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HE 548 4 Z-03(Fuantai, FAT-03)3t A -4 bk % A & 48 fee(human umbilical vein en-
dothelial cells, HUVECs) 8 = F= /Js R A 1% & &~ 49 % 7f. MTTik 42 & FAT-03% HUVECsA= A& 1L
o % 40 IR(CNE-2Z) & K 69 35 7%y, FRAKBR B I )~ & #44412 ) 4E A (Transwell model )i FAT-03 %+ HU-
VECSiZ 3) #% /) 69 % f1; 30 BARBLAILIRFAT-0348 Al FTHUVECs#) T & AL, IRIL & & V-F AR 3
#.% (Annexin V-fluorescein isothiocyanate, Annexin V-FITC)3 % 450 FAT-03%F HUVECs-F- 21 8 = 4%
Bk, RN AR ATFAT-035FHUVECS B #1 & B 1= 9 & »f1; Western blotik 547 FAT-03%f HUVECs
#9608 W K a4 K B F(VEGF). Bel-2. Bax& A #9%50m; ) R4 314 45 42 A 46 & FAT-035F 20 4%
15 509 % 70, FoJE LBA0 R A B FAT-035F 4145 40 £ 4% % 5% & (microvessel density, MVD)#=VEGF &
KE Rk, 45 R 2w, FAT-0380 2 47 4|HUVECs %0 it 6938 78 A= iE £, 2474520 R 5 #| & A=4F A 4]
#83%, 4E FIHUVECs 24, 48, 72 ht41Csof& 40.22, 0.17, 0.09 mg/mL, {/2FAT-03% CNE-2Z 4m JitL ¢4 & &
0T BA B 49 %5 7%1; 0.16 mg/mL FAT-034% FlHUVECs 24 hxt 4m L iE 4% ¢4 47 4] & 4 57.9%(P<0.01); FAT-
034 32 HUVECs 48 h, #m it 449 5 1 8 T % 3% hn(P<0.05); FAT-03FLi#HUVECs FGy/G, i, 7+ £ 3 &
A 44 B 9% 0.16 mg/mL FAT-034F 148, 72 h, HUVECs#) /8 T F 53| 4 14.6%. 41.7%; FAT-03 T
HUVECs#) VEGFA=37 B =} B Bel-269 & A, AR T A B Baxty &34, £ R 57 &40 %, FAT-
038 R 3R R A5 096, BHAEA 57 48X, FAT-0348/) R A4 B B 40 8 4k o & % & Am
VEGF Pl & A 4m 0 AREA o,V . B sk, ST vA4E M|, FAT-0347 #|HUVECs3E 74 145 3 8 T 47 % 4)
2R 4R 6 g A R, 3t f 3B R ANG 6, 6 4 IX AR A 7T it 5 L FIRVEGFE. Bel-249 %34, LiflBax
B R AAE X
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1 MRERE
L1 XA 545

RPMI-164045 57 38 H 52 [ Hyclone 24 7; 8
GG 3G ARH AR A ILTE W B BTN DY R A R
JitF . WEME 5 (3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide, MTT). R4k 2 %¢(ethidium
bromide, EB). filli{k, [Nz (propidium iodide, PI).
Hoechst-33342., WY Ig % (acridine orange, AO). +
Je HL A7 R AN (sodium dodecyl sulfate, SDS). RNase A
FlTriton X-1000%) [ 3% [E]Sigma /A 7] ; Annexin V-FITC
WA S B SRR TR R A A, 2 kbl
VEGF(RZaW) Pk, iBax. Bel-2HIB-actinfifk, Pt
CD34fufk, h=FEHiRIgGH Pk, iz dibiE i
S-Pik 75 LL K APESEIs Jid F 1 134 Wy B A st i
Yyl BUBE(15 mg/(3 mL-30)) A LLZR 56 75 22 45
A2 PR A F] BRI IE . L TG 22 5 H AR
Ik Bl 53 Hr 4
1.2 z4)

THE . (26+4) g SPEZLELWIH/N BLKM), M 1
52, ) E W R K v S S Sh WA R ] (
Ky BN S A& AIE S SCXK(H1)2009-0004), =
H(23£1) °C, 12 hf| B, 12 hEBRG . Sci b ™ i sy
rhAe N BRGEFNE BE 27 AR 200647 0 A 1 SE 56 3 1)
A AT R )

1.3 FAT-0389% &

T I W 43 8535 7R ML, UK - 22 R AN . G
PRPIA B AE B SRk phde . FECB . 0~4 °CA 1 R 3
B ERIT 2, 7 B AL\ IFDI N e UG T
AP 3 ER KBS Lo B, NN I B 0 B TVA 2R 3 ER UK
L2350 3 B A0 210 min, AT EALEE, 4 °C,
8 500 r/min 5Ly, WA 13 . IR IRIZIZUTIE . Bl
PR 128 20 442 2.0 ML RN J32 328 18 F) BRI N B35 VAR
O G212 N, [7) IE 5035 v DA A 94 52 48 5 3
Iile RN BS o LA I A A B AR R ) 22
BRI RS, KRB IE . B A8 28T Bk
JAMT B n) JZ AT A5 D71 01 B A A0S BIFAT-03P, i
JEBRPE, 20 °CIRAF 5 H o A8 FH AT LARE F7 370 R 2]
L INAZIER
1.4 FAT-0389%E

SE PR FH XA R B S, 2 15 B2 5 K F Lowry
PGV B A 5 HL kR HISDS-PAGEY: 43 &5 11 4 10%
TR LG e e, B A2 1 BT o490 pg, 2% 5 i

WYt
1.5 {ApEiESF

HUVECsy [ G K 27 Y7 5% F2 ) i o0,
N 2L T 5 40 R ARCNE-2Z 00 [ ) 45 155 2% 5t A A 0
o PLF10% K35 H 2L A4 . 100 U/mLs % %
100 pg/mL4% 7% 2 [IRPMI- 1640355 35 55, 7837 °C. 5%
CO,v WLFIE JE AT R REFR. LL0.25%1 Ff+0.02%
EDTAVHAGA i, 2~3 RALAR— k. WA K 40 i
M T528 .

1.6 MTT;%

E 4t M #0196 FL 40 Hu s IR, BEFL90 L4
B(1.0x 104 i) . Fr 40 K 21 20 80% & 1N, A
AN [ FE I FAT-03 10 L, X FECAL I A AH [ AR
RPMI-164055 721K, B — K FE&ANFAT L. iR
A)Ja, TCORFRA 7 M5 9724, 48, 72 ho REALIN
AMTT 20 pL(5 mg/mL), k215525 ho SELINA =
PRI 100 uLo 37 °CIRE A, HIEEFRYAES70 nmik
KA % FLDE -

1.7 ¢MpEEFELIE

K24 501 A7 TR R R I /N 3 (P 5 A, B %
HIAN600 uL%r50 ng/mL VEGF[¥RPMI-1640%5 75,
37 °CHEE 1 h& M. #4£:0.16 mg/mL FAT-034: 324 h
FEI 20 B I300 PL(2.0x 10%41 i) in A\ 1=, X R4
R ZFAT-034 3 [IHUVECs., %34 FAT L. 41 i
137 °C NiZ#4 hjm, /b= B2 R
J LA3% i /K By AR 5, FH50 pmol/L PIH 4, {1200
598 BT N BENLIE RS MILET, THERE AL 7
AR A BRI ARSI A R ES
3. & B A EAT I TR A 2 (%)=(1-
SIS 2H I A0 2500 B ZH G A e 250 < 100%

1.8 %k RSB TS

1.8.1 Hoechst-PI# &, Y B PP T 24 FLAR, RRAL
900 pLA B (1< 10°41 f). 5541 A 0.16 mg/mL
FAT-03 100 uL, %J AN N SRR 4E, Hi9772 he
5024415 min(1 000 r/min), 35 3. PBSYEE 17K,
JA200 uL PBS, #X 5 iiHoechst 3334244 (1, fifi H:
LS50 pmol/L, VAT . FRINAPIYSHE, ff AR
910 pmol/L, Y4, YL tt15 min, 5856 AR W8, Hlk .
182 AO-EB% & 4UMufefhF244L4K, BE4L900 uL
MBI 10°4H ). SEEGZH I A0.16 mg/mL FAT-03
100 pL, X 4N R IEFR 5, BE9772 he @0244L
#5 min(1 000 r/min), 7 &, PBSYLEIIK, A
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LI

200 pL PBSAHI10 pLiE £ % )6 %4 (4 (%100 pg/mL
AOF1100 pg/mL EB), WA Guth, 7RI E T 298 6 Wi
B NI

1.9 FRXMBEAR S

1.9.1 JEIKE G V-FITC-PIX # iR T-6
FUBR, %4L1.8 mL(5x10°41/iid). 157724 h, SEE40N
200 pLAS A3 FRIFAT-03, ) 21 i 2t 5 55 0k
BrF#48 W, JBEBH AL, 25055 min(1 500 r/min), IAEH
MIE T 10 mLE O, 4 °CTATIPBSTEM .
SE ORI TR T AN M, T LR R 1x10°/L
HU 100 mL40 it B & 15 mLyi R, S uL An-
nexin V-FITC(150 mg/L)#110 uL PI(120 mg/L), &%)
Jo IR F 15 mine 78 SOV NS00 pl PBS,
AT A o AT

1.92 PIEé& I M Fh T 6L, REFL1.8 mL
(5x10°4M ). WBEA K5, FEEEFR, INJC ML IR P-
MI-164085 77459718 h, M4 2P Ak, PR 10%
B AR 4 I35 TR RPMI-164035% 5 15 956 he SZE&41 N
0.08 mg/mL{F¥JFAT-03 200 L, X i 2H &5 b g 3t
VER g IS a5, RS AL, 25,025 min(1 500 r/min).
WA B 10 mL g . PBSTRER2IK, RS
BAT0%H) LBEE 224 heA Lo B0 FE LR, 4N
B TPBSH, MIAPLY Y, A H 29K 450 pg/mL, =
VLR BEE YL 530 min. 400 HIF Mg, SRH2EE
Coulter2y & 427 EPICS A it 4 B AX, LLGR 2 1
WO IR GO B 4488 nm)HEAT 9 =X 4H il
RA3HT . Bl AT ENL, FMulticycle® k{73 H7
1.10 Western blot%

B A1 4.8 mL(1x10°4H Jf1), I A A [R5
FAT-03 200 pL, %f 41N E R 7. Ki9772 hq,
Y BE IR T UK b, 40 i) )/ mI 4 i, 4% 3
50 mLES LA, B0 15 min(3 000 r/min), YA 41
Hi. HTAPBSUEE 2K, IIA600 nLAH Hu 24, &
A], ¥: 3% %2 Eppendorfi . UK FZL#30 minjs, 550
15 min(4 °C, 12 000 r/min). W4 Eii, Lowry FCiE
EREARS . E12%0 5K 5%ik4 ik it
FEL YK (REN VK TE 150 pgfs 1)), Western blotiZ: 73 A7
VEGF. Bax. Bcl-2[J#iA/KF.

111 NREEBEMAEE

P PG/ BT S4B, A AR R AE B

F£50.5 mL, 753k & S A HwER— 2. 30 )i K

Ve L Wivk I B o T A O 0 B2 L Z289(50 mg/kg),
B, /S BBV BRI . DA BT FL A% ik 25
IKAE /N B 301 B — AN E AR 14 mm 19 5 7 B 2,
FH TG B B 0 B8 B B Kl e A7 TR R IR B e A
2 18— K/ RIS A W BT 11
1.12 AR T BT

705U/, F T3 A — s, BEAL SR 54
XF A, RLRE (B PR 6 )4 FAT-03(0.02 mg/mL)
ZH. FAT-03(0.10 mg/mL)4{. FAT-03(0.50 mg/mL)ZH,
RRAH14 0L, MERERYe, B U ISR . B IR IR ),
B R B, 24 HEHE D1, DUJFAR 4 2,
A5 1035 0 A )9 J£(0.02, 0.10, 0.50 mg/mL) 100 pL
FAT-033, B H 43 2511k, —EH2ID13. B 215 I
100 pL & J& %(0.50 mg/mL). %f [ 25 3 Jn100 pL
PBS. %33 H FHehs KOS DK, %Ik, IF
MG @A L, Goi- LG s
1.13 RZRELUFZNNVEGFRIEIER

D 144320 STUME A 722405484 B0, MERER2 0.
B 7 Jo] 1) 2 25 10% i P A R B b e ] s,
K, A, 4 pmb) Fr o G AR VEGF
S NS Vet el v al || K = D5 1 R I
JRUISE, DA A i 20 i 2 P 30 B A 1 A € R
I BH AN . BRI A A D SRS AT AR
LR, TN > T 100441 i
1.14 AR FERNRME R E

BT B b A S FE 7 ¥R R 113 ik . SPY 414k
AR ILCD34M, JR ARG 2IL(HE) & . {E40f5 41
TR HWIEANAL D) e K H Weidner! i il & v

ANEE S ALY CD344 e R 5 i (i At A 4, HBRCHG
SR Al 41 2IMVD(microvessel density). Il J#s
(I JCANE S 0 T 0L P e
1.15 FeitAbE

SEIGE U DL(X £5)F£ 7. K Student’s ¢4 56 43
k. P<O.05SERH BEMZER.

2 %R
2.1 FAT-03H)44fE

3K 15 IFAT-03 1) 46 >95%. FAT-03 [ 2 47 K]
T by LU, LSS ER A A IUE 12 o Je v ik 11 1% Ay
—4&aT, A0 i 443 kDall
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2.2 FAT-03#14|HUVECsHy1&5E
FAT-03 1] S 40 HHUVECSs[{ #4754 . FAT-031F
HUVECs 24, 48, 72 h, HICsffi 4> %l 40.22, 0.17,
0.09 mg/mL, LA SR 7] = R AE FH I ) AH S (&
D)o SR, FAT-03XF A S A 20 Jf 1 28 A E0 TG HH (2
(BRI 7R) o
2.3 FAT-03#5|HUVECsH) T
Transwell/]N 2 IS BRI 45 L 7, FAT-03
B FEMHIHUVECSH T #, 0.16 mg/mL FAT-034F
24 h, XA AT B2 4 57.9%(P<0.01)(142).
2.4 FAT-03i5S8YHUVECS AT 517
241 RABHMBENK (1)Hoechst-PI1Z4:{f: X}
WAL 20 f Az KNS —, R BB ECE IR, Je
A8, WA, 0.16 mg/mL FAT-034b B 21 41 iy

3.0

—=— Control

—=— FAT-03 0.04 mg/mL
2.5F — FAT-03 0.08 mg/mL
—— FAT-03 0.16 mg/mL

0 24 28 7
Time(h)

A0 M AAS [ 9 BE PRI FAT-03 Ak AN [ IR [, T3 00 20 Ao 48 B 475 50,

2K B 3 AN ) S8 R 58t LA I B bR HE IR R O

Cells were treated with various concentrations of FAT-03 for different

time intervals. The cell proliferation was determined by MTT assay. All

values are expressed as means+SEM of three independent experiments.
Ell FAT-03xtHUVECs4 K 9iHI{EFR

Fig.1 Inhibitory effect of FAT-03 on the growth of HUVECs

ML LLFAT-03 40 H, Ab B0 5 VR U RS 5 0E ik o SR A5 A7 SEBR IR IR I/ 2 (K124 4L 15 TR, R ZMA600 L7550 ng/mL VEGFIRPMI-1640
R, 3 NER0.16 mg/mL FAT-034b 5124 hif)4il i A3300 pnL(2.0x 10°41 i), % R 41k SRk 2 FAT-03 4 ¥8 (HUVECs . 4117537 °C FiT4%4 h.
IR R TR A ik . PIA (. TR I an i, SR B30 A: X B: FAT-03(0.16 mg/mL).

Cells were treated with FAT-03 as described in “Materials and Methods”. A migration assay was performed using 24-well transwell insert. The lower
chamber was filled with 600 pL of RPMI-1640 containing 50 ng/mL VEGF. The upper chamber was seeded with 2.0x10* HUVECs (300 uL cell sus-
pension) treated by FAT-03 (0.16 mg/mL) for 24 h. Cells were allowed to migrate for 4 h at 37 °C, and then fixed and stained in PBS containing 50 pg/mL
PI. The number of the migrated cells on the lower surface was calculated as percent of control values (original magnification, 100%). The experiment
was repeated 3 times under identical conditions. A: control; B: FAT-03 (0.16 mg/mL).

E2 FAT-03xHUVECSIZE 31 &E 11 B84 ME(100%)
Fig.2 Effect of FAT-03 on the migration of HUVECs(100x%)

g AR, Gt FIRGE A, S R AR,
A DL 3 WG SO T L, AR R T MR R E(EI3A).
(Q)NY g fE 1 £ BE(AO-EB)He th: St HE 41 4l i i Y £
SR ATEYS], A sk th, BIER S5, FAT-034bFEA 41 i
| SN 108 7 &N 11V 01 7 e SN 5 012 1 N 0
TAEZ, AT DL 40 G Jahids 1 €5 (R e 3098 T 40 R (€I 3B).

242 SRX MK (DI £ [ V-FITC-PIXY
L2 SR IS5 B o, FAT-0340RE48 i) 4 i 5 10

JHT R B IN(P<0.05), £ EFRAKIICR. 0.04, 0.08,
0.16 mg/mL FAT-034b#E48 h, FLHIHF 1=K 55 K
3.7%+0.9%. 7.0%=£1.7%H113.6%=1.5%(k} 2
1.7%+0.4%)(El4A).  (2)PTH A it 40 HA 57 45 2R
7R, FAT-03BH¥fHUVECs T-Go/G 3. 0.08 mg/mL
FAT-034b R 41 124, 48, 72 h, 4b-T-Go/G, #1120 i 43
WIMN63.4%+0.3%. 74.5%+0.8%F165.0%+2.6%14 11
F|74.3%+0.8%. 84.0%+0.8%F183.4%=+0.3%, Ifij kb
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Zi11LL0.16 mg/mL FAT-03 4L ¥ 72 h, G0 7 skl 5 777 Tk . Hoechst-PTH% (4, T 41 i 5L 1 21 (4; AO-EBH (4,1 T 41 i 5 85 (4 mihG 40 (5,
A: Hoechst-PIH4 4 %} i, B: Hoechst-PI4% {4 [FAT-03(0.16 mg/mL)]; C: AO-EBYL &% fi; D: AO-EB4 {4 [FAT-03(0.16 mg/mL)].
Cells were treated with 0.16 mg/mL FAT-03 for 72 h and stained with Hoechst-PI and AO-EB as described in “Materials and Methods”. Hoechst-PI
cells in which nuclei were reddish indicate apoptotic cells. AO-EB cells in which nuclei were yellow or yellow-red indicate apoptotic cells. A: Hoechst-
PI control; B: Hoechst-PI [FAT-03 (0.16 mg/mL)]; C: AO-EB control; D. AO-EB [FAT-03 (0.16 mg/mL)].
E3 FAT-03i5F8YHUVECs AT (200%)
Fig.3 FAT-03-induced apoptosis in HUVECs by double staining(200x)

T SHIRIG/ MBI A0 1) 15 73 28 WIAH B B (1 4B) .
0.08 mg/mL FAT-03/F 40 248 h, 175G, i) 4= Ml 31
AR A k0, BRYE T, 40 RIGTE TR
B[R] AH O, FAT-031F FH 40 /948, 72 hitg i 1225355k
14.6%F141.7%(K4C).
2.5 FAT-03%VEGF. Bax. Bcl-23ikHIE00
Western blot4 #7 45 4 2. 7%, FAT-03 F i VEGFFI
PP T2 5L R Bel-210 8 A R 0L, AR g8 TR A

F1 FAT-03IE;E/NR E5 A

Bax[{) i A 45 (K5).
2.6 FAT-03FEiR €509 8 S

XA /N B B 12 R G, JREXT HE A
13 RA RS, FAT-03(0.02 mg/mL)Z1 MIFAT-03
(0.10 mg/mL)ZH 55 14 R A5 . FAT-03(0.50 mg/mL)
AN IR A R m & (86). Fittirtas
W], FAT-03) G40 @ F (B IR A T L L B L i,
HIAE I S AR (R D).

BRBEHER LR

Table 1 Comparison of wound healing time and delayed healing induced by FAT-03 in mouse wound model

4151 B i E s R R A GNECR, X+s) P
Groups Number of Number of wound healing animals at different days ‘Wound healing P
animals 8 9 10 11 12 13 14 18 time(day, x +s)

Control 10 - 1 6 10 - - - 11.1£0.99 -
Endostar(0.50 mg/mL) 10 - - 2 5 9 10 - - 11.4+0.97 0.50
FAT-03(0.02 mg/mL) 10 - - - 2 2 6 10 - 12.7+0.95 0.02*
FAT-03(0.10 mg/mL) 10 - - - 1 4 8 10 - 12.7+0.95 0.02*
FAT-03(0.50 mg/mL) 10 - — — 2 4 5 9 10 13.3+0.86 0.02*

*P<0.05, 555 41 .
*P<0.05 vs control.
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(A)

§ 1 2{ 3 1 2 1 2 1 2
— a y b ] c d
A 3 3
=k D C l&..
.. 4 : 4 .-' 4
-l 1.66%+0.33% 71%+0.94% 13.60%=1.48%
.1 1000 .1 1000 .1 1000 .1 1000
Annexin V-FITC
B) 100%
90% 0O G/M
. 80% :
S 70% B GG,
=1
g 60%
<
= 50%
S 40%
= 30%
© 20%
10%
0%
Control FAT-03 Control FAT-03 Control FAT-03
24 h 48 h 72h
24 h 48 h 72h
©) 12— _— 140 — 240 —————————————
_ 100 ; S i b1y 200 ; ¢
3 2 100 3 2 160
£ E %0 2
2 E s Z 120
= o} ! 3
O O 40/ 80
201 & 40
0k ' | 0 b | 0 i -
0 64 120 192 252350 304 440 512 0 64 120 192252350 304 440 512 0 64 120 192252350 304 440 512
DNA content DNA content DNA content
140 — 280 : 160 — —— ——————
120 d 240 € ' f
E 100 : E 200 g 120 i
E 0 E 160 g
= = = 80
= 60 = 120 3
O 40 &) Q
2 40
20¢ 40}, /
O 9 o o | 0 A " | 0 LA - %
0 64 120192252 350304 440 512 0 64 120 192252 350304 440 512 0 64 120 192 252 350304 440 512
DNA content DNA content DNA content

A: WRANNBA S HTFAT-031% S HUVECSAH L 108 1T, Ak B /RFAT-03 4L FEHUVECS 24 hjm TS i AR S 7 R . IR T - 4N ik
R AT SR S S FMIRPIE 5. ar XV, b: FAT-03(0.04 mg/mL); c: FAT-03(0.08 mg/mL); d: FAT-03(0.16 mg/mL); B, C: i 040 i A 43 HTFAT-03
XSHUVECS JAUFIA T 5600, A0 ToFLAR, RALS*10°41 . W AEZEFAT-03(0.08 mg/mL)AbHIE (R0 BRZA K40 Y, LRI 5224 ho 40 ek
TPBSH, MPIAL (. FEAANNA D TR AL DNAT & B AN i, *P<0.05; C: FEAANLA T a~c: X1, d~f: FAT-03(0.08 mg/mL).

A: FAT-03-induced early apoptosis analyzed by flow cytometry representative examples of flow cytometric histograms after 24 h of FAT-03 treatment
were shown. The appearance of cells with a high annexin signal and a low PI signal is characteristic of early apoptosis. a: control; b: FAT-03 (0.04 mg/mL);
c: FAT-03 (0.08 mg/mL); d: FAT-03 (0.16 mg/mL); B, C: flow cytometric analysis of effects of FAT-03 on the cell cycle and apoptosis of HUVECs.
Cells were seeded at a density of 5x10” cells in 6-well culture plates. FAT-03 (0.08 mg/mL)-treated and control cells were collected and fixed after the
indicated time. After washing with ice-cold PBS, cells were suspended and then PI dye was added. The DNA content of stained nuclei was analyzed by
flow cytometry; B: quantitation of cell population, *P<0.05; C: flow cytometric analysis. a~c: control; d~f: FAT-03 (0.08 mg/mL).

El4 SRAHAEA D FAT-033THUVECs E #iF1A T HI#00
Fig.4 Flow cytometric analysis of effects of FAT-03 on the cell cycle and apoptosis of HUVECs
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ST

B-actin

VEGF

Bcel-2

Bax

NI K LB DAY 2 4 6 28 i 1) 11 6 1T Western: blot 7y A A4} 5
TR . 1: 6 ; 2: FAT-03(0.04 mg/mL); 3: FAT-03(0.08 mg/mL);
4: FAT-03(0.16 mg/mL).

Preparation of HUVEC lysates and Western blot analysis were carried
out as described in “Materials and Methods”. 1: control; 2: FAT-03
(0.04 mg/mL); 3: FAT-03 (0.08 mg/mL); 4: FAT-03 (0.16 mg/mL).

S FAT-03xHUVECs#JBcl-2. Bax#1VEGFZRiAHINE
Fig.5 Effects of FAT-03 on the expressions of VEGF, Bcl-2
and Bax in HUVECs

2.7 FAT-030% €45 4HER A9 I &4 AX

CD34BH 1 Jk: 28 7 AR RGP 21 (HE) 5 % 5 W 5%
o, FEEN TRBANMAET . NI/ INS K PRz
S0 MRS AN . &5 R, o BTN R AL Al
A R, SO 4% 5 4 21.60+1.08., FAT-03
(0.02, 0.10, 0.50 mg/mL)#% £ - 4 f i 55 %5 53 59
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(0.50 mg/mL).
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Fig.6 Delayed healing induced by FAT-03 in mouse wound model
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14 days after the treatment of FAT-03, the specimens of wound tissues (7=4) from unselected mice in FAT-03-treated and control groups were excised,
fixed in 10% formalin and routinely embeded in paraffin. Paraffin sections (4 um) were baked, deparaffinized and rehydrated. Sections were probed
with rabbit anti-CD34 antibody overnight at 4 °C, followed by treatment with a biotinylated secondary antibody. A: control; B: FAT-03 (0.02 mg/mL); C:
FAT-03 (0.10 mg/mL); D: FAT-03 (0.50 mg/mL). Arrow: CD34 positive.
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Fig.7 Effect of FAT-03 on the angiogenesis of wound tissues(100x)
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FAT-03(0.02 mg/mL); c: FAT-03(0.10 mg/mL); d: FAT-03(0.50 mg/mL). #73k7mBI1E 4 (0B 45 A 24l i . **P<0.01, 5] IRZH Lh#.

A: Western blot analysis. 1: control; 2: FAT-03 (0.02 mg/mL); 3: FAT-03 (0.10 mg/mL); 4: FAT-03 (0.50 mg/mL); B: immunohistochemical staining as-
say (100x%). a: control; b: FAT-03 (0.02 mg/mL); c: FAT-03 (0.10 mg/mL); d: FAT-03 (0.50 mg/mL). Arrow: positive dyed endothelial cells. **P<0.01 vs

control.
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Fig.8 FAT-03 down-regulated the expression of VEGF in wound tissues
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Effects of Fuantai-03 Isolated from Dasyatis akajei on the Apoptosis of
Human Umbilical Vein Endothelial Cells and Mouse Wound Healing

Su Weiming', Huang Laizhen', Ma Rundi'*, Yu Lijian'*, Wang Qiang', Zhang Xiaoyu'?, Yu Tingxi'**
('Key Laboratory of Marine Materia Medica, Guangdong Ocean University, Zhanjiang 524025, China; *Department of Otorhinolaryn-
gology-Head and Neck Surgery, University of Maryland School of Medicine, MD 21228; *Cell Biology Group, Department of Surgery,
Department of Pathology, University of Maryland School of Medicine and Baltimore Veterans Affairs Medical Center, MD 21201,USA)

Abstract The present study was undertaken to investigate the effects of Fuantai-03 (FAT-03) isolated
from Dasyatis akajei effected on the apoptosis of human umbilical vein endothelial cells and wound healing. MTT
assay was performed to measure the effect of FAT-03 on cell growth; migration assay was performed using a Tran-
swell model with polycarbonate membrane; apoptotic induction was determined by fluorescence microscopy and
flow cytometry; Western blot analysis was performed for examing expressions of vascular endothelial growth factor
(VEGF), Bcl-2 and Bax. Mouse wound model was applied to investigate the effect of FAT-03 on wound healing;
immunohistochemical staining assay was adopted to examine the microvessel density (MVD) and expression of
VEGF in wound tissues. FAT-03 obviously inhibited proliferation and migration of HUVECs in a dose- and time-
dependent manner the values of 1Cs for the effect of FAT-03 on HUVECs at 24, 48, 72 h are 0.22 mg/mL, 0.17 mg/mL,
0.09 mg/mL, respectively, but FAT-03 did not show significant effect on the growth of human nasopharyngeal car-
cinoma cell line (CNE-2Z). 0.16 mg/mL FAT-03 decreased the percentage of migrating HUVECs at 24 h by 57.9%
(P<0.01). FAT-03-treated HUVECs showed typical morphologic and cellular evidences of apoptosis. The expres-
sions of VEGF and Bcl-2 in the FAT-03-treated HUVECs were evidently down-regulated, and the expression of Bax
was obviously up-regulated. FAT-03 markedly decreased the MVD (P<0.05) and down-regulated the expression of
VEGF in mouse wound tissues, and inhibited tissue repairing. These findings provide evidences that FAT-03 signifi-
cantly inhibits the proliferation and migration of HUVECs and induces their apoptosis, and inhibits tissue repairing
in mouse wound model. The effects of FAT-03 might result from the down-regulation of expressions of VEGF and
Bcl-2 and up-regulation of expression of Bax.

Key words Fuantai-03; human umbilical vein endothelial cells; apoptosis; vascular endothelial growth

factor; apoptosis-related genes; microvessel density; wound healing; mice
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