Advances in Clinical Medicine IGFRE2£3ERE, 2022, 12(10), 9731-9741 Hans Xl
Published Online October 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12101404

ET MBI F IS F IR
RIEHME 75 7677 b i O F AL

Bz, X ®, ZER, AW, s, K AL BAFEY, X#EWY

VR AR EE 2R AL PR, HOR 22
PR SRACE It H O TR e E, H 22
SN R B 2B R S M S, HOR 22

ks H . 20224F9H26H; FHHM: 20224F10H19H; KA H#: 20224¢10H28H

R

HE: 12 A7EREEE EF R IENR 7 6 T SR S E RS, R — PRI R B
ik W ZE REEEEIE E 5 & (TCMSP) USSR IEHR 7 o Uk h 25 00 BB MRSy, &
1 Genecards##E FE WAL B FI R R, WH AR RIS SMSHERRE AL, FEid
Cytoscape3.8.08 &% - BRES - Bw - R M E; R HString$dh E3RNE B HEAEH M
% JBIIDAVIDEIE EEX AL R KR T GO RE E EMKEGGHEEE E 4. F| I Pubchem#$3E . Uniprot
¥HEEE. PDBEE FEAIAutoDock Tools 1.5.634F. AutoDock Vina 1.1.23474> F X, {#FHPymolik
PERTARAL > FXHEEE R R WEBIBRIEIE A 8191, ZEH 1944, iR R SN 6447
A, ZEETEHE L1704, FEHSAENOS2. PTGS1. CHRM3. ESR1. SCN5A. PTGS2. RXRA%:,

GOVt ERB R AR 22031, A7 2% HS581 . 4 FIIRes H1691; KEGGEM EHEILit
1705 5EE; FTEWRRASVIN MR ELERS. G0 XA RAMNZEEEN T
B THRIEIE FEMSHERIT P Z RS ZHA. SRENRR, BETHAR S FRHEERERE
RS R BHRIEME T S AN R LSO, HHJUN. AKTIT RN FE/ER R RFFR E—
SR TR IENE 5 YA I7 I A 25 BEA L R IRAEIERY, N5 SR SEIR IR G PR S F 3R 4 T B K IE

X 5in
RIETETT, FFRE, WIRZGERE, (ERINA], H

Exploring the Mechanism of Fuzheng
Anti-Tumor Prescription in the Treatment
of Lung Squamous Cell Carcinoma

Based on Network Pharmacology

and Molecular Docking Technology

DERER

XEFIH: BRAEIH, ZW, TEE, SIS, KM, K, SRR, REE. AT WK HESMS PR AR
TEFIE 5 VR TT kg ) VR FALEI ). IR PR IS 223k 2, 2022, 12(10): 9731-9741. DOI: 10.12677/acm.2022.12101404


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12101404
https://doi.org/10.12677/acm.2022.12101404
http://www.hanspub.org

WreE3 %%

Jiayue Chen?, Yu Wu?, Guorui Wang?, Lisha Lu?, Xiongxiong Zhu?, Zhou Zhang},
Dongjing Ma'?, Jianjun Wu?1.2,3*

!School of Public Health, Gansu University of Chinese Medicine, Lanzhou Gansu

2Key Laboratory of Dunhuang Medicine and Transformation at Provincial and Ministerial Level, Lanzhou Gansu
*Gansu Provincial Key Laboratory of Traditional Chinese Medicine Prevention and Treatment of Chronic
Diseases, Lanzhou Gansu

Received: Sep. 26", 2022; accepted: Oct. 19", 2022; published: Oct. 28", 2022

Abstract

Objective: To investigate the potential mechanism of Fuzheng anti-tumor prescription in the treat-
ment of lung squamous cell carcinoma by using online database, and to provide theoretical basis for
further experimental verification. Methods: The main active components of four herbs in Fuzheng
anti-tumor prescription were collected by the Systematic Pharmacology database and Analysis Plat-
form (TCMSP). The disease targets of lung squamous cell carcinoma were collected by Genecards
database. The targets of the active components of traditional Chinese medicine and lung squamous
cell carcinoma were taken as the intersection. Cytoscape3.8.0 software was used to draw network
map of drugs-active ingredients-disease-target; The protein interaction network was obtained using
String database. GO function enrichment and KEGG pathway enrichment were performed on the in-
tersection target through DAVID database. Pubchem database, Uniprot database, PDB database, Au-
toDock Tools 1.5.6 software and AutoDock Vina 1.1.2 software were used for molecular docking, and
Pymol software was used to visualize molecular docking results. Results: 19 active components, 194
gene targets and 6447 lung squamous cell carcinoma disease targets of the prescription were col-
lected, and 170 intersecting targets were collected, including NOS2, PTGS1, CHRM3, ESR1, SCN5A,
PTGS2, RXRA, etc. GO function enrichment obtained 2203 biological process items, 58 cell compo-
nent items and 169 molecular function items. A total of 170 signaling pathways were enriched
through KEGG pathway. It mainly involves fluid shear stress and atherosclerotic pathways; Hepatitis
C pathway, etc. Conclusion: This study adopts the network pharmacology method reveals the centra-
lizer tumor suppression in the treatment of lung squamous carcinoma, multiple components, mul-
tiple targets, multiple ways of characteristics, among them, JUN, AKT1 as the main targets for treat-
ment of lung squamous carcinoma, by visualizing the molecular docking results show effective
components from the centralizer tumor suppression party and target specific binding sites. This
study provided a basis for further study of the pharmacological mechanism of Fuzheng anti-tumor
prescription in the treatment of lung squamous cell carcinoma, and provided a theoretical basis for
subsequent experimental verification and clinical application.
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AORGSNS TAERFIUAME R A HEREH . HATBAREE S B2 st AR TR IE” Xof gg va 97 (1) =1 24
IRIEEHE R —3[2], TR VEERICGIRIT RKIE G20 1 AEMRIa T W 52 3112 RyE A E
M[2]. HAT, Mk 36 s7 B GREAIT  JBOT RANEFEARIGTT o Il i A mpL ] B8 R e A A,
{HA W 7T R WAL P B2 AE K A~ (vascular endothelial growth factor, VEGF)#iA 5 i e 2 3 1 B A A7
[ (overall survival, OS)f %, [FIRS mRIAFEFPESET 4> FHCMAK 1 (PD-L1)FI VEGF W H HE A R[3].
I, SR TT Il AR . YERE RS B U N E . Rk, AW ST I X 4 2 3 A VA R A% R IR
JeE T IRTT I 1K) 2 A SR Ay 2 M A S DL S 22 SR AR R IE G, R AR 7 7096 97 I s PR 4 P ATL 1)
9 Ja SRR 22 58 RUR YT 29 IR SRR B AR 4R

2. RE7%

1) PR A FE S BRI SRE . A SO M PR IR 7 R A0 RS, 0. R, =k il
I A 24 2 G0 2 HE 0 E S 0 M- 5 (TCMSP https://old.temsp-e.com/temsp.php) 6 2% 33 41% 5+ DU ik
ARG RN, BRI N R . A, AR, Rt B %, LD RSP A B (Oral
Bioavailability) OB > 30%_H.2% 244 (Drug-Likeness) DL > 0.18 R 52 45 {49714 H $k 1 F0988 5 A DY ke m 245 1)
FEAG BT

2) itk ged AH OG0 BE S0 i . 11T Genecards (https:/www.genecards.org) £ # i LA “squamous cell
carcinoma of lung” JNICEEIA], EFEYFIN “Homo Sapiens” , A% Jif A& VIt ke (15 /E R 21, 15 H
it it P A 55 L R AL

3) FRIEIRE T7 A O BE R0 40 BT . A Venn Diagram
(http://bioinformatics.psb.ugent.be/webtools/Venn/) 7E £& T EL 22 i 3 1E 01988 7 v& 14 il 43 5 s 8 9o A o B =
B, 52 SR .

4) WhE) - EMERCSY - BE A - A BAE M R AT RIE MR . RS EE R
Cytoscape 3.8 WJEALEY) - FEAME, HPH fi(Node)fCEREM . FEH . WS A, TS S
Z WERZ(Edge)HEAEF , 5 A FE{H (Degree) 3R/ M 45 FR I s FE I 26 5041

5) PPl M4k %, ¥ 1.3 fiiidk i 3L [ $8 5 5\ String #5042 (http:/www.string-db.org) , ¢
MultipleProteins ¥ 2, ¥ RS 15 E N “Homo Sapiens” , FF € K E R B ah ) HU i B5E 0.97
HATTRE, 15305 A AH BAEH (PP M4 .

6) GO & &/ 1T KEGG 18 % 70 #7 o 44 H: [FIHE 15 5 N DAVID %4 /% (https://david.nciferf.gov), ¥ Select
Identifier % 4% A Official Gene Symbol, Gene List 55 Background 4% Homo Sapiens, #& /X 5 H 2E 41 £ (BP).
MRS (CC)s 7 T TIRE(MF), FFBEAT KEGG K & 0, k8% PETHFHT 10 #idls, H-LgP, -LgP
(EVE PN LN iy oA

7) Gy - BRSO . R SR R R BI FTRR AR U7 B P o S R T e e A DGR A
REWS /£ — @ PR B VEE R S S E A NIERNLH S5 4 &3 ([5]. M Pubchem #(#E FE
(https:/pubchem.ncbi.nlm.nih.gov/) T4 SDF #% 2fK o 25 0 4544, F4 ] Chem 3D 2K SDF #% 2 SC1F
AN mol2 #% 3. 7E uniprot (https://www.uniprot.org/) 5 & FF 8 R EL 5, KL 4 Entry ID /£ PDB
B35 E (https://www.resb.org ) F 8 R, FEH S pdb &0, #FH Pymol 3R 4FZBRIEN2T Shicfk, f#
F AutoDocks Tool1.5.6 BAFINE HBLR TFIRME, LRA7FN Pdbqt #55. HaFIH Vina BAF3EAT 37X
$2, FIH Pymol F A AT AT AAL 73BT

3. &R
1) FRIEHNRE 5 v 43 0k« JEIE TCMSP #dli 2, LA “OB >30%, DL >0.18” #HATAHE, U4
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BIFRIEIR A BOR S 20 S, HAPaE 144, JH2A4, AR 3IAS, ZEkE 1A, BE 1

Table 1. Activity of the components of Fuzheng anti-tumor prescription

= 1. RIEBA AR B

Bt 731 1D AR SR OB/% DL
)| MOL000358 beta-sitosterol 3691 0.75
ELE| MOL000449 Stigmasterol 43.83 0.76
FHAR MOL000296 hederagenin 36.91 0.75
A MOL000906 wenjine 47.93 0.27
AR MOL000940 bisdemethoxycurcumin 77.38 0.26
3k A MOL000098 quercetin 46.43 0.28
AN MOLO011076 (+)-Medicarpin 60.46 0.34
AN MOLO011078 3’,7-dihydroxy-4’-methoxy-isoflavone 50.7 0.24
EAN:S MOL001792 DFV 32.76 0.18
AN MOLO000358 beta-sitosterol 36.91 0.75
AN MOL000392 formononetin 69.67 0.21
AN MOL000417 Calycosin 47.75 0.24
AN MOL004328 naringenin 59.29 0.21
AN MOL000449 Stigmasterol 43.83 0.76
EAN: MOL004644 Sainfuran 79.91 0.23
AN MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18
AN MOL000500 Vestitol 74.66 0.21
AN MOL005575 Gentiacaulein 72.82 0.27
AN MOLO008173 daucosterol_qt 3691 0.75
AN MOL000098 quercetin 46.43 0.28

2) PR S TNEE R . @i GeneCards (4 2 LA “squamous cell carcinoma of lung” NI EETR G R,
AT R 6447 A5 i AH G R IE R, I HER R, SRR 170 4N, BRERIEHE 7 v6 77 it i
PREBEAE HEE AL, W 1.

3) - B - A - B - B RO NS AR, HIE. FROR ZESL I A RO ik
e SR SN cytoscape3.8.0 B4R, W] 2 Frow, 2 - g - AW - i - BE L M 197
ARG 1742 SFAMIR. 2072535 19 ME RS, Herb 14 AN 808 5 IEARE J7 15 7 Il s AL )
Ko IR BN, BT Degree H AN Filill Quercetin (MOL000098). Beta-sitosterol (MOL000358)
S5 0] e N ER RSB 7 1697 It e 1) E S R840

4) PPI M4 #5170 NFEFIHE A E A% STRING11.0 (https://www.string-db.org/), % EH)FA “Homo
sapiens” , FAKAHEAEABIEHE LR ERN 097, HRSHGBRFRIANEE. WE 3 EEMEIIEHPPHM
EEFR, B MAERE 170 AN, 321 200, FoA1E XN ZE T i B2 (Degree) K T4 T H i fir ) 2
% HAE (Betweenness Centrality) K 155 T H A AL 8 1) 2 F510HE RURRZORE R ARHE DL FoE X, 11T 0
Degree {H > 14 H. Betweenness Centrality {5 >0.111608, i f5 £#% #8535 JUN. AKTI.
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Figure 1. Venn diagram of the intersection target of Fuzheng
anti-tumor prescription and lung squamous cell carcinoma
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Figure 2. Drug-component-compound-disease-target core network
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Figure 3. Protein interaction (PPI) network diagram
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5) GO A=W ThREFRE AT X KEGG @26 & 4. H R 8 5 117 GO A ThREH R . KEGG @ %
BESNT, 193] BP E&E4 I 2203 4, FEEE TG 2N RPL X ZYIRIR L XA 4 B R IR
M3 F B X B FRACE RS AR S RN . SCRPR [ B R . T TR A R L X
ER AN G SINANIDS K=V <0 ) SISO R SR /) ) S ANPGRS = G S TSI VAN I ) S VAN 7 &= i)
SSE AR E AL R L R K R R RO . W& R B R BRI M R R
NSRBI R . AR “Term” 5 “—LgP” il ai 20 frxf MK, LI 4.

CC EHELRILIF 58 4, FEFE TR BIMEE . BIFEX . FBEARK. k. B
JE-1-5 BokL . FERIAR-1-8 S BRI s . IR A . AN ot ok PR B . FETRS IS . 40 B o 2
TR SORIRAMIE 4H MR T . AR AR A B AR B - AR B R R R A B
HEY) . FARFTE A EER oy FS TR F 2 G AR “Term” 5 “~LgP” 2HilHT 20 f00 B 2% [,
LS.

MF B4R 169 4, FEEETZZAMGESE . A - #0805, FRFETiEE. DNA-GS
SRR T456 . RNA REBE A - 55 71 DNA-Z A HE R 7456 AIE 7RI diiee 752 k4
B RERESRZARNENE . REBNSE S, IORES. BRIEIER TS JrELRETE.
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Figure 4. BP chart of GO enrichment analysis of Fuzheng anti-tumor Prescription in the treatment of lung squamous cell
carcinoma (top 20)
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Figure 5. CC chart of GO enrichment analysis of Fuzheng anti-tumor prescription in the treatment of lung squamous cell
carcinoma (top 20)
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Figure 6. MF chart of GO enrichment analysis of Fuzheng anti-tumor prescription in the treatment of lung squamous cell

carcinoma (top 20)
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Figure 7. KEGG pathway enrichment analysis bars of Fuzheng anti-tumor prescription in the treatment of lung squamous

cell carcinoma (top 20)
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BmESE A BERGSE &, i 7856 BRRIGSS &, 28 - WEAERMLYE . AN &ER.
ZIREE G FAGRJERFEE, EH TR tE, 50 FAMSGBORE . IHlE R FrgE. 1
“Term” 5§ “~LgP” Z:HiH[ 20 Arxf ok, WK 6.

KEGG i g HEIiT 170 % fE 5, FEEE TR0, Sk, SRLE. e, %
s HIF-1 15 5088 e/ gt . P i . NS E4niem s e Wil A&, &
B WUAR SR TR IR e . AT . B . IL-17 (55 0mB% . SR BT B Sy I Eh ke R AL . 2 BT
%\ TRIURIBNIKFERELL . BRI SO M A - B 5 EEE o MRIE “Term” 5§ “~LgP” 4T 20
SR, W 7.

6) T RE

PR D0 26 P i gk HH 44 BT 2 A2 PO 25406 20 43 5 PP I 4 Hh e s PR HE 44 AT 2 A7 PR A O B At
TX4%, it AutoDocks Tooll.5.6 BfE SR HE4E 5. Wil Ny, Foik 55 AL G B 45 &4k
0 NIBLEAR R FTLL A RS G, HE R ng, R s & i meifik[o]. 4R R, ZWA MR
O SR S AR S A LR MK T—6 Keal/mol, W3 2, RMAPIH LA BIFMLE A . &5 Pymol
XS AT AL AT AR B LG S L ] 8 141 9, RN HA 2GR A S A% O I S A ELAE DR R DA K 45 B L
A BSAE T ERIE IR 7 3 EEE T I v P RS VE TR I A 0 B R R VR T I AR A

175
fit <
&\‘

Table 2. Molecular docking binding activities of two core targets and two key compounds

T2 2L RSE 2N RBUASMIN S FIERESEMN

W AT 20 B8 RUEHE AT K-S TR 4 &g /keal-mol !
quercetin -8.6
JUN 5TO01
beta-sitosterol —8.8
quercetin —6.6
AKTI1 5SWBL
beta-sitosterol —6.6
<
N

N
_ ,
W A
AV 2 \
\ N
RN
= 3
) WA
N I A

Figure 8. Molecular docking protein of JUN and quercetin
& 8. JUN 5 ZH5 FXHEER
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Figure 9. Molecular docking protein diagram of JUN and f-sitosterol
[ 9. JUN 5 p-AEENS FIHEHER

4. i1ig

W2 2B A B R . AT, DNA &40 T, B T AR SRR RN R, FHE PPI
WIZE, AT AEYERE . G o TIhAESE . ASCHHRIEIR 7 R4, M. 3R, ELEI
A RS AT SR 50 3%, 19 80A 8085 20 /. [R5 T GeneCards £, 15 21 il 2 R HE 45 6447
AN, 2 P I L e Pk LE R U AS SR S 3 170 A, RS AERE UM PPI 4. AR 2 -
BAy - B - B - B AL O MG RIS AT i R HER AT 4 OCEL SR R B B
THESEE. MR, o R R A R SR e PR, R AT BE AR B S 2 sy . ARYE PPI
W 24 4 41 2 Ko e i e HAZ OB S HE R BT 2 2RO TUN R AKTL. HREE > T X85 1, tBIRIE T JUN 5
Wit B R B AR G BB K, R SRR T Bt o

GO &N WTEE KR, TRIEHE W R Z I7 M5 FUike, W B RIS e s2m. AR
BH, S 25 . 30 dok i AR P A 1) L A A TR T 52 A s e R A 1 8 B AR AR K E . BT 2
YIAE FIAL AT B85 b A 4 42 175 5 PO 4 ) T2 A 27

KEGG il & FE /0 Mr 4 L 9, M4 adjusted-p value K FI/NHES, B HEFEE BRI G, HIEM
77 F W I AGE-RAGE 15 5@ . R AN BKORAL RS Sl . SR ARSI A Zh ikl
FEIEAL . TL-17 5 5088 RUEPTUUE 2 i 8B . PI3K-Akt {55 @ % . PI3K-Akt {5 5@ LA
VAT AN R Y. AR A A R, FESEAE K% P PI3K-Akt {5 5 Mm I 2 5 A 40 T, (R T
RS GE . IR i R A I AR B8]

ARAE LA by, i A K SOk I 1) M sl AR LS AT Dy R4S S, B4
LR A, A At A M e G A TR TSGR Y, SR SR R R T R S N R A
AL, ) 2 Rl A il (2 2R R RS s 51 2 hUE T BUBCA AR T A X A 2 M A R
R B P& o Qo 25 mT A NCI-H1395 4039 58 5175 S FM T2 (9], AR FIHLHI AT 68 5 #0E S5
JH T8 Caspase-8 il Caspase-3 A 5%, it S 238 ] LA SAPK/INK. p38. p44/p42 [F)3Rik, FHIr MAPK
GBS T, B AR R IR, B D T, PR SREREFE[10]. ShA s i it 70 % DA R
FALNR AR SR R A FORE [ 11] [12] [13] [14]. 2) B-4 K8 B AN e e fa o8 240 B o 2 400 M 0 9P
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Wi, NS AL P ESE TS, RN T2(APO), ‘&2 2 A E YR AR AL S e B I T R, DR R
S A B T EEAH N — S SR FHALH[15] 0 — 78 W JBE Y B-4 £ I v ek BELYA fi i A549 4 JA 191 T G2/m
WiskAN G GE, IR T, RIEBUMIRE R 16].

LR EPTR, ASHIE TR SR 5 I 4 24 3 2 0 VA O R ER LE SR VR T I ) R B gy, MR
7R TR IEAR TR YT s 0 R R R AL ARV R S S S, AR IE SR DT R I R IR TT b R 4R
BT BRI, NPT R RIS . EATT AR IR T HE S B2, AR Rt — b S mt st
ol AR 38 PAVEAIE .
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