¢ %% Chinese Traditional and Herbal Drugs 424 FH5#] 2005 H

* 1033 -

AEYRAR S IS N R ARBEER &R ASTMER

moml, BgxEL Rk F mEL, 22" 8 BV

1. BRI R0, L8 ® Al 210046

2. LA TS VPN B TS %, TIJF At 210046

O IR ISR T R A0 -5 A P AR T IR AR TR 1 S S A A R e T AR L
IR AR B 5 KR RIRE ) o L iR 5 I P B AR L 0 PO AR LA P A SRR IR AT 688 rh it 1 AR (o
FUR I MALIE 25 PSR B AT 2 1oy« 23T ROIMEAE T, D AR 40 i 55 100787 Py 2 A0 AR LA P DA #E s A B R

ik 2y kb it %% .

KRR RANNE, NN ARAE FHS B
XEHRS: 0253-2670(2011)05 - 1033 - 04

FESZES: R286.91 XRAPRESAD: A

Interactions between tumor cells and vascular endothelial cells and intervention

by Salviae Miltiorrhizae Radix

TAO Li', QIAN Wen-hui', ZHANG Lei', RUAN Jun-shan', WANG Ai-yun"?, LU Yin"?
1. Institute of Traditional Chinese Medicine, Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China

2. Jiangsu Key Laboratory for Pharmacology and Security Evaluation of Chinese Materia Medica, Nanjing 210046, China

Key words: tumor cells; vascular endothelial cells; cell communication; Salviae Miltiorrhizae Radix; antitumor activity

WEFURBL, R 4 R AT 3 R A i 240
PrBl B R REINRETT, P ARG EE R T 5 N e
AN TSR AT e LAE U AT R
J PR AE T2 A IR P e R A B, )
R TE M B e B A B F IURE. (TR 22 A
AR EMILL, 2 M E BER R B R
I B A A T 22 TR DR S 25 AR A, B 4127
CIREEN R SN S E AN 186 o AN 3 W4
20 R s e A DG o R 5 R L Y
B A 1 PR AR LA AR DA e it A e B el et v £ v
E S BUNER <59 | 12 AR Rl N ) 2V S SV B el
(amphicrine) RAIVEFER 7 T (10 A5 5 110 5 AN
BE, YGE T MR RS R S AR L R A% )
PETR TV IR e AR R W] LA R 4 it 5 10 A Py B
AN AT PES A 0300 Ak vh 25 (AREE
2y, PAEMIFEZIAT PO T A AR AR
P o SOt e 4 1 5 100 A8 Py 5 40 ) PR A ELAE H

Yk BEA: 2010-10-07

BT ATHRRIA,  [FII3HT T P2 1 o B %A
FHRSEMR DU A I R B e A7 S M B e v 24
PR o

1 B4R 2 A K AT

1.1 BB IME S I E & )

Ji IR A0 B ELAT PR A B T I AR I R e
FEME )2 R FH I B8 4 M 5 N I 5 Pk v 2z & e
(Human umbilical vein endothelial cells, HUVECs)
LA IR ORI, R AR R I R K Y B A e
HIEHRET N R At Lk, R T B 2k
B, REE 5 I AR A SR 1A 5 2 ARk LA
I A2 g g B 2 R, Al-Nedawi 25015 B
HUVECs == 204k B8 41 503 1) A2 A 36 e AR K
7224k (EGFR) %I, AT IS 9 52 4i i )
BN B o3 WA I N B2 2B R (VEGE) i3,
FF4L 3 8 VEGF/VEGFR-2 {5 5 1 i Al il 55 4F i
L AR5 2 W b 988 0 9 vl v TR 175 S 0L 5 P e 4

E&WMEB: ERAARRFEESTIIE (30772766); L7038 AARRIFIEEEWIIHE (BK2010085, BK2010562); VL7588 /N KAA SR A
2K (08-A-012); YLHEHE T EARALT (09KJIA360002); YLIEHEEZ R H (LZ09022); YLk 245 2570015 2 A e VA 8 05 5
U IFORA (P09013); YLIR4E EBrRHE & 1ETHR] (BZ2009052);5 YLk iRl v TR % Bhsi H

TEHEN: M W (1986—), &, JLHEENLNAN, LA, WFF0T i i Ak i vh 2 K 5082 5 5 IR e A% 1 B i

Tel: 13182879310 E-mail: t120082008@126.com

«BAAEE Bh Tel: (025)86798154 E-mail: luyingreen@126.com



* 1034 -

¢ %% Chinese Traditional and Herbal Drugs 424 FH5#] 2005 H

W A A R R e AR AR
12 MEMARFHMTFOEARSENEARIR

i 9eE 440 i 1r) B2 HH R B ) S R S 1 i
AT AL, AH 0 SR N ) 56 i) A Bz e 1k
iR 2 PR X PAY 7 38 S P35 40 2 KB ) AR T i g,
HArA K g g o v i 3 Fhoy 058 stlws iy T
FEIE R, 2 IR 0 i P o A N B 4 AT A
TRBFN AT T = R 4N
S T B P A R 40 M B B TR P Sz 4 ) £ 155
IR, RN BBERIIN, AN R 2 DR RE
J T AT AT g 4 it s Najy 2567 gL+
RIBIER I ADAMILS J& T %-4 )8 | A
(a disintegrin and metalloproteinase, ADAM) &[]
b, RefE I DI A R A0 M R AR R e
YEH . LA ERIFGTUE IR R e T8 A e Aeas, 47
T PN 1 o o i Sl ST A
2 M AR RE X A 4 R B R 4
2.1 MEARAMEHENMEER

iR L R e P RS e bR 0 L S I N
MAH BAE R Yo, T ARSERS B o A BV EGR
s (815, Gassmann 250V T I 52 Py e A 2%
bR FRCAAR (CXCL12) 5 g e R IA i
K752 44 (CXCR4) 456, -3 T MR e,
H CXCL12 it g b8 e 40 iz T A G s A )
FIKT G R IR B e T, [ IEANH 55 1R 40 i
5 V9 B 40 ) () G B fig
2.2 MERNRMAEING MERER

AFF S T Py e 1LVt P 0 J0o e A e
AN GIE F o n P g 40 e 53 A 3% P 40 i 1
i B JK 42 1 (thrombospondin 1) FE % X $t
VEGFA/VEGFR2 {5 5l 3 7 A2 (1) NO 1 A% i
i 2R A MY S P LR A C
(activated protein C, APC) BEMS IIui 1-BfF IR i 2 1
524£&-1 (sphingosine-1-phosphate receptor-1, SIP1)
X LA PRy R e A P R e 8 4 i 1 U L
S FEE AT AT 0 I Rg R LT DR 2= AR BT, PRI AR % &
& A = e 2 400 o DAL 7K ST 1R ] i 7 2 s A

AIATT Dy I e AL
3 FSEMER SR MR- E N R AR E
1E R RYSZ0R

PEZAE s A h 25 R 2y, AEIR) 7L
PRIV T s HARR 728, 1 R SE R ST
RIRF B o FA BT TR s )

SEAE IR 4 M- P B A0 BAH ELAE F R o, PESiE b
oy R 2y 2R ERIILS, SR T S
TR R IR 97 v AN, FH (1 AL

3.1 HDiHI e i B A AR

FFS RGPS T se s Ao 6
IR IR SEE F--0 (TNF-a) 5314 2 41 e VEGF &
LAY VEGFE % SRIMAS ARl 22 1 g
PO P B A M . RS, /N T CRR D A P
JUR 2% 6 PR AFE AL 25 T PSS T, 0 B3 AT
FEAN kK EGF 1 EGFR [A1, 23 praeif gl
RIFFZIKENE B P2 35 2 2 1k o g il A
PR FRAR T /0 B St 2R e i e 1)

3.2 AN PR RE S I E M R 2B B RE R

FHZ W 1. I Lo I fe % 57 & 4O/ ME 0 6
TNF-a #3511 HUVECs Bt 57— 15 55 i 4
F-1 (ICAM-1) F14 Jfa [al & Fff 73 5--1 (ICAM-1)
2IL, M 530 AR FLIIR R MDA-MB-231. ik
J8 U937 5 HUVECs WAL fE 1, BURITHIKSNZ
I3 AT RS 45 IR 7 5t ) L2 T fie 08 7] S A4 R 2 410 7
TNF-o B0 A% K 1--«B (NF-xB) 55 K1 AP-1
J2 DNA Z543% IV, PF20 11, BAT BRI hi ek
B, REFIHI A B 40 L | E-selectin 55 188 41 i
FHHEEE 1 sLeX. sLeA % CD44ve6 [14542Y,

3.3 HDHIIE A K7 28 B AR B e & 1 4 R AR A

TESFZIA 1 A0 TNF-o J)3CR 2 HUVECS
oA AR R TN 21 (BT-1) &k, 5 Hm
i NF-«B itk 52 FEmig B W it 4761
NF-kB Fl ERK-AP-1 15 ‘518 % M1 98> TNF-a i5 3
(1) PN 2 44 ) 2 g D o P il 771) PAT-1 1 mRNA
MR A KPP,

34 RIPARKE. 530N R MR

P 1, RIS S SIS 5 105 Y AR
WA, FF SR B BN P I VEGF %Kik
J ERK AV, H 1115311 VE-Cadherin &
G, NI T A Rz (4 R b o g ).

UEAbh, U IS OO bR T R I 5
PB4, IRV S AR 4E G e L 15
SR A B Ty AR IR E R, B
FOHI PSR mTOR A5 5 Tl %, PHFEAN R 40 5 AR G R
FIIIERIA,  ANTIRT B 8 SR e R A bk ™ 2R AN R TR 4
PV SIRRLIE A PO, DRI P 2 v e 20 B [ e
M P 2 AN BRI IRE 4, A & TR R AT 5
4 RE



¢ ¥ % Chinese Traditional and Herbal Drugs

FNE FESH 22011FE5H <1035 -

Bt & bR L) A TR AN WO, IR 7 K
A R R R A A M 0 DOk R B 1 2
WU, T R g P R R AR LA R LA N D
(10 AH 5 A AE B e e BE R b I B B R O
We W =gt g . i U B 77 DA &
e e 98 5 A T TV A A BSR4 P PR
DA i A5 55 Fi R 40 - XL P R 4 A E A P R
FUHE RN o 5 MLALE 245 % 25 BE S 1 b 6 4 .-
I A B A AT ELAE R, A T30 Py R 4 B
S5 2ak, RN B S5 Aoy e Je Ho2 4 £y
L A B B e, A 7 Y T] A0 0 b e 44 5 D i
A OB o AH P S i P O B AL
5 SUHE DR AE TR 2 AR, ASUR A2 U LA O D7)
ARG FIE R 58 1) 1 B A R BL R AR A
JIPJRE P B = 2 S TR 7 A TR AT 5T ) 2 K W P A
oy AR Yy 2 A R K B S AR, )
SR W PR N P £ 04t S 3%
SE Ik
[1] Najy AJ, Day K C, Day M L. ADAM15 supports prostate

cancer metastasis by modulating

cell interaction [J]. Cancer Res, 2008, 68(4): 1092-1099.
[2] Khodarev N N, Yu J, Labay E, et al. Tumour-endothelium

interactions in co-culture: coordinated changes of gene

tumor cell-endothelial

expression profiles
endothelial cells [J]. J Cell Sci, 2003, 116(6): 1013-1022.
[3] Al-Nedawi K, Meehan B, Kerbel R S, et al. Endothelial

expression of autocrine VEGF upon the uptake of

and phenotypic properties of

tumor-derived microvesicles containing oncogenic EGFR
[J]. Proc Natl Acad Sci USA, 2009, 106(10): 3794-3799.

[4] Mierke C T. Role of the endothelium during tumor cell
metastasis: is the endothelium a barrier or a promoter for
cell invasion and metastasis [J]. J Biophys, 2008, 18:
3516.

[5] Strell C, Entschladen F. Extravasation of leukocytes in
comparison to tumor cells [J]. Cell Commun Signal, 2008,
6: 10.

[6] Martin T A, Jiang W G. Loss of tight junction barrier
function and its role in cancer metastasis [J]. Biochim
Biophys Acta, 2009, 1788(4): 872-891.

[7] Ria R, Todoerti K, Berardi S, et al. Gene expression
profiling of bone marrow endothelial cells in patients with
multiple myeloma [J]. Clin Cancer Res, 2009, 15(17):
5369-5378.

[8] Nguyen D X, Bos P D, Massagué J. Metastasis: from

dissemination to organ-specific colonization [J]. Nat Rev

(9]

(10]

[12]

[17]

(19]

(21]

Cancer, 2009, 9(4): 274-284.

Gassmann P, Haier J, Schliiter K, et al. A CXCR4
regulates the early extravasation of metastatic tumor cells
in vivo [J]. Neoplasia, 2009, 11(7): 651-661.

Isenberg J S, Martin-Manso G, Maxhimer J B, et al.
Regulation of nitric oxide signalling by thrombospondin
1: implications for anti-angiogenic therapies [J]. Nat Rev
Cancer, 2009, 9(3): 182-194.

Van Sluis G L, Niers T M, Esmon C T, et al. Endogenous
activated protein C limits cancer cell extravasation
through sphingosine-1-phosphate receptor 1-mediated
vascular endothelial barrier enhancement [J]. Blood,
2009, 114(9): 1968-1973.

BROCE, Bove, BR &, L I PBOE A SRR
R RIS AT R R [J]. TPy, 2010, 41(2):
311-314.

Ve & B, AL, PP RE v O S R
N [7]. "2y, 2009, 40(3): 476-479.

O, B, BKEE, GE PP 1, R S
WGt ORE S S (SRR N> A I N T/ R V1
2010,33(2): 91-94.

BRI, HHFH, EAKA. PP RNGUEE DT ).
WM IEIT, 2010, 33(3): 180-182.

Nizamutdinova I T, Lee G W, Lee J S, et al. Tanshinone I
suppresses growth and invasion of human breast cancer
cells, MDA-MB-231, through regulation of adhesion
molecules [J]. Carcinogenesis, 2008, 29(10): 1885-1892.
Bian W, Chen F, Bai L, ef al. Dihydrotanshinone I inhibits
angiogenesis both in vitro and in vivo [J]. Acta Biochim
Biophys Sin, 2008, 40(1): 1-6.

RO, FUKEE, (AT, % SIS0 1, W AN
SMMC-7721 4}l EGF K HZARRIE R[], Wil
K2R BEAAR, 2009, 38 (2): 163-169.

Zhang L J, Chen L, Lu Y, et al. Danshensu has anti-tumor
activity in BI6F10 melanoma by inhibiting angiogenesis
and tumor cell invasion [J]. Eur J Pharmacol, 2010, 643
(2-3): 195-201.

Zhou Z, Liu Y, Miao A D, et al. Protocatechuic aldehyde
suppresses TNF-alpha-induced ICAM-1 and VCAM-1
expression in human umbilical vein endothelial cells [J].
Eur J Pharmacol, 2005, 513(1-2): 1-8.

AR, B B, 5. B-iefEaR MILRRERIE
PR FE RS TG AR X [7]. AT 244, 2010(6):
440-444.

Zhou Z, Wang S Q, Liu Y, et al. Cryptotanshinone

Vi 1
e, %

inhibits endothelin-1 expression and stimulates nitric

oxide production in human vascular endothelial cells [J].



© 1036 * ¢ %% Chinese Traditional and Herbal Drugs 2% 42 H5H# 20015 A

Biochim Biophys Acta, 2006, 1760(1): 1-9. target of rapamycin-mediated cyclin d1 expression and rb
[23] Zhou Z, Liu Y, Miao A D, et al. Salvianolic acid B phosphorylation [J]. Cancer Prev Res, 2010, 3(8): 1015-
attenuates  plasminogen activator inhibitor type 1 1025.

production in TNF-alpha treated human umbilical vein [27] Ingthorsson S, Sigurdsson V, Fridriksdottir A J, et al.

endothelial cells [J]. J Cell Biochem, 2005, 96(1): 109-116. Endothelial cells stimulate growth of normal and
[24] Lin R, Wang W R, Liu J T, et al. Protective effect of cancerous breast epithelial cells in 3D culture [J]. BMC

tanshinone IIA on human umbilical vein endothelial cell Res Notes, 2010, 3(1): 184.

injured by hydrogen peroxide and its mechanism [J]. J [28] Kaji H, Yokoi T, Kawashima T, et al. Directing the flow

Ethnopharmacol, 2006, 108(2): 217-222. of medium in controlled cocultures of HeLa cells and
[25] Liu C L, Xie L X, Li M, et al. Salvianolic acid B inhibits human umbilical vein endothelial cells with a

hydrogen peroxide-induced endothelial cell apoptosis microfluidic device [J]. Lab Chip, 2010, 10(18): 2374-

through regulating PI3K/Akt signaling [J]. PLoS One, 2379.

2007, 2(12): 1321. [29] Liu L Z, Zheng J Z, Wang X R, et al. Endothelial p70 S6
[26] Chen W, Luo Y, Liu L, ef al. Cryptotanshinone inhibits kinase 1 in regulating tumor angiogenesis [J]. Cancer

cancer cell proliferation by suppressing Mammalian Res, 2008, 68(19): 8183-8188

0000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000C0OCOCOGIOGIOIIGIIIGISG

(A SRR REMER. EITEE

CILRZIMSIRIKY Z%3& (CNI12-1407/R, ISSN 1674-5515) jeEZRHEARHEIAT], JHm—% T, 2009 451 A
CEAMEZi k25 M) 4K (AR SIEIRY, JEp3eE (20 (CAD. % (RFAJe&R51) A0, E£E (5 H
A TI4R™ Y (Ulrich’s Periodicals Directory), CNKI A [E BT SCEHE A o EAZ O] k) Sl RS, T —
AR EIAT R, 2010 FHME GRS IR AR, sk S, BREN 2R EES, &
BPBERHA, MFEH A, SCRE, BTG, SEmiEn #2452 T4 Tt 5 ok

TARIRE : RIEE AN SR, ARSI IR S 75 1 R | ah s, AR gsit s, e NGB
AR A S 2550 & P 25 IR 2 S 5%

WEEREH: & WS IR 7R, W “Bi 527, “Smtse”. “IaIRmI”. “ARR4”7.
CHFEBL CRIRRY CHIATTET N CHBER” SEH. “Bin 55”7 8 H RIRE R SO Ak,
TEA G2 5 W PRI T AT v R R 1 S

WENS: AR, E7 WENANR, BLRIERE 45 257000,

CARZWSIEIRY XA T, BEPNIMAFRIT, BB GER. Ay MG EE. 4R B, ATIH 64 T M
80 UU; AR KT, SRANRY, e 15 06, A4 90 Ji. ATIHBEAT, W HBESEMSIKRT .

AP AR PR diRa. ARG AT, WODBRT . Ui !

(ISR i

Hohik: R T X L VGE 308 5 (300193) BiESMAEE: (022) 23006823
Wbk www. HH2 ek o E BR4H: dc@tiprpress.com
FFPRAT: SOPRAT R R T 34T Pak: www. B2 Ay At

MKS: 44114010010081504 J14g: Fdrp izt WwWw.tiprpress.com



