h J5 A [w] ¢ B2 14 ] 3
PR BT A B A AR . B i 4 B Ak =7 3k T R DU AR
THXC HR AL | o H T R 2 RAS [R) v FE BT 2R R ( 1mg/ 1, 2me/ L,
4mg/L) 41 HRCEC H VEGF 33k,

ZEERMTT He(rk g R0, 48h Ji5 A )ik 32 11 Bl 29 ik 4k
A3 I T JEAR 355 3% B9 HRCEC 40 Jifg 384 A 410 1 2R 23 53
46.97% ,61.55% ,76.91% F1 83.47% ., —E =K E T
Pl P BT 200 2 0 % v B 2R 855 T HRCEC AT W &g (1% 444 4t 417
HlFEH (P<0.05) . {EHEX R4 5 mpi st BRI BE A 45
AL, 2R G2 E L (P=0.068>0.05) , {EMEX}HE
2H T BE 2 59k 40 A 1mg/ L, 2mg/ L, 4mg/ L 11 i
PR ANVE FIZH1E T HRCEC 48h J5 #2840 i Ak 27 75 55 K
FEAA S BHPE K A 2 2257 30 28.27 1. 62,93. 67+0. 81,
72.67+2.89,53.73+1.70,30.93+3. 72, i@t 48h J5 24
ZHA B IR AR [, VEGF K35 F W W, A %1t
R S(¥R P<0.05) , A BTk AR M, SRR
HELAH L, o R4 VEGF 1 368 BB 3 ( P<0.05)
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W PRI 0 9 B 4% ( diabetic retinopathy , DR) 2 ## JR
S fe R LI HL SR ™ E I UM A O RE 2 — | HL R
FEHCE IR Z — [ Frobl PR v 5 2 004 PR b ]
(Diabetes Atlas ) 34 7, 2010 45 0% JR 5 B % A 524
2. 8542 A At R 7% 1 FRSE A R B T 4k
R A I B ) AR B 2 A= BRI RE S, DI IR0 I
P Bz A= K Bl F (vascular endothelial growth factor, VEGF) ,
TR IE L 5 N B 32 AR ZE 5 ki 51 S P9 Bz 4 i 5 s 1) e i
M5 3G 0 S T 4 14 PR FE S, BRI
12 R R R AR A R BRI i B % A A i A T B
7E DR 1, VEGF )& 58 TIEHKF, H'5 DR fY/"HAR
R IEA SR VEGE LA EL A 412 1M 45 75 5 o 19 Jin i) £
FH AEBE PR IR B BEK B ( DME ) e B 4 S 2 AfE
B2, FRATAT LAHE R, #06] VEGF D3B8 (1 PR - D) 3 A # ]
DABEL LR DR o5 5| B2 1) PR 000 & 468 5 el 0 R 44 ( sodium
ferulate, SF) L EAY 5K M4 A5 GG 25 0 30 bk ok A Al
AR, BT Z A T0 A RGB MG, A&
S 38 2k B 5 B AR PR A T N A R T I A5 N e 4 L
(human retinal capillary endothelial cells, HRCECs ) £ /& #4
BT 3G FE AN S VEGF 3Rk 52 | i — Aoy Bl 24
FREMAEAI ] DR rhofig VT A= 10888 U HIAL
1 HRA T %
1.1 &8 BTERRREN (IR HE 25 LA BRSTE AR ) s
B DMEM 1% 3% W ( 3E [E Hyclone 22 &) ; R H 1§ ( 35 H
Sigma /L\\ﬁ‘l) ,ﬂﬁﬁf—mlﬁé (BUIH DY 23 3 7] )y —H AR
(DMSO) K BEME#E ( MTT) ¥4 4 ( Amresco 23 ] 3 Sadt AV
K -1gG (bt R AEYE ARG R AR ) (SABC (R
1gG) —POD G & (A A MR &, s A8 AR A
Al) \DAB (4R & (R DU LAY A R ) SEFRIIL B
FLLA B TE A IR RSB, A T T =54 DMEM FC ] i b
N 10mg/mL,
1.2 7k
1.2.1 HRCEC &5 IR AB & 19 A\ A R AR S5
HRERIEAT IO IE UE 4T HRCEC (O JFAR B 55 Bk 2 %
B YA DG SCk T R FRIE T S0mL/L CO, 37°C
KAREEH 95% HTE IR B TR A AT 9%, PR 2 ~2.5d
B2 1/3 ~ 172 FRAM AR RKIC S B AN J5 4% 1:2 3
T RAk S E 57
1.2.2 HRCEC £%F& T 6 fLMNE ATCHE I A, 2
ARG R T, B8 A 22 A T g AR SR A
F A A ) 2F T A RRAE TR I P9 R 20 B A T S 58 A Ak
S5 A I — 25 VI - H e A4 A AR DG PRSI, 0 e
MBI 2R35
1.2.3KWHHE LI/ ALIT S 4. S, 4l Rk 33
AR E AL S, A B IR A5 S 2. v i X
2 S, 4 FbE+ 1mg/mL BIERAR EA 2 ; S, 41 ; 5 B +2mg/mL

BT ERFRENAL S, 41 . ot +3mg/mL BTERER AN AL ; S, 41 . =i bl +
4mg/mL BT 2R TR B 41 ; 24 ) el B0 1% A 1 VE FH B B) Oy 48,
e T TR 2 14 78 2 B v B 25 mmol/ L, AW X IR 2 (%) 76 2
W A 5. S5Smmol /L,
1.2.4 MTT #ill HRCEC BYIBIE  HUES 4 ol 5 1AxF 4L
AR A RAF RO A0 MR A7 5206, b FR 5L PBS PRk 2
K ,2. 5¢/L R A BN L, A 100mL/L G4 155 b
ol = DMEM 15 5290, 45 B B AR A =5 0 1) 41 i
B TLE AR 3. 3% 100/ mlL Y 40 R, 1 AT
FhiF 96 FLARH, A4 1 24 AR 1 4L bl Ko 2y
Had, 74, Bk 6 N FATRAEAR, &1L 200pL,
AR ER A M R AR R 2 12h, TR 40 ARG RE RS E
J&,S, ~ S, &4l Bl A LW E R 1mg/mL, 2mg/mL,
3mg/ml,4mg/mL FIBRER 445 200wl ; 4k L2 1% 5% 48h, 45 o
HI 4h( 2 44h &) | 3585383 PBS ¥k 2 Ik, N A T iM%
AR5 FRIE 200l i, BEFLINA 20pL MTT(Smg/mL) 5T ,
4h JErhk R IR AP AW R A AL IR LW, A
DMSO JF I 150 L, Z i T i 4k 5% 10min , fif 550 45 &
FEMVASR A K S 570nm [ 3B FR AT e £ 1 40
B IEI 2 WG RE (A ) , WM%E HRCEC 7E 25 9 B 82 a0 1E
FF e, FREAET RS R EE T3 Kk, SR
AHSESCIR® T 40 A7 3% R B 40 A A ) SR (AN A T
R =YY A B/ X BEAL 38 A [Ex100% , 40 fE 30
HHR% =1 -IEIFIER) .
1.2.5 REMAMLF T ERN AN EHAE VEGF BRiX
B R R KR B A B 6 FLAR (FLARTE ) |, i
R E L N 4. 5% 104/ mL (N B2 400 B, REFLEER &
W 2000wl 7 F 12h A0 RERS [, B B 42 5 A, ARk
30 % 100mL/L BG4 I3 (AR BE DMEM (1) fEC A X i 21
S, ;¥ 100mL/L ig 45 L3 (14 5 i DMEM B iR FREE S 5
B 100mL/L G4 175 1 F B DMEM 1537 3k A K 249 75 73
S04 1mg/mL,2mg/mL,4mg/mL Pl Z] IR 4H N 25 21 ; 45 4 i%
R 2 N EFL, 2 48h GhELiE G KRR B 2%
J A PBS WPEVR 3 ¥k, Ei i 40g/L 2 3k E
JE 20min, NIEPER E LY I 30mL/L H, 0, - H 45 LA
HH, PBS WUEY, o —fLImARITA VEGF-IgG —¥t
(1:100) , PBS MM A Y — & fLAE R BATEXT BRZH ,4°C VK46
FRA L, U H 37°C T4, PBS TRVE S, A BT, SABC
BeYeft, PBS UL, DAB B {0, F R IK Wik, AR Z R
Guft, MR ) OB HEA T K, B J T A i 5
AR 20 AR PN T LA € R e (e RO R BE PR SR, 454l
AT I LRI 2 Acb ¥ 2 ARy PRV K AL 55 S K
EZ el

GErt2F oy BT A5 2 SRR Y R B8R e b v 22 (k)
WA Fen [ SPSS 13.0 # - ab 3, 2 R 2 5 247
BEXT 2 41 [R50 22 R T 0 B i, BL P<0.05 h 22
SHEHAGIEER,
QKR
2.1 HRCEC RYIEFFEE WM TSN i 44
SRS R R A R, IR EE AR (1) .
GREAL AT S N B A . B VITER A S Bt IR e 1A o
Jei , N B v A Y T R v i R AR
PR Ao Y L HEIR (RSP AT 5537 H HRCEC,
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1 MMEN RS S RMHEARNEER(x200),
F1 MEEA HRCEC 3K N

vl Ao fH(X%£8) M (%)
0 0.121767+0. 1269 -

S, 0.66191+0. 018635 -

S, 0.805946+0. 010435 -

S, 0.484589+0. 023324 46.97

S, 0. 384867+0. 024498 61.55

S, 0.2797670. 002268 76.91

S, 0.234889+0. 014093 83.47

2.2 MTT %@l HRCEC EAR[E iR E P ZEER W 1E Al T 18
FEMIRIE  MTT H @ik 2 0 . 7e FIAR 35 R R B T
oA A U ) PN B 4 2 AN ) o e R 1 o 5 1 Ak
48h J7 , BT HRAL A B 5 OB X B4 LA, 25 S e S it
FEX(P=0.067,% 1), M5 &0 A AH L, A
TEARI B BRAR, 22 S ¥ A it 225 L (¥ P<0.05)
DAL 2 200 6 14) 77175 23 I 5 B T 0 245 00 A R 1 38 T A v I
T T R, 40 L i) 25 75 30 3% 7 T o, 8 K7 AS [) o B 1)
BIZRER G X HRCEC RYYE5IA B Rl /E/ , oF Bom 2y 41
BHZ W, 2R B A E X (Y P<
0.05),
2.3 P EEER W+ HRCEC m VEGF RiEMI®M VEGF £
TR LG PN 7 4T A i S R 2 4 rp ek R (0 Ok,
PR A R R4y 223K, B 3% HRCEC 48h Ji7 , A X PR 4 |
PR R A % o] R 1R R 43 il O Tmg/mlL, 2mg/mL,
dmg/ L+ HEAS 21, G A A0 Ak 221 S B (5 L P v
JREEM Z 2253 MM 28.27 1. 62,93. 67+0. 81,72. 67 =
2.809508,53.73+1.70,30.93+3.72, }i¥% 48h J5 , WEZ5 %)
R 2R N, MR v A v R 28 /b (I HL B
HETARIR) |, BITA K 24 20 9 155 P9 Bz 4 v ) VEGE #Y
PR D N2 LR R X B R, G5 R A e LA
WENEZES LA RMEROEEREITEER (Y P<
0.05, &l 2), HlgEhisd fE AR e ds , fEBE X FE 4 i 5 LA K
JHL2 P 0% T 1 SIUR AR X6 A 5, 206 L3R . VEGF [ 63k
P REAIG S SR L A it 2R 25 5 (P<0.05,13)
3 itie

DR 24 PR s W6 0 A ot 7 7™ 5 9 08 P O RRE 2 — , IR
B EERBE SR Z — (R R LG E AT &
KZINH s E T SO 75 28 5 05 340 28 7= W% i i)
Wi Zou e B PERG S B O C OO DL S s
BT % 1 P 188 v A 51O 2Rl 4 i R F W VEGF,
HIF-1 ( B35 5 K F)  bFGF (B M i £F 4 40 i A= K 1A
F) JINF (JH R BE IR ) 45 2688 PR B A2 148 18 1 b
EEEAEA MM VEGFE B A hy 2 i 5 2 ) il A A K
PR R 2 S SR A VE T A A DR 400 ) A5 78
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( proliferative diabetic retinopathy ,PDR) #{1A\ i J& DR HE
149 S LS5 EAT W ST A0 P AT A 1 A8 R B AR R M 1
PR . VEGF J& —Fh B i B 4 5 Pk 09 178 P9 Bz 48 i
TeAT 2203 2458 o ATBIF9T 2R B a4 110 IR P A4 1L 4
FERLR 71 Al L BRI — 0 /9 5 B ( blood  retinal
barrier, BRB) , 5 OO0 I 5 11457 Ay a8 328 M1 i O 5 e 2 41
1 At S, A A 0 A E SRl AR T B, #E— AP 5 R
PRI REE H | I L R 8 B K 5 55— T 0] 3 S 0 A A
2 (angiogenin ) A= SR XE I, Bip [R] 42 o R IR A A= 1 A4
AT R, 3 AR ) 480 3 O fe R 0B A i AR
VEGF i n] 75 T4 1A B2 40 D i 28 25 4L i DX ICAM- 1,
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R s VEGE 7510 100 Rt i 5k 415 43 A A0 1 JEE5 2% 114
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P RS I3 A T VEGE 5 -2 AR 2545, S0 HoAT [l 4%
WIREM EE R AT, AW VEGE 5 HAZ K4, 0l
AT LA 200 9 O ) I 4 ) 285 B S -1 A AR
LA B it — 4% 19 JI 5 % ( blood retinal barrier, BRB ) HUBY IR,
I L B M 8 3 , I 20AY7 DRY

BT B PR M ELAT 9 5K LS | A3 A B 470 3 ik ok Ao
A T A g A A R AR, 2 I O i
A FRGEHN B MRS 2R LB BNR YT s EIESE 1g/L BT 8
T2 v L VR R AT 50t 400 1y JRI A A A A
W ASBIESE T FRATTHR IS 1 BT B RR 4 % = A5 7F N HRCECs
BEFHA VEGF Fk 520 | UitE— 2 B WIS DR 1R,

ARUCSEE MTT FE 035 45 I 45 2R R B, I AR B 57 19
HRCECs 7EAN 7] 57 kv B2 1) i B % 40 4 ] 48h J= , S 3L
W . F 0 GO 1 T, L 400 o) S LAY o e B MR
GBI 77 LA I 45 R 4278 HRCECs 75 R PR 8E T
t VEGF HYZRIKIE I, (5 & 28 0ok Bl B0 R S0 A T, o 9 20
B& N HRCECs " VEGF 2% ik S | [, i Lk J5E 3k %)
4mg/mlL IR IAVE IR M S IR FRATTHE BRI Oy, BT 2
RGN F W PR T HRCECs BB ARAE AT e il i T
PSR T VEGE iy 2k S, IR AT 2 iF— 2 i 5%
TESEPTELR B4 18 VEGF 33K (915 51 % LA S HARAE H]

2k bR IR B B B Xk R A B IR B R SR AE TR N
HRCECs (3§58} VEGF 1y 33k B A M HI1EH] . 1568 X
TR RNV (B, & R, BT IR B A 2 AR
Al 42 78 1% 2575 DR (BT I6 A B TR AL B B H
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