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M echanisn of hydroxysafflor yellow A induced endothelial cell proliferation
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and Cellular Phamaoology, School of Phamaceutical Sciences, Peking U niversity, Beijing 100083, China;
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of M icrobiology Epidamiology, A cademy of M ilitary M edical Sciences, Beijing 100071, Ching;

5 School of Phamaceutical Sciences, Y antai U niversity, Y antai 264003, China)

Abstract: Objective To study the effect of hydroxysafflor yellow A (HSYA ) on vascular endothelial
grow th factor (v EGF) pathw ay in hypoxic canine aortic endothelial cell (v EC). M ethods U sing several
antibodies, the involvement of V EGF, fan-like tyrosine receptor (FIt-1) and kinase insert domaincontai-
ning receptor (KDR) in HSYA -induced V EC grow thw as detem ined byM TT assay and EL ISA forV EGF
secretion under hypoxic condition Furthemore, the interactions of HSYA with V EGF, FIt-1 or KDR
w ere studied by Biomolecular Interaction A nalysis (B IA). The nitric oxide (NO) concentration and en-
dothelial nitric oxide synthetase (eNOS) activity w ere detem ined by nitrate reductase assay. Results A n-
tibodies of FIt-1, KDR orV EGF significantly blocked the proliferative effect of HSYA. A |, antibodies
of FIt-1 and V EGF attenuated the promotion of HSYA on V EGF secretion B IA Results revealed that
HSYA had no interactionsw ith V EGF, Flt-1, and KDR. The treatment of HSYA 1mmolA in hypoxic
culture resulted in elevated NO level and intact NO S level in the endothelial cell culturemedia Conclusion

Theproliferative effect of HSYA onV EC isprobably mediated by V EGF pathway. How ever, there isno
direct interaction between HSYA and V EGF or V EGF receptors, which indicates other HSYA targets in
V EGF pathw ay.

Key words hydroxysafflor yellow A (HSYA ); angiogenesis vascular endothelial grow th factor
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(ANOVA)
3
3.1 VEGF FIt-1 KDR HSYA
V EC V EGF : 1 ,
,HSYA 1mmolA V EC
(P<0.01) VEGF (P< 0.05) 10 pg/
mL VEGF Flt-1 KDR
1mmolA HSYA V EC (P< 0.01)
10 wg/mL Flt-1 KDR
1mmolA HSYA V EC V EGF ,
Flt-1 (P< 0.05) HSYA
V EC VEGF VEGF
1 VEGF FIt-1 KDR HSrA VEC
VEGF (xt s)

Table 1 Effect of antibody of VEGF, Flt-1, and KDR
on HSY A pranotion of VEC proliferation

and VEGF secretion (xt s)

A/ VEGF/
Hova/@mol L= Y /g m- %) (=8 (g m” 'n=5)
0.946¢ 0.0 1861+ 12
HSYA 1 1135£0.059" * 2088t 49°
HSYA+ Fit-1 1 10 0.948¢ 0.079" #1806+ 104"
HSYA+ KDR- 1 10 0.899 0.082* #1928t 152
HSYA +V EGF- 1 10 0.948¢ 0.089* # 75+ 13" “# #
: "P<0.05 ""P<0.01
HSYA :#P<0.05 ##pP<0.01
“P<0.05 *"P< 0.01vscoontrol group
#pP<0.05 *#p< 0.01vsHSYA group
3.2 HSYA V EGF FIt-1 KDR
: 10 000
RU, 4 rhv EGFR 1:
14 265RU; rhvV EGFR2 12 656RU; rhv EGF:
8 721RU ;BSA: 14 321RU ,B IACORE
(RU) , 1 000 RU 1ng
tel VEGF Flt-1 KDR
, 2,V EGF Flt-1
KDR ,RU 431.0
424. 3, Flt-1 ,
, , 3
; V EGF )
V EGF , Flt-
1 KDR , 30
; KDR , V EGF
,  FIt-1 KDR , KDR
V EGF

HSYA , 3 10 mg/mL
HSYA VEGF Flt-1 KDR
Flt-1 KDR ,
) HisHRP IgG
, , HSYA
HisHRP IgG , HSYA
HisHRP IgG V EGF ,
HSYA  VEGF Flt-1  KDR
3.3 HSYA VEC NO NOS
: 3 ,
48 h ,VEGF 0.26 ymolA
NO (P< 0.01); HSYA
1 mmolA NO
(P< 0.01), V EGF 2.6x 10" ‘mmol/
L ; HSYA 0.1 0.01mmolA NO
(P> 0.05)
NOS : V EC
NOS
2 HSYA VEGF Flt-1 KDR
( :RU)
Table 2 Interaction between HSY A and VEGF,
Flt-1, KDR (Unit RU)
V EGF Flt-1 KDR
V EGF 48.6 51.4 474. 4 481.6
Flt-1 3652.7 3526.8 2569.1 1 666. 4
Fit-1 (1 30) 536. 2 739.9 777.5 280.6
KDR 98.3 2170.6 381.0 - 127.8
HSYA (3mg- mL- 1) - 44.8 - 138.9 85.3 - 37.6
HSYA (10mg- mL- %) 13.6 - 14.0 - 37.9 - 2.8
HisHRP IgG (1 50) 6.2 62. 8 357.9 295. 0
3 HSrA VEC NO
NOS (xt s, n= 6)

Table 3 Effect of HSYA on NO and NOS levels in VEC

culturemedia under hypoxia (;i s, n= 6)

/(mmol- L~ 1) NO/(umol- L~ ) NOS/(U- mL" 1)

47.46+ 3.28 3.84+ 0. 21
V EGF 2.6x 10" 4 240. 65+ 10.63" * 3.58+ 0.31
HSYA 1 70.12+ 5.82" 3.59+ 0.54
0.1 50. 75+ 4.46 3.60+ 0.17
0.01 49. 44+ 4.06 3.52+ 0. 32

: "P<0.05 ""P<0.01

“P< 0.05 ""P< 0.01vsoontrol group

,HSYA
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5 Hz (100 50 25mg/kg)
(CTX, 40mg/kg), ip , ; ,
MM P-2 MM P-9 EL 1A L-6 TNF-«
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