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Examples of Active Compounds Screening and Targets Searching in Buzhong Yiqi Tang
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[ Abstract ] Objective;: To find a new method in exploring traditional Chinese medicine ( TCM )
compounds, with the classical Chinese medicine prescription Buzhong Yiqi Tang (BD) for myasthenia gravis
(MG) as the example. Method; In our study, acetylcholinesterase ( AChE ) was first supposed as the target,
and then the TCM prescriptions’ chemical component database and acetylcholinesterase inhibitors ( AChEi)
database were established by data mining method. With the application of Lipinski’s five rules, composite
technology of molecular two dimensional (2D) similarity and three dimensional similarity (3D ), as well as Glide
molecular docking technology, virtual screening of the candidate AChEi from the TCM prescriptions’ chemical
component database was done and verified by experiment. Result: The mapping relationship between the
compounds and targets were established in this study to predict appropriate targets, and thus find the key active
compounds and their chemical structures. Furthermore, 5 new compounds with new AChEi structures were found
in the experiment. Conclusion: This study provides new direction and new method for research on TCM
compounds as well as the development and research of targeted drugs, which is important for innovation and
modernization of Chinese medicine.

[ Key words ] myasthenia gravis ( MG ); Buzhong Yiqi Tang; drug screening; acetyl cholinesterase
inhibitors ( AChEi)
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Fig.1 Top-14 AChE inhibitors that were found similar to compounds existing in Buzhong Yiqi Tang

A b 25 S I M L4352 Tk E ek 7 e o R0 A
T YA RIOE R AR LK 2,

FEIX 137 D IEME R ,58% (79 4>) #2251
TAR G- 355 14 %) 2 Tk IR R 5 i 0 o 500 5 e AT R R 42%
(58 A~ ) 25 fpl rp 45 15 4 1Y £ Tk Ak 1 il o o 550
1 (15 #5200 J2 5 A 300 2 Bk IR sl 15 7 0 7]
A (ICs, =0.236 nmol-L™") . SZhr b, el 19 Z BEAR
ool P Tl 410 o6 R0 2 AR WS o A 2 N 2 R 28
WG Y R H 2 R AR E W 2505, AP
FFUIH 25 Tl 25 02 X Se 2K T & R B AW
2T Bk T ol 0 ) R0 Ak S ) AR B 1 BB
15,36(1C,, =10.5 nmol-L™"),

2.2 3D Z5HAHT DL 0.6 BYAH LM R BE , E R

kB 24 D ar AL B YRR 2R R B 33 A
LS Y TEAR 2 R B 27 A AL S Y FITE(E 2
R AL At S Y. BRI 3D b 4
RVEHEBH T 18 MRAEL NG, A
18 A~ & A1 i £ Mt B Bk 1 Al 40 ) R (1C5, 0. 04 ~
10 pmol« L") & BLAb i 25 <17 B9 6 M 4, Hovh
4 10 4~ AChEi fy 1C,, 0. 23 ~ 100 nmol-L ™", UL & 3,

A g5 S TR LS 5 2 T R R R A0 o )
S HEALOC BRI, IR 4,

HorP iy 108 A 4h 45 L BTG PEAL S 1,59 %
(64) 2L & R £ Tk JIEL B8 78K g 400 7k 5005 & AT b Y
41% (44) 20l i &5 35 4 1Y) £ Tk AL sk 75 e 400 o) 590
2.3 4GJF2D f3D  AHRIMEAH 2D A1 3D R

- 197 -



55 22 %55 13 1] FEXEFFFRE Vol. 22, No. 13
2016 47 A Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2016
35F — R HALEI % 18 _ SV
30 16 [
14|
25 £ 1t
’;\5 20 ) 10
& R gt
R 15 6L
10 Al H
5 (2) I ss ‘
0 2 5 7 814172728293235383946 5152 5557
2 345 6 814151623283032333436383942465052 Z. T E B e W 2 77
T L P 4 1 7
27 0 2 AR F R H TR R Y 2 Tk AR B R 1 410 1 751 (1C500. 04 ~ 100 1
T (0 21 0 A5 Y R 0 2. LB 0 46 ) (1C500.23 ~ 100 nunol 1 " "
L)
L")

B2 ZEEEEBMHFENTFIPESFZPEGHASIHIH

Fig.2 AChE inhibitors that are similar to active components in
:;QJ\ %

fb &1y 14,28 ,29 22,33 38,39 46 L4 1

B3 EMiPESFPREERSH 10 A HEE F KK Z B BB 5 EE B
HP I 57
Fig. 3

Buzhong Yiqi Tang

O\ O—

Top-10 AChE inhibitors that were found similar to

compounds existing in Buzhong Yiqi Tang

WS b b 25 A B W o3 A B 22 F1 18 B RIY
T EL i i TG 400 ot 500 o 22 A 2 R0 2 T R e S A 4
il 70 F 45 10 A Z 2 W 5 /Y 2 1t AE i 1 7l 410 ) 7
XM, 2D AH IR R W L 3D R E H LA
PE, 454 2D 13D 455] 209 NME— L& W, 1E N
TR e 25 7 VA 1Y £ T JIE G TR Tl 4 1 5
2.4 Glide 73 Fxf#eilse 137 A Z4E AR K ar
I 108 A~ = A LR 48 5 A v 43 9, 45 21 209 4
ARABLME 48 2R A A (681 T 2 1t AE R 1S e 0 o R ) o
1 3 By EF%XT%@JZ@EEEW%@@E’JMMX CR LA
TEZ R AT B0 2 e vh 28 e T e A 1 0 4
J7 % A0 3L g A hACKE 25 K. % %% I 0 MOE
(CCG) , Cdocker ( DiscoveryStudi, Accelrys 2 &] ) , Fll
Glide (B2 75 ) M XF 42 77 %8, N RCSB %403 2 b ki &
6 > hAChE It ik 454y . H X409 RMSDs WL 1,
# RMSDs /)y, Hof 45 75 58 s

1 R Y] Glide 2 )7 0 He 1) 8 {25 5, A

A fe /59 RMSD B (L [H 0.20 ~0.56) . 4EY7 HJHL
RE LG R donepezil, WLIET S , Fe 0L T #b 45

- 198 -

B4 ZBHPEREHBNHFNEUFHPESIREEEAINSH
Fig.4 AChE inhibitors that are similar to active components in

Buzhong Yiqi Decoction
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Table 1 Selecting docking programs and co-crystal structures

Vi B MOE Cdocker Glide
s n s

/ %10 RMSD RMSD RMSD
4MOE 2.00 dihydrotanshinone I 0.6 0.42 0.24
4MOF 2.30 territrem B 0.9 0.92 0.56
4BDT 3.10 huprine W 0.61 0.38 0.36
4EYS 2.30 ( - )-huperzine A 0.49 3.47 0.20
4EY6 2.40 ( - )-galantamine 0. 68 0. 49 0.20
4EY7 2.35 donepezil 0.91 0. 44 0.42
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Fig.5 Ligand structures for six co-crystal structures in Table 1
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Fig. 6 Phenylbenzofuran-like compounds tested with Ellman assays
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Fig.8 Phenylbenzofuran-like compounds mainly distributed in Jun and Shi herbs
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Inhibitory activities of 5 candidates and positive control
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