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Abstract

¢ AIM. To study the role and mechanism of curcumol in
neovascularization induced by vascular endothelial growth
factor (VEGF).

¢ METHODS . Human umbilical vein endothelial cells were
cultured in vitro and treated with 50ng/mL VEGF and
curcumol at different concentrations. Cell proliferation was
detected by CCK-8 and EdU assay, the migration ability
of cells was analyzed by Transwell assay, the
angiogenesis ability of endothelial cells was analyzed by
tube formation assay, and the change of Akt/mTORC1
signal pathway was detected by Western blot.

¢ RESULTS: CCK-8 results showed that the OD450 value
of cells in 400 and 800 ymol/L curcumol+VEGF group was
significantly lower than that in VEGF group (all P<0.01).
EdU results showed that the rate of cell proliferation in 400
umol/L curcumol + VEGF group was significantly lower
than that in VEGF group ( P<0.001). Transwell assay and
the formation assay results showed that the number of
migratory cells in 400 umol/L curcumol+VEGF group was
decreased, and the number and length of tube branches
were also reduced compared with VEGF group (all P<0.001).
Western blot results showed that curcumol significantly
inhibited the expression of p-Akt and p-S6, which were
downstream targets of Akt/mTORC1 pathway in cells.

¢ CONCLUSION ; Curcumol can inhibit VEGF-induced cell
proliferation, migration and tube formation of vein
endothelial cells, and has a strong inhibitory effect on
angiogenesis, which can be further studied in the
treatment of ocular fundus neovascularization.
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AN R BT A i A A B AL OB BT A= i 4 ( retinal
neovascularization, RNV ) 1 ik 2% ¥ 87 4= I % ( choroidal
neovascularization , CNV ) & & A 1 FR 55 A0 I 005 28 | 4F
W AR S PR E B M I ECE MER S P, B
TR R A MR JRSH A A4S 1 & AR LTI v AN IR A, 5
FEDH S B4R AR B RRE S R R A OGS 2 R Al
AR R 2 WA By 25 2R, b i g N 2 A K
(vascular endothelial growth factor, VEGF ) % # 3¢ 4 1E
FHZY L E ORI PR 32 R B B R s v S B VEGF 259034
J7 RNV FlI CNV (HAAFEVE RS f R — SRR R T
SR T 4 i R AL AN AL I I 8 & B K (retinal pigment
epithelium, RPE) 25 47 45 [ 1 | v 24 J o 25 PR 22 4 |
A B 2R AN AT SR 245 BT MR R A il A AR AR Y
BRI, FAREE (Curcumol ) , 73 F30 C H,, 0, , f5 2
[ s R ZTE = N IR S S Tk Y o = B S W L LB R 71 1
AL E Z R A YIS YE IR N Tz AR A i A A=
Jrb e R BRSO NS A I Y R 40 i
(HUVECs) /& & 4b 5 B N B 40 Mg #8589 Al J& RNV Al
CNV {RSMIFF % B AR 770 A 55 F1 F HUVECS
RSN BT FER BN AR 14 A B AR E |, o J5 22
FH MR 2B 148 BT 7 98 S BE BRI R H R SCHF

1 MEF A iE
1.1 #F#
1.1.1 4pE
NCIR

11.2 TEZRXFRMF L AR (HY -NO104, % [
MedChemExpress N, VEGF(100-20, 3 [F PeproTech N
A)) ,DMEM 15 % 3 (3 [E Gibeo 28 Al ) , i 4 ML ( fetal
bovine serum, FBS) ( LA {251 Biological Industries 2y #] ),
CCK-8 #: IR 7] & ( HY -K0301 , 3% F MedChemExpress 2%
Al)  EdU-594 2 i 38 5 46 I X 5F) & (C0078, 3 = R A=)
FAR T, Transwell /N ZE (8. 0um, 24 fL, 3422, 3%
Corning 2~ H] ) , Matrigel 3 i ¢ ( 356234, 35 [&] Corning 2
H)) ,B-actin(20536—1-AP , i = J8 A= W+ RN H]) | Akt
(4691) .p—Akt(4060) .S6(2217) Fl p—S6(4858) Hilhk (£
[E] Cell Signaling Technology NED . Y ¥R KRS
HELO AL (26 E Thermo 23 W) ), B AH 22 B 5 ( H A
Olympus A7) ) , #0063 B £ B 3B (15 E Carl Zeiss 24
Al)  BEPRAY (52 [ BioTek A H]) .

1.2 ik

1.21 fpaEF RS E HUVECs 4108 H & 10% FBS Al
1% 75 -5E % £ ) DMEM }i =3, T 37°C 5% CO, B 1E i
REFA R IR R A A K & 90% @l A B, SR T 0.25% Ji%
B TE A, 12 A6 AR, RO B A M0 Y 40 I gk A7 S8 0 . FRER
Js ] — W 52 B ( dimethyl sulfoxide, DMSO ) At il
400mmol/ L i #8 WL , {f IS 45 SR S A0 BE M AR IV MR BE L
A5 R XS BRZH VEGE 4 FEREE+VEGE 4, 5250 41 3 5=
FErb o3 B AKH 0L v B2 38R B A/ 5L 50ng/mL VEGE, Xt
TR finA 0.1%DMSO,

1.2.2 CCK-8 A M A FIE3H ML 1x10°/mL 21 ff 4 Fh
F 96 FLAR T, i R IR G HTE FBS A5 IR FEDUK 240, 5
B AR SRR B VEGF AbBE 24h , #5159 $8 5 355 5%
B, AL 10pL CCK-8 T, B T 37°C 15 3741 N i
F 1h, BEFRUNE 450nm ARG

1.2.3 EdU LI MMBIETE L 1x10°/mL 4 M2 /0 F
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HUVECs #fi Jitd W 7 i) 1t 5 8% A= ) B B A R

96 fLH 1, i B85 3% 5 I JC FBS F K5 77 FEMLEK 24h, 43 51
FHA e 3 R B2 A1 VEGEF Ab B 24h, Jin A 25 4K FH Y
10mmol/L EdU, 4k S5 & 2h; SR 5 1 4% 22 58 WV [ 5
0.3% Triton X-100 3%, I 50l 2 B, 5 i 6 5
B 30min, Hoechst 33342 ¥ #1740 M A% G 68, 58 % i sk
B WEEIF A IR S AN (EAU BHE) 2696 B T
LS AR o
1.2.4 Transwell EB LW HMAMIER I FBS #i5F
LR IR 240, FEEANME A 2x10°/mL, LA [] ¥ B 3K
R, 7] Transwell /N Y EZE A 100pL 4R EWR , T =
JIA 600l & 10% FBS Fl/5X 50ng/mL VEGF [ 45 77 3 |
B35 24h BUH /N A 4% 22 38 F B[ 28, 0. 1% 25 i 48
Yo A, AR AR /NS N TR 2R AL A AN, PBS Vg,
s T BEMLIEI S A PLEF RS A AL
125 ERERIWAMMEER  F Matrigel BN
4°C VKA EAL A TIVS 1 48 LA, 454l 100pL, B
F37CHFRR P EEE 1h, B0 K 30 40 M i B% 2.5 %
10°/mL A9 20 B, 45 UK [R) ¥R B ) 4 R BE AT VEGR
AbER AL 100wl A B Matrigel 2R FLAR | 55 3% 24h,
AT A S Y I 0, BEAILZE I 5 S HLEF , Image J
TS s 1) 0 SOBCR I BE
1.2.6 Western blot 447 p—Akt 1 p-S6 Kix W4
HUVECs i, $2 B 25 11, BCA 35 /E REAR B 1% i,
SDS-PAGE 4y B 11, Wi J5 ¥ 25 (1 B /% B &2 PVDF i I
5% MR W5k 2] 1h, 2350 A$T p—Ake(1:1000) Bt
p=S6(1:2000) . HT Akt (1:2000) F% S6 (1:2000) Fl4i
B-actin(1:1000) —¥HT, 4°CHEF 14 7% ; TBST ¥4 3 Ik,
A HRP #ric i) —dt, =B AEH 1h, TBST Y% 3 G A
ECL KWW, BIO-RAD & i 545 3 48 #5470 18 5 Image ]
AR R 2 AT KB A il o i H R R S S
X BRI BE H AT H AR AR Rk i

BiiteF 40T 0 SPSS 25.0 AT 80 20, i
TR LS B ARl 25 (x£s) FROR 25 24 45 R 46 A 1) S AR
2550 BRI SRR Ry 2250 M1, 4L IR P R HL R LSD—¢
%o, P<0.05 HESAGITFEL,
2HR
2.1 BAMAMEERE AL CCK-8 LILE R B, &4
Yl OD450 {5 Bk R 22 R A it L (F=18.346,
P<0.001) ; Hor  VEGF 41 0D450 {f i3 & T4 R4 | 25 5
4Gt X (1=3.80,P<0.01) ;50,100,200 wmol /L FE A
i+ VEGF 20 0D450 {55 VEGF 4t 2 7 8 it ¢ X
(t=-0.49 .-0.71 ,-1.10,3J P>0.05) ,400 .800wmol/L FE A
fE+VEGF 41 0D450 {H 2 Ik T VEGF 41, 2 5 41l
BN (1=-3.49,P<0.01;:=-8.58,P<0.001), WK 1, {H
800wmol/L FEAREE+VEGF 41 0D450 {H A% T X} B 41, nl fig
SIPI I IEF AT A8, B0 22 52 55 (R A 200,400 wmol /L.
FA b P AT

EdU SZH 45 R R, A A1 R Bk i 2 %1
Giitep i X (F=27.814,P<0.001) ; Hh  VEGF 4H 2 fitg 4%
P TR, ZR A G E L (1=6.11,P<0.001) ;
200pmol/L FEAEE+VEGF 41 41 il 14 5% %K 55 VEGF 4 H 5%
ERIGHF R L (1=-1.41,P>0.05) ;400pmol/L FE AR
BE+VEGE ZH 20 ff 3% 78 % 1 (R T VEGF 41, 2 R A 41t
2 Y (1=-7.83,P<0.001) , W 2,
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2.2 BEMPTRRELLE  Transwell SEI 45 BoR, &4 fE+VEGF AT 40 S VEGF A i 22 7 LG it =
T BECSIR L R E R AR E X (F=49.132,P< X (t=2.09,P>0.05) ;400pmol/L FE AR ¥ +VEGF 4T 4
0.001) ; Horfr, VEGF 2 3E % 40 MO S5Ok LX) JE 2 B S 34 MOZCH L VEGF A W REAK, 2R BG4 8 L (1=
ERAGIH¥E X (1=9.65,P<0.001) ;200pmol /L 3 AR -9.34,P<0.001) , W&l 3.
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B 3 Transwell 3£38 fh &AM TE R L8 A %Qﬂﬁﬁéﬂiﬂﬂﬁﬁ Wrﬁ‘ﬁﬁf% B:

0.01 »s VEGF 41,

23 RAMMERTMEEN LR B R W
TN, 45 2HL AR BRI B 1 53 S RN A SR B AR L A 2
S H G F B L (F=32.585.23.179, 4 P<0.001) ;
EP,VEGFéﬁﬁ/ﬁi”’s}ﬁﬂﬁﬁj\iﬁlgﬁlﬁfikrmﬂ:ﬁﬂﬁ
H,ERWAESHFE X (1=7.23.5.99, % P<0.001) ;
200pmol/ L FAREE+VEGE 41 4 L JE BUAS I ) 43 = Bt
EKES VEGF I B Z R LG E L (1=-0.22,
-0.57,3) P>0.05) ;400umol/L FEAREE+VEGFE £H 40 i1 i
B B A K B AT VEGF 41, 25 H 5
P E X (1=-6.97 .-6.33, %] P<0.001) , VLI 4,

2.4 FAMAE p—Akt 1 p-S6 Rik/KFLLE AT Mk
ARBEVEF T 145 A B {5 58 B AL, A DF A I Ak
mTORC1 {5530 % 1Y) SRS 7 p— Akt (S473) Hil p-S6
(S235/236) [ #H XT3 3k 7K, Western blot 46 4% 5 .
TN, AL AN Ak FT S6 FHXT FRIBAKE SR HER , 22 5% o5
P12 L (F=3.938 4.581,1) P>0.05) , p—Akt Fl p—S6 #
X FRIR A BAR R, 2 5 A St B L (F=10.113,
5.407,%] P<0.05) ; Hirp | 5% B 4L AH [, VEGF 41 40 Jfd
p—AktHl p—S6 FHX}FRIKK T2 R TG 2= E L (1=0.10,
-0.78,%] P>0.05) , 1fii 400pmol/L & A 5+ VEGF 41 41 if
p—AktHl p—S6 FXTFRIEAK VA VEGF W] B, 22 7% A
GiiterE L (1=-3.45 ,-2.90,1) P<0.05) , Wl 5.

3itit

HAiHt VEGF 2543097 £ RNV A1 CNV B —435
I TS RIS — YT AR YT B R R RAR B . (1)
YIVE RS R — YRR (2R 5 Bk, FREZ IR
WA, A & T 50% W B EAERF LT VEGE 69T 1a J5 15 4¢
NG B MR kL 5 (2) RO RS SR B EIE R, JoH = £ 4t
FIRLAN RPE 245 B A ARG IE AR ; (3) 12k
P iak B SR R, SR IR YT 25 R R R A5
JLRaYl E A iﬁﬁ%giﬁﬁ f) T 24 R v 25 B R R
— A EERPE,

FARBE T AR (EFLA ) PHIAFEAR 4 55 1)
THRARZE ) B8 i B B S A 2 R I i
BIA RO BURZY B2 5 B | R B A R Y
YUBVER, B A REE AT | S 20 i 50 i i S A
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BB HIT R A0, " P<0.01 s X BR4H ; P<

XoF I PAC 22 g A JFF e LR R A I R G
A — IR ITAE T RS IE S, R i T
Tia) A4 22 S5 BTG B A0 A R B 0 AR DG 15 S
%, TS 5 22 i Aol Jed 400 Jd A B T s BE T, A PI3K/ Ake/
mTOR ,Wnt ,ERK/NF-«B {55 55 % %7 PR 36 A e
I R 2 A ) 2 A 240 B A AR S B, DT A i 2
A TE DR, B & AR BT IS N R 20 7 ) R
FHAF R AR H /D | B 5 BE 25 R4 R i SR T ] 41
S P9 B2 20 B A0 i Ak, S T AT Ak I TR IR YT 2
Pt AT SR, FEAR IR AT LA R A
Hﬂ“mlﬁmﬁélﬂﬂ’@éﬁi%ﬁ%n VEGF ik , B A 5L M BT
A I BOFE S  ASHIFSE B AT T P 2 B R R B
%ﬁimﬁibj‘cﬂﬁﬁﬂﬁﬁﬂf’ﬁﬁﬁﬁﬂwﬁu PR H R T IREC B A
AR YT 1T BE

V\]ﬁfﬂiﬂﬂﬂﬁiﬂﬁ TERS KB I I 145 A B b 25
%, VEGF TEiX — it B i SCHE ] . BEAE G T CNV 1Y
WFSE r , TETT AR ok 4 R 1ML 457 P B2 4 B RE/6A 228 1 A 4
JAs AL {5 2018 4F Makin %' JESZ RF/6A 4 E A FH
A OCEERY N K BT, HET HUVECs {7502 CNV (R 5MiF
75 H FH B AN MAR Y | [R] B AE RNV A8 58, HUVECs 40 i
RGN )z, AWF9E R HARSh VEGF 5% HUVECs
A5 R S T R, S FE AR B b R A 5
Wil LA, A 3R T 7 FH 1 PR YA IR RGBT A= i 5 4 it 1
ANSZ B FE R, AW 5T 45 R WK, 3R ORI AT A A
HUVECs R385 BB ML K, B A [ vk BE 36 R B
HIVEHRICR & B, 3R BE IR < 200 wmol/ L B TG HA I 41
THIRIOR: |, T 24 % BE A 400,800 wmol/ L Fif | 38 A M /] DL A &%
T P R 240 B34, 15 800 pumol/ L FE A ol P Kz 240 A 37 e
B R AT RN VEGF AYX IRLL, n] BEXT PN iz 41 A9 1E % 24
fiE 1 AR EEFEE’J%H@%%*%E%FHEW&E,
400pwmol/ L FEABE T & T 22 4 HA R, X A LG )
SR A PN 25 2 VR B SR T AR

R T G FEAR BN BT A A5 A B A AL AT
R T Akt/mTORC 3 %, FLR2 1 g A 1 AR 40
AU B 3 I, Ak B2 AL 5 7T 00 mTORC1,S6
mTORC1 i () F2 B 4400 R 7+, Wﬁa&)‘Tﬁﬂ‘%EﬁA
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B 5 Western blot #:ill & 40 i p—Akt 1 p-S6 E R RIEK
T OASHAIEE R IIHEIKE; B, E & LR A AL A0 p- Akt
AN IR K, F p— Ak Akt K BE (R HCAB S Bt p— Akt A 223K
IR 5 C o i EL R AL AN p—S6 AHXT 335K, p—S6/56 K
BEH HAR R p—S6 AHXT ik KT . P<0.05 vs VEGF 41,

SR, IRV p— Ak T 45 40 A7 375 A58 . Aky/mTORCI 38
BEAE AR A A B R FE R EAE T, 7E RNV AT CNV 314
B b A B A AR B e O sl 1 iR A o R BE R Ak
mTORC1 {4k AT 55 25 30 8 A A > A k5%
HAAE R mTOR 0 370 07 FH 47 % AH 6 M 98 50 48
I RIRYT , AT i o H 22 P 25 BIVE T, A5 b 58 P o
POT M AE S AW 7EME CNV FIE 3 RPE J5 I & 5 2
TR RIS T R FER B AT LA A i P

A Ake A1 S6 AR, M Akt/mTORCI il %15 1k,
$ 7S FEA B 410 1 14 AR A — A>T RE AL 2 R 4 Ak
mTORC1 J& %

ABIFFEUESE , FEARBE AT TSN RN H] VEGF 5% 19
MLAE N Bz 20 i 3 5E | GE B% R0 i AR R R, O R Ak
mTORC1 i #% fb , B A3 A A e VE T, HA
FFE &R SR BB A M A VR AR 2D AR R itk —
AAEBPIBR A 53 7 FEAR BEX RNV A CNV JE Ay
YER 5L b e A 4 2y i Ae AR i 2 ek 25 s )
SERRAESE | A AR B A R ST AR LA Fh R 42
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