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Mechanism of the Core Drugs of Changju Zhidong Prescription in the Treatment of Tic Disorders Based on

Network Pharmacology and Molecular Docking Technology

Li Yuan, Cheng Shuang, Sun Ting, Zhang Qiang, Liu Yuan’ ou, Zhai Rui, Wang Junhong ( Dongzhimen Hospital ,
Beijing University of Chinese Medicine, Beijing 100700, China)

[ Abstract ] Objective: To explore the mechanism of the core drugs of Changju Zhidong prescription in the treatment of tic disorders
(TD) by network pharmacology. Methods: Based on literature research and retrieval of Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP ), we obtained the active ingredients of the core drugs in Changju Zhidong
prescription, and predicted their targets. Drugbank, Genecards, OMIM, DisGeNET and TTD databases were used to search TD-related
target genes, and they were intersected with the drug targets. Cytoscape 3.7.2 was used to construct the “drug-active ingredients-
targets” network and conduct topological analysis. STRING database was used to construct the protein-protein interaction network and
screen out the key targets. GO biological process analysis and KEGG pathway enrichment analysis were performed based on DAVID.
AutoDock Vina and Pymol were used to dock the molecules of the key ingredients with the key targets. Results: A total of 81 active
ingredients and 283 related potential targets were screened out. A total of 2,250 TD-related target genes were screened out, 125 key
targets were extracted, and 18 core targets were screened out, including protein kinase B1 ( AKT1), interleukin-6 (IL-6), tumor
necrosis factor ( TNF ), interleukin-18 (IL-1B) and estrogen receptor 1 ( ESR1). Common targets were mainly concentrated in
neuroactive ligand-receptor interaction, calcium signaling pathway, T cell receptor signaling pathway and other pathways, which were
related with response to estradiol, chemical synaptic transmission, and immune response. The results of molecular docking showed that
the key ingredients have a good binding activity with the key targets. Conclusion: The core drugs of Changju Zhidong prescription play
a therapeutic role on TD through multiple ingredients, multiple targets, and multiple pathways regulation.

[ Keywords ] tic disorders; Changju Zhidong prescription; network pharmacology; molecular docking

TBNFEAT (TD) & T L B B A4 i 01 ) — b
P ZAGPRAT PR, MR AR H 3 R E R PR
HIE NN A E ALz s s (5 &S
B EEAHE 2013 AECEERS B 12 M S5t
FMY4E 5 B (diagnostic and statistical manual of mental
disorders-V ,DSM-V )¢ TD 434 58 27 P s e 5 ( PTD) |
FRELPE (18 1) iz 3Bl & 75 il 2l B A ( CTD ) A 2h 8 i

ZEAAE (TS) =R E R — I K ML 4 O A7 0 2 F
S R, HETRE TD R E R 2.5%

R EE R IEIE TD M IRIC 2, K2 3T R
CRIKTIEWE, B3O o E AR E AR AR AR
I —— B Rk 7 LR b5 AR 4 2K Bk i Uk S
BRI R (Y P B e B SRk B Ak s o 5
R Bh e R s KA 0 2 20 8 T — 2, i B XL

BEE&WA At hE R R EHFE LI TAEY I H 445 MSGZF-201818; JL 5t h BE 24 ) E i #0ia 3435 H | 45 2020-JYB-X]SJJ-040,
TEBE B 2= (1997, 02-) , g, Wi, E2 B 25 B R LB bl 2R B A 5T , E-mail ;. liyuanBUCM@ 163. com,,
BIEE TR 2 (1963.08-) , 4 1+ Z#7, FENF P E 255718 )L AR ZHE A5, E-mail ; drjhwang@ bucm. edu. en,



e 2. LAY 25 3 2 & 2023 -4 29 5% 2 # Journal of Pediatric Pharmacy 2023, Vol. 29, No. 2

7 M BEFEIESE TD B ILEIRYT 8 )G M BUR N
75.9% " HATT R (RIFE N I R 85 5 555
BV RS IT RO 25 W) G AE A1 B AR A
e e E AT EE JHE,

ABFFE A B2 42K B T TD Y i IR B 52 500 52
ABETE & el A W 2% 25 B R E 4 1R 3 T B 25 )
A7 TD A RO B AR RIEE S, 20 Hekss TD AR Y
YEHIBLH, T — 2SR e 4R 2%

1 #ARFTT %

L1 Jpi 8 Haksh o 420 ey i E MR o Bt b

F T 25 2 450 25 PR 2 5 43 B 7 5 (TCMSP ) %X
P& 7 (htips ://old. temsp-e. com/temsp. php ) K 7125 4> F
B9 A= P 15 2.2 43 A7 T 2 ( BATMAN-TCM ) %45 F¢
(http ://bionet. ncpsb. org. cn/batman-tem/index. php ) 3%
W BN B4R PR B B IE L AT e AR R
O3 AW IR 14 )0 Ao e ] v [ R P AR DG SCHR AR A 5
B 0 IR AE 2 R B (oral bioavailability, OB) =30% , Kz
P (drug-like, DL) =0. 18 VE N BE4&1F 75 TCMSP %t
it v 28 TP 2505 M B A3 B R BB A IR UniProt 44
P& (hitps ://www. uniprot. org/ ) ¥ I 1550 5 A FRIEAT S
— T, B AR AS B2 1k B 7 R0 2 Wi M L) T TR
VETHAE s B 1A
1.2 JHik TD A8 X e &

LA “tic disorder” “ Tourette syndrome” “ Tourette * s
disorder” “transient tic disorder” “chronic motor or vocal tic
disorder” “ childhood tic disorders” “tic disorders, vocal ”
“motor tic disorders” “Gilles de la Tourette syndrome” >4 &
BRI K R Drugbank T 35 ' (hitps://www.
drugbank. com/) . DisGeNET %X & = ( https ://www.
disgenet. org/) . Genecards By i gt ( https ://www.
genecards. org/ ) ,TTD K b E (http://db. idrblab. net/
ttd/ ) A1 OMIM ¥ 4 e 10 (https://omim. org/) , 5 ik 5
TD A RB A, AIFE AU 4535 TD MK
HIREEE
1.3 RFEHshins il TD &ima L b

FIH A1 ( http ;//www. bioinformatics. com. c¢n/)
S5 TD B AR OCHE s B IR 5 B4 1 Bl R0 2
MR BB 2 il 5 B 3RS B 46 1L s T o0 2
PrityT TD BB TEAE P A,

1.4 AR P BB R -3 5 AW %

Wi Cytoscape 3. 7. 2 i, S N E 4G 1L 8 T 0 24
PIIRdT TD BYE M A0 Se v 7E #E A, M vp 2435 1R
O3-FO R PP R 2%, EAT A 3 AT, AR I 2% 4R $ S 4L
9 A AH (Degree) , WA A7 #2025 W06 97 TD AR
LT
1.5 Xpe ARG EGIENL

11, 47 ORS00 B 44 1L 3 07 120 2507 L
TD A R HEHE A5 PR 5 A\ 1 -8 R A P 0 288 50 T

(STRING ¥l "), B E W Fh b A (homo sapiens ) , H.
4381 (interaction score) =0. 4, 3 B H HAE ( protein-
protein interaction, PPI) [ 4% %5 . IvaEE| Cytoscape 3.7.2
By PPT 4%, AR U8 Degree =2 135 F0 1 EAE Sl
TESRAT, 34T B 5 1R B3 5 %0 2 AT LE TD %O
LIPS
1.6 REAKL(CO)FRAMARNERARATAHLP
(KEGG) i@ 3% & 5 #7

N T T R AT A Ak R AR R K B Y B
(DAVID) , X 52 4 #0 25 64T GO FI KEGG i & SE 4347,
IR AT T RAL AL 38 R B 2 1k 3l %0 25 W i
JAPEE H bR A DY RE MG 5l B i TD 8 LAER A1
FHHLH

1.7 &F*#

£ PubChem $t4fs 72" v F 804 0 B4 2D 4544,
FIFH Chem3D HEATHEAL, KA /Ny F R, 7€ PDB ¥
JE R R AR O R B 3D 4544, 38 ] AutoDock F AT
MR AF AT 50— F 5 422

2 #R

2.1 BH LI TS G ER RS BRI b

T AT 2 RIS LS A BT 4 S B 1E 18 D PRI
6 > ERE 32 1 VBE 11D AT 8 A A E 5 A ik
8 A A e 2 AN A IR N bk AR IR A 4
1RSI 2 T T A3 81 1 HREEIA 283 1,
2.2 TD Akmies

TE GeneCards FUHE 7 HH #REL TD R0 5 304 >, 7E
OMIM %4f 1 Hh AR A5 #E 15 1 668 1>, 7E DisGeNET %
I8 rh i A S A PR HE 5 203 4, 7E Drugbank 503 4
rPORE AR IBCEE I L A5 52 A, FE TTD B B h 4R 45 2 0
54, WU RS REGIF R MBREREAE, 153 2 250
AN TD G HE 5, B Uniprot B3 Ky Fir 1548 45 9k
15—,
2.3 BHLEFHFTHHH,ATD ek

FE 0 B 2 250 A4 TD 559 AH S #0584 1 3
T %02 Y 283 A1 AEAE I £ HOAS 4 1 45 41 55 1AL
BIULE 1, 453 Wos, R 15 28 SR L A5 125 4, (4%
AKT1 IL6 .TNF \TP53 \VEGFA IL1B ESR1 %,

158

PRI A
E1 BHEHFZOEYH TD XELSFRE

PN R



LA 25 5 e & 2023 %% 29 5% 2 A Journal of Pediatric Pharmacy 2023, Vol. 29 ,No. 2

. 3.

2.4 MECPHIEHRRS-FEAERL

i H] Cytoscape3. 7. 2 ¥4, 5 AN B 2 1L 3 i #% 00 2
W TR T T B A A < e 243 R - A
W R UL 2, 4% T b s e T 25 S
AL A BEAERT . P R Y 407 (node) e 7m 1 M K
43 S FH0T (edge ) 267 16 P 104345 90 05 22 1] A AR

HIZFR, R Network Analyzer 434 T. 2438 LS 4RAE |
HRAE 0 25 #1452 50 Degree 117 W 45 $11 $1 J& % 53 #
Degree 8K 715 mU7E 9 26 Hh A HE A9 0B 22 | 12099 s B
B, TiEtH Degree>2 fif AL EU H 25 43 16 4>, iX
e 2 oy aT R B3 1R 3T O 25 YR YT TD B L
War. WA,

B RABH KT, ERRSIANAHRT REE MoK, BRRTHARR HH T E ERRS, AR ARE R KT, L H I

Fo
B2 “rhZ-EERS - R
F1 BHILFFERT TD Bz 5
e CAS & S & s

1 117-39-5 quercetin Lil%

2 520-18-3 kaempferol P

3 83-46-5 beta-sitosterol B 5 P

4 146-48-5 yohimbine HEE

5 483-34-1 isocorypalmine SETE

6 491-70-3 luteolin ARBRE

7 522-97-4 (R) -canadine (R)-RT

8 N/A coryincine Bk

9 N/A methyl(E)-2-[ (2S,3Z, 12bS) -3-ethylidene-2,4,6,7,12, H3IE(E)-2-[ (2S,3Z,12bS)-3-W.2.3-2,4,6,7,12,12b-
12b-hexahydro-1H-indolo [ 3, 2-h ] quinolizin-2-yl ]-3-  7N&-1H-P|E[ 3,2-h ] MEmbk-2-2k ] -3-FF S L P9 -2 e dh
methoxyprop-2-enoate

10 7729-23-9 ( E )-16, 17-Didehydro-17-methoxy-17, 18-seco-3-beta-  (E)-16,17- - &-17-H & 3%-17, 18-seco-3-B-F = Pf-16-
yohimban-16-carboxylic acid methyl ester R T g

11 35467-43-7 delta( sup 18) -hirsutine 3(supl8)-LZ Lk

12 6474-90-4 tetrahydroalstonine DY SR A R

13 83-48-7 stigmasterol 7

14 N/A hirsutine Z L

15 18904-54-6 methyl (E)-2-[ (2S,3R, 12bS) -3-vinyl-1,2,3,4,6,7,12,  WHE(E)-2-[ (2S,3R,12bS)-3-Z/%3#-1,2,3,4,6,7,12,12b-
12b-octahydroindolo [ 3, 2-h ] quinolizin-2-yl ]-3-methoxy- — /\Z(WIWE 3,2-h ] Mshtf-2-J ] -3- 48 - 2-J7is i
prop-2-enoate

16 153-18-4 naringenin il iz




- 4. JUAL25 5 J & 2023 4% 29 £ % 2 1 Journal of Pediatric Pharmacy 2023, Vol. 29, No. 2

2.5 MEPPIM%
¥ 125 NSRS A STRING BUHE 22, 44 & PPI
M2% i Cytoscape3. 7. 2 B A 347 W 4% n] M4k, Degree

AR, 9 AR B Degree =2 £ o A7 BUHE My B 0 45 1,
RIS i 1) 18 05, $ 7R Ho ] B2 & 44 1k 3
FAZOZIYIEYT TD BIAZ O A5, WKL 3,

Degree=20

>

| Degree=40 -

>

2.6 GO #= KEGG F % 5471

1E DAVID $4f P v & 2 1 3l 73R Y7 TD 1 125 4
TEAECHEE 5 4T GO Ml KEGG & 40 #r, 7E GO 434
o S R AR S A3 M R RN I R | SR
N AF S5 S AR5 RNA BAHE 058 sh T4 1
IE VAR AE  BEHCHER i 20 AR BRIV E SR, LI 4,

G0:0045471~response to ethanol L ]
G0:0042493~response to drug [ ]
G0:0007568~aging 1 { ]
GO:0001666~response to hypoxia °
G0:0070374~positive regulation of ERK1 and ERK2 cascade °
G0:0010628~positive regulation of gene expression { [ count
G0:0007267~cell- cell signaling ° ® 15
GO mical synaptic issi . ® 20
@ 2
G0:0008284~positive regulation of cell proliferation ®»
G0:0008283~cell proliferation {
Go: positive regulation of iption, DNA- templ . Ioa120;walue)
G0:0006954~inflammatory response 2

15
10
5

G0:0043066~negative regulation of apoptotic process
GO:0008285~negative regulation of cell proliferation {

[eleX positive regulation of ion from RNA 1l promoter

G0:0006915~apoptotic process.
G0:0007165~signal transduction <

GO gative regulation of iption from RNA I promoter

{ ]
L ]
{ ]
°
L 4
°
G0:0006955~immune response{  ©
{ ]
°
J
(]
°

GO:0007186~G- protein coupled receptor signaling pathway -

B4 GO #H
16 KEGG g w4, 58 18 Kok, T%
P B A 2 A B AR -2 PR AR ) BS54 S % T 20 i
ZAR(E S I 22 T RE 28 f | S-F2 (5 i R 28 fink | 40 it IX
T4 T2 R A T AR R R RO R (S

A. AKTI 5# k%

3 BFIEEFZOEYER BT TD BERR " HEEAMLE

B. IL-6 54k &
E6 BHFLEIAETEFERSSEXERANS FIELER

o PEIRHER I 20 B IE ARG, I S,

Pathway Analysis
hsa05142:Chagas disease (American trypanosomiasis) [ ]
hsa04660:T cell receptor signaling pathway
hsa05161:Hepatitis B { ]
hsa04068:FoxO signaling pathway [ ]
hsa05162:Measles [ ]
hsa05160:Hepatitis C [ ] - log10(pvalue)
hsa04728:Dopaminergic synapse . 125
hsa04080:Neuroactive ligand- receptor interaction [ ) 100
hsa04020:Calcium signaling pathway [ ] 8
hsa04932:Non- alcoholic fatty liver disease (NAFLD) [ ] 50
hsa04022:cGMP- PKG signaling pathway [ ]
count
hsa05205:Proteoglycans in cancer (] ®
hsa04024:cAMP signaling pathway [ ] @ 20
hsa05164:Influenza A ° @
hsa04151:PI3K- Akt signaling pathway . . 28
hsa04010:MAPK signaling pathway [ ]
hsa04510:Focal adhesion °
hsa05200:Pathways in cancer .
hsa05166:HTLV- | infection @
hsa04060:Cytokine- cytokine receptor interactionq «

4 6 8
Fold Enrichment

5 KEGG BHEESH

2.7 T

ST R LR ATEGT ORI Al R 5E
FIi% B BI (AKT1L) | 40 A~ % (TL)-6. i % YR 36 R+
(TNF) #1753 FxHE 25 R R 15 A0 P sl G ael <
—6.6 keal/mol , JEBL ! R U456 71, W3 2, Hid, AKT1
FIL-6 Eiffi e REE S8l TNF 5AT2540485 A fels, WK 6,




JUAF2h 5 22 & 2023 5% 29 £ % 2 3 Journal of Pediatric Pharmacy 2023, Vol. 29, No. 2 +5-

x2 BOHSSBOERESE kcal/mol

+ A Lk =L

FRB A KLl
AKTI1 1L-6 TNF
it Kz & -10.4 -7.1 -9.2
12 -9.9 -6.6 -9.2
AjEIT -10.3 -6.8 -10.2
NGEE -10.1 -6.8 -9.2
Tl Bz % -9.5 -7.0 -8.8

3 itig

TD J&:—Rh UL Y L 38 Ph ZkE B, BT LLZ5 9
BTN E AR Z  BIL R KRN 221
[, PEEZYiRYY TD B4 24 H G IRY 3 3%, TR
TG Z NG IR L, fE3697 JLTE TD LB R T —
B ELS IR R VO IR M RT3 R 5 R
N TD B EBEHL, LA EUR Ad B AL 5 M6 IR
SEEAG RS . ALY N A B G A
W BTE e B CEGE R, A AR IE R
T, AW 2R O PP BE s A B T, R, T
BEE M, O 2, mAEE TS, A
EEEREZ 1 R R e 2 O A s B EORUE
P2, L =2 R 2 A LA R LA S B s
AT BH 5 B0 T = AR PP R T i, M2 BUX
e 1k sh 2 s, THEEIRYT TD P ARG (R AE FIPL I & 2
HOASIF 9T 36 T N 2 245 B2 S o3 15 42 R0 8 446 1k 3
1BIT TD AYTEAE 25 B2A 1R ML
3.1 B EERS

Wl & LW B B H PR KRR RG]
RE & 35 137167 TD M EE My, BRI A %
Wit Rz Zpp AR P B VR AL B 2 A7 I R BT 58 s
TD F) %95 I8 25 55 Mk 0 K AR DI AR OC ™ i A pe
F0] 5 M R AR A M 2 Tk E AR AR
TD LT REFFAE CBEIBRAS L A PERFEY  Maciel R M
SRR PR A B 26 R K A2 K NG 2 o FEL e 4 5 e, T
RE EiM T MEPL ZE | SRR A IR AR 2 A TD REAR . 14
M2 M AT L e i 2 R G vh & HE S LR AL BB i A5
Y5 PR — TG RAFSE & BL, TD HLAY #f
ZE K FF(NGF) 5T NGF J2—Fh i 4008 5%
BT 24 R AR Bl 2 e it NGF 23 H BB T s AR
g™ I TD L NGF Fh 5 % i 5 HLAR A6 s
PR 0 22 o0 A7 52 B4 6 B FL A NGF 34 3 3%
PEPS RTHRE TD SIS AY i, H T T TD 3897
P14 245 0 308 3 R e 2 200 I 2 7 T 4 i PR IR, B e g
B R E o, 2B R TG TD B4
SRR BRI SR, AN R RN TR
= ] R M BEL KT S M TR o, AR, BT ER R
REBHLIST/E T , DR, 75 = 52 v Rk 5 Al 24 9 b 1] 30 4 i
ILEWE I 2 a5, 7 b 238 K 7, 1F 1T 2% A

TD HILBIGE ARAE IR, AR E R BA ML fER, H
A7 B S SA R R R TR 2 L e e ph e o | T
AT SCIR A b 22 25 figh 22 T2 1 ( DA) 15 8l id B2 5 DA &2
MBHURRION N = TD K i SCHERR ST 1 T TD ¥RYT Y
iYL EE DA ZIRBLAE R DA RGEAE I A
FRFERHATIRSY TD HERE, DA L& RIIESE & 44 11 3)
Jr BA 245 280 U R L SR, AL, RS R
AR R 21 | L 2 W | B~ I M KRR B Al B R S
LR A E A BT R 2540 48, S5 B Ak Al
HISHATT, M TR BER

3.2 Ry S &R HoH

AKT1 IL-6 [TNF IL-1B \ESR1 %5 A il 5% A A% 0> 41
A TD BTk FRE™, 52k FMX, Yadav R
DV ST R BN, AKT Af 76 #2800 K A 301 B B A N
P2 RGN bR B, TR IRYT TD 1Y AE 25 e
FRo HBERNE I J& TD ()2 R mALE 2 —, 1L 5
TNF 25 RAE K72 B RIAT 5& TD A& iF 53 1) 35 22 40 g (X
T ImRAFFEHGE TD £ JLML Y P 1L-6  TNF 2542 & K
TR T IEH LD 697 5 LI PR IR 35
[FIEHE 58 X 7K SFBEAR, AR R, IL-18 il A
Pz AR A BT TD MR & T i s
VAR A2 i TD M ALl SRR A ¢, HE
FHHFGEAESE TD /)N BB AL S2 R /K7 B 8 TH e, B
FLZE KO B BRSO OESR1 4 37 Ml e i % 09 M
W EES S TD Rk,
3.3 GO 5 KEGG g &4 #7

AR R A, R B AL 2E R S il AL b X
WHE A SR A R A AT R EOR - AR A AR A
{558 % T 40HE A2 A5 38 B S T i o B 48 1k 3 iR
J7 TD M CHE(S 53 % . Sy TD &I LI rh i o2 4
2103853, T Ik B 200 RS 3 o A S LR 3 O 1 e 2 1 2
) EE A AN, A W IE 2R BT 96 L 400 I W B O A, 3
ML LS D KR E VML H A s
WELPEMER S TD MR —EMH M TD e kT
B T 98 2 6 Hh A i 2 DR E AT A 3 R e
B, PR AE A oAb AN AR AR OV 2 M 4K
3t A0 A B B S AR H S LEM A R R LT |
BRE RAT R REY Y AWFIESL TD BL
Bk TD £8L I 3% M — K 7 B RRAE T

TD g L2k o i v g, S R g ph
ZLTNRE SR B YA OG . B2 T 1 AR -3 (A BV
{538 [ 55 M 2 D) B ELHAE G, #2830 4 TG 1438 3 5 4
ML SZ RS AR 2 oe T ae Y . AR S
A R S 2R AT R AR R R Sk 2 —
A5 5100 I T 28 R 0 5 R R 8 70 R A 1R LA
M, TD WY &S B -S0HR AR - B fivi- B J5 3 2 1) 53 8
AT BOR AR K B 5 i S DA D) g9 T
BEURT R % M 22 B 53R {0 e (5-HT) & R Ak



-6 - JUAF 2 3 2 £ 2023 54 29 A% 2 2 Journal of Pediatric Pharmacy 2023, Vol. 29, No. 2

AR H 2 T y-2 5 T R (GABA) B BZ AN
MAF PR IER A E R (Glu) &5 AL 4, B ol
WESES TD Bk A 2 A 58 fil i) 5 i S — ) o 22
TG 3 A R /0N TR P A i 3 5 1) 28 i [ B
o o7 — {0l %) A 28 6 (TR0 A0 B ) A 2R Mk s B 1A AR
N Y SZ AR 5 fish [] X A 19 4% 388 S AN 5 5 fink ] ot 252 326 Jo
B R AR DG, S b pl B I S I R th = E 2, H
HIXF TD &M HLGI B AF 58 FEZEE P4 DA 5-HT ,GABA
A 22 Fofr e R A 22 358 I 2 A | k2 i O w5 ik S
ZARE IR TR A

4 INEE

ABIFEIE o 2% 24 B 0 A 1 B 7 %O 25 R
J7 TD B2 1y 240 200l i 2 A 9 S 2% Sk R AT o
M, I X HE AT IR, 0T B A 1k BT
LG LEE TD B9 AT REME PR AR 18l 47 1 22 4 B K
P, SEA TD BEURHLEIAI G, Besh, AT S
T AR S A e R SR AR B 5 1k ST Al
ZWRTr TD OREREEAE N, ML E =@ g
TD A5, AT AR 4 I #E— B BT BT 18], (HASBIE S 1t
FEAE—E JR BRI, 0 o0 4 25 B~ 52 BT A 1 E008is 12 A
SEY R | A7 AR AR B A 2 RS T L 2
S R g L S B </ N s B W3 o R i
— TR WF TG RN A Fr it — P B

SE .

(1] 807, MR, Wl EmEIAILERA(M]. H8 iR b
A NRIUVEH AL, 2015 2088-2092.

[2] American Psychiatric Association. Diagnostic and slatistical
manual of mental disorders [M]. American psychiatric publishing,
2013 81-85.

[3] LI F, CUL' Y, LI'Y, et al. Prevalence of mental disorders in
school children and adolescents in China: diagnostic data from
detailed clinical assessments of 17,524 individuals [ J]. J Child
Psychol Psychiatry, 2022, 63(1): 34-46.

(4] B2, BRUESITG TSI RAT B R IT ROT A 2%k i i
BDNF [0 D]. Jbaip 2R, 2020.

(5] Shuf, WHEEE, WO, 5. 25 KRG BB TCMSP K
ORI A [T]. T EAEIEC M B2 235, 2020, 12(12):
1413-1416.

[6] WISHART D S, FEUNANG Y D, GUO A C, et al. Drug bank
5.0: a major update to the drug bank database for 2018 [J].
Nucleic Acids Res, 2018, 46(D1) . D1074-D1082.

[7] PINERO J, SAUCH J, SANZ F, et al. The DisGeNET cytoscape
app: exploring and visualizing disease genomics data [ J].
Comput Struct Biotechnol J, 2021, 19. 2960-2967. doi:
10. 1016/j. cshj. 2021. 05. 015.

[8] SAFRAN M, DALAH I, ALEXANDER J, et al. Gene Cards
version 3: the human gene integrator [ J]. Database, 2010
baq020. doi: 10. 1093/ database/baq020.

[9] WANG Y, ZHANG S, LI F, et al. Therapeutic target database

2020; enriched resource for facilitating research and early
development of targeted therapeutics [ J]. Nucleic Acids Res,
2020, 48(D1): D1031-D1041.

[10] AMBERGER J S, HAMOSH A. Searching online mendelian
inheritance in man (OMIM) : a knowledgebase of human genes
and genetic phenotypes [ J]. Curr Protoc Bioinformatics, 2017,
58: 1211-1212. doi: 10. 1002/ cpbi. 27.

[11] VON MERING C, JENSEN L J, SNEL B, et al. STRING:
known and predicted protein-protein associations, integrated and
transferred across organisms [ J]. Nucleic Acids Res, 2005, 33
(2) . D433-D437.

[12] 55, XBH. Internet b /N4 F 4k & W2 3L 500 09 F
HLT]. ETRZy4E, 2006(15) : 1300-1304.

[13] #Bashk, Wmme, XUEE, 4. 48407 o A2 BAE 1T ry aF
SEHEIR[J]. TEIZEE, 2020, 18(9): 1523-1529.

[14] JEXUHE. AW FIPT i T2 R AP 8 [ D], RHBE LR,
2017.

[15] E/NH, XMEdE, JafEm, 5. o2him 50 12 i s F 2y 3
VR B M e Bt A S S A7 [ 0], E PRy
WEFE4RE, 2020, 47(7) : 483-495.

[16] XUge, AL, Xk, 5. h2mENmHR )], hiE
T2k, 2021, 46(22) : 5744-5759.

[17] VP332, PhaRhR, ABISE, 45 (A2 Wi e A s Rarst 5
NHHERELT]. 2R, 2017, 42(10) ; 1825-1829.

(18] MEAG, 23, XA, . W RMRIER)]. hEhZ 2
AR, 2021, 46(20) ; 5185-5193.

[19] T2, AEMBUESzxF TS BRI Bl % 220 | M — s 2l %
RUZmI[D]. denth 2GR, 2020.

[20] BXFIgk, HOA O, BUFEAS, 5. MiHEC R PR AR IOE St
JE[T]. FEZGH: SEHASE 2021, 35(9) ; 644-645.

[21] POPPI L A, HO-NGUYEN K T, SHI A, et al. Recurrent
implication of striatal cholinergic interneurons in a range of
neurodevelopmental, neurodegenerative, and neuropsychiatric
disorders [ J]. Cells, 2021, 10(4): 907.

[22] MACIEL R M, CARVALHO F B, OLABIYI A A, et al
Neuroprotective effects of quercetin on memory and anxiogenic-
like behavior in diabetic rats: role of ectonucleotidases and
acetylcholinesterase activities [ J ]. Biomed Pharmacother,
2016, 84: 559-568. doi: 10.1016/j. biopha. 2016. 09. 069.

(23] Z=mpdn, SEsw, RERE, 55 LB XA YN SR
GpR R S BAE OO SR R [T ], VU BE AL R o4k,
2021, 44(4) ; 412-416.

[24] BA0, 485, KM, 25 BAEAER D A4 K HFIEMZE
LT TP K R AR GRS (1], ARic S 5 i
JR, 2020, 27(11) ; 1943-1946.

[25] XU D, WU D, QIN M, et al. Efficient delivery of nerve growth
factors to the central nervous system for neural regeneration [ J].
Adv Mater, 2019, 31(33) . €1900727.

[26] KOGA T, SAKAMOTO T, SAKURADANI E, et al. Neurite
outgrowth-promoting activity of compounds in PCI2 cells from
sunflower seeds [ J]. Molecules, 2020, 25(20) : 4748.

[27] Xw, {5, 08, 5. ARBRA RKHTAEMREENRECN R 2 ELERE
BB L B TS (D], B9 2R A4 RE, 2020, 28
(11) : 669-673.



JUAH 2 5 4 & 2023 £ 5 29 A% 2 # Journal of Pediatric Pharmacy 2023, Vol. 29, No. 2 <7

[28] XISEE, XV M. LS 25 R TR E BRI ],
S LRHIR IR 2R, 2020, 35(12) ; 948-951.

[29] REHEMEE =2 MR ZH S5t T M. JEn.
JEECR A H AL, 2015.

[30] YADAV R, SRIVASTAVA P. Clustering, pathway enrichment,
and protein-protein interaction analysis of gene expression in
neurodevelopmental disorders [ J]. Adv Pharmacol Sci, 2018,
2: 1-10. doi: 10. 1155/2018/3632159.

[31] 277, MR, KR4, 55 Hish B B4R AR ASO IL-6 K
IL-8 K FRAMIE[T]. P EILE R, 2013, 21(7) .
688-690.

[32] i, 2GR, AR, . T o BRI i 3 —R iR 4
AAEEIL IL-12 TNF-o BRI [ ], P R g B 45 6 20K,
2014, 34(4) . 435-438.

[33] MA Z, WANG F, XUE L L, et al. bFGF promotes neurological
recovery from neonatal hypoxic-ischemic encephalopathy by IL-
1B signaling pathway-mediated axon regeneration [ J]. Brain
Behav, 2020, 10(8) . €01696.

[34] ST, TR UMUK X il Sh B A B /N BRAT S 2 R MR %
IR D]. AR EE 2GR, 2016.

[35] CARA A L, HENSON E L, BEEKLY B G, et al. Distribution of
androgen receptor mRNA in the prepubertal male and female
mouse brain [ J]. J Neuroendocrinol, 2021, 33(12) : e13063.

[36] MF==ME. 0 1k S5 10T 4h Sl R B4 I ST RO B HX #
PEMAEAR [ D], dbathBEZ R, 2018.

[37] BORTOLATO M, FRAU R, GODAR S C, et al. The
implication of neuroactive steroids in Tourette * s syndrome

pathogenesis: a role for Sa-reductase? [ J]. J Neuroendocrinol ,

doi: 10. 13407/j. cnki. jpp. 1672-108X. 2023. 02. 002

2013, 25(11); 1196-1208.

[38] WA, Xonil, B, MR SHAERGERFI]. LR
FHERE 2006, 37(2); 149-152.

[39] MR, #h0 L3005« IO iEin ™ 4l i e A% 9 SCHR R I R
HFFE[D]. R ERERE, 2015.

[40] WEI J, LIU J, LIANG S, et al. Low-dose exposure of silica
nanoparticles induces neurotoxicity via neuroactive ligand-
receptor interaction signaling pathway in zebrafish embryos [J].
Int J Nanomedicine, 2020, 15: 4407-4415. doi: 10.2147/1JN.
$254480.

[41] ALVAREZ J, ALVAREZ-ILLERA P, GARCIA-CASAS P, et
al. The role of Ca® signaling in aging and neurodegeneration
insights from caenorhabditis elegans models [ J]. Cells, 2020, 9
(1): 204.

[42] GODAR S C, BORTOLATO M. What makes you tic?
Translational approaches to study the role of stress and contextual
triggers in Tourette syndrome [ J]. Neurosci Biobehav Rev,
2017, 76(Pt A) ; 123-133.

[43] BELIH, SREE. s ORI /N L2 A Pl S AE AR 2 R BRI
W2 L e aa (R 3 A W L [0 ). R I S 36 07 770 2 A A
2011, 17(21); 181-183.

[44] SEIME, FURE, THR. SR bk oz Bk 65 & mbl
HIABTSE R[], P EEEZRE, 2020, 10(21) ; 45-48.

[45] v, Hst, SIER. FUBE AN LRI M 2208 e S 3 B
SRR PR IR L JRE (7], A 22 fif i) 24 2% 5, 2021,
37(6) : 726-730.

(A X85 )
(Wi B 191.2022-01-10 & 111 H 11.:2022-03-04)

)1 4 X 5 T 0 240 R 43 AR B 6 SR B 5

A AN A T Tk AR SE A TR (IR 5 R DU K2 A B 5 R S A L T S T 5 92 30 %, IR

610041)

[EIBR: 7 w3 X8 24 K5 BIIKREE K, A ERI B RIEAR = R %, - 55U 98 25 06 R F 6 %
AN, Fik RRABAERET BRI B YR BZAKRRER, ER . ZHFELZARITEERGINI G
W% A ILAK 163, 29% F A S 8 25 4 e R 5 R 25,77, 2% MY G S A T BT ML AR 4,82, 28% A — K BT T B AU
WA T FH B LB EIFFAL,91. 14% 4 B B # R AT 8 2 i A A % 448 ,86.08% A EHF AR AR IR E e F
W5 AP B 78, 48% i F AT I 2 M B AR RN T A5 B R, 81. 01% A L 95 25 4 09 - SR R E L 81. 01 % A H At 5 25 4
SBETB K ZH EEAR ST 260 Ke B & BRI e 69 i 4e A2 B — Ak, Mo BT 47 4= Aw 25 07 330 b 5 26 4 KU 5

T TG 25 4 R 5 B ILARERST %7 B S A AT I 8 25 4 0 R B A R e By TE i A Je A2 R & T TAF 12, 32 A\ R R A

T 25 M R4 T A b,
[ 4217 M 25 4 s e 2 2 E AR
[ hE %S ]R969. 3 [ THkARIREG ] A

BEE£WB . FE DA EZRTH , %85 FHTA2019-03,

[ XEHS11672-108X (2023) 02-0007-06

TEE RN AHFHE (1986.05-) B WA B BAL2500 , =2 Z5Y A0 JEIEZ5 AR5, E-mail: yangchunsong_123@ 126. com,,
BIER AR (1972.06-) , 2, T+, EAL2500, FENFIFUEL 2 JEIEHR S5 EHM ST, E-mail ; zhlingli@ sina. com,



