- SRR -

i L RR YT 2 BUBE DR A A8 o0 B4 e DD e A 5

BRE % #5088, TR W (ANAZRESHTTRER, BN 450001 2 3 A%
F—WEERGEL, AN 450052)

FESES RI32 XHEFRER A XEHS  1001-0408(2019)07-0910-07
DOI  10.6039/j.issn.1001-0408.2019.07.11

W OE A TP TR BRENRETT 2 AR IR G E RS AN S AT e ik R AT R DR AT 5, ST KR i % g
W IT 2 BUHE R R 6 B LR, A AT R A S G AR AR IE . T ik AP S RALAL F o T ) T A & B A AR
A 10k 54 &4 B 47 2] 69405 i 4, A DrugBank 238 B P 4 & 76 97 2 BU¥E fkom 09 25 49/ % 25 5, #£ PubChem Compound
BT HE R0 Z YT 4 M, JE Cerius” 4.10 BtE P 2t L3R AT S MARAL 3 52 38 202 AR D o F A 3B 45 5 A “type 2
diabetes mellitus” % %4233 , f274 77 e B O 2B B P 3R B0k ikt 2 BB R IR a9 e An & &, RB NG T 32 & O A8 b &0 3t T &
MRG0 = Y AR i B a9 o F (Bedk ) 5 ¥edn & & (4R ) 34T a4, 3 7 4R 3 (AR 4% Degree 145 Between-
ness {8 K /ANEEA ) 69N F Ao Al K EE 5 09 B AT R A 5 A TR R R 69 N TS B Fe i B @ (G N- RN ok BEES e - 5 4B R A
PR B3P ) 09 K 2 3T AR A ) P BeAR S AR 69 AR AR A ALE) . 4R AR RIZRNM T Ry R /R 5T R A 732,127
A, i 1t 2 AABE R IR 69 Fe AR & 30 A s 4 9% Degree 18 5 Betweenness 18 K /AN HE A, 75 ik i T 8 AN E AR 509 ) T AL A4 (4w N-
B -vindf BEBS e 2 22 W5 ) A 10 ANAB K 4R 5 09 ¥ An R & (Jm B BR BT B 1 48 JR & s B Bl -3B4F ) 5 N- R -wimedk BEB& i 5 48 )R
B R B 3B 1A) VT Y i A A AL AR AR R A e R A W A R MR R T R TR B . S R R
BATE SRBT IR I, 35 A ARG T 2 BB R IR i LA B — AN D Fieedh 5 % ANedrdn ZAE R, B oy R R R A - T A e- 4 1E
TR —¥etred WE , AT K-F LB 7T HLidid 5205 | % FedrthFIAE R a9 hLh], A TF K06 J7 HE s 64 37 25 B b S 1b & dh o 0 i
FolE MUSARIAE T BAE AT 8

KR BB 2 AR IR RS BT R G B R it

Study on Virtual Screening of Active Components from Yiqi Ziyin Decoction in the Treatment of Type 2
Diabetes Mellitus

XING Tianzhu', XU Meng®, LIU Zibo', YU Xiaojuan', XU Shun' (1.College of Chemistry and Molecular
Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Dept. of Information, the First Affiliated
Hospital of Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT OBIJECTIVE: To conduct virtual screening for active component, target and pathway of TCM Yiqi ziyin decoction
in the treatment of type 2 diabetes mellitus, and to elucidate the pharmacodynamic mechanism of this decoction in the treatment of
type 2 diabetes mellitus at molecular level so as to provide theoretical basis for its popularization, application and rational
organization. METHODS: Chemical compounds isolated from 10 ingredients of Yiqi ziyin decoction were retrieved from Handbook
of Chemical Constituents of Original TCM Plants. Drug/drug-like molecules for the treatment of type 2 diabetes mellitus were
retrieved from DrugBank database. Three-dimensional molecular structures of each component were downloaded from PubChem
Compound database. The structure was optimized by using Cerius® 4.10 software, and the small molecular data set of Yiqi ziyin
decoction was established. Using “type 2 diabetes mellitus” as keywords, target protein of type 2 diabetes mellitus were retrieved
and screened from target protein databases, and their three-dimensional structures were downloaded from protein database. The
selected compound molecules (ligands) were docked with target proteins (receptors) , and small molecules with high activity
(sorted according to the values of Degree and Betweenness) and target proteins with high correlation were found. The interaction

mechanism between ligand and receptor was discussed by taking the fine docking of selected small molecules with target protein

(N-trans-caffeoyl tyrosine molecule and glycogen synthase
kinase-3B ) as an example. RESULTS: There were 732 kinds

of chemical components and 127 drug/drug-like molecules; 30
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tyrosine, hyperin and so on) and 10 target proteins with high correlation (such as carbonic anhydrasel, glycogen synthetase
kinase-3p and so on) were screened out. The interaction between N-trans-caffeoyl tyrosine and glycogen synthase kinase-3p could
form hydrogen bonds and = alkylation, thus affecting the structural stability and activity of the latter and reducing blood glucose.
CONCLUSIONS: In this study, it found there existed not only one molecule compound interacting with multiple targets, but also
different molecule compound interacting with the same target on Yiqi Ziyin decoction for the treatment of type 2 diabetes mellitus
by virtual screening, it revealed the characteristics of multi-component and multi-target synergism of TCM prescriptions at the

molecular level, providing reference for screening lead compounds and structural modification of new drug for diabetes mellitus.

KEYWORDS Yigqi ziyin decoction; Type 2 diabetes mellitus; Active components; Target protein; Virtual screening
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and drug/drug-like molecules in Yiqi ziyin de-
coction
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