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Effects of HSYA on protein and mRNA expression of KDR, HIF-1a and protein
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Abstract: Objective: To investigate the effects of Hydroxy Safflor yellow A(HSYA) on the protein and mRNA
expression of KDR, HIF-1 o and protein expression of VEGF in serum or transplantation tumor of gastric adenocarcinoma cell

line BGC-823 in nude mice. Methods: The BGC-823 cells was subcutaneouly injected into the right anterior armpit of BALB/C
nu/nu nude mice and established the animal model of transplantation tumor. The experimental groups were treated with HSYA at
concentration of 0.056g/L and 0.028g/L and cyclophosphamide at 2g/L, or with physiologic saline. The tumor inhibitory effect
was observed, and the protein expression of transplantation tumor’s VEGF, HIF-1 a and serum VEGF were detected by enzyme
linked immunosorbent assay, and the KDR protein expression was detected by Western blotting. The mRNA expression of KDR
and HIF-1 « in transplantation tumor were detected by real time-fluorescent quantitation PCR respectively. Results: The IR in
the group with HSYA at the concentration of 0.028g/L is higher than in the group with normal sodium. The protein expression of
VEGF, phosphorylated KDR and HIF-1 « has significant difference after treatment with HSYA at the concentration of 0.028g/L
as compared with physiologic saline-treated group(P<0.05, P<0.01). The mRNA expression of KDR in 0.028g/L HSYA group
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is less obviously than in the physiologic saline-treated group(P<0.05). Conclusion: The possible mechanism of HSYA in given

concentration to antagonize tumor angiogenesis may be related with inhibiting the protein expression of VEGF, and HIF-1 o and

weakening the phosphorylation of KDR protein and its gene expression to inhibit the activation of endotheliocyte and impede the

inducion of tumor oxygen-poor microenvironment to angiogenesis.

Key words: Hydroxy Safflor yellow A; BGC-823 transplantation tumor; VEGF; KDR; HIF-1 o ; Tumor angiogenesis

Fund assistance: National Natural Science Foundation of China (No.30572436)

ST e A Y JC IR A 5 S BN E B
M AR O FR U0 o b e 108 A AN A T 4
AP T 22 A A8 T I o ot A N B AR T

(vascular endothelial growth factor, VEGF ) K H AR
AR50, T ELS iR T S A A5 AR I A 2
FERFIAA TS S L5 2E A G o T A 2
LIAERAE A EZE, HOR (HRAIIRL, 1ElmR 2tk
T Z MR, IR FRALIIE R RA
(hydroxy safflor yellow A, HSYA ) J& M ZLAEHHEHU)

T EIKIETEVEL Sy ANSE ML PN B | R4
SR, TERTISLER A5 R HSY A S R AR 1 I
/D iiEg A AR P2 RO g i ke 1, 2 PR o
PEWZ BRI 5E 25 (enzyme linked immunosorbent assay,
ELISA) . B HEREEE (Western blotting ) . SEETE G
TEHIEPCR (real time-fluorescent quantitation PCR,
RTFQ-PCR) Kl # FUBG C-823 RS AE AL 2L 5 I il
AXZAK (kinase insert domain containing receptor,
KDR) FlHk4175 3 7 (hypoxia inducing factor-1at,
HIF-1a) #F MmRNAZRIL | JHAHL R MIE VECFEE
P, BE— A FST HSY A S i 4526 A IR A
T

w4

L Z AR SPFZUBALB/C nu/nuif/MR
245, FUit4-6J8, A i14-18g, MM, Sh &
FEUES: SCXK (50) 2004-0001, AP BE 24 RR 2 b
PR T 5T AR Ak . N I 4Bk BG C-823 (i
&), ALt MR AR i it

2. 25 IR0 HSYARRUEM:: it 5t TiT.Co il
MBI IR AL, AR RS AL JZ BT 53
B, IR EE397. 2/, BN 98.9% X IR TE T
FHER BT e (V5 3 5 24 e A A7 IR ], 415
08012721) - DMEM, JF1fiii§ (SEEGibeoAF]) o
S E FPCRI & (72[E Roche A ], it
13828600) . TRIzol Reagentif ] ( Z£[EGibco-BRLA
#]) o GAPDH, KDR, HIF-1a Primer (Human) (Jb5%
BRHEYBARAF G ) o BT AKDR1054H 2 12
BERRAL BT . SEHT e — 40, ECLIH & (SE[ESanta
Cruz2Ndl) o PVDFJE (jéélﬂ_ilMillipore/z}ﬁj) - Bradford

EOE RS S (At el A ARG R
/NH]) o VEGFHIHIF-1oe ELISA (Human) %7 & (35
EADLAH]) .

3.NEY  COBEFRAE (FEEBIRAH]D) 5 T
B R R CEEAR BB 45 e A FRAFD) 5 3K30
EE AR (FEESICMA B OHLABR A H)
TE200015] & /s (HAJE 2 H]) 5 LightCycler2.0
SE 9 E P CRAL A RS LightCycler®
Carousel-Based System (f[ERoche/A ] ) ; Fluor
Chem®#E I8 4R R 55 ( %Alpha Inntech/AH)) 3
Mini-PROTEAN®3E 5 LUK (Bio-Rad/AH] ) 5 4%
WK ZIBERFFRY (Tecan Austria GMbH) . Image-
Pro Plus6.0E %0 248 (EEMedia Cybernetics
YNEIDI

Fik

1. MG FR N R S A E N R
BGC-8234M I 4% A F75mLEF 5, AN A DMEM
YA IR R (5 109%K3E BG4 13 . 100U/mLE 25
ZHI00mg/mLEEF X ) 15mL, B F37°C. CO,IfE
N 5% MR =40 P a5 5%, i 0.25% R
fiti—0.2%EDTA-D-Hank s T AL BN ALAEAC . B LS
T B 2E R e SE 00 SIS PO R R G
EZ AR s S (SPFRYL) WRiR R, AR
FRFRALIK K (pH2.5-2.8) , Co® K AR A% UE S
SCXK (50) 2005-0007], b st BHEEM Ak R
Oy EIRAE. ShaE W R A LR

2. 2R HCH]  BUHSYA, FAFEER /KA H10.056
0.028g/ LI BEVATE, 0.22 o miFLIERE L e IR, L
53%%, 20 CIRAERE . X IR BEIE G (CTX) FHK
A B ER K BC A 2/ LI R « ELISASE I FHARETR
AW EFRICAVEGE, HIF-1oHTR TAEW . SR ZE—it
FALPIT A (ABC) TAER ™45 HiciR 0 Al i 45
P AN FH o Western blotting 3256 F 25 1 24 . 45
PRI S F R BC

3. NI AR R ST 22 TR 310
S ERTE, B TR E R BGC-823 41U bk,
FH0.25%)# % [ -0.29%EDTA-D-Hank s 4L 1 1
1k, BOEC2.15 % 107 /m L2020, 170 T4 Bl
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F TG T, A H I 510.2mL (295590 4 i %4 .3 x
10°) , B AR RN B AR AR

4. S BAERVE AR 2405 B ER B BEHL
IrRAL, FA6H, SRR, XTRELL, HSYAR . ik
2 o AR ZH 25 I T 9 0.9% K TR Na LI 5
HSYA & A5 2H 5 711200.056g/L ., 0.028g/ Lk i
HSYAVERE T 5T, He34i445 H i 2k (fa)pgd 2
6h) , FERO.2mL, FEFNR HIFIRL 2. X RELH A FEFD
SEIRITUR LA 2y, FR2dIE IV 5 20/ LI BEMERL LYK,
RO.2mL, 25 H T AR B B SE20 R 1R 45 24
FEHUA

5. IR IEE ARIRIHR DLAR SRR N R pe A i,
FH L0 R R 3 A LR B AR A e 1A% ()
A (b)), #ARV=1/2ab? (mm®) FHE IR AT,
RIRG )5 240 PR EE, SUHEE FI AL FERR /N, 50 4
B TR T e, A OB o i, 1
PR (IR) o IR (%) = (BR300 i - 45 24
YRR i ) /ST 2H SP-SA 8 5 R % 100%.

6. WM KAt il & R AR BRI S I 4
LT ARITUIIBCK SR NZ L, 2 NURAFE Tl
B AR AL S, BT =10 CIR IR KAS PR e
Western blottingSZ 5645 H A U ZH 21 FH 1/ N BREN AT
ELISASE B0 5 50me i 42U A 500 w LA A 7
A1, BT

7. S E EPCREG I A 2K DR S5 HIF-1 o
mRNA ik

7.1 BRNAFEEC KRR B A HS YA ZH K
PR R A B BE Y REAS 1/, 3 BB TR Tz0 i 551158
B, SR S R I AP 2 i BBURE ZH 2L ELRNA,
JITHE R NAZ1% 3 R E A LUK ff o FLoe 2k,
L EIMr BT HIFE FRNA S S N4l

7.2 PCRY™ 3 3 5E3 wg BRNA MR AR, 76
T AOligo (dT) FIM-MLV3¥i 5% S5 150 w LIK R 7E
42°C°F W 1h & e DNAZR—4, 22 J594°CHN#2min
YORAFUETSI N

Fi EPCRAF AU, SR 20 w LI NAR R, B
W20 L, AddH,0 12 L, PCR Mix 4L,
FEMA: KDR 244bpsl#2wL: FliE5I1¥): 5 °-CGG
TAG CAC AGC CCA GAT TC-3, FiEg1#: 5 -GGT
CAC AAG CCT CTT CCA GGA-3"; (il AHIF-1a
250bps1#2wL: EUFS14: 5 -TTG ATT GCA TCT
CCA TCT CCT-3, FMig51#¥: 5 ““TTC GCT TTC TCT
GAG CAT TCT-3" . WA EEKHZEFEGAPDH: EiiF5|
). 5 “-CCA CAG TCC ATG CCA TCA CT-3", Fiif

514. 5 -GCC TGC TTC ACC ACC TTC TTG-3’;
amplicon268bp.

PCRUGIAZ 4 1R KR 6s, 1R A BE 5301
#MKDR 57.0°C, HIF-1aw 53.0°C.. GAPDH 59.0°C, 4t
it 72 C RO RE RIS E] () AR A5 [P bp /25T A2
A5TFFR, A A 450 & B P o AR RN S8
Jii, TOAPCRIUARAE, 1247 Light Cycler 2.055%, ¥
HACEIEIFH (eycle threshold, Ct) , I AR LA
FIR KV 22 S R T AL L DA T A5 2 DR Y
FIECR (concentration ratio) S8, f4E R E G
3K

7.3 Bl W EE I VKB IARTFQ-PCRY 1S ™ )
il B 56 HUASE 780 24 F 4 G R HS Y A A S YK DR
PCRY I H)4-5u L, HIF-1a[dl#E, FRESLE100VE
A THIK, Fluor Chem®EERE S R4 TDNA
HL UK S A, SFKDR ., HIF-1 o 4 18 45 5 4 T4
FEIIIE

8. ELISATLIMR A 4L I 1l VEGF, JE 41 4L HIF-
la BRI &0k, 37°CHE T 120min; 4351
TR R 74, J & 60ming MAABCTAER, IR
30min; MUBEAR R, THERX450nmAb 54 .

9. Western blotting?Z 5 M98 2 2K DREE 15K ik
BUREH L /N, $EEC R AR, Bradford oGl 52 &
PR B I EA TR AR, T H KRS R4 T SR PR 475 Tk e
BEMCHLK, SEEE U, # (+) M4 -8 4K -PVDF i -
BERC-UB AR AR (=) WU Je b i e e, B T
HLDK R HL G, PR R s g (S 6 . B4 77]. KDR
J B -actinfUKIEH . —HUFE . PR, FIFHECLA
WA, XEOE G, M #7434, HImage-Pro
Plus 6.0EUGALIRER AT 234 B EE T S B -actin NS 5%
GRS P s A

10. Geit# vk s A VR X £ 3%
7R, 18 FASPSS 13.08 - g i153#r, WIALE] A R A
ST AEA GG, K K HERL 0 =0.05, P<0.05 025
FEENIE =38

#R

1. HSYAXJBGC-823 M mIEA  HSYA
1 AR 2 B X BE A B B8 4 531 2R10.39%
29.96% . 48.34%; HSY A7) & 4 rfvyed AR K g ot o
SRR, 25 A58 L (P<0.05) . Lkt
PR AR BUESNET, TEaHE, ROV,
HSYAZUR BRI a5

2. BRNAJREUZER  HRNAREGZBUIEBHEE I
HLVKE T 58N OIS, FIUL18s . 28R AR M1 2%
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2, RNARE SR KRS 0T, R . ANt
WE 7~ : i RNARE B 7E260nm , 280nmAh (1) AfH
Z HHFE1.8-2.0Z 1], R4 AT A20K .

3. HSYAXIBGC-823% fHH KDRSHIF-1a
mRNARIEREM W1, R FIHS YA
REGK A (BPHSYARFIRAL) MR ZUEBRNAK)
RTP=H)4 S5 B PCRAGIN, A& BLKDR . HIF-
1o 5NZGAPDH mRNARAT B m ik, HERHIK
ALY 1S B B/ N B S e K/ N244bp |
250bp ., 268bp A —F, ANEF7R, A WLHAL A
VRS ; KDRY AR DA AR 24, HIF-la mRNAY™
b A/ R i R B (Rt s, BTl
FEPRIE5 FUE A B A — 3, LAY S8R Sk T
KDR. HIF-1a 4 HP4CHERZA K, HSYA(K =
ZHHIF-1a mRNARIFRIRCEA IS, H 2500
it eE s s ZAHKDR mRNA %35 7KP- 5 A6 50 2H fig
i, ZR A5 5 X (P<0.05) .

1l HSYAXT#RFBGC-823F4 /R KDR . HIF-1a mRNAFRIA
RS2 (X £5, n=6)

Gl CR (mRNA level)
205
KDR HIF-1a KDR HIF-1a
FERIZH 24.48+0.54 19.68+0.59 0.48+0.04 0.87+0.12

HSYMEFHE4] 24.87+0.64 19.82+0.28 0.35+0.03° 0.82+0.13
e SRR L, TP < 0.05,

1 2 3 4 5

300bp GAPDH

200bp 268bp
100bp

300bp

—_— -
KDR (244bp

200bp
100bp

Bl mRNASZETZOEE BEPCRy™ WE I v vk
1 : UAMarker; 2F14 I ; 3FISHHSY IG5 4 .

4. HSYAXBGC-823F 41 VEGF, KDR JZHIF-1«
HEFGRIIFN VEGFE I FR5 2 MR A A= sy
LI, ELISASZIR S5 3 R : HSY AR i 419
HAVECFEFRIAW D, SHEAAMLE R A5t
225 L (P<0.05) 5 AR FRUMLTE HV EGFER (7% e AH X
FEE TR 2H [RAR U B B 2% (P<0.01) o W32, HIF-1a
AR IR e S BEHS Y A X i i & /R FH 0 o5 — 0 F
JZRI R bR . ELISATEINE 455 0 /R . HSYAfIGHH] 5t
IR LU R B S R FHIF-1 o IR IR A3

BRI, 22 A5 T2# i L (P<0.01), W2,
FE B i X TR 4 4 S B R L K DR AR A 0 R 1A
Ak & B : HSY A 2R FRURS AR K DRER 1
FRIRB A B ER KGRI A )k 55 - 12 FHImage-Pro
Plus 6.04%0F UG 45 R EA T 48118 /R . HSYA
A A KDREE R IR AT AR T B -actin ik 4571
oD (Optical density ratio) 5 (0.67£0.09) ,
RIZ S (0.81+0.08) , L ER 1 2R35 4571 OD HLAEL Ay
BRI, ZRAGTHFE L (P<0.05) , WE2, $27R
LRI A PR AL K DRSZ Al D,
#2  HSYAXBGC-823F MM ELVEGF, HIF-1a 85 [R5
BISEI (X +5, n=6, pg/mg)
U0 JRALIVEGFE L WS VEGF&E [ ZHLIHIF- a1
FERIZH
HSYAMIGRIEEZH 299.76+19.12°  420.32+73.80™ 1035.93+176.51"
T SR AL, TP <0.05, TP<0.01,
1 2 3 4 5 6

-“—_. B-actin
MMM KDR

E2  BGC-823 MR MR L K DR 23k 25 F EP Il 4]
1L 2, 3AMIRIZ: 4. 5. 6 HSYAMIKFI 4.

it

i i A e A SRR ATLAACORS 20 R 4 ) —
ANER A A= B AR, I A B 2R R
A MR 2L RV P A 45 R o e A R B )
I A5 14 18 A S0 e 0 2 49 i A AR K o B AR &
5o bR a5 A At R v, I P B A0 i A A
FH . PN Bz 40 () Y85 2 I A 3 A A & A B e AR A
T BB BRI DRI AR T A AR R T AR
S WAL — A 22 2L F-VEGF, it
550 IRy S A FH 1007 DY B A b 1 32 4
ERERN B AR5 . KDRYVEGF it 821k
—, AW BIEA 2 a3 b i, 76 5
BT A A e R R AR

NS SR i 2 2 o SR A A X
HETIA A L S A5 A DG R 4 2, T HIF-1
FE M A B B VE o B 22T HIF-1 o 7 20N
b 22 G0 I v 2804 A i 23 o SRR TR I A i
b AR T AL VR SR ZHZHIF-1 o 3G 0
JEBE I T R R A R L, XS bR
vt B2/ A S VEGF 552 KK DR L
R AR RN T AU IS 2 B R 8 S
VAN

FE PR35 S A= W L DR 4 P 235 4 JEE DR B985 iy 1) st

347.32+30.27  532.47+67.79 1472.46+216.17

]
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TG R A e 5t | BRSE — R AR R E 1Y R
FIT, I & #5192 D e 0N ) 4 2ot
T2 TR SCE BIIRACEIF 5T 2590 AR G R il A=
YN Ae A BAT B S HSYA LI AE R 15
MRSy, A 5T B U HS YA TN B R 45 B
BN RARRE , LSOO IR I A5 A U VR, S5 I
SCHR[2], BT SEE T HS YA & 7 R R, S
SRS AR, I e N 5 E AT T8 R
X 41988 2 3 b P AR 2 2 R A T AR SR X I
A I R P R R R I N B A AR K I A RO
ARSI Y, T AP IR ST HS YA
S B IR RS VEGF . 32 1AKDR, HIF-1afiY
AR AT RTFQ-PCRATFSAEIE L ZIHKDR mRNA
FIRRREN, ELISAEATEAHLVEGFFIHIF-1a | Il
1 VEGFER AR, LA 8 BNk X 44 K DR
WAL B (12 TR ARSI, TR ABFSE THS YA X e
A BV E FBILL

ARSI S TR I . AR ZH FITHS Y AR ) 1A B
N B IR R TP VEGF K DRER 1 LA 41 )
M P VEGFEE F# A 70, JEHZIHKDR mRNAJR
AR, (HHSYAIGH 5 2 VEGF FI R fL KDR
EA ST, KDR mRNA KD, FR 2 i+
VEGFE [ B /D, $/RiE iRk HSY AR A
HIHIBGC-823 R 4199 VEGFEE 1 X 2 AAK DRAMIB A
o SRR SRR 2 £iBVEGF® L
K2R A Ty T R N B 8 A A AR R I A A=
B R 73 R kA 2R U251 B AR AR HIF-1
(R PCTE P75 RV 22 D B AL I SR 4 B3 1) 5 [T 1)
Foik, ARELIGPCRY B 45 R . PRALIR AL UREA
HHIF-1ae mRNAYA G, HSYALH AT HIF-1
mRNAR A RIS ELISAZE Fn] F R4
HIF-1o & EULR S THSYAMRA 4, R
HHSYAIRST I AE T /K HIF-1 oo/, 35 UK
HSYARTHIHIHIF-1 a B3R IR, ATTRRAIR 1 Jieg i 4
TEAIE XS I A A A5 S

Zi BTk, BHILL AL A R ARRRE AR B IR
BGC-823F4 /8 KDR . VEGF LA I I3 VEGF )2 1k,
T AR T e I A A A R 1) £ 125 R B g/
Je8 20 B 53 AR I A IR, DN T —E R
il 1PN B TS AL A5 5 e e, BEAR L IGTE, 855 1
JIR I A TR . HSYAR] F K-/ DHIF-1 o JE
B, TR ATHIF-1 o /-S04 A2 RO - 55 55—
T M HH 24 €8, 2R 2 B G 22 2R 3 o AR AP P 4 i HLL -
1 o B 25 LA BEL T A g i /85 A i Ay 2 BARART . i

TR AR AT I8 1 HIF-1 o/ S VEGF 3,
Ao R S , AR I e A s ANl
WA FEVEGFZAARK DR il f g 4= sl
1, HSYA A Al e i i I HIF-1 o 2 H , S
55 T VEGFX M HY AN ABFTERIFFIRANUE
X RTAO E FHS Y A4 I i A7 A s 53— HIL
78, M H WG FIREFE TG At 25 20 E 2y
HRAEF . DIMEHSYARYHIF ST £ 2R O A 25 32
I, AU A TR A S T VR FH R AR R 4
HMHAR WL E A RIE . AT R TR HSYASTHY
2T 2 BT FE I AL T IR B 3
TAGUIRE 25 H i 2
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Study on in vitro mucosal factors affecting mucosal permeability of borneol

SONG Xiao"?, DU Shou-ying', LU Yang', MA Yong', CHEN Xiao-lan'

( 'School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102, China; *School of Pharmacy,
Shaanxi University of Chinese Medicine, Xi’an 712046, China )

Abstract: Objective: To study the in vitro mucosal factors that affect such permeability of borneol. Method: Bullfrog
skin was selected as the permeation model,and the modifiled Franz diffusion was adopted to investigate the percutaneous

adsorption in vitro.borneol as quantified by GC. Different of pH receiving solution and temperature, mixings peed and impacts of
drug concentration on percutaneous adsorption invitro were systematically studied. Result: Percutaneous permeation of borneol
was to some extent affected by mixings peed. Other fctors had no effect on the penetration of borneol. There existed a good
percutaneous of borneol. And the relationship between the cumulative permeability rate and time was coincided with the first order
kenetical process. Conclusion: Taken the in vitro abdominl skin of bullfrog as the permeation model, which were study on in vitro

mucosal factors affecting mucosal permeability of borneol.
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