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Abstract: Objective To predict the targets of the main ingredients in Naozhenning Granule and explore its molecular mechanism of
multi-components, multi-targets, and multi-pathways. Methods Reverse molecular docking (DRAR-CPI) and CooLGeN database
were used to predict and screen the targets of Naozhenning Granule; GO enrichment was performed in ClueGO of Cytoscape; KEGG
pathway analysis was conducted in DAVID database; The herbs-ingredients-targets-pathways-disease network was constructed in the
Cytoscape software. Results A total of 33 candidate compounds were screened out, and a total of 34 potential targets were revealed
for Naozhenning Granule, such as MAPK1, CASP3, and GSK3B. The results of GO enrichment and KEGG pathway analysis indicated
that Naozhenning Granule was involved in a series of biological process, such as reactive oxygen species biosynthetic process and
positive regulation of smooth muscle cell proliferation as well as some signaling pathways, including PI3K/Akt, MAPK, JAK/STAT,
and mTOR. The herbs-ingredients-targets-pathways-disease network suggested that the mechanism of Naozhenning Granule was
involved with the regulation of oxidative stress, inhibiting the inflammatory response and the apoptosis of neural cells, regulation of the
formation of HaS and the activity of PLG, improving the cognitive function and post traumatic depression. Conclusion The study
suggested that the molecular mechanism of Naozhenning Granule was related with the multi-components, multi-targets, and

multi-pathways, which provided a scientific basis for further elucidation of the active ingredients and pharmacological action of
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Naozhenning Granule.
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T % T RURE R VR TT I A S T % 35 1R R 245
HAFZ . BREE 90 3 PR EE 11 WREGA L,
BAVEMmE . AAFEss. Mz, 708,
BRAm b X S5 Th %, mT TR A ] R )k Sk
M. R, S, BE. Bl ReksE, Hopy
H JNE S P HORSERT RGO,
AT, MR IRE SN OB M, T
APRIE R, L B SRR FE(E AN,

H A7t G 5 e 0k 1) 24 B 24 5 e e /b, 5K
FHERIE T T I8 T B BRI RBCE R, K
PR RE T BedRD IEH /N B R TE SR, AR
O Lb 220 A 250N BROBERIR P05 S 3, B 35 A K/ B
HEC A 1A, 52 170 BP9 IR0 T ik 2 2 TR BT S50 A S I
FARRF 7t 32 TR PR 10 R 7 R i AT P 7R
Gt A I e YRR I PRI RO S, IE S H o) B A
PRI AR NS Sk, RIRE REFHIEITAE
FABY, SR, % i RE T BORLYR I I /77« i 72 9 1
VR B AT AR T R A St 5T

Rl B G AR 5 RN 22 ) 22 B 24 H ) DX 8% 24 2
SRR 25 - B R AN ) 2R 2, TR
283 A BRAL N EEAR A BEE T 20 E AL, A2
Z Ry 2R R ZIVE AL RS (i T —Ff
I SR, H Ar 2 2 B2 L2 H i AU
NGB R E OIS 2 Mk 25 50 7 A
FAMLHIOE 7T . 1 R EEUIR] I 2% 24 B 2 1) J v R iz
B2 FIEE R B AR HAE S A Y
JH TR BVETT B R B VR o 3 W A 55 AT
FRISE I R 18 Ml 72 AMEH
HFREF T 88 Skidik, HAE LGS T Flif i i A
A RAE. PEPAX. I RO TSR D
B 5 A FT LA B TR 11 WRrp 2510 E B A
Bt 32 2% 2538 52 07 VAR S 2 - 1y - B -0
RPN, RGN Z sy 2. 28
MIVE RS i, Dtk — D I B FLE I ay A LA
AR R N PRIT 8RR 2 R AR 3
1 #MR5R%

1.1 SEMRSETEER RS, 5. K. HEtt
(ADME) 4Rk
TE A () SR B i A 7 R P R R 2 1

FEA Ry, RIS R b 24 2R 40 24 38 2 s R AN
M *F-4 (TCMSP, Phttp:/ibts.hkbu.edu.hk/LSP/
temsp.php) X% 5553 () ADME 4 )i 47 i ide , G046
AR AEIWISCR B (OB) A8 &% (DL). FIH
PubChem #(#i % (https://www.ncbi.nlm.nih.gov/)
B sdf % A, A ChemDraw3D %t
PE¥ F 8 N mol2 ¥ XS RAT
1.2 ¥SRITUM

& i DRAR-CPI (http://cpi.bio-x.cn/drar) k%5
A AR 2 K = T R B3 ) mol2 %
A, FHEiHEL R, 5HESD (Zscore) fLF
TR 5 B R A EAE SR T, T R A AT
PNFEN Z-score<<—1. Fiide 53 1) 8 0 AU
PDB ID ‘F A UniProt #(#& /% Chttps:/www.ebi.ac.
uk/uniprot), Zeid K B AN ERAEAS 2 RE T 0K
BT B CE AR PR s U0, S ) SO SR (3 A
CooLGeN (http://ci.smu.edu.cn/CooLGeN/) . Gene Card
Chttps://www.genecards.org/) 4 22+ 25 1) 1) (1) 5 i
Bl WM SRR PPEE FAR HOBE R EE AT,
AT IE 55 i T RRORLAH 5 R FH A A
1.3 HLRBERE

DisGeNET (http://www.disgenet.org/web/DisGeNET/
menu, Version 5.0) =& —/MIE 5 AFEHAHKK
BRI R R R . R AR R, R
i 78 T UKL AR OCHE £, 49 B0 R B DGR B
1.4 HELEBEERSH

String $#& % (https:/string-db.org/) s&— ¥
FEAMMEEAERNEEE. BRERBEQZENE
BV PRAE AR )4 T REAH G M 4% Multiple
Proteins fu2%, HAJKRE TRURAHCHL A, WEY)
FAN, 2B S AERSER,
1.5 BoEYFEEERS M

W 0 1k 15 B 8 K R T RURLAE B AR R 3N
Cytoscape 3.5.1 5 ClueGo #fift, JEid Hi N HEFE R
BIRINK IR R AN, SRR, &
S BI{H P<<0.05, M CluePedia R FiEATL2 &, HEAT
GO AW iR E 8o .
1.6 ¥SBEEERESH

W 0 ik 45 B 8 KR T RURLAE BB R 3N



¢ $# Chinese Traditional and Herbal Drugs 55 49 % 25 153 2018 £ 8 H

* 3533 -

DAVID ##5 Fg, i it 4 A\ B8 3 4 FR 871 2 FE B g P il
FN, IR T A R A RR R IRy HL R 2044 R
(official gene symbol), £ PR HHfE ke R A AL
BAE, WEMH P<0.05, H GraphPad Prism 5 %
, BT KEGG Uk & £ 0, F¥hiE T
TTURE T R PR 5 B WS Boa o b, 25980 i 4R
1) 388 2% 43 A 8 29 %8 () 38 % o 0F e BRI R
I3 189313647 MeSH Chttps://www.nlm.nih.gov/mesh/)
VA~V i
1.7 Z5%-p 57 -3E - 1R BR - TR I 4R A

R i 72 7 MORL VS 72V E FHEE SO TR &5 51, >R
H Cytoscape 3.5.1 #AFHICEE (Merge) Difetd
106 7% T RUURSE ) 245 A8 - 1 - 8 - B - X 4 S TR
K Network Analyzer DJREXT 25 ¥ (degree) .
A (betweenness centrality ) « W 4% £ 1 4L,
(network centralization ) 1 2% 53 i ¥4 (network

heterogeneity) ZHHAT M. L5 5 (node)
FORM . Ay HEASL LI, A
NEAE DTSR RET, WL Cedge) HHIZE.
2 #HR
2.1 BNETERLATT IMATE MR 5 B H STk
1T B Al G R T R I 1 A 43 A AT AR
T8, DR O R ORE 11 IR AL 240 1 2 Ak 2R R
IYIEAT SCRRGE R, FRIEIE TCMSP Bl e 5 X B
53 ADME 547 704, L OB=30%#41 DL=
0.18 AFRFRUONE— 250k . AR (B g
. BEALRE. FE)E AR A 55 OB {HF1 DL
HAEK, BC OB, DL {H#E P EMEE. 25
SIS, (RRIX EE A FE M S B, BT
RN EA W R EER, R IX 2 ot
YN BRIV 25 25 B2 oy b, SEAR B 10 TR 25 M AR
A 334 (R Do

®1 RETHEHPRERERIES

Table 1 Chemical information of main compounds in Naozhenning Granule

i s ED 0B/% DL EXIE oyl =)
1 R %HER (ferulic acid) 40.43 0.06 4 =N E|
2 PR AF Chesperidin) 13.33 0.67 1 W Rz
3 JIBREZ % (nobiletin) 61.67 0.52 2 % iz
4 FFZ0 1 (tanshinone 1) 29.27 0.36 4 F+5
5 F} 20 11a (tanshinone 11a) 49.89 0.40 1 VAR
6 il (stigmasterol) 43.83 0.76 2 M. HhEE
7 FERE (catalpol) 5.07 0.44 1 Hh 2
8 FEACHEE (acteoside) 2.94 0.62 1 B
9 WAHRPERT L (hederagenin) 36.91 0.75 5 R
10 K% B (poricoic acid B) 30.52 0.75 6 &

11 FRZEHHZ A (poricoic acid A) 51.30 0.07 8 K%

12 FALZER (dehydrotumulosicacid) 31.07 0.82 4 RE

13 K H A Z5TF (benzoyl paeoniflorin) 31.14 0.54 2 P 2
14 F1 28 (paeonol) 28.79 0.04 4 HEPR R
15 #itHz 2 (quercetin) 46.43 0.28 6 Lawayd
16 WETFHR (gallic acid) 31.69 0.04 5 PR
17 FE3E %R (apigenin) 23.06 0.21 3 i
18 Wi 7 %2 (spinosin) 6.31 0.72 1 ik
19 FRZET (zizyphusine) 41.53 0.55 3 TR

20 PR B A (jujuboside A) 8.04 0.02 2 [l

21 (S)- 2§ [(S)-coclaurine] 42.35 0.24 2 iy

22 FARNES (cis-ligustilide) 23.50 0.07 3 &, K4

23 FENNE RS T (senkyunolide 1) 46.80 0.08 1 =N |

24 FENNE NES A (senkyunolide A) 26.56 1.34 3 =N |

25 o-EFAEE [(+)-cedrol] 16.23 0.12 6 T

26 FILEHE [(-)-epicatechin] 28.93 0.24 1 A=

27 JLEHE [(+)-catechin] 54.83 0.24 2 A=

28 HITFAZEE (platydiol) — — 2 A=

29 ZLFA A EE (pinusolide) — — 3 1=

30 AHeEE (friedelanol) — — 4 ren
31 AR (friedelin) _ o 4 ot
32 P G JEEE (lupinenol) — — 3 e
33 s EJEEE (lupeone) — — 5 Trai
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Table 2 Potential targets and classification of Naozhenning Granule for treatment of cerebral trauma

%5 PDBID  HE. E{=| R R
IGFW CASP3  caspase-3 protease, enzyme modulator, hydrolase
2 IFOR  FI10 coagulation factor X protease, enzyme modulator, hydrolase, signaling

3 126] F3 tissue factor (TF)

molecule, calcium-binding protein, receptor
defense/immunity protein, receptor

IRFN  F9 coagulation factor IX protease, enzyme modulator, hydrolase, signaling
molecule, calcium-binding protein, receptor
5 IRFN  FGFR2 fibroblast growth factor receptor 2 null
106L  GSK3B glycogen synthase kinase-3 beta transferase, kinase
7 IGMN HGF hepatocyte growth factor protease, enzyme modulator, hydrolase, signaling
molecule, calcium-binding protein, receptor
8 2ILK IL10 interleukin-10 (IL-10) signaling molecule
2CYK IL4 interleukin-4 (IL-4) signaling molecule
10 2B7A  JAK2 tyrosine-protein kinase JAK2 transferase, kinase
11 275X  MAOA  monoamine oxidase type A transferase, oxidoreductase, nucleic acid binding
12 ITVO MAPKI mitogen-activated protein kinase 1 transferase, kinase
13 2PK4 PLG plasminogen protease, hydrolase
14 ILQW PROC vitamin K-dependent protein C defense/immunity protein, calcium-binding protein
15 1A8M  TNF cachectin (TNF-a) signaling molecule
16 1UZF  ACE angiotensin-converting enzyme null
17 1IF8U  ACHE  acetylcholinesterase
18 1ES7 BMP2 bone morphogenetic protein 2 signaling molecule
19 2CAB CAl carbonic anhydrase 1
20 1A42 CA2 carbonic anhydrase 2 lyase
21 1JBQ CBS cystathionine beta-synthase isomerase, lyase, hydrolase
22 3BWY COMT  catechol-O-methyltransferase transferase
23 2BH9  G6PD glucose-6-phosphate 1-dehydrogenase oxidoreductase
24 10GS GBA glucosylceramidase null
25 IHWL HMGCR 3-hydroxy-3-methylglutaryl-coenzyme null
26 1ZSX  KCNAB?2 voltage-gated potassium channel subunit beta-2 transporter, oxidoreductase
27 INSI NOS2 nitric oxide synthase nitric oxide synthase 2
28 IWWB NTRK2 BDNF/NT-3 growth factors receptor neurotrophic receptor tyrosine kinase 2
29 1171 PPARG  peroxisome proliferator-activated receptor transcription factor, receptor, nucleic acid binding
gamma
30 2C9V  SODI1 superoxide dismutase 1 oxidoreductase
31 1Q1Z  SULT2BI1 sulfotransferase family cytosolic 2B member 1 transferase
32 IQAB TTR transthyretin transfer/carrier protein, transporte
33 1Q11 YARS tyrosine-tRNA null
34 ITYL INS insulin null
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Fig. 1 Interaction network of potential targets of Naozhenning Granule
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Fig. 2 GO biological process analysis of potential targets of Naozhenning Granule
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