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Abstract

e AIM: To determine whether hydroxysafflor yellow A
(HSYA) inhibits high glucose-induced cell proliferation
and expression of vascular endothelial growth factor
(VEGF ) mRNA in capillary endothelial
(Macaca rhesus monkey vascular endothelial cells, RF/6A
cells).

e METHODS: RF/6A cells cultured in vitro were divided
into NG + HO group in which contained with normal
glucose of 5.5mol/L,and was added with HSYA of Omg/L,
and were divided into HG + HO,HG + H18, HG + H37, HG +
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retinal cells

H73 group, in which contained with high glucose of
22mmol/L and were added with HSYA of 0, 18, 37 and
73mg/L, respectively. At 24, 48, 72 hours cultured, the
cells were observed by inverted microscope. The effects
of HSYA on cell proliferation and expression of VEGF
mMRNA were tested by MTT assay and RT-PCR ( reverse
transcription-polymerase chain reaction) , respectively.

¢ RESULTS: The results of MTT assay for the effects of
HSYA on the proliferation of RF/6A cells were showed as
follows: at 48hours of cells cultivation, compared with HG
+H0, the effects in HG + H37 and HG + H73 group were
statistically significant (P <0.01). With the concentration
of HSYA increased in high glucose groups, the
absorbance values of RF/6A cells showed a descending
trend. At 72hours of cells cultivation, there were
statistically significant effects in groups of HG + H18, HG +
H37 and HG + H73 when compared with HG + HO group (P <
0.01). With the concentration of HSYA increased in high
glucose groups, the absorbance values of RF/6A cells
showed a descending trend, and there was a marked
reduction in HG + H73 group compared with the HG + H18
and HG + H37 group(P<0.01,P<0.05, respectively). The
RT-PCR results for the effects of HSYA on VEGF mRNA
expression were showed as follows: at 48hours of cells
cultivation, the expression of VEGF mRNA in HG + H37,
HG + H73 group was statistically significant lower than that
in HG + HO group ( P<0.01) and with the same results
showed in HG + H18, HG + H37, HG + H73 group at
72hours of cells cultivation (P<0.01).

¢ CONCLUSION: These results suggested that HSYA can
inhibit the expression of VEGF and the high glucose-
induced proliferation of RF/6A cells. The inhibitory effect
of cell proliferation was increased in both time-dependent
and dose-dependent manner. These effects may be
associated with down-regulating the expression of VEGF
mRNA by HSYA.
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Frik BURSNRE SR 1 RF/6A 41, 438 NG + HO 41 (&4
5. 5mmol/L 52, HSYA F¥H %~ Omg/L) I HG + HO |
HG + HI8  HG + H37 'HG + H73 H (HH P& FH
22mmol/ L #i %505, HSYA AR 43510 0,18,37,73mg/L)
K77 24,48 F1 720, 23S g ms Ek g3 ( MITT) A5 441
JROHE R ()3 e L SR FH 335 5 -2 5 i =0V ( RT-PCR)
Kl 4520 vh RF/6A 4ifiHh VEGF mRNA AYZR3k
SEER L MTT Ko 45 22 HSYA 1E 1] 48h, HG + H37 .HG +
H73 2 4 S BRI B AKX F HG + HO 41 (P <0.01),
Bt HSYA ¥ B 38, £ A1 BEAE RRAK, YEH 72h,
HG + H18 HG + H37 il HG + H73 20 41 it W5 O i {1 241 9
f&F HG +HO 41 (P <0.01) ,BEE HSYA ¥ J&AgBa i, 4%
W REE AR, HG + H73 4L 30575 FH e W ., 400 g
SGEEH B AR T HG + HI8 #l HG + H37 4 (4 51k P <
0.01 f1P<0.05), RT-PCR S8 45 £ W], 5 HG + HO
ZHAR L, /E FH 48h, HG + H37 \HG + H73 X} RF/6A 44 il
VEGF mRNA 235 9 40 i £ 1 8.3 (P < 0. 01) ; 11 /5 ]
72h, HG + HI8 ' HG + H37 Il HG + H73 XF & ¥ i% S 1
VEGF mRNA )RR BAMEITEH (P <0.01)

518 HSYA et mbiis 10 RE/6A 43S 56T T
PR TR VEGF mRNA ik Ty, # 7 Hon] g AL &
T VEGF 82K
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W DR S 400 DR Rk 728 1) AR AT 2 PR O R AR A8 2R 48 kA

R TR R BRI SR 0 LR, FER IR
R BV RS R R AEHE N A K
¥ (vascular endothelial growth factor, VEGF) AT E IR
YA A5 PN 1 20 L N A | DT S SO0 P R A4 it A8 4=
T BFFERE S N K 40 3 58 AT RS i AR K
FEAZ VEGE, J2 30 i 20 9 B8 87 2B I 45 08 1 i) 5% St e
FE7 BRI EE AR ACHSYA) MBS AL IR h 2y
CIAEM EERIE A Sy, DRoT ALY HSYA B K
S 1) A A0 B 5% 5 VORI A % o K A 40 B 7

S TR X5 JVRS DR 6 A0 A AR R AR SR I Y
HSYA X e Wl 5% 77 04 F Y] 46 Jok 2465 6 10787 1A i 400 i 34 AR
FHEIRT VEGF &35 152 e, 91 25 ¥R & H ] fig iV HI AL
Tl AR A R I JEE s 722 TR R T IR AR
1 R T %
1.1 BFRE FE TR K 4 0 A8 PN B A M Pk (REZ6A, R
BE FIEANMEA ) . RPMI 1640 85 ( Gibeo A H)) , 43 2 Bk
Je D-EI K (Sigma 22 F]) , TBD G4 1L (R ELRIE A
YA w]) LR MTT A6 I 350 60 (R ot SR AR R A FR
N RN (Sanland 28 H) ) BRI LT BE A
(HSYA,Jb 5t RSB 4% & & /2 7] ) | Trizol Reagent (3% [H
Invitrogen A H] ) . cDNA 335 5% 5% 5 & ( Fermentas 23 H] ) |
Taq DNA SREE (AR BEEEAT) o IR S e K A (R 4R

R TR, 2381 PCR 1Y . Gel Doc &1 814 1% ( Bio-
Rad 24 )) o
1.2 ik
1.2.1 SEI4Y4E 43N NG + HO ZH (&4 5. 5Smmol/L %
B, HSYA (93 K Omg/L) & HG + HO HG + HI8 \HG +
H37 HG + H73 4 (& 41 h ¥ &4 22mmol /L 7 %5 B
HSYA HYWIES3 34 0,18 ,37 ,73mg/L) . HSYA ¥ 1 FC il
Z HESCHRY
1.2.2 MTT #&ill HSYA X S#5/EFA T RF/6A 418 5HE
BIBME S RSOk [ 6] R 96 FLARUEAT 40 b5 5% , # 5¢2
5502, BEFLAT IS 435 37 5L 180, 3557 24,48 ,72h
(HEFRH 240 & B 24h HW—K) J& , 4T MTT 5250,
A 570nm NI AE A LG EEAE (A {E) , IF 315 31
2 RSB A AR S 3R = (G X IRZE - O B A
H-25 W) 21 Y WG EE A D) /3G 80 BRAT P BTG A
{H x100%
1.2.3 HSYA 3t & #E/EFH T RF/6A 4 VEGFMRNA
FKIERE N
1.2.3.1 @Rz PO EUE KA REZ6A 4 il L
10mL/L G- MIE I 1 640 5355580450 2 x 10°/mL 19
YA, LABEFL 1000wl 43 AHEFD T 6 FLE: TRt B F
37°C ,50mL/L CO, 35 FE 46 h 5 3% 24h TSk , 43 5 hn 4% kb
PRAASEFRIE 4y WIHE 55 24,48 720 |5, 4508 SR Trizol
F— 2 BRI A B RNA , 2Kl i 1548 Ji5 % cDNA
Witk TR G B 4% cDNA ,-20°C UKARA IS FH
1.2.3.2 RT-PCR #illl VEGF mRNA #J%&i%x VEGF 5|
Y. b . 5-GTGCATTGGAGCCTTGCCTTG-3", F if 5-
ACTCGATCTCATCAGGGTACTC-3", ¥ 4 K B 190bp ; beta-
actin 5147 b :5-CTTAGTTGCGTTACACCCTTTCTTG-3’,
N ¥%. 5°-TGTCACCTTCACCGTTCCAGTTT-3, ¥ 1 A Bt
149bp, VEGF Fil beta-actin RT-PCR JZ Wi 1A % ;10 x Buffer
2.5uL,2. 5mmol/L dNTP 1.5pL, | F#514 (10umol/L)
% 0.5uL, Taq B (2.5U/pL) 0.3pL, c-DNA AR 2L, il
ddH,0 % 25uL, VEGF [ 554 :94°C A5 Smin J& , 47
94°C 50s,65°C 30s,72°C 45s WIEH G 35 U, 72°C HE
{81 10min, ¥ H E 8°C , beta-actin W 514 :94°C 28 4min
J& 34T 94°C 30s,65%C 30s,72°C 30s ITEI, JEFF 28 WK
J&i ,72°C HEH Smin B EIZ 8°C, T 25g/L BUNSBHEL IS (&
TRCEE) LUK, BE S AR o AT AW B8 245 S I T4 B, %) PCR
FEYIVEEE B 8T, UL VEGF 5 beta-actin JK & {H B9 FCAH
YE5 VEGF mRNA (AR & &

GEiT =0 A B USSR + bR (x £ 5) £
7N, %540 A {8 . VEGF mRNA A% & & oA’ F SPSS 13.0
GEiT A T B T 225381 (one-way ANOVA) |, H-R H
LSD-t TP FL AR, P <0.05 NA G #2 57,
QLR
2.1 HSYA XIS #E1EF T RF/6A MAEEA N B
JH 24h b VB 48,720, HG + HO ZH 40 i 7% MW &5 1k NG +
HO 4155 (P <0.01) , @ BEAE T 1) RE/6A 4 i 16 14 Fifi
HSYA VB i3 w5 A FHES[a] () ZE 4T BH 2 R (P < 0. 05
5 P <0.01) ,Hd HG + H73 AEH&W &, H 72h i HG
+HO 5 HE KA E, ZRAFIT#E L (P<0.01,
F 1), YEFH48,72h  HSYA X HG A3 2 BEHe B 1 T 5
M, Horh HG + H73 4% 5, 409 5 HG + H18

1325



EFRIRRI S

E815:029-82245172 83085628

20ME8H ENE FE8H  www.UO.cn
EBF=78.1J0. 2000@163. com

£ 1 HSYA X E#EIEF R RF/6A 4ARRHE5H A9 00 X *s
a5 AT
24h 48h 72h

NG + HO 0.057 £0.011 0.117 £0.007 0.226 +0.024
HG+HO  0.058+0.006 0.151+0.012 0.281 =0.024
HG + H18 0.057 +0.007 0.146 +0.015" 0.237 +0.031
HG+H37  0.055+0.090 0.135+0.012" 0.2300.017
HG + H73 0.055 +0.008 0.130 £0.006 0.218 +0.019°

“P<0.05 vsHG +H73,"P <0.01
+H37,"P<0.01 vsHG +HI8,

vsHG + H37,“P <0.05 wvsHG

R 2 HSYA X EHEESH RF/6A RIS 7 A & =

(X +£5,%)
15 EfIiE
24h 48h 72h
HG + HI8 1.73£0.06"  3.30+0.58  15.55%2.52
HG + H37 5.73+0.81  10.40+0.17 17.96 +1.04
HG + H73 5.18+0.18  13.72+0.18"  22.35 +0.45*"

“P<0.05 vsHG +H37,"P <0.01 wsHG + H37,'P <0.01 vsHG
+H18,'P<0.01 vsHG +H37,"P<0.05 wsHG + H18,

#&3 HSYA X EHEEEFH RF/6A 208 VEGF mRNA RiEH)

=AU x*s
15 VEGF MiX| ik &
24h 48h 72h
NG +HO  0.422 +0.041*0.479 +0.023°¢ 0.576 +0.059
HG+HO  0.508 +0.022 1.032 +0.189%" 1.142 +0.167
HG +HI8  0.495+0.018 0.926 +0.110¢ 0.730 +0. 130
HG +H37 0.482+0.021 0.784+0.122  0.627 =0.048
HG +H73  0.477 £0.027 0.697 +0.048  0.561 +0.062
“P<0.05,"P <0.01 vsHG + HO Fl HG + H18;°P <0.05 vsHG

+H73;'P<0.01 vsHG + HO,HG + HI8 1 HG + H37;°P <0.05
vsHG + H37;'P <0.01 vsHG + H73 ;5P <0.05 wsHG + H73,

4 HG + H37 B, ZR A SR #E L (538 P <
0.01 Fll P <0.05) , &¥eER) HSYA 4% HG (3l R b6
A PSS T] () 42 K T 38 55 (P < 0..01,38 2)

2.2 HSYA 3 S #E1E A T RF/6A A& VEGF mRNA &
BRI RF/6A 41 IR SM S 37 24,48, 72h, NG + HO 41
RF/6A 4liffi VEGF mRNA A — & & )31k, HG + HO 417¢
3 BRI VEGF mRNA A1 5 F NG + HO 41 (P <
0.01,%3) . £/ 48h, HG + H37 4 HG + H73 %1 VEGF
mRNA [R5 5 TR, Rk m 40 B 1 HG + HO 4119
FIRFE (43914 P <0.05 Fl P <0.01) ,HSYA %} RF/6A
S 6 % 10 ) FH B VA B R S i, HG + H73 4 VEGF
mRNA [R5 & FRERHE, 5 HG + HI8 411 HG + H37
HIE, ZZFA G (P <0.05) ,{HAR FRHER NG +
HO 21 VEGF mRNA HJZRik7KF- (P <0.05) ;15 5% 72h )7,
HG + H18 41 HG + H37 #H HG + H73 415 HG + HO 41 It
#,VEGF mRNA 1)k 5B BREAT(P <0.01), Ik
NG + HO ZH/KF(P>0.05,%3) .
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M BRI PR 10 g 228 s R AR B PE B Y 22 A
L BRI T 2 i IR PR AL ]
TR R A R S 5 A K R i i SRk B U A G L A
BEFE AL B TSR N B A VEGF mRNA 3RiA3HY
B, & B A 22mmol/L IF VEGF mRNA 3% 35 3] f% 55
44mmol/L I TR, ARSI MRS, 5B (22mmol/ L) R B
BALHE RF/6A AL FE , [R5 5= 00 ) 2 4il il VEGE
mRNA IR, &7 M F 1048 N B 20 M 14 5 vl e 5
HA%T VEGF mRNA SRk 1E A 56, 5 SCik i 5
gﬁ[ﬂ .

ARSI KB, AR (1 HSYA X i RE 3% RF/6A
20 44 5 A AN () A A 41 o A P BRI ] S | JHC 3 o
VEFHB] 2, 55 5% 72h J5 &4 BRAL A0 3% ) 5 1 2R
(NG +HO) T B 25 (P >0.05) . HH HC + H73 414k
FHEA S, AR HSYA 20 X 20 At 33 7 1 400 6l e vk 32 )
BT £ A 1 o i # ) A X [R] R B 9 HSYA
X HERE IR RE/6A 200 i 14 58 A 40 ) 2 LU A R B, 4%
HSYA e 0 4 FH 20 X6 4 i 496 B vy 410 o 56 2 I 1 1] )
SN 2PV ORI TS5 5 1 1 240 51) S
HSYA TE =5 T 008 bR A 190 FEis 22 v mT 656 400 1 A= it
LR B, AT SR W PR AL I JBE I 78 AT R T 25

N T LT HSYA X @ 8E T RE/6A 2 A 5E
Tl AL, ARSI AIT 5T i B, A [k BE B B 119 HSYA S4RE
B (22mmol/L) K7 F:1 RF/6A 4ifd VEGF mRNA 14
ik, HBEAE 1E R A A E K VEGF mRNA 3K/
M, $% HSYA I Rifi5 S A9 RE/6A 20 i3 5 ]
BE S5 AW VEGF MR H X,

ARSI HIETE HSYA X0 PR R 0 fIEE 55 722 4 6 7 42
BT PR AL, HXT HSYA HUBTAE A8 1R FH A ML 52 i
ABR, A 5C HSYA 1 I8 = M AR T 9 4L 09 J5E 1 B 4
VEGF ik {5530 i B L4 S5 i fp il — 2B 9T
SE 30k
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