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[(HE] BE LR KR ALY 1225 S0 ik BE-13 -4 48 i I8 ( 12-deoxyphorbol 13-palmitate, DP) X MCF-7 4 fiil
1L N Bz A= K K7 ( vascular endothelial growth factor, VEGF) 3 ik i 52 i, & HJ& 7538 i3 Von Hippel-Lindau & (4 ( VHL) /{i% &
BT (HIF-1a) {5 538 B TR . i SR0 % A2 A W /541 (10,20,40 wmol-L7'DP) T HZS HAMZ K
SCHS2H (10,20,40 wmol - L™ DP) , Horp = s HAL AN Z A LB 411 150 pmol-L™" CoCl, WAL FR AN, 4 41 i1 % B 3k 70% ~
80% I HEAT 25 W) 4b B ; MTT 4G I DP X MCF-7 40 7E 6,12 ,24 h 4f i 77 115 & 1 52 W) ; il 16 4 922 W B 38 ( ELISA) 63l DP X
MCF-7 40 ifd 43 VEGF (15 1 5 SEHF 3¢ 5% 5 & PCR ¥ (RT-qPCR) #:] DP % VEGF mRNA 2 3k ) 5 1 ; Western blot #30l] DP %
MCF-7 4 jfi v VEGF ,HIF-1o Al VHL 25 [H 35 ; 40 fg 5 52 2 56 ik (1F) #0 DP XF HIF-1o 3835 K HAE 40 Ml v 53 A5 B 52 ) . 45
BOMTT %455 Bon, Z FORE T ANMIAF 75 R AE 12,24 h B DP ¥y 20,40 pmol - L™ B 54 FAAAA LL A B E M2 R (P <
0.05) ; Z 4 4, VEGF I HIF-1o MRINEH A KA T T, 5 Z AL, DP GEREK VEGF(P <0.05) fil HIF-la (P <
0.05) (K ik; ZH KM T VHL RBFH KM T RIL, MR M T 284, VAL IR EI R L F (P <0.05), &it:
DP W] G838 1 % 17 VHL/HIF-1o {54538 8% AT T 9% MCF-7 4 it VEGF ik,

[ kg1 ] 12-%%\%7&@%-13-%1‘1@M@H; NFLBR R MCF-7 4 s il W AE KB 55 R85 5 Bl 75 Von Hippel -
Lindau 2§ 1
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[ Abstract | Objective; To observe the effect of 12-deoxyphorbol-13-palmitate (DP) which isolated from
the roots of Euphorbia fischeriana on the vascular endothelial growth factor ( VEGF) expression, and whether it
shows anti-VEGF effects via Von Hippel-Lindau ( VHL) /hypoxia induced 1 alphal (HIF-1a) signaling pathway.
Method: The cells were divided into normoxia control group, normoxia experimental groups (10, 20, 40 pwmol -
L~' DP), hypoxia control group, hypoxia experimental groups (10, 20, 40 wmol -L.”' DP). The hypoxia control
group and experimental groups were pretreated with CoCl, (150 pmol +L~"). The viability of MCF-7 cells was
measured by MTT method at a cell density of 70% -80% and at 6, 12, 24 h. The secretion of VEGF was
investigated by enzyme-linked irnmuno sorbent assay (ELISA). The mRNA level of VEGF was detected by RT-
qPCR. The protein expressions of VEGF, HIF-1a and VHL were determined by Western blot. The localization and
expression of HIF-1a were detected by immunofluorescence. Result; MTT assay showed that DP significantly
decreased the cell viability at 12, 24 h (P <0.05) and at DP concentration of 20 pmol -L"" and 40 pmol L7
Under hypoxia condition, the expression of VEGF and HIF-1a was increased compared with that under normoxia

condition. But the up-regulation was reversed (P < 0.05) by the addition of DP. The VHL level was down-
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regulated under hypoxia condition.

However after treatment of DP, the expression of VHL was increasing

significantly (P < 0.05). Conclusion: DP could down-regulate VEGF by affecting VHL/HIF-1a signaling

pathway.
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FUMR IR 2 LoV B8RS RE B8 T 3 i sy Y — o 1
1T 50 4F LM IR T AL G2 9 3L IR AR IR R
ST AR N 2B A RARTY . BRANAE R
PR T N B35 2R (EAT) A7 76 B 8 0% 958 o
B IXAEAERR N B E 2RI o A5 B, b
Az K B e AR R i AR G, I LS R e 8 4
SRR TR OB A P B R KT
(VEGF) 5 H v = 5 8 2009 A2 1 A 1, B 708 1l 4%
Az bR A AR R AR AN, S 5 R A e B
JE LR | S AR AR VEGE 32 L i i
PEN TR SAE T I 7 (HIF) -l B IR 4E ], HIF-1a
AU 5 HIF-18 4 T8 il — R I 3 A 20 i A% AR
T R R 3h 7 by k4 8 T (HRE)
et B IR S R B A B, T VEGE ™ T 7E R RS
R M AL N pVHL REXC iy HIF-1a C 3 i 48044 8
WA X (ODD) , S8 HIF-lo iR AR 110 2 4 4%
P feff pVHL i 5 HIF-1o 43 8, 2 11 HIF-1a 8 1
WA ok 72, 2 B HIF-1o BV 30 7 A4 — RIIEHT .

1225 480 0 -1 3 - A R TR ( DP) Sy R 5 K ik
MR ER I 43 19 0 4l Ak 1y — b G S B 1 0
SEFR W H I VEGF 3% S By % A i, A K&
S K562 4 Jfg 8 T B H Xk SR g0 i 4
VEGF (4 F B AR AL i TC i . A8 52 56 ) &
FHWF5E DP X MCF-7 4 i v VEGF ik g 52, DU
FIAE R ARk VHL/HIF-1o {5538 #% 52 81
1 ##y
L1 s AFLRE MCF-7 400E (A
American Type Culture Collection, ATCC) ,

1.2 255 5ik50  DP W RE REAR AR LR LW 2
203 i AT €0 3 AL AT B B B, AR X 1 B R
586. 84, 5 ¥ N &l 1, MTT, CoCl, ( 3¢ [ Sigma /2%
7)), Valukine Human VEGF Immunoassay Kit ( 3& [#
R&D 7% &), RNAiso, SYBR ® Premix Ex Tag' fil
PrimeScript ® RT reagent Kit Perfect Real Time ( X %
FHEYEG) bt A VEGF HiK (3£ [ Epitomics 23
Al BBt A HIF-l1o $K (32 H BD A5, R4t A
VHL $Hii 4k, B — it fl e — 31 ( 3 B Cell Signaling
Technology 22 w1 ) , i 5/ A% 2 1l 42 10700 & L Bt

N GAPDH ik | [l FITC brid %5t —Hifl BCA A
T & (ALt 2D ) .

OCO(CH,),,CH

3
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Fig.1 Chemical Structure of DP

1.3 {¥#% 3111 &Y CO, K5 546 ( 3 [ Thermo 2%
A)), 5417R A B .0 ML (1% E Eppendorf 23 F] ),
SAFIRE I -BASIC %Y fiff #5 AL ( % - TECAN 2 w]),
Eclipse TI-S #1%¢ 5 1 #3454 ( H A< Nikon A H]) o

2 Fik

2.1 ZHpisER RS 10% G4 M. &% %
(100 U-mL™") FI4E % % (100 mg-L™") ) DMEM %
FrH,37 C J 5% CO, 50T #4715 9% MCF-7 44
Jl, L2k CoCl, (150 wmol - L") HEAT e 48 465 74
(R FENT o 200 IR DN R i e A A S B AR R R AT 24
Yy AbBE, DP Kb HHe FE 4351 8 0,10,20,40 wmol - L',
2.2 XTHNMIIE A AR 96 LA I FE Al L,
BE 12 h J5  FEBA S N Rl A BE 6,12,24 h, 25
We R 0,10,20,40 pmol - L™, & A v i A5 4~ it i)
WHE 3 ANEAfL. 96 fLA T AL A 10 pL MTT
(5g-L7"), 08 4 h Jg KRR L, LA
150 wL DMOS, %43 % % 10 min, [ #31X 570 nm 3%
KTRMOEEE (A) o Gt 8  IH RS R,

2.3 Xf VEGF 73 ihny 52 6 FLAR % 37 40 B, 43
TEH E SR SR T 2 A0 B 12 h AR A 4 8 5
A U A R R BT SRR S A VEGE it i 4
PR ALAR T, B AL 100 pL, EIRFEE 2 h JF ek,
JET 5 A 200 L il s Aor I 40 44, SR 2 h Bk
Ve RALIMA 200 pL @)Y, R BEE 30 ming
B 50 WL 28 1k W, Bl AR A i 450 nm A, FF 3% E
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540 =% 570 nm fE AR IE WK . A& 3 NEAL, 4
RECEYME
2.4 &l VEGF fl HIF-1a mRNA 235 g &b
12 h J5 (1 45 20 4 i (4b 38 J7 v W] ELISA) |, Trizol ¥
PECA 4 8 RNA, B FE S IMA 1 mL Trizol ] R
MM FE 5 min, AT A 0.2 mL =4 W kg, ZHH 15 s
J5# & 5 min, 4 °C 12 000 remin "B 15 min,
D BB 0.5 mL 54 B, 1R &) 25 B
10 min, 4 °C 12 000 r-min '&.0> 15 min, & 75,
A 75% W) CBE 1 mL, 8 3] J5 250 5 ming 5 %
Ja AT, A 20 wL JC RNase 7K , & . ¥4
RNA #% 38 70 & U6 0 B 82 4E, SO 1R & 20 pl.
PCR 4" 1 By 4% 1280500 60 10 W #4973 2% 1 o Tl A
#£ 95 °C 30 s,PCR JZJi 95 °C 5 5,60 C 31 s, f§ ¥
40 ., VEGF 5| ¥ J¥ %) F: VEGF, F 5'-GTC-
CAACTTCTGGGCTGTTCT-3"; R5'-CCCTCTCCTCT-
TCCTTCTCTTC-3", S5 R ) 2 7% 1k kb B84 L 15
FI A X F Ik B I3 RS 45 RO HIE .
2.5 kil HIF-la 3235 Ror A B i & T35 97
ILJES ¥ J5 1E 8 55 % 40 i, DP 4b B, B 23k F
PBS i2 ¥k 3 x 3 min;4% £ % H § [ % 15 min, PBS
125 0. 5% Triton-X-100 % JE i@ % 20 min, PBS &
B 5 L2 I 2 R ] 30 ming —$T AW & 4 C it
A PBST 1236, I — %1, EiRBFHE 1.5 h; PBST =k,
%M DAPL, BEEHEF 5 min; PBST =38, RAE K5 IF
ML
2.6 KWl VEGF,HIF-1a f1 VHL FE (1 %3is  DP 4
PRAN M IS, 43 i W 4 45 2EL AR 1, BRI R A B P e i
RGP, BCA WL T e &, )5 100 C
5 min A8, B30 pg & A LAE, 248 10% SDS-PAGE
FLUK 5385, 7 i 2 PVDF i, BSA B AW = I E A 2 h
J& ,VEGF $u4k (1:1 000) , HIF-1a $744 (1:500) , VHL
HiK(1:1 000) F1 GAPDH 44 (1:5 000)4 C i 1% ;
TBST VEIE 3 ¥, 4 YK 10 min; *E4t B8 FE 516 — 50
(1:4 000) ZJEMEH 1.5 h, TBST % 3 W5, ECL
Vo TR
2.7 BAEGIH BdES AR H SPSS 17.0
St BARLL & = s Ron AL L RCR R &R
T3 245381, P <0.05 HA G 75 L.
3 &R
3.1 DP X} MCF-7 4 Ml 7% S0y 52 0 MTT 45 1
W75, DP X MCF-7 40l 47 3% 5 BA /il 4/, BB
244 ) Ak ) R T R B ) 8 SE K S A ] 4R
MR, 5ZA4MI,6 h i), 40 pmol - L' A
$ 122 -

WEPEE R (P <0.05) ;12,24 h i,20 wmol-L ™" Al
40 pmol L™ "4HAT BEMZE R (P <0.01), WK1,

#1 DP3f CoCl, BB ZENKET MCF-7 HIlAFEXRMNI I
(x+s,n=3)
Table 1  Effect of DP on cell proliferation of MCF-7 cells under

hypoxia condition (x £s,n=3)

e i A B AENE R/ %
415 B
/wmol-L 6 h 12 h 24 h
T4 - 100.0 £7.1  100.0 +11.5 100.0 +15.7
Dp 10 101.4£7.7  90.5+3.7 80.4 +10.4
20 80.9+9.2  60.0+£9.72 45.5%5.1%
40 63.4+15.7" 31.1+8.0° 18.8 +1.8%

T 5ZR8A%EY P<0.05,2P<0.01,

3.2 HEMZELMT DP X MCF-7 418 VEGF
FiAM g  ELISA, RT-PCR 1 Western blot 1 &
W45 5 5 R, 24 CoCl, fb%: = % )5, VEGF R[4 £ ik
K mRNA ZKF-W 3%, X4 DP b2 )5, % S 5%
7, VEGF 1435 & mRNA RiKB B F (P <
0.01) , Z & 5T, X Fh 2 9 400 1 4 o8 fn BH &8,
VEGF @l 7% % 5t K F R R (P <0.05,P <
0.01),tnKE2,% 2,

1 0 10 20 40
DP/pmol-L
i
GE:

m
GAPDH | — ——

DP/].J,mol-L'1

0 10 20 40
o L R
ZH

GAPDHl-— — —l

B 2 Western blot ;E# Il E S FMEREB R T VEGF HRIEER
Fig. 2 Western blot detected the expression of VEGF under

nornoxia and hypoxia conditions

3.3 HESMFF DP XF MCF-7 4i il HIF-1a 3K
SN Western blot y5 Ky I 25 5 Wk, WL 3A, [F] &
Ao IM L, Z A4 HIF-1o 2535 8 85 (P <
0.01), DP 45 ,20,40 pmol - L™ "4 5= A A A
BEHEMZR(P<0.05, P<0.01), W% 3, 40iE%
PEDICLE TN 3B i, Z A 44T, 25 )5 40 i
¥ N HIF-1o 56 658 B 55 FH 24 i 0 S sl 55, HL SR ¢
O B Bl 24 ) T R 1 e T B

3.4 BT DPRE(L VHL 3 ARk Z A 5K
N VHL KRB A FMT B E TP <0.05),
Bl 7 25 Wk B3 i, Rk i B N (P <0.05)
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=2 ZE &M T DP 3t MCF-7 401 VEGF REBI M (x £5,n=3)
Table 2 Effect of DP on expression of VEGF under normoxia and hypoxia conditions(x +s,n =3)
e VEGF 43 i /pg+mL ™" - 10° cells VEGF A ik /% VEGF mRNA %} 23K/ %
4157 - — = oy oy oy
/pmol -1, Lig= Z4R WA ZH WA ZHR
25 14 - 90.1+6.8 198.3 +£20.3 25.1£3.4 100.0 +33.2 103.1 5.3 258.2+14.7
DP 10 79.6 +9.3 118.3 +13.6% 12.2£6.3 74.8 £3.5 85.4+6.0" 119.3 +15.8%
20 34.7 +7.4% 63.5 £2.2% 5.1+2.0% 37.113.7% 53.8 £12.6% 64.4 +10.1%
40 17.6 +1.5% 18.0+1.1% 1.7 £0.4% 15.6 +5.2° 31.1 24.2% 39.5 +1.2%

T S A AAM LY P<0.05,2P<0.01;5Z FAMIEL? P<0.05,YP<0.01(F£3[[),

A CoCl,

DP/pmol L™ 0 0 10 20 40

Histone H3

B CoCl,
DP/].Lmol-L'l

HIF- 1

DAPI

Merge

A. Western blot 43 %1 K I 21 Jfd 4% F 240 i 3% HIF-1a 25 1K 5 B.
Bl 3 Western blot, % 4% 3% 3¢ i5 4 U DP 3t HIF-1a KRB 800 ( =&

LRGSR EX A, k3K 4,

#& 3 Western blot # il DP %} MCF-7 48 i1 HIF-1ar

N VHL ZEAHEMNRIEEHEM (x5, =3)

Table 3 Western blot detected the effect of DP on
HIF-1a and VHL expression in MCF-7 cells(x +s,n=3)

e JiE HIF-1a/%
415 VHL/%
/pmol - L~ % %
A - 100.0 £32.3  100.0+9.1  100.0 +28.5
ZHR - 322.1+74.2% 237.7 +20.6% 48.0 +11.3"
Z4-DP 10 268.3 £78.6  237.9 +40.3  159.6 +£55.4%
20 170.9 £29.5% 119.0 £19.1% 275.8 +76.9%
40 87.6 +26.2%  63.9 £11.2% 293.0+70.7
4 iFig
SPLARL 5 2 T B L3 0 L 0 A A
1 ELATRE S % R 2 10 i R R I

i

A A, I LR X il 98 4 B O 8 2R A TR Y

CoCl, - + + + +

DP /pmol-L" 0 0 10 20 40

IF K30 MCF-7 4008 Py HIF-1a 335 & 40 i 15 00

et FITC |, x200)
Fig.3 Western blot, IF detected the effect of DP on HIF-1a expression (Immunofluorescent assay FITC stain,

x200)
CoCl, = T + " +
DP/pmol L 0 0 10 20 40
o [0 - - -]
Garor [

B 4 Western blot # il DP 3 VHL R i% # & Iy
Fig.4 Western blot detected the effect of DP on VHL expression

SN S DA e A A AR sk DT 1 £
JE %, BT IR 3 R AR UK DP X VEGE %3k

(1R HT, St — 22 5T DP A AR 32 A 0
2 SRR, 2 VR B 2 150 pmol - 17

[ CoCl, 4l = %, CoCl, REBLL = VIR A, Ho = 2k
YEHTR L AT B8 5 HAE JH T VHL F1 HIF-1a 3% # X
SRR T HIF-1a BB MA . EH W54
B R ,20,40 wmol-L™" DP 4b ¥ f5 | 7€ 12,24 h A
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2 A O 6 T SRR AIG L H 24 h BRI R EE A 12 h AR
AN, R FE i — 2 0F 58 b, R 12 h fER 24
PrAbBRR[A] . FEXT VEGF % 5 KB 3 K 1 53 0 A2
LR RIS F A TN R
FR) 5 A 398 i R R T = AR AR R X R AR
SRR B HED DP # ] VEGF (1 63878 = A1)
L S8 P g8 oV H B IR d . R BEME VEGE Y 63k
D2 TR e 7= A 1 R R AR AN R B
PR B | = o g B (= v O i L LB
o0 R 28 R B, OF HL X 40 i 4 %8 Th RE B oA — 2 0
Git' . H T E PRI AE R R N P 2 K A b R
I H 5 2 I /0N 9 BE 0 0 A gRg afn 4 2R AR A b 24
52 75 RS T AR K B gh ' 7R BF S T 26 07 A
Ml VEGF [y 33k, i W48 N & BB Oy — & 3L
R A AP - PP 5 2 TR0 & 1 3L A K B A 7 4 4
VEGF 5t 42 J@ 48 [ iE-9 (MMP-9) £ ik '

AT 45 R, DP ARk 2> 40 i A & HIF-1a
Feik, HLPAAT A 20 M A% 9 HIF-1e, 3 0 H: X 4 A
T VEGF ik MR 8 4E 5 E B EH . X eip
5Bk e HF A K AW — 3" . De Francesco
E M%: i i ChIP K % 31 6k % 4 F F VEGF %
ik b 8 HIF-la fE T 58 8h 7 1 HRE X',
HCHE U A B 58 o DP R 9 VEGF 19 3% 35 J2& 38
HIF-1a/ F 89 .

AHFGE B CoCl, A RBEALT VHL (%35, H
BE#& DP ibBH e B B 38 i, VHL B 2635 B 5 m , H.
4 DP ¥k BE A ] 10 wmol - L' UL b A, VHL fif) 38 ik
FiMfit T CoCl, A HZ [, Kk, 3 DP i i
VHL [ 35 58 7 5 8% 34k HIF-1a 455 0 RE 7,
T HIH T VEGF i ik,

DL B2 R 38, DP gEil of VHL/HIF-1q 38 %
Bk VEGF B9 3235, T XT38 55 VEGF X i A& A%
(A 7 o 1 DIP S It 45 P Rz 40 B A 1 ) e 2
7 LA 1 S 56 vh iE— 25 1 BT
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