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(Chicken chorioallantoic membrane ,CAM ) #5%1 SIS F B xR P CAM Hr 4k A& FHIER . 2R . /pF)iE (0.1 ~ 1.0 ng/ml)
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Experimental study of low doses of Vinorelbine in inhibiting angiogenesis
WAN Li
( Department of Oncology, the Affiliated Nanjing Second Hospital, Southeast University )

[ Abstract] Objective: To investigate the antiangiogenic ability and mechanism of Vinorelbine in vitro and in vivo. Methods: In vitro,
MTT colorimetric assay was used to observe the effect of Vinorelbine on the proliferation of human umbilical vein endothelial cell ( HU-
VEC) and human pulmonary adenocarcinoma A549 cells. Transwell cabin test and out-body canaliculization test were used to observe
the impact of Vinorelbine on cell migration and capillary-like tube formation ability, and the apoptosis rate of HUVEC was calculated by
flow cytometry (FCM). In vivo, the chicken chorioallantoic membrane (CAM) model was used to check whether the neovasculariza-
tion of CAM could be suppressed. Results: Low dose Vinorelbine (0.1 ~1.0 ng/ml) could inhibit the proliferation of A549 and HU-
VEC after 48 h treatment, and the inhibition had significant differences (P =0.000). The number of migrating HUVEC was decreased
as compared with that in the control group (P <0.05,F =72.979,P =0.000), and the inhibition rate of migration was between
20.56% ~40. 40% when treated with 0.1 ~0. 8 ng/ml Vinorelbine for 12 h. The number of tubules was reduced and the lumen lost its
integrity as compared with that in the control group (P <0.05,F =75.794,P =0.000) , and the inhibition rate of tube formation was
between 29.07% ~56.83% when treated with 0. 1 ~0. 8 ng/ml Vinorelbine for 24 h. When HUVEC was incubated with 0.1 ~0. 8 ng/
ml Vinorelbine for 48 h, the apoptosis rate was between 22.30% ~37.05% . At the same time, the apoptosis rate was higher than that
of 15.60% in the control group (P <0.05) ; Note: compared with that of the control, P value for 0. 1,0.4 ng/ml, and 0.8 ng/ml Vi-
norelbine was P =0. 036, P =0.013, and P =0.012 respectively). We also observed that Vinorelbine, at concentrations of 0. 1, 0.4
ng/ml, and 0.8 ng/ml, suppressed the neovascularization of CAM in vivo, and the inhibition rate was between 21.05% ~42.11%.
Moreover, the inhibition rate was enhanced as the drug concentration increased. Conclusion @ In vitro, low dose Vinorelbine can
inhibit the cell proliferation, migration, and tube formation of HUVEC, and has the ability of inducing apoptosis of HUVEC. ) In vi-
vo, low dose Vinorelbine demonstrates antiangiogenic ability of CAM.

[ Key words] Vinorelbine ; human umbilical vein endothelial cells( HUVEC) ; Transwell; flow cytometry( FCM) ; chorioallantoic mem-
brane( CAM) ; antiangiogenic
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LT FEBGR AR5 (EGM-2) i 4R 1 i &
Lonza 3] 77 i , RPMI1640 15 3% 3 . 20 L 7 k.l S g H 2L
MR (MTT) & Gibeo 2 F]7™ i, B AE 40 IME 2 22 N R4
YRR /7=, LR (DMSO) & 1 i iz 1 8 W) 7™
i R R ZE v (PBS) BIC. Transwell /N2 (24 FL I FFL
%8 pm) W F Corning 28] 7 i, FHIELF 2 28 M20 K 4F 4 25
IR & Amersco 2 &) 72 i, BEIMLEE 2R Sigma 2 5] 7= 4, Annex-
in V= FITC Tk R0 & R Invitrogen A H] 7™ il o 18 41 B2
KA W B VLRZER DR AR AR, 2K 6 d
XSTENE H A& & R R AR,

1.1.2 40fask  AJWRRIE AS49 AN 2 A S22 %%,
AT 10% A4 4 ML 1 RPMI1640 58 4 85 3% b, BOx
BRI A F 5280, A B #R Ik A B2 40 i ( Human umbilical
vein endothelial cell, HUVEC) 22 \Hr &%+ A0 58, A KT
T 10% fa4F M EGM-2 P &2 458 K 57

1.2 %

1.2.1 HUVEC [#RIRRIER 208 Jaffe 257 107 130k
R, BUHTEEHTAE JLIBT T (24 20 em) , PBS WhEIF## Ik N BE 2 T
Hr,0.25% JiFRE 37 C AL 7 min, AT AL, RPMI1640 1%
FER MR EE , R — IR U, 1 000 r/min B0 5 min, 4§
4L HUVEC Ll EGM-2 SE & Rl E R M T 7 IL, &
37 °C 5% CO, {ANR G FAT PG 5. BEE 3 ~6 R T
1.2.2  MTT 3240k /MEsE 525, RPMI1640 il EGM-
2 A3l %E A549 F1 HUVEC 40k BE = 3.2 x 10* 4~/ml FiI
2.6 x 10" A4~/ml F£F0F 96 fLR,37 °C 5% CO, AR EH T
24 h 5 IMA S YRR (AW EE 0.1,0.2.0.4.0.6,
0.8.1.0 ng/ml K£FHFHEE) , X HRAMAE &R T LY NEEF
T, S & B SR Y 25 LV IR AL, AR 3 R AL, 4k s
WP 48 h, IIA 20 wl MTT §%EF 4 h 5352 LW, A 200
wl DMSO 7Z3% 10 min, FEFR1L 490 nm 4 90 0 56 B ( Ab-
sorbence, A ), T 20 MO FE D 5 AT = (XS BRAH A
- SEE02H A ) /(A HRAL A B - 25 1AL A {H) x100%
1.2.3  [RAMEBSELE 28 Urarte % 1975 % 4 Tran-
swell /IVEE VB E IS IHTHT 10 wg/ml £FZERG % 2 A W 100
pl A T FEMA 600 pl £ 10% fit 4 MG ) EGM-2;
HIIHA 0. 5% iR 4R I EGM-2 537 12 h ) HUVEC, Jf:

FHIZ RS WO AR A0 M 2 %8 4 x 10° AN/ml, #2625 50 pl
FF L= HEAWH EEHINA S0 wl 25919 0. 5% A
I EGM-2 B35 (M Z 2 0. 1.0. 4.0. 8 ng/ml K 7 Hi
)RR EERIMAFEA S YN 0. 5% a4k i
EGM-2 35371k, 37 C 5% CO, Wi E ;12 h G &l LR -
FEMANM, T 2%1H H 10% FF RS 5 30 min, PBS V%, 25 5 4%
Yt 20 min, i PBS 06 T4, U AL RSB s L B T
YR, WA SR TR, BEALIT L 5 AR, BOT- 3 %)
5y T 20 MBS, TSR S RS T 3R

1.2.4 {ROMVMER RSS2 8 Chalupowica 25" {977 1%,
Fafd HUVEC 53w TS 4008 A= 1048 A i, B < 6 I i
EGM-2 JH#% 20 mg/ml 24K A JRIER E 1. 0 mg/ml, #7455 1L
225 Wl inA 24 LAk, P& AL 18 wl BRI 12,5 U/ml $E 1M ,
37 CHEE 5 min G WK )Z BER; W HUVEC, JC I ¥
EGM-2 FE A 2.5 x 10* A~/ml (4L , AL 1 ml fin T -
RIRZEEE 1,37 °C 5% CO, Wi & ;24 h J5 i A &R [R Mk
KA TR I F W (LB 5357 0. 1.,0. 4.0, 8 ng/ml) , 5%t
TRAMNEFER AT HYNIG IR ST 1 h 5B LR
W TERZ AN AR R R B I E & bk 25 Wk B KR B
R TUZBEIRE , % BN & 259, FETUZBEIE BN A 1T ml %
10% BG4 175 A EGM-2 B335k ,37 °C 5% CO, W F ;23 h 5
WEAR TR/ NETE UL

1.2.5  Whmic i 4 AR HUVEC T2 AR X IR
S I 25920 (0. 1.,0.4 0. 8 ng/ml K-FHi9) /T 48 h (1 HU-
VEC,100p! Buffer &, L7 A 10 pl Annexin V-FITC F
Sl PIYLRL, I ATJE M6 15 min, Al A 400 wl Buffer 2% nfiif,
=37 Ja it 2 SR I

1.2.6 & P3G IR 5% 6 FR 3% 15 52 5 ( Chicken chorioallantoic
membrane , CAM) 75% £ FEHARIFE S5 7 RIS Z K500, 765
FmES IR (HRA 1 em)  HUCE P RS 4ERE T
W I PRTEIE B0 10 Wl & AN [ e 5 25 ) 1) A R /K
WT A L, 95 DU & 25 0 A= BRER 2K A B X B, L 0. 5
mg/ml 1 FENAA Ay BT R, J0 B U B 1 P o T AR I
£§ 24 h B INEEE25Y),72 h )5 10% PP EEE 2 10 min K8 H
JAIE 3 em HAR X PRERIET T, WA N WS A
B IME ARG O, R4 10 AN T 5500 28 B8 AE 1 4
B (B) LGP AN 2R A0 2% = (AEPRER K4 B %L -
254141 B $0) /HEFEER K 4L B £ x 100%

1.2.7 SRt GeitsrHrR A SPSS 15. 0 B4 Gt 4,
XT S8 B AE B K 37 25 03 A1, 4T Student” s ¢ — k30, P <
0.05 INAZESFA G L,

2 5 R

2.1 KA EN AS49 F= HUVEC ik 938 54 64 3% v
INFIEE KR BRI (0. 1 ~ 1.0 ng/ml) fEfH 48 h X} HUVEC
BEBHAM B AR 25.76% ~62.27% , G2k i 2 IEA 3 (r =
0.993,P =0.000) ; #HRIS%4 T, 259 % HUVEC 02 & T
Xf A549 4, P <0. 05 (P =0. 000) , P35 W) 4715 22 ¢ 2 il
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Fig.1 Inhibitory effects of Vinorelbine on the cell proliferation

of HUVEC and A549 cells after 48 h treatment

2.2 kA% HUVEC M5k 7 09 %

£.0.1.0.4.0.8 ng/ml KFEEEMR 12 h, ¥ 40T
TRy 514 349. 20 +24. 06 .262. 00 + 17.89 ,185.20 +22. 03,
S5xHRA1(439.60 =27 12) A1 Hb, 25 %) 4120 i 5 75 55 B 8 0k
/AX(P<0.05, L& 2,F =72.979,P =0.000);0.1.0.4.0.8
ng/ml £ 7 H; i ) #l HUVEC i £% 3 5 51 &y 20. 56% .
40.40% 57.87% , Vi3 B 5k P S IE KA (r =0. 954, P =
0.000) .

B. 0.8 ng/ml %Ki
B2 KEWHEMEHA12 hExt HUVEC ERAISM (100 x )
Fig.2 Effect of Vinorelbine on the migration ability
of HUVEC after 12 h treatment (100 x )
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PR RS 25 e B 52 TEAE G (r = 1..000, P =0. 017 ) , 1)1 2%
FE0.1.0.4.0. 8 ng/ml ¥ & 414> 7 K 29.07% .41. 63% .
56.83% (ML 3)
2.4 %A% HUVEC 0 8 169 % v

HUVEC £ 0.1.0.4 0.8 ng/ml & FER M 48 h, 41
T2 22.30% 30. 10% .37.05% , 55t B4 M T-%
15.60% M th, 2 R B A GI2=E L (P <0.05, L& 4,
5% IRLHAR L, 72 0.1.0.4.0. 8 ng/ml K FERIRAL AN P =
0.036.P=0.013 .P=0.012),

2.5 RAEIHEARA CAM h g kR 89 # 0k

W 1 R, 5 A B R K AT EL, K i 2 ) 2 Y
CAM i MAE %L H kb (P <0. 05, F =43.556,P =0.000) ;
AR i U A A B 2 M R S W B S RO (r =
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Fig.3 Effect of Vinorelbine on the tube formation ability
of HUVEC after 24 h treatment (100 x )

08-07-23-Tube_001 08-08-04-Tube_011
Q1 Q2| 104qQ1 Q2
' iz 10'3

somel s

—

(=} (=]
£

—

o]
A~ 103-

P
2

._.
S5

v o 1ol

10°]

10° 10 10°
FITC-H
B. 0.8 ng/ml K HFiiE

10*

FITC-H
AL X HRAL
B4 KHIREEMA 48 h 3t HUVEC AT RN
Fig.4 Quantification of the apoptotic rate of HUVEC

after treating with Vinorelbine for 48 h
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0.4 ng/ml
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