B, £ 4 Iﬂ % 20234E3 A5 H 4532 55 5 1)

Pharmacy Arficles China Pharmaceuticals Vol. 32,No. 5, March 5,2023
hE 4SS R932;R285.5 XERFRERD: A XEHS 1006 — 4931(2023)05 - 0072 — 08

d0i:10.3969 / j.issn.1006 — 4931.2023.05.017

LR EBR AT L ERE S DR N GESE
A5 F3HE 5
AR RSO T ke

(1. ERFTHEM T EFO, FR 401147; 2. WEAFEFFRR, R 400715)

BE.BY RTATREBEF ey FER K NIUE LB ST 2S5 % EF(ADHD) S E R AR AR e &
TCMSP #L 48 & , 5 %k /)N JUSE Jo B kL 0 7 M Ax o A 3t 1 32,5, s 4 & DisGeNET, GeneCards, TTD, DrugBank , ADHDgene 4% % , i i ADHD
K ¥ &G AR Venny 2.1 -F &35 0)UF BB E MR o e b5 ADHD ¥ 5 B4 RIGEA Je 5 00 A )UR Bk 08 77 ADHD 49
HAEAE A ¥e. 5 A R String 28 B A HE N USE AR S 97 ADHD A A $e 5009 & & ZAE M 28 (PPL) , KA Cytoscape 3. 8. 0 34+ 4
M 2 iy A0 e b R Metascape 24 B 34T GO g &4 #7F= KEGG i %% & 547 . K Al AutoDockTools 1. 5. 6 343 47 4 F AF
BATR AR < - 4.25 keal / mol H &R BLARA A — R G &5 F R R ERF IR ABE G FEE RS 47 7, 525 163 /A
ADHD #2.5 1 115 A~ ;0L A 429695 ADHD 643 AAF e s 55 N 2§82 7 - AL -2 - FREFH8 . L EH - 5§58 K
B3 &R IUF BB LT ADHD 89 2482 PP 2 M &R B 5, @M% 6 (IL - 6) 5 @ s 1 (AKT1) ¥ %4k 1
(ESR1) &R HAK K% 6 M I 4(SLC6A4) B EA & 4k 24k B2(ADRB2) A= X8 4% A B2 % % 4k o7 (CHRN«'7)6 A-de 5 A v )Lk Rk
%77 ADHD #9428 ¥e 5 GO ‘& B 2% B R fikAR % 4w 05 AUER IR AL b RALS- M 09 B 5 A it A2 % UG B AR 2
AR A L 4 A B R AR G R GBI X E A R E S T Ak KEGG BB F A £R AAYZ F A
- ZRFALAER 45 B T 15588 BRI BLILES - 3 - B / 22 RBR - AR R 9 Bk (PI3K / AKT) 3 5@ %8 IRBEER B3 /| R G %
B G(cGMP / PKG)5 5 18 % LA AR % fik45 5 835 4T x4 4 R 27, o Yo b 5 3L af 5 0 X4 m 445 4-#839 T - 4. 25 keal / mol.,
i DIUEEBES ST ADHD BA % o, b Sl e s

KB DL RSB ;281G 5 IR MK 2538 5 5 F x4 4F A AL

Xiaoer Huanglong Granules in the Treatment of Attention — Deficit Hyperactivity Disorder

Based on Network Pharmacology and Molecular Docking
WEI Chunxiang',ZHENG Yixiang®,ZHOU Xue',DIAO Junlin'

(1. Chongging Mental Health Center.Chongqing.China 401147; 2. Medical Research Institute ,Southwest University.Chongqing.China  400715)
Abstract: Objective To investigate the mechanism of Xiaoer Huanglong Granules in the treatment of attention — deficit
hyperactivity disorder (ADHD) based on the network pharmacology and molecular docking technology. Methods The active
components and corresponding targets of Xiaoer Huanglong Granules were screened by the TCMSP database, the related targets of
ADHD were screened by the DisGeNET, GeneCards, TTD, DrugBank and ADHDgene databases. The targets of active components of
Xiaoer Huanglong Granules and the targets of ADHD were intersected by the Venny 2.1 platform,and the common targets obtained
were potential targets of Xiaoer Huanglong Granules in the treatment of ADHD. The protein — protein interaction (PPI) network of
potential targets of Xiaoer Huanglong Granules in the treatment of ADHD was constructed by the String database, and the core
targets in the network were analyzed by the Cytoscape 3. 8.0 software. The GO enrichment analysis and KEGG pathway enrichment
analysis were performed by the Metascape database. The molecular docking was performed by the AutoDockTools 1.5.6 software,
and the binding energy < — 4. 25 kcal / mol indicated the receptor had a certain binding activity with the ligand. Results A total of
47 active components of Xiaoer Huanglong Granules, 163 targets of active components, 1 115 targets of ADHD and 55 potential
targets of Xiaoer Huanglong Granules in the treatment of ADHD were obtained. Stigmasterol, 7 — methoxy — 2 — methyl isoflavone,
kaempferol, B — sitosterol and luteolin were the key components of Xiaoer Huanglong Granules in the treatment of ADHD. The
results of PPI network analysis showed that six targets including interleukin 6 (IL —6),protein kinase 1 (AKT1),estrogen receptor 1
(ESR1), solute carrier family 6 member 4 (SLC6A4), adrenoceptor B2 (ADRB2) and cholinergic receptor, nicotinic,a7 (CHRNa7)
were the core targets of Xiaoer Huanglong Granules in the treatment of ADHD. GO enrichment analysis mainly involved biological
processes such as synaptic transmission, cellular response to organic cyclic compounds and nitrogen compounds, cell components

such as postsynaptic membrane , dendrites and membrane rafts , molecular functions such as neurotransmitter receptor activity ,
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G protein — coupled amine receptor activity and monooxygenase activity. The KEGG pathway enrichment analysis mainly involved the

neuroactive ligand — receptor interaction, calcium signal pathway, phosphatidylinositol — 3 — kinase / serine — threonine protein kinase

(PI3K/ AKT) signal pathway, cyclic guanosine monophosphate / protein kinase G (¢cGMP/ PKG) signal pathway, cholinergic synaptic

signal pathway and so on. The results of molecular docking showed that the binding energy of the core targets and their

corresponding key components was less than — 4.25 kcal / mol. Conclusion Xiaocer Huanglong Granules in the treatment of ADHD

has the characteristics of multi — component, multi — target and multi — pathway.
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Tab.1 Information of 47 active components of Xiaoer Huanglong Granules
Number %% MolName OB(%) DL A& |Number 2F%% MolName 0B(%) DL Kifk
BSI MOLO01918  paeoniflorgenone 8759 0.37 &% | SCP3  MOL003578 cycloartenol 38.69 0.78 BEH
BS2  MOLO01924 paeoniflorin 53.87 0.79 &% |WWZL MOLO04624 longikaurin A .72 0.5 2%F
BS3  MOLO00211 mairin 5538 0.78 &% |WWZ2 MOL003317 deoxyhaminglonine 39.27 0.81 Z%F
B34 MOLO00358 - sitosterol 36.91 0.75 &% | WWZ3 MOLO08956 angeloylgomisin 0 3.97 0.85 Z%F
BSS  MOLO00492 (+) - catechin 5483 0.24 &% |WWZ4 MOLO089ST schizandrer B 30.71 0.83 2% F
DSI MOL001006 poriferasta - 7,22E - dien - 38 - ol 4.9 0.76 & | WWZ5 MOL00896S gomisin A 30.69 0.78 Z%F
DS2  MOL002140 perlolyrine 65.95 0.27 %& | WWZ6 MOL008Y74 gomisin G 32.68 0.83 Z%T
DS3 MOLO02879  diop 4359 0.39 & | WWZT  MOL008Y7S  gomisin R 34.84 0.86 Z%T
DS4  MOLO03036 ZINC03978781 4383 0.76 %A | WWZ8  MOL008992 wuweizisu C 46.27 0.84 Z%T
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Fig.2 Network of active components — common targets of Xiaoer Huanglong Granules in the treatment of ADHD
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Fig.3 PPI network of potential targets of Xiaoer Huanglong
Granules in the treatment of ADHD
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ules in the treatment of ADHD
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