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Abstract: Objective To study the potential anti-tumor effect of complanatoside A. Methods Target Searching of the anti-tumor
protein correlated with complanatoside A based on reverse seeking target method, and further validated the target protein through the
CDOCKER molecular docking approach. Finally, to validate neovascularization of complanatoside A (0.2, 0.4 and 0.8 mg/mL), the
model of chick embryo chorioallantoic membrane was established. Results DS reverse seeking target found that the proto-
oncogene of ABL1, SRC and 3 protein of FGFR1, FGFR2 and TGF-f, which were involved in tumor angiogenesis, were regulated
by complanatoside A. Moreover, complanatoside A significantly inhibited small blood and medium vessels growth in Chick Embryo

CAM model (P < 0.05 or 0.01). Conclusion The results suggested that CA might be an anti-tumor active ingredient of Astragalus
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complanatus. The anti-tumor mechanism of CA was involving in regulating the tumors gene expression and significantly suppressing

angiogenesis in Chick Embryo CAM model.

Key words: complanatoside A; reverse seeking target; molecular docking; chorioallantoic membrane of chicken embryo; anti-

angiogenesis

o9 2 I A LG 2 — TR L 0 R L R
Kila#, cgmEgm 7 AR A a R, Mg
BT RS A KT R 0 A R e FR R o A R
FLE B AL, S iR ) s B K AR IR =
JAZ 2B BB I B 02 TRk, 4 of 8 AR
FRAE IR R g vy AR BB R L. 1
JE 2% B IR T J (CAMD A2 1F 50 IR A= ) 24 AT N R
BRI 5 T W8 B 7 B L mT B S M v L SE
56 J AR 5 T Kb A 2 56 i, 2 B AT 9T ML
BRI BTV Tz B T UM R 2 ) 0
i A T

Wl o8 B R E Y R ZE K Astragalus
complanatus R. Br. ) T BOAFh -, PEOR H ViR, )5
W4, BARANTE B L 46508 9 H 250 3%,
WIF S R AR By 2 R S R
= A R R TR RS R A L R 2 R T
TR BUARZG BRI SR I, VO S TR A Vb
S R (TFS) H A W #f P g A S . B 5
SR S180 AR /N R E Y DAY T TFS BIAE 4t
JiRE A 5 45 SR 5o, TFS 0 b8 1 FH B A, (B 24
R R SRS E A AR IR . AS R 4L RGN TFS
o B A B — P B 6 S A AT 4 e e A
WL H A, 3R R E & L% UPLC J5 ¥4 %t TFS
WHFH ARG EIHATIE, 45 K KW HAE TFS
WA R R ST U HEIYD 56T A FTRE & TFS
RAFGUMRAE FH A EE R 5y, A0 HAE AR SR L)
TIARTERE . B THEALAH B 2T T IEAE 24 )
FEIR AR F Bk 8 52 21 SR, s 1) 5B AN 431 0
EE s NI /Ay SN R N N Y T 7 B R S R (A
ML BTz T R SRR SR ) B A

AT E e K o 1 I a SR GE A TR R 4T
XoF BB AR I 78 (1T e R B a5 R AT TR L A4
J& K FH A4t CAM BERL, BF 58 70 56 1 A 45 2 5 %
CAM 7 8 A2 s A AR A L Sk — 20 B TFS 41
IR 14 243 250 O i B LR A A AR
1 M
1.1 ZAYS5FEERF

WHETH A, LI % B ] 5E KT 98%:;
J5Fi B, W T Sigma-Aldrich; 4= 3 & K (it 5

1706152004 , 1l 7R G # 25 M0 A BR 2 =] 5 W1 R i
45 (41k5 20180308 , B /5 17 #F LA IR T 24 A PR A
] 5 5 RS (L5 20180407) , db 5t ik A T
SR PR A PSR (LS 20180706) , Ak 5t AL T &
SE W, TR 5 H R A T R (R AR B 10 D) 5 i /R
K, g = E s MG EXS I, 68 E 2 RoE &, Y
T E A R
1.2 FEUE

i TEGR, RilgE &) s AB135-S 1
T 43 M1 K F 5 #if 1+ Mettler 24 7] ; KQ-118B i 7 &
DA, B Ll A A g A R A F] 5 320040 Y fig )
M Bi , H A Olympus 2> 7] ; FT-XJDF4 24 18 i i 5
Fa, AL T E AL BT s u700 B AL AS A ML, H A
Olympus ‘A #] .
2
21 ETREFHEFANDIEFEARMEER
AR

F#]  Fl  Discovery Studio™4.0 (DS) [
pharmocphores # HL 47 Ji 0] T, SR IDIE T H A
TEAE (AR AR R0, JF M 48 245 24 41 19 Fitvalue {8 i ik
AHOCHE i o B i 3t — 20 K F DS [#) receptor-ligand
interaction #% 2t 7 [¥) CDOCKER ¥ T i i 110 #2555
WHTH A5 TR, VIR IR 5615 A 253K
YEF .
2.2 P3ETFH A XIEEE CAM &4 A BI 520
2.2.1 G CAM BB B HE ST e B BE AR I,
FOA(50£5) g, K72 T0T5 Y TOR A5 100 37 5% 11 2 Fh 3
BOZJE 1JE )80 K, Beid , 1 0.5% i /R K I
RiY 3 mine BEWMMHEF, AEM L, fREF
37 °C HXHE B 65%~70% HIABHI S, I E 7 d. 4
H RSB 1 k. WE 7 dE, B0 CE R
BB TROVIT TR A E RAEEIR, 7%
TR KRR BARIMSE. RGEBGEE L,
HC 0 & i A B, TR0 — i 70% TR A 1 2% .
H R At BY S iy 0 A0 R 503 g ) TR 14 K/
1.2 emx1.2 em FI/NfL. FHIWCA B A AR 22 R K 1
TG AR R R BT B, IR ON /> & ) O B AR B R
KOEREES CAM A&, R EHETRE LR L
JFRENR, %5 T 20 CAM.



“assaa# Drug Evaluation Research 54355 18] 202018 © 23 .

222 SEEGH A K AMALEE EEURE R
WEBE ML 2> 5 40, B 4H 8 M, BVt B2 L 7z W C3H 1
ZDH KT H AR P EFEH. BEH—X
PR B i 45, Pl 7E S T b 9 TR, FH T AL il R
KNG — EARLI 5 mm ) B i I 45 185, v T 1 A
KB o o HIAE 2 135 o Az 2 2E 7K %5 . 0.2 mg/mL
1) 25 Fr B A= B R 7KV W S v 3t AR L mR
J%(0.2.0.4.0.8 mg/mL) ¥ ¥ %% 10 uL, 3 & T 54+
PSR ERVALIE NG B2 A R IR G Ea
WA, HETrRERSAMNREREE T
CAM F1 b 3 % JIEL 1 2% K I 457 [R) If 6 AR X 3% /b
(DX 350, S8 J5 A OKCBR 32 BRI AT ) PR O 5T, 4k 4R
% H 72 ho
223 MEVE SLRRE, BUE R, I8 26
BT S N 1T mL [ W, 2538 N [ 5E 29 10 min, %
BAENES, AR E RN, /O R E 5
BJRFEME, PR T8 b, BT M B g5
HEAT B R AR

K H 1 H L EE AL HE R 48 (Image-Proplus) X
CAM HEAT AL B, 4% HE i 4 B A2 K /NI AT e vk 43T
BHA/NT 50 pm AN ILE , 50~100 pm A R IILE,
KT 100 pm F K IMLE , Giit 5 H DL x + s Fow, B
SPSS 13.0 G it B A AT Ge vt o i, BRIR 2607 2
bl A %20 [A) 22 5
3 Z#R
3.1 WHFHARBEIEINLER

FIH DS J ] X5 VD 56 71 A HE s B B ik
FT 15 0 1k W 4l 24 2000 3k P A R W 5 P 0L 45 40
F2 A5 7 B BV R 1 R, B AR RIHEA
AT 10 KAEIHEFR B (NO.8 3cyq ). R T
GO 4 P A KEGG i 2 33047 25 R 2y R i 26 11

BESN W AZ A MK R E , 22 LR R
Jers 2 DX 1% R 2R 1 B CABLD) 5 3dqx 3 7 J5UJe it
IR 1 R R 1 U (SRC) o &5 SR D $LR, I3 7
A BV 20 R R R 3Rk
32 WRFEHASNEERESERERSFX
FELE RIHIE

M4 B ) 3-SR A FE 45 L, i@ T DS AR5
Gy FIb B H A FEEAR B AT T, S5 R K
VL ST A 5 3R I A= s AH 5% B A 4R 4 AR
K B ¥ % 4k 1 (FGFRD) . 4F 4t 4 K A T %
& (FGFR2) \ B A0 A2 K [ 1 -B (TGF-B) fg % 3 4 1
GG BRI A5 E AR K XA
AR S 52 AR X 3 1) = 4E (3D F1 4k (2D) 45 &
KEE 1D b7 H A5 FGFRI 51 X 245
R, R IS5 G PR LR KA A
Wt B A 5 FGFRI [1) 24 %& iR 7k Jk LEU484 .
ALA564 . ASN628 . LYS514 . ASP64 2 [f] JE i 6 4
Fa € M A B . 5 GLY643 . LEU644 . ARG627 .
THR658 . PHE489 . GLY485 . ALA512. TYR563 2
) /7 75 Y5 f 4E 77 5 5 VALS561 . ALA640 . ILE545 .
VAL492 . LEU630 2 [7] £ £ i /K AF H CE 1A
B). 4 RiER, V31 A W R 4% I e i
A SRR 1, 3t T R e i R I A R AR R T R T L
JitJeg 7 H o
3.3 UIEFHEH A X CAM #i4 MBS B9S2 00

IEF AR T CAM I A= 2 B BROIR , L3R
AR 1) DY R 43 R AR K, I R S 4 S A
T8 T 5 7 B 4k R B, KM A B H e
P22 S, N I R R B H B D (<
0.01.0.00D) ; W3 F 1 A4 #j )5 , KIE TG & P
ZE g, XA LA, Y311 A 0.4 mg/mL A,

F1 REIEMUEEERIR

Table 1 Reverse targeting prediction protein information list
N . Kegg- W) & P
A2 23141 £ Uniprot Iden;gif“ler Target-Class-D P
1 2g2f ABLI1 P00519 K06619  Others 0.939 8
2 3ko6b A4 Q10651 K04520  Others 0.9369
3 3dgx SRC P00523 KO05704  Others 0.916 0
4 3dcc CAH2 P00918 K01672  Carbonate dehydratase 09135
5 2zfp THRB P00734 KO01313  Others 0.910 4
6 3n83 ALDH2 P05091 K00128  Aldehyde dehydrogenase (NAD+) 0.909 7
7 2wms CHK1 014757 KO02216  Non-specific serine-threonine protein kinase 0.906 7
8 3cyq MOTB P56427 K02557  Motility protein B 0.892 1
9 3d9z CAH2 P00918 KO01672  Carbonate dehydratase 0.882 3




© 24 - %usgaatn  Drug Evaluation Research S 43655 18 2020518

B
o) aw
/v R = e
6\
A5 s
ILE "
a5l %
Ase A ¥
qw & [
= A , )
A e
FGFR1 e ; e i
‘ A‘SL:( AS63
Py &
| 1] < A8/
Gy (ks ey
A ) Y
Astin” 3 L GLY
e e
e
At Avs
55
e
N
—van der waals g P1-sigma
mmiconventional hydrogen bond pi-sulfur
carbon hydrogen bond [lalkyl
pi-donor hydrogen bond pi-alkyl
D i RS0
ILE e ALA
Assas As67 o s
AT
o £ Leu
oL s gy PR ¢
VAL ALA - AS7L
perie i
o
wer 25 .
Aiss i L e . 5.4
FGFR2 ey, [ | et :
I [ ! aas
A'Ses 2 .
s d A:493
Asp. | LU
AB% s W o
Asn
ane AL R Aado
Aso K52
v
et
van der waals —alkyl
mmconventional hydrogen bond ipi-alkyl
carbon hydrogen bond
F
G
22
A ey
A5t A5 S .
wib, Y
L VAL GLY —
Adls  A2is ]
%0 A
"
= A mn
PO én
i Pl { A5
W22 Az _ "
TGF-B e S\ ) %
A3 g
b4 LEU
PN * % a0 Az
& LEU
o e PR <7
pre
A2z
—Jvan der waals mm Pi-pi stacked
[ conventional hydrogen bond [Jalkyl
lcarbon hydrogen bond pi-alkyl

1 #35FH A5 FGFR1(A.B) . FGFR2(C.D)#I TGF-p %4 (E.F)
Fig. 1 3D and 2D diagrams of CA bind to FGFR1 (A and B), FGFR2 (C and D) and TGF-$ (E and F)

/N I R ML A A AT R B 3 D LR (P<<0.05
0.01), 3R P36 71 A X BT & A il 2 A 53 1 40
HERH . iR WE2 K2,
4 g

AW A H DS R ) 88 IR 1A 4y R
() 1 5B S0 v, VD B A T AR 1 P
Jd BB B HEAT T, O E O Ak Ah XS IR S A ik
ITEAE . JRIa G4 BRI, W57 A REE _ 02
WA % D e S R 2 R A5 1 R ABL1 L SRC, LA WHTH Almgml™)
Jo B R AR AR 3% i BB R 9 FGFRI . B2 &XHACAMMEITE

Fig.2 Imagesofblood vesselsin CAM experimental groups
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Table 2 Inhibitory effect of CA on angiogenesis of CAM model ( X +s,n=8)
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X HE — 3.942.1 8.8+3.1 13.1+4.3 25.8+3.2
DAL 0.2 3.943.0 4.1+2.6" 74414 15.442.3"

Wi H A 0.2 4.6+1.7 8.7+3.0 11.442.6 24.743.7
0.4 4.4+1.4 5.542.1° 9.2+3.3" 19.142.3"

0.8 49+1.9 6.3£0.9 11.8+2.8 23.0+1.9

B0 IR " P<<0.05 " P<<0.01 **P<<0.001
“P<0.05"P<0.01 ""P<0.001 vs control group
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