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Screening of Antitumor Active Components and Key Targets of Aconiti
Lateralis Radix Praeparata-Pinelliae Rhizoma Based on PI3K/Akt Pathway
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( Guiyang University of Chinese Medicine, Guiyang 550025, China)

[ Abstract | Objective; Screen out the antitumor constituents of Aconiti Lateralis Radix Praeparata-
Pinelliae Rhizoma base on system pharmacology with chemical constituents of Aconiti Lateralis Radix Praeparata-
Pinelliae Rhizoma as study objects, in order to provide the theoretical basis for the development of antitumor and
nontoxic activities of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma. Method: The small molecule ligand
library of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma was built based on Traditional Chinese Medicine
Systems Pharmacology ( TCMSP ), energy of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma was matched
with the key protein targets of phosphatidylinositol 3-kinase/protein kinase B ( PI3K/Akt) signal pathway by
molecular docking (SYBYL2. 1, Tripos) , the Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma-targets network
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model was established based on Cytoscape 3.5. 1, and the physicochemical properties of the antitumor activity in
Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma were predicted by using SwissADME and admetSAR. Result;
There were 25 small molecule constituents of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma. Through the
energy match, key antitumor constituents of Pinelliae Rhizoma were gondoic acid, 10, 13-eicosadienoic, baicalin,
12, 13-epoxy-9-hydroxynonadeca-7, 10-dienoic acid. Key antitumor constituents of Aconiti Lateralis Radix
Praeparata were deltoin, sitosterol, neokadsuranic acid B, 11, 14-eicosadienoic acid. Phosphatidylinositol 3-
kinase ( PI3Ko ), phosphatase and tensin homolog deleted on chromosome ten ( PTEN ), phosphoinositide
dependent protein kinase 1 (PDKI1) were key antitumor targets of Aconiti Lateralis Radix Praeparata-Pinelliae
Rhizoma. There were 8 key antitumor constituents of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma, which
had a low CYP450 inhibition and basically followed the Lipinski rule. Conclusion; Antitumor nontoxic constituents
of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma and key targets are screened out from the molecular level,

which provides the new ideas for the effective use of nontoxic traditional Chinese medicine (TCM) and breaks the

restrictions in using nontoxic TCM.
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compatibility ; phosphatidylinositol 3-kinase/protein kinase B ( PI3K/Akt)
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Table 2 Chemical composition of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma

TCMSP ID WA OB DL TCMSP ID WA 0B DL
MOL005030 11-2 Bk s 182 30.7 0.2 MOL002211 11,14-Z 8 iR 40 0.2
MOL006936 10, 13- 5 KR 40 0.2 MOL002392 deltoin 46.7 0.4
MOL006967 A A A 44.7 0.2 MOL002395 deoxyandrographolide 56.3 0.3
MOL002714 WER 33.5 0.2 MOL002397 EA AN 51.7 0.7
MOL006937 12,13 -3 -9- 2 JE -+ JUik -7 ,10- I TR 42.2 0.2 MOL002398  karanjin 69.6 0.3
MOLO006957 (3S, 6S)-3-( benzyl ) -6-( 4-hydroxybenzyl )  46.9 0.3 MOL002401  neokadsuranic acid B 43.1 0.9

piperazine-2 ,5-quinone

MOL000519  FAHMIH: 31.1 0.3 || MOL002410 £ EE 25 W) 34.1 0.5
MOL000358 B-7¥ 185 36.9 0.8 MOL002415 6-demethyldesoline 51.9 0.7
MOL002776 WA 40.1 0.8 MOL002419 2= B 1 25 5 82.5 0.2
MOL000449 o 43.8 0.8 MOL002421 1% 18 84.1 0.3
MOLO01755  sitostenone 36.1 0.8 MOL002422  S¥H 0k E 50.8 0.7
MOL003578 IR B /R 4E 1 38.7 0.8 MOL000359 73 {8 36.9 0.8
MOL002670 cavidine 35.6 0.8

U EE YT

C_score ( concensus score ) 28 73§t , Surflex-Dock ] 43
ZE R log(Kd) FTREEHHE ST, 24 C-score >4, total
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R R B e o o D k-ETR
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10- 4% B2 ( MOL006937 ) 5 Bff + 5C 8 1k °% 18 73 Ay
deltoin ( MOL002392 ), &4 §§ B ( MOL000359 ),
neokadsuranic acid B(MOL002401) ,11,14-—"+fk —
fis B2 ( MOL002211 ) . # s Bt WL B — M B8 o
(PI3Ka) , 2 i W 1R i ( PTEN ) |, 3 12 ML 1 A4 A 1k

HEEEE 1 (PDKL) g AR H . WA 1,

2.4 SCEA Aoy AR AR MR BT R
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o35 G BB AR A AT S 0 — P IR R IR R A2 A
RS B VE IR0, 3o 07 20 e P 42 2 2 1
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MR R P21 0 B B Bl oy o A L X 45 21 (1 2,3)
R, -2 E A= 5 PI3Ke M EAE AR K
AIARARLTE T B 11 A S0, 2548 L X s MET 772,
11e800, Val850, Trp780 2 %4 Kk 2 5k Hk AH XJ oL A
), 1R 2 U AH [R] 5 B -2 = AL 7 i 5 PI3KB
FEAE A AR KA AH BRI, B B 16 A U8, 4548 L
XF L 7R Val847, Ser851, Asp931, 11930, 11845,
Trp780 HI Asp802 45 28 Jk IR 5k Jk AH Xof 2 B AH 7], &
SR IS RUAHIA] s B 1~ B AL 7 Lok 55 PI3Ky AHEAE
AR B FE R, JE B 15 A SU8E, 454 Hexh iR
11e879, 11e963 , Met953 FiI Asp964 25 4 FE ik 5k it A
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Table 3 25 chemical composition of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma and target protein molecule docking
S| PI3Ka PI3KB PI3Ky PI3KS Akt IL-6 PTEN PDK1 Total
MOL005030 8.49 7.66 6.56 7.4 10. 82 6.05 8.41 8.31 63.7
MOL006936 7.66 6.73 8.74 6.2 8.71 7.1 7.26 8.96 61.36
MOL006967 6.57 4.71 7.92 - 4.84 - 4.66 6.05 34.75
MOL002714 5.9 5.03 5.07 3.55 3.03 3.35 4.91 5.07 35.91
MOL006937 7.6 9.62 9.67 7.71 - 4.87 8.39 7.92 55.78
MOL006957 5.72 3.42 -0.61 4.97 4.27 4.15 5.66 5.77 33.35
MOL000519 4.07 4.73 5.34 4.28 5.99 3.03 4.36 5.2 37
MOL000358 4.44 5.83 3.7 4.66 3.54 2.57 6.55 4.63 35.92
MOL002776 7.58 7.73 6.7 2.17 2.77 3.7 6.9 6.01 43.56
MOL000449 3.74 3.98 -1.36 5.85 4.01 2.83 7.51 6.14 32.7
MOL001755 5 1.14 0.64 5.54 5.2 2.5 7.86 - 27.88
MOLO003578 5.53 2.57 -23.29 - 3 2.71 4.73 - -4.75
MOL002670 5.2 4.66 4.61 5.47 7.36 2.54 4.6 4.84 39.28
MOL002211 7.36 7.13 8.71 9.36 8.81 5.18 9.78 7.85 64.18
MOL002392 6.84 5.58 5.53 4.55 7.59 3.89 7.45 6.4 47.83
MOL002395 2.44 3.51 4.23 3.77 6.2 4.13 - 5.19 29.47
MOL002397 -0.76 - -2.82 1.79 - 2.59 2.28 3.62 6.7
MOL002398 4.02 3.84 4.97 5.24 3.9 3.77 4.83 4.33 34.9
MOL002401 7.08 5.38 5.88 6.03 5.89 5.6 - 6.34 42.2
MOL002410 -1.84 -8.19 -1.89 3.35 - 3.88 -0.85 4.72 -0.82
MOL002415 3.95 - -10.82 0.52 3.53 2.3 3.35 2.99 5.82
MOL002419 4.88 6.5 - 5.61 3.72 3.58 4.78 4.06 33.13
MOL002421 5.15 3.66 0.93 2.51 - 4.21 5.59 4.41 26.46
MOL002422 -0.86 4.48 -1.67 -3.86 2.96 2.76 - 2.19 6
MOL000359 6.02 5.65 1.02 5.5 4.24 5.4 8.86 5.98 42.67
Total 121.78 105.35 47.76 102.17 110.38 92.69 127.87 126.98 -
5 Akt AHEAE A AR KA AL, B 0l 16 4> 2l 8,
MOL000519MOL006937 MOL906957
MOW002392 ZEKY X I ox Gluls9, Lys158, Glyl62, Alal77,
MoLogzsz2, o1 Vall64, Glu234, Tyr229, Met281, Leul56 Fl Phe438
e OO R B A X ), S KA )
PTEN. -~ MoLeesss T2 AL e 5 PTEN A BAE A AR K A 8L
S MOL0449 eI R 22 A, S5 8 X B 7R Ser76, Leu75,
“-okap1755 Gly53, Glyl17, Vall20 4% 3 ik 5% 3t ki %4 £ 5 A

: PIBKd

- MOL00B936
ST PIBKa S PDKA - MOEGD2419
MOLQ02776 :
i ; MOL002410
MOLG00358
MOLGD2714 MOLGD2398 MOL@D2395

Ry AR EH
Bl1 WERS-BIRMEEER
Fig.1 Chemical composition-target network model
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Table 4 Chemical composition of Aconiti Lateralis Radix Praeparata-Pinelliae Rhizoma and target protein molecule docking
NS PA S PB3Ka PI3KB PI3Ky PI3K$ Akt IL-6 PTEN PDKI1 total
- wkEmCEE) 7.95 8.78 7.39 1.46 7.54 2.49 11 7.22 53.83
10,13-— 5k MR (2 H) 9.15 7.18 6.55 0.56 7.45 2.91 10.59 9.26 53.65
R (EHE) 10.1 7.17 9.9 5.4 3.06 3.25 9 8.95 56.83
12, 13- 3R 5 -9- % &+ Jupk-7,10-  7.97 8.22 9.29 4.54 6.1 5.97 10.26 8.3 60. 65
R CEE)
deltoin ( ff} 1) 6.79 4.69 8.56 3.73 8.12 4.91 9.43 7.92 54.15
7 8 BE K 6.03 7.18 5.84 1.71 5.56 -0.18 6.52 7.61 40.27
neokadsuranic acid B( fff ) 7.59 5.29 4.97 4.73 7.58 5.35 7.78 9.79 53.08
11,14-— 8 i (T 7.4 4.96 8.98 0.78 6.88 2.13 11.9 7.2 50.23
total 62.98 53.47 61.48 22.91 52.29 26.83 76.48  66.25 -
2.6 SCHEESARM B BARYE T Ko TR R SR DL A I Chigh) AU AW ] (low ) R AR 3

i 8 (B 7r > 40) 14k 5% il o> #E 47 ADMET #: i 73
Br , i 18 B AW 78 IF R M A6 2% 43 o Caco-2
f 25 R DL B ( Caco™ ™) R 22 (Caco™ )
78 HIA &5 58 DLW i R 4f (HIA T ) H1 g i oA 1
(HIA ™) 7R ; BBB (145 5 L)L 98 1 1l i B¢ j% (BBB )
FITHE LA 22385 IfiL Jiki 5 5 ( BBB ) 2755 ; CYP Inhibitory

RS XBUZRSWMEHMER

Table 5 Physical and chemical properties of key chemical constituents

Lipinski I, /)N 43 37 % H & H-bond acceptors <
5,H-bond donors < 10, rotatable bonds < 10, #1317
ZSRONTT G, 250 W 25 ) 00 e e K M W Wi e

B -F B Y OB 0 1 A o0 B A B R IR R A )
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