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[ Abstract | Objective: To study the effect and mechanism of oridonin on inhibiting angiogenesis.
Method: In viiro and in vivo models were used in this paper to study the anti-angiogenic effects of oridonin.
Through in vitro models, methyl thiazolyl tetrazolium ( MTT) assay was ysedti detect the cells vitality and enzyme-
linked immunosorbent assay ( ELISA) was used to determine vascular endothelial growth factors level (VEGF) in
cardiac microvascular endothelial cells (CMEC). Through in vivo models, transgenic zebrafish models ( Flil-GFP)
were used to observe the effect of oridonin on angiogenesis of embryonic period and regeneration after vascular
injury in adult zebrafish. Expressions of main related genes VEGFA, VEGFR2 and VEGR3 in VEGF pathways
were detected with relative fluorescence quantitative PCR method. Result: Oridonin inhibited angiogenesis and
endothelial cells in vitro, with IC,, of 8. 04 mg -L. "', and significantly reduced VEGF expression in the cell serum.
What’s more, oridonin inhibited angiogenesis in zebrafish embryos vascular assay and inhibited regeneration after
vascular injury in adult zebrafish. Our study elucidated the mechanism of the anti-angiogenic activity of oridonin at
least in part, which may be related to down-regulating the expression of VEGFA, VEGFR2 and VEGR3 genes.
Conclusion; Oridonin can effectively inhibit angiogenesis, which will provide greater contribution for anti-tumor
angiogenesis therapy.

[ Key words ] oridonin; cardiac microvascular endothelial cells; zebrafish; vascular endothelial growth
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B fE T2 MERRSE, FHMEHL SR
Zebrafish Book FRiff , ff1 37 NG IR/ JE/E 14 h/10 h, %=
P BE 26 °C, /K i 28 C,pH 6.8 ~ 7.5, L § %
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1.3 {7 RPMI % 3% 3 (HyClone 24 ], it 5
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JEBEE: 35 W (EM, 2 IR Zebrafish Book Fx i AL il ,
0. 137 mol-L 'NaCl,5.4 mmol-L 'KC1,0. 25 mmol-
L~' Na,HPO,,0.44 mmol- L' KH,PO,, 1.3 mmol -
L~' CaCl,, 1.0 mmol - ™" MgSO,, 4.2 mmol + L'
NaHCO,) , — W 3£ 7 K ( DMSO, | J& =1k T4 R
A H, #5596 ), Trizol ( Invitrogen 24 #], it 5
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1 000 r-min "' B0 10 min, 4> 8 55 56 1 &, 4%, #
Fh 96 FLAR (BEFL 1 x 10 4~) ,F 37 C 5% CO, Ki3%
P E 3 d Z4100E 80% fl A, B G FBS 5595 HE 1
F724 h (40 M AR R B AL, BEAL SR 40T i A
ZH,DMSO 4 , & p w A b R B vk R (1,3,9
mg- L") 4, B4 8 AT HL,37 °C 5% CO, K346
gk g% 24 h, ARG SR, D-Hanks % 2 &, &
fLJm DMSO 100 L, 37 BV 7 it 58 4 2 A P04 ) o2
WOGEE A(S70 nm 34K ) o MR A TH5 40 ML ] =3

ML IR = (A — Ay ) /A iy X 100%
2.2 ELISA 3%l VEGF & & ¥AKRIU®
CMEC b, .0, FE ([F] 2. 1), #5Fk 48 fLAR (&
L6 x10* 4), T 37 C 5% CO, $EFH5hmE 4 d
2 80% fli G, #e JC FBS iR B 5% 24 h (24
MiAER 204 . BEVL 3 20 I 1% & 25 1 41, DMSO 4,
R EHEML P R (1,3,9 mg- L") 4,
AkSERE I 24 b JF, WHAS 4 F3E W, 1 000 remin
20 10 min,, #2 BER) & U0 TR A 1R IR
ST ST BV AE Tl I S 95 A DU A 1 E A (450 nm P
K)o
2.3 BEDh A MR RGART R) A AR K JOe JRAAR (FliL-
GFP) B Ih £, f1 % 1 4F . B¢ W fd 5E M b 5 15 £
(1:2) A2 e & v, 75 Y Al R 0 e 0 5 £, il o N T
SR B 5 2 K Tl B AR, M A R £ 58 T
B IRAN A RAS S ORE B, 30 min 5 0 A 2K R
IFH EM #hejs 88 A KR SR L, & N T30 46 8 4k 22
WEEZE6 h, ML AT RES HA, LRFEPR
. H L L (40,80,160 mg- L) 4, HL 96
LA, % B AR o, AL TTAEW 200w, ¥
BEHE 6 h BRI IGBEPL A A & L, £l 1 A, BD
A 10 BURE ., T AT AL E R 72 h,
JH EM i 5 ,4% 2 5 W W [ 2,4 °C UKAE il &
IR, PBS W Bk 5 4 i B B D A /N A £ ECHY A
P b OB B R T S AT ) 0 A A KA
B o MR AR A4 [ 0 A A R H TR R
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FR2 (1547 bp), 5'-TCACATGGTTTGGTAGAGG-
GATCTC-3",3’-GTGCAGTTGATCCTCTGCAAATGAG-
5";VEGFR3 (1 284 bp),5'-TCTGTCGGATTTGGATT-
GGGA-3', 3'-TTGGTGTTGTCAAGGGTGGG-5'; B-
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2.6 FdEabE SR SPSS 18.0 B AF AT LT o0
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Table 1 Effect of oridonin on CMEC (x +5,n=8)

Jo Ak e 24 H

28 51 gL Aszo S %% Asso
25 - 0.62 £0.018 - 66.15 +3. 15
DMSO - 0.61 £0. 025 1.61 67.58 +1.33
AW HPE 1 0.57 £0.046"  8.06 56.60 =3.61%
3 0.47 £0.033%  24.19 46. 63 =7.98%
9 0.29 £0.041% 53.22 34,48 £3.92%
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Fig. 1 Comparison of intersegment vessels growth in zebrafish

(fluorescent microscope, x20)
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(x£s,n=10)
Table 2 Effect of oridonin on diameter and total number of

intersegment vessels (x +s,n =10)

21 5 HA/um o/ A
/mg']_fl
g - 9.53 £1.47 28.8 +0. 63
KRR E 40 9.13 £0. 64 28.3 0. 67
80 7.45 +0.39" 28.2 +0.58
160 3.02 £0.96% 28.2 £0.79

A B

C D
A ZS 4B ~ D& B EAE P (50,100,200 mg- L") £
B2 SZEAEWNBaRTIRAGEEDOEBEHHEM (FLD
B, x20)

Fig.2 Effect of oridonin on tail-cutting model of adult fish and

comparison of vascular regeneration (fluorescent microscope, x20)

RI ZFERENODEBERKEADET AHHEZME (125,
n=10)
Table 3  Effect of oridonin on vascular regeneration length and

number of vascular nodes (x +s,n=10)

a5 vk R I A IIKERENE
/mg-L~" /um /A
EgE| - 159. 84 +22.78 19.9 +1.37
KXW HEPE 50 134.98 +12.92"  16.6 0. 84>
100 120.73 £11.06"  15.7 +£0.53%
200 83.19 + 8.46%  14.3 =1.56%
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Table 4 Effect of oridonin on gene expression in the larvae of

experimental groups (x £s,n =20)

oo e
25 3 VEGFA VEGFR2 VEGFR3
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=H - 7.21+£0.29 6.37+0.57 9.62 +2.91
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160 2.95+0.41% 2.73 +£0.73" 3.56 +0.41"
4 itig
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