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Effects of apigenin on growth, migration and angiogenesis
of melanoma A375 cells and the mechanism
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(1. Department of Clinical Medicine, Yancheng Institute of Health Sciences, Yancheng,
Jiangsu 224005, China; 2. Department of Anatomy, Medical College,
Soochow University, Suzhou, Jiangsu 215123, China)

Abstract: Objective To study the effects of apigenin on proliferation, migration and angiogenesis of hu-
man melanoma A375 cells and the mechanism of action. Methods The effects of apigenin on the proliferation
of A375 cells were evaluated by the MTS method, and those on the in vivo growth of melanoma were as—
sessed by establishing a subcutaneous xenograft model of nude mice. The influence of apigenin on in vitro
cell migration was detected using the scratch assay, and that on the angiogenesis of human melanoma was
detected by the tube formation assay. The regulatory effects of apigenin on the expressions of proliferation-
and angiogenesis-related proteins such as vascular endothelial growth factor (VEGF), matrix metalloproteinase-
9 (MMP-9), phosphorylated p38 (p-p38), t-p38, phosphorylated ERK (p-ERK) and t-ERK were detected by
Western blot. Results After in vitro treatment of A375 cells with apigenin, their in vitro proliferation and in
vivo growth were significantly inhibited compared with those of the control group, and the migration capacity
was also significantly lowered. Apigenin inhibited tumor cell-induced angiogenesis in the tube formation assay.
Molecular mechanism study showed that apigenin inhibited the protein expressions of angiogenesis -related
VEGF and MMP-9 as well as proliferation-related p-p38 and p-ERK. Conclusions Apigenin can inhibit the
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growth, migration and angiogenesis of melanoma A375 cells, probably by suppressing the expressions of prolif-

eration- and angiogenesis-related proteins.
Keywords:
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1.1 SKIGH#L

TR B0 28 20 M R A3T75 LAY ik
N EZ 20 (human umbilical vein endothelial cells,
HUVEC) (1 [ v [ B} 2 e - 40 B A= 9“7 iF 5
FIt) . BALB/c #RFL(HEE 6 ~ 8 JH 1,18 ~ 20 g) , ToHhs
FE 9 JEAA (specefic pathogen free, SPF) 2, Il H b 5t
Y@ R LSS BB ARA A F, AR
SCXK(%1)2012-0001. a4l 98%, 1y H K[+
Sigma-Aldrich 23] . 10% 45 L3 JC Il % 40 7R A7
(dulbecco modified eagle medium,DMEM) 15573
0.25% ik 25 e 1 52 [E Gibco A W], Mk H iR
(bicinchoninic acid,BCA) & =ik#Hl & (EHE
PIERCE /A #] Cat.N0.23227), T B! fR R I 25 11 (K
B T ELA Y A BR 2 F] Cat.No.MAT1015 Lot.No.
LQF20120221, %44 :10 mg) , Matrigel ™ 3 Jpc fis
M (32[H BD /A 7] Cat.N0.356234 Lot.N0.2342761
FIBEEIAS -5 ml) . Western blot K63 i Kz B . ifit
& N Hz 4 K I 7 (vascular endothelial growth factor,
VEGF) (3£ [# CST /2] ,Cat No:3852S), #:Jii4:)m
% M -9 (matrix metalloproteinase, MMP-9) (CAL-
BIO-CHEM, Cat No:IM51), j&i4 [ P38(total-P38,
t-P38)/ Wi 2 1. P38 (phosphorylation P38,p-P38)
(1 :200, 3 Abcam /A H] ), & & H Erk(total-Erk,
t-Erk)/ W% iz & Erk (phosphorylation Erk,p-Erk)
(1:1000,3€[F Cell Signaling Technology /A F]), H
TS -3- # B2 I A (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) ( 3& [# Bioworld 72\ &) ,Cat
No:AP0063),
1.2 FHik
121 w R ALEM[3-(45-dimenthylthiazol-2-yl)—-
5-(3-carboxymethoxyphenyl )—2—(4-sulfophenyl ) -
2H —tetrazolium, MTS] A 7 3£ % - A375 Z &%
i an a3 s e e ASTS A 10%)G 4 1M
f) DMEM 155 % 37°C 5% 48 fbti CO, 55374
HE R ORI A, TR e A S 50
114, JH DMEM 58 235 37 3 B 40 v 2 ol 4.5 x
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10° A4~ /ml, $F0F 96 fLAR , BfL 200 | 41 L2,
WL IR BN K 80% A5 AT, AN 1.2 .4,
8.16.32.64 Fll 128 wmol 732 & , S FI X R4 —
FH KL W7 B (dimethyl sulfoxide, DMSO) %5 24 h.,
FLIIA MTS 37 20 w1, 4253557 3 he KE R4S e,
1 490 nm T I OB EEAE (optical density,OD ).
21t 184 S AR (% )=(1- 525620 OD {i / B IR
24 OD fH) x 100%. R MRERE 6 ~EfL, S5 E
23,

1.2.2  A375 % R E T A Mg AL R AL R E xR
FRR A K e e (DRIWSERY) BALB/C #i BRUid 1
PEIRIFE 1R ARYRAREE BEAL > P4, B AL 5L
2R AR 2 (RN R A0, AN 32 AT 24
YIAL B ) ; @ MRS 55 A3T5 DB 0 2598 41 it , 5256 i
4~5d,%% 1 : 8 LB AALAC T 75 cm? 4l
b, DA i A o B AR e Rl . B
R K5 0.8 x 107 ~ 1.0 x 107 /N4, IG5k
KA, 355 92, HI R 6 2% o i W (phosphate
buffer saline,PBS)¥E 2 i, JA 1 ml 0.25%]B i -
0.02%Z, -z VU Z, Fi% (ethylene diamine tetraacetic
acid, EDTA),37°Ci44k 1 min J& , 52 mt 1% 57016 40 i
& s 2k Ak . HAE R 10 ml BT R
75 1000 r/min B.0> 3 min, 7 & I PBS, KT 3k
3PN . T A AT T EOR B R B R Y 2
1 x 107> /ml, JBCE DK 485 F s @R EE Sl 75% (1414
FETHEE R 1 ml FESS 85I 0.2 ml (2 x 10° />4
Ji)A375 4 e i H P AR B A S B
BRI 2 HAREL, 7o R A1 AN B R dk e, #2
FhSE Ak SRt 3% | 45 R /IS ERIIRE (1 T 1, DU St e g
PRAR bR R RO 0 SRR 42, KA AR A 3 1K,
SRAFRARYIE a FUEARIME b, IEIARFR =1/2 x ax
b2, #EFh 7 d J5 , SEREER IR 24 HAR R, I P
PR R BURAR TR HEA TREDL 02, /0 AT s &
I 5 20 (10 mg/kg) 2 2= =1 711 i 28 (40 mglkg ),
T2 8 W, 452 21 d( 259 & AT i, #E 18 45 2
2 A SEAA LG T A G . B 3 dFR
B HAR B A (R R AR s D25 24 21 d Je 4541t
SR A3 , B B2 K, /N0 3¢ B B T e, B
ARG 4%2 R F R EE .

1.2.3  XJR SEAem i K & 2t A375 REF B m e
TR AITS AAEFNE 6 fLAk T, AL AV
B 2 x 105> /ml B0 2 ml, 55 5% 24 h )5, 4l
2K % 80% ~ 90%, W 57 37 ,PBS ¥t 1 3. FH 10w |

M ST LAY 2 TR B RR , PBS ¥k 2 3 , LA AN
VR B I 2 ) T I 5 97 5 15 5 AL RN R
ZH .0 mol FE3EZE4H 1w mol T84 .2 wmol 3¢
FAH 4w mol FESEELL,0 F1 24 h 43 FIHE 100 1545
il
124 R EE O 96 LA TSI B it
LET -20CKAE T IR L BT -20°CHK
FA Y Matrigel ™ R BEIL R BT 4°CUKEE T, 2218
st R, QF TR 96 FLARE TUkAR I, &
FLAA 100 | Matrigel ™ JLJR ML, K5 H B T4C
2T 10 min, FE T 37°C .5%C0, K 95%7%5 < [
YRR FRAE T 30 min; @R K HUVECH
Hf1(100 mm F5FRML) , 54552 . S 10 ml PBS ik
1¥K, 352 PBS J&, INA 4 ml 0.25%J3 4K 1§ -0.02%
EDTA,37°Ci#H1k 2 min J& , mHJimA 5 ml 58 28557
bR R N AT I K 0 LG A 15 ml B0
1 000 r/minf5.C> 3 min. FC 4 Bk, FH G & 0 SE A
BE SR IR AL A VR B 1.5 x 10° 4> /ml, 96 FLAR , 5
FLEEMZ A 100 pu | AT AT DBRIA T EAL, 45
FLIn A SERFR) AST5 AR 7% 15 W 0.2 ml 4T
i gt o [FIB AR RIR EE 728 R (0 ~ 4 emoDAEA] 24 h
J& A3 T AR T RS I B O B E SR 1B
Fimage J 30448 s A B 1
1.2.5 Western blot #4245 1 x 107 M &=
TR 2R, vk 5 E 30 min, {IKE 12 000 r/min B
ALy 20 min, JEEC LW . N BCA Emrik A E
MR . B 60 g MM (R 100w V), L5
JEE 30 min, & S%/BEARWIAR Y Tris Z2 nhEk Fnt- i 20
(tris-buffered saline and tween 20,TBST)#fM4] 1 h,
—PU ACUKFER R, Vi E 1uh JF W% . VEGF,
¢ He H= KPR - 521 (epidermal growth factor receptor,
EGFR) .MMP-9 Ll X GAPDH #Hi{& Ity [ 26 [ Cell
Signaling A H] .
1.3 SFitFEH*

K Graphpad 5.0 Gt itk (b4 1 808 500, 3
ORI AR + bR 22 (x £ 9) FR, U R Oy
Sy AN LSD-1t K5, P<0.05 2% S A Gt ram .

2 #R

FESEE %) A375 dHAa RSN ETE
PRAIAS [F] e BE 9 7730 25 Ab B A3T5 4 fifd 24 h,
53R, 8 wmol ST R YL A375 4l i3
5E, 16 1 32 w mol ¢ J3E T LR S 400 o) e e 200 M )
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150 7

50 1

HAAR X 4T 1%

4
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1:55 4 ;2. 1 wmol Fr3g 24 ;3:2 wmol Free 24 ;4:4 wmol f+
FREY ;5.8 wmol FEFEEY];6:16 wmol T3 E 4 ;732 wmol JEE
#H;8.64 wmol JTF 24 ;9:128 pw mol 73 4H

1) 575 4 LA, P=0.008;2) 545 41 th# , P=0.000
B 1 FEEXN A5 EEEEMAAEGIENM

FEZEREIMF A375 ZEEENERNEK
PR NSRRI SC IR 25 SR R I, SRR LA
FEREAEW] s/ A375 B (0 R YRR A A,
HEA—@ 05 Ao, RIS R el A375
BN IARNAERK . WE 2,

2.3 FHIEZEBEIMNE A375 EREEMAAMITR

SOVJRE S 0 v, 355 BBOX e g 248 L 44 5 I B S 410
PR M BE - 1.2 1 4 pomol 32 Lb 3 A3T5 4t i
24 h, 255 3B, 1w mol =2 Z A il A375 4l
(IIEFRS , 2 F 4w mol AT LB & 4100 i) ek J82 41 A i) i
%, 9F H A — @ R EEARRE (ULIE] 3) . ASLE515
LIS, RS R eI A375 B (0, 250 4N 1 T RS
A —e e B Rl N, B Tk B AR
24 FXZageiltERRBAMSEEHIESRT HU-
VEC R /NEHIBE

INETE SR R 4 SRR :0.1.2 F1
4 mol FEER AL A375 4 24 h, 4550 K0, Ki
T 4 A L 35 9T D I S SR N TE G, 1w mol

2.2

40 mg/kg FFEEE A

B 2

FSEENWERE AT EREEERT
BAEEE N KB

PRI E N A375 A0 K AN 2 0/ NE T B
PHIVE RS, 2 F1 4w mol ¥ 52 AT L 35 00 1 ek e 400 it
I/ NETE R, I HEA — 5 MR B (L&
4), R HEEE, TR RG] A375 B

1 2 3 4 5
£ F s £
24h & i:f:

K
A
200 A
¢ 1) 2)
< =)
§ -
o 5
F
&
5 2
2 3 4
B

1: EHFIXTIELA;2.0wmol FF3EE ;3 1pumol FE3E E 4 ;4.
2w mol FPEEY ;5:4wmol JEEH
1) 5 FI%F BRZH LA, P=1.000;2) 5 5% BRAT 1148, P=0.012;
3) SN R LS, P=0.008; 4 ) 595 71%) B 4H LA, P=0.000
B3 AXEX A5 ZREZEMEITRHZIEM  (x200)
1 2 3 4 5

A375 5% LRI
A
40 1

Jiik=2- WP

1. EHRIXF I ;2:0wmol FF3EEH ;3: Tpwmol fF3EE 4 ;4.
2w mol FrEEZA ;5.4 mol FFREH
D)5y B4 g, P=0.00052) 55 0 mol FR 4 b, P=
0.006;3)5 0 mol Fr3E 41 L% P=0.000
B 4 FREXTHEBAERIFESE/NERRRRE
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2.5 HE3XHEHEIME VEGF.MMP-9.p-P38 X p-
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Western blot 46 % %% A375 4i g b i 4% i g
2 R G R I A8 A U DG B T 3Rk B R A
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UESE, VEGF J&: 1 4 o g 1 A5 A= a5 S B 1 18 7 1R
T80, KT 11 e It S R it A5 A B AR PRI A
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2, R I AR A A0 S R 2 e 4
1R B 0, AT I AR ST 6, 5 42 35 3R T B0, 3R 0 2
i MMP-9 2 1 A B2, 45 R R B, fr oK K g
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gt K TR TSR AT B0, 2R AT 75 S 1 1l
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