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Effect of Conditioned Medium of MCF-7 Stimulated by Jolkinolide B in Reducing

Proliferation and Migration of Human Umbilical Vein Endothelial Cells
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[ Abstract ] Objective: To observe the effect of conditioned medium of MCF-7 cells stimulated by
jolkinolide B (JB) on human umbilical vein endothelial cells (HUVECs), and analyze the mechanism of JB.
Method: The 25, 55, 85 mg - L' of JB were used to stimulate MCF-7 human breast cancer cells, respectively.

The cells stimulated by different concentrations of JB were taken as the JB groups, and the normal cultured MCF-7
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cells were taken as control group. The supernatants of tumor cells stimulated by different concentrations of JB were
collected as the conditioned medium ( CM) of the corresponding concentrations. According to the corresponding
concentrations of JB, the conditioned medium was used to culture HUVECs, and these cells were taken as 25-CM
group, 55-CM group and 85-CM group, respectively. The normally cultured HUVECs were taken as the non-
conditioned medium group (NCM). Methylthiazolyldiphenyl-tetrazoliumbromide ( MTT) assay, Annexin V-FITC,
cell scratch and transwell chamber experiment were separately used to detect the proliferation, apoptosis and
migration of HUVEC in the above groups. The Western blot assay was used to detect the mechanism of JB on MCF-
7 cells, and the enzyme linked immunosorbent assay ( ELISA) was used to analyze the changes in the content of
vascular endothelial growth factor (VEGF) in the conditioned medium of each group. Result; Compared with NCM
group, the apoptosis rate of HUVEC in 25-CM group, 55-CM group and 85-CM group were gradually increased
(P<0.01), and the A values of HUVEC proliferation in the above groups were significantly decreased (P <
0.01) ; compared with NCM group, the closure rate and the migration rate of HUVEC in 25-CM group, 55-CM
group and 85-CM group were significantly decreased (P <0.01). There were significant differences in apoptosis
rate, the A value of cell proliferation, the scratch closure rate, and cell migration rate among 25-CM group, 55-CM
group and 85-CM group (P <0.01). Compared with control group, both JB with the concentrations of 25, 55, 85
mg + L' can inhibit the expression of Akt/STAT3/mTOR signaling pathway in MCF-7 cells, and reduce the
expression of VEGF in MCF-7 cells. Conclusion: JB can reduce the secretion of VEGF in MCF-7 cells by
inhibiting the Akt/STAT3/mTOR signaling pathway, so as to inhibite the proliferation and migration of HUVEC.

[ Key words ]

jolkinolide B; MCF-7 breast cancer cell; human umbilical vein endothelial cell;

proliferation ; migration; Akt signaling pathway
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BRI E T R 22 S, RBE RS A A K
LN EE A (jolkinolide A) , 75 K EE N E B (jolkinolide
B, IB), 12-it % fb ¥ B% 13-%% M MR MR ( 12-
deoxyphorbol 13-palmitate ) 2 —i§ 25 fb & 49", IB
A BB AL A BT 3 A 4
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TR VEGE (3% 35 , BH 1F i 6 2H 230 )& Bl ot A8 1 5
AR LR LS LA S kR A 2R K R B R
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i IR S U RS e S SO NN i 7 (= o 1 )
(HUVEC) 345 J8 1 AT 09 52w FAL G, A e B R
BE SRR R 1l A B 04 VR FHAIL T Rl R iy P 42 43t
22 AR
1 &
L1 gtk MCF-7 LM% 40 T ATCC 2>
Al HUVEC g F R ISR i A F
1.2 259 R #E KW T 55 55 R 258 A
(H1E5 120323 ) , 28 5% 55 My IR 12 2 [ 58 Tl 6 20 452 2
RN KB P IR B K i Euphorbia fischeriana BT
HEAR, IR B K AR R L JB, 8 % 1% 22 4 5 IB 4%
¥, 9 oh (i i JB 4l 99.2% . A
LAV ( DMSO, Sigma 24 7], L5 D2650) % i IB, K
A5 I 28 i A5k vk B 43 )k 25,55,85 mge L7 5 5
Jerh DMSO &AABUM 4K <0.1% 7',
L3 50 wEmEEE (MTT) , 5 kiR (56 [ Sigma 2y
A BS54 i S M2128, H8627 ) ; i 4= 1fiL ¥ (FBS)
DMEM 5 5L Ham’s F12K %% 3% 3 (22 [ Gbico 24
], 48 B4 5 S 10100139, 11995065, 21127022 ) ;
Annexin V-FITC 41 Jfg 98 123K 7] £, BCA & (1 4 M
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f &, PVDF i, ECL Ak 22 &G H & ( L3 =
RAEYHFEARA R, 525 500 R €C1063, PO009 ,
FFP32,P0018A ) ; B 75 f& /N B Pt N Caspase-9 ik,
NN E [ B Ak BUik /NRILAGE S5
L SO R ¥~ 3 (STAT3) HiLAk, /N BRHT N H i 18 -
3-WhmR It = i ( GAPDH) 144, /I Bt A mTOR 4t
& HRP #ric i L SEHi /N B A s Bk 8 1 (Tg) G (3 =
Abcam 2 #), 8 5 4 ¥ & ab28131, ab175354,
ab119352 ,ab87540 ,abh8245 ,ab6789 ) ; A I 45 P Jz 40
Jifl A5 A KL~ (VEGF ) Jilg Bk 4 92 0% B 3 56 ( ELISA)
7 & ( 25 [E Thermo /A H], 7585 BMS277-2TEN) .
1.4 {¥F% SunFire C (% HE:, e2695-UV2489 i
5L (35 F Waters 23 H]) s Emax Plus BUEgFR Y (55
[E Molecular /A &) ;Mini Protean 3 Y 3 B 1 yk X M
FE AL (£ Bio-Rad 24 F]) ; BXS3 AW i3 % ( H A
Olympus A& ) ;3111 # CO, 15348 (3£ EH Thermo
N F)) s DVIAC AU HL 43 B K F- (36 B OHAUS 24
Al
2 FiE
2.1 MCF-7 40 K5 3= M43 4 MCF-7 4010 FH &
10% FBS {) DMEM 3% 32 3L 55350 2 9 A 25,55,
85 mg-L™"JB Hil3# MCF-7 40 g 9 A5 i IB dal3k 4 ,
ER SR MCF-7 40 iR 25 (14,
2.2 SRAEREFRIERIIREC 50K 1 x 10° 4 MCF-7
40 ffa 45 25,55,85 mg- L' JB (1) DMEM #5353 (%
1% FBS) ,37 °C 5% CO, £:3: 12 h J5 , # BUR [F) &
Bk B R OJB M ¥ 40 MCF-7 40 M (9 b % W,
1 000 r-min "&.0> 10 min,0.22 wm JE 75 3 U8 B O
W, & 1% FBS Y Ham’s F12K 1537 5, #i Id
1:5 Fke s 0 B, 4 50k 25,55,85 mg- L7
JB A MCF-7 40 fifg 4 111 85 95 3
2.3 HUVEC 4 ffl 5 3% & 10% FBS ) Ham’s
F12K 3% 3 HUVEC By FEAEE 55 5L, HUVEC 3¢
54 B MCF-T 20 M0 2% 1 35 5% BR AT 0 2, IE 3 B 5%
() HUVEC Sk & IR B4
2.4 HPLC ¥ Fy5W Uk 25,55,85 mg-L7'JB
I MCF-7 40 il b 35 W, >k H €2695-UV2489 Y
A AATEALFN Sun Fire C, 8,3+ (4. 6 mm x 250 mm,
5 pm) U SR EE-K (70:30) , FEAEAR AL 10 L,
R 30 CL % 1.0 mL - min ' K B K
254 nm'"
2.5 MTT Lo gk U 40 M 34 5 7€ 96 fL 40 ffw &%
FEW AL IMA 1 x 10° 4 HUVECs, 4 51 fin A 4% 41
SAEEE 3L 37 C 5% CO, K532 24 h,mAS5 g-L°!
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MTT %% 10 wL, 4k£2 1535 4 h, %5 im DMSO 100 pL,
EmaxPlus FEF5 (%, 75 490 nm i KA 00 40 g 4 5 1
JERE A

2.6 Annexin V-FITC £l 20 Md g8 7 24 LA 40 2
B AL A 1.5 x 10° 4~ HUVECs , K 4% 28 41
fatE 37 C 5% CO, ¥ 3% 24 h )5, Jn A W&
0.01 mol- L ™" @2 £5 2% vl (PBS) ,1 000 r-min ' &
010 min, R 3 )G, %R 5 il A Annexin V-FITC
10 wL,4 °C ## 6 0E F 30 min, BX53 i s 5 Wi 48
Annexin V-FITC #5ic i) 48 Mg, {# /] Image-Pro Plus
6. 0(IPP 6. 0) EIG o Hrif it A M A -4k B .
2.7 20 MR S AG I A0 ML AR RS R T 6 AL AN
BHRMREL P HNMA 1 x10° 4 HUVECs,1 000 pL
3k %1 J8, 0.01 mol - L™" PBS % ¥ 3 K., 4§
HUVEC 43 21 1% &0 17 48 0 AH B 1 4% £F K5 3% 56 A
2 mmol-L™ "% IR, 37 °C 5% CO, ¥5 3% 24 h J5,
0.01 mol-L ™" PBS #5¥k 3 1K ,4% £ B P % T &
SE6 h o BXS3 BB A M, IPP 6.0 1% 4 Fr & k3
24 ho 4 i ol IR TR FR AR Ak R SR AR AR R R =
(24 h RPYEHEAL/0 h KR ML) x100% .

2.8 transwell RS MY FFH HUVEC H
4 1% FBS [ Ham’s F12K £ F2 &£ F & 1 x 10° 4~
HUVECs #m#| L 4% 8.0 pwm fY transwell £ fifi /N =
W, TIRILE NN A &R 57 5L, 37 °C 5% CO,
B398 12 h J5, ¥R transwell 40 J8 /N = N 5% 85 00 4
Ji2,0.01 mol-L~" PBS 7% ¥k 3 K. 4% £ 3 H B %
52 6 h,1% 45 & 55 Y 6, BX53 I i B4 BE, IPP
6.0 FG I A4k F 5 12 h WM A R, 4 i %
o= (6 h 45 Fh %Y g1 ik H/1 x 100 A4S 40
1) x100% .

2.9 HEERPEEIEE (Western blot) £ il AH OC 5
FiK JB AbFRIEFE MCF-7 4 [w] 2. 3 3, 4 Jig 24
ZE R S .4 °C,10 000 remin ' B0 5 min, BCA
AR 3R A I TR . R 20 pg RS
FAL4 0.2 um [ PVDF ;5% Wi Ag 05k & (41
60 min J5, 43 5 % /N BU BT N Caspase-9 #T &
(1:240) /BTN Akt HLAK (1:550), /N R4 A
STAT3 Hifk (1:500) , /N EPi A mTOR FifAk (1:350)
/N AT GAPDH Hi ik (1:300) ,4 C b7, #m
BRAR o AL ) i (HRP) #5119 1 3 51 /0 B TG
(1:200) , % BFH 2 hy W n ECL & 6 5% , IPP
6. 0 B A 43 M7 & 8 1 454 K BE {1, GAPDH N =
PORiEa

2.10 ELISA ¥l VEGF & & 4 £ 4 MCF-7
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0 M b W, A P ELISA 52 7 & A I 4% 2 1 3% W
VEGF & &, IEW R 35 60 MCF-7 40l I 75 W v 25
H o KM Emax Plus AR {SGH AT , 7E 450 nm J§
KA, B IS 4, A VEGE & 6,

2.11  Siitsr#r  fdFH SPSS 19.0 #4411 & %ok
Phx xs R, 30707 220007 TP BCRERH X R,
P<0.05 h EA G225,

3 #R

3.1 25,55,85 mg-L7'JB S5 % HUVEC 14
FEAPA TR HPLC &Gl % 38, 45 41 MCF-7 4
Ml EVE W IR S AR B IB A, UL 1, AR XS
T2 F 4, HUVEC 48 Mg T- % H (2.42 £ 0.11)
A~/mm 25,55 ,85 mg- L' JB 2 HUVEC (¥ 28} 4 1
BOH SR (5.17 £0.21) ,(25.03 £0.07) , (31.56 +
0.14)4~/mm,JB 41 HUVEC 48 T % H B &1 £
(P<0.01), WK 2, 53k &M 54 HUVEC
) A(2.38 £0.28) H%5,25,55,85 mg- L' JB 4
HUVEC {5 A 43514 (0.85 £0.43) ,(0.47 +0.13),
(0.21+0.12),JB 4] HUVEC [} A B E R (P <
0.01),

Ju

2 4 6

0 8 10 12 14 16 18 20
B

o

0 2 4 6

8 10 12 14 16 18 20

-

4 6 8 10 12 14 16 18 20
t/min

N

A~C. 25,55,85 mg-L™'JB 4
B 1 MCF-7 42 k%K + JB HPLC
Fig.1 HPLC of JB in supernatants of MCF-7 cells

3.2 BRI EX HUVEC IR m 25,
55,85 mg-L™"JB A /FRE 41 HUVEC %R i B
AR A FHH B E TS (P <0.01) , H5IEFKMRE
F3 4] HUVEC %5 ,25,55,85 mg-L ' JB b 4535
FEAL ) HUVEC 20 i i 85 R B BEAIK , 1 78 41 il 5l B
Fyh b (P <0.01), WK 3,% 1,

(&) D
A ZS45B ~D. 25,55,85 mg- L' JB & MFHE SR (18 3,4 [A)
2 JB Fi# MCF-7 4858 & 35 5 &3t HUVEC 485208 T i % 19
(B BEFOL, x 100)
Fig.2 Effect of conditioned medium of MCF-7 cells stimulated by
JB on HUVEC apoptosis( Immunofluorescence, x 100)

Fx1 BASHIEFEN HUVEC FRNRERTSHRINAMITH
EHHM(n=10)
Table 1  Effect of each conditioned medium on closure rate and

migration rate of HUVECs(n =10) %

A FREWE/mg- LT AURRDRE AR R AR %

2 - 14.36 83.76

B 25 37.48" 61.35"
55 54.47" 38.56"
85 84.05" 12. 46"

ESERAIEYP<0.01(F20H),

3.3 B X% MCF-7 4 i § Akt/STAT3/mTOR #& H
FRM g MCF-7 25 (4 L W VEGF & &
(3.48 £0.11)ng-L™"',25,55,85 mg- L' JB {4 5%
FEEA MCF-7T F3EW D VEGF &5l k(1. 11 =
0.19),(0.57 £0.05),(0.31 +0.07 ) ng-L"", JB i
Hr MCF-7 20 jg b 3% W h VEGF & it & 2 % A%
(P<0.01), 25,55,85 mg-L "JB &3
MCF-7 40 i Akt, STAT3 Fl mTOR & [ % ik ¥ i %
P& (P <0.01), 75 MCF-7 2 ffl )y Akt/STAT3/
mTOR B2 LR L B, WK 4,52,
4 itig

FI I ob B 24 40 iR B RIE S ROCR B 85
P 3, Bk v BE 25 B b AR T H 4R A2 BT R
T IR 4R BRI A B A K S IR R 2R K
PO T RLAF A AR RER A SR A o) o R 200 4
Bt SR Lk 1l 85 A= 5T 820 245 1 I AR R T e i 9
B ETE L i o o i A K R #e 12
M7 R MO FE K AR IR TB X A i
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15376 hitf transwel 141 il /N i
3 BHEFHEFEN HUVEC YRER A& EMTH R0 (F E 2, x100)

Fig.3 Effect of each conditioned medium on closure rate and migration rate of HUVECs(inverted microscope, x 100)

4 MCF-7 4858 Akt,STAT3 ,mTOR & 5 RIEHE ik
Fig.4 Effect of JB on expressions of Akt, STAT3, and mTOR in
MCF-7 cells

K2 BHEEZHEFE MCF-7 41 Akt,STAT3,mTOR E8 %
EEIRM( % +5,n=3)

Table 2 Effect of each conditioned medium on expressions of Akt,
STAT3 and mTOR proteins in MCF-7 cells of each group( x +s,
n=3)

13 T i Wk Akt STAT3 mTOR

N /mg-L~"  /GAPDH /GAPDH /GAPDH
I - 1.34£0.12  1.18+0.15 0.65 +0.03
JB 25 1.12 £0.10" 0.64 +0.13" 0.51 +0. 11"

55 0.60 £0.07" 0.28 £0.11" 0.27 £0. 14"
85 0.43 +0.13" 0.17 £0.09" 0.08 =0. 12"

20 0 35 k2 7 A IR AL R AL

AS49 2 g 3 4, 38 RE S F 1 AS49 4R i B AH R

VEGF {33k , BB 3 bk (L A5 P4 K2 240 10 4 0 1
- 106 -

107 R 2E 4P A T AR TB R TS 4 i R i
LR A A0 6 200 R & T I A BT AR RO L A R IR
AW

S W] B I MCF-7 28 Ml g 75 %oF 18 7 Rz
20 007 A A RO, AR BIF 5 1 S R VR € iE B
25,55,85 mg-L~'JB Jil# 41 MCF-7 40 g L35 b R
A IB L ER T JB XS SRR SR ARG 9 HUVEC 19 T
Yoo Tk, FIH IB fIl B0 MCF-7 2% 48 8% 35 B 15
#: HUVEC, 45 % % M ,25,55,85 mg- L' JB & 4 55
F 34 HUVEC $8 5% [% 5, 1fi 25,55,85 mg-L™'JB
ZAFREFRE A HUVEC 40 08 -2 H 9 & 7 &5 0k
Ah 30 KB IB I MCF-7 % {4 15 3% 25 2 e 6 4
il HUVEC RIJR ] & SR o E 8% %, iX S8 5% 0 B %5 JB
Jo ik ViR R 0 4 v i A

DL S 25 AR R L JB RIS MCF-7 41 i v
VOB EL AT J A 1A PN B 40 B A N . X 1 RH JB R]
REZx 51 MCF-7 43 3 (4 40 i I 1 2 A A8 Ak, A
Bk, IB HI Akt 3 9 Akt, STAT3, mTOR 7 [
23k, W2 T iE Y VEGF BE P 5% 5%, 5 3 MCF-7
AL WA 1 VEGF 45 40 it 8 B IR . 12-M 40 B U8
T 13- AR 2 T il 2K 5 0 BE 5 B b 041 Ak/
mTOR {5 5 il f& , &A% MCF-7 20 Jfl /3 W VEGF &
HIF-1a'"* X SR 45 A s, IR R BUE K
ERNTE A A LU AS49 i L Py Akt {F 5 3E B,
RABEE] AS49 20 B 5 PR 0 4E 1T, B AR R Ak A
SEREI G A A, e e R i A R A A
(AL

Akt {5 538 4 11 35 R 02 (Ao e 440 i R 2 2l
B S s T, STAT3/mTOR Ji — Fh 42 4 -
HRMRE LM, JB T Akt 3@ % 09 & % F 3 4
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