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Abstract: Objective To investigate the potential targets and mechanisms of Fuzheng Kang ’ai decoction in treating
non—small cell lung cancer(NSCLC) based on network pharmacology techniques. Methods The chemical components

of all herbs from Fuzheng Kang’ ai decoction and the potential targets were collected from Batman database.
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Molecule— target network was constructed and analyzed by Cytoscape (version 3.7.1). The disease targets were
searched from the Gene cards database, and the Venn diagram was drawn. The targets of Fuzheng Kang ’ai decoction
for NSCLC were imported into the David database for GO and KEGG pathway analysis, and the threshold was set
(P < 0.05). The top 20 KEGG pathways were analyzed, and the results were imported into R (i386 3.5.2) and R
studio to draw the bubble chart of KEGG signal pathways. Then the targets were imported into String database for
protein—protein interaction analysis. The protein—protein interaction network was then constructed and the network
topological properties were analyzed by Cytoscape 3.7.1. Results A total of 135 compounds and 4898 targets were
retrieved. Then 663 targets closely related to NSCLC and 164 key genes with scores not less than 20 were screened
out. Finally, among them, TP53, TNF, TLR4, STAT2, SRC, PTGS2, NFKB1, MYC, JUN, ILIB, mTOR,
FOS, CTNNBI and AKT1 were considered as the key targets in protein— protein interaction network. Ten terms
related to biological processes, molecular function and cell components, as well as 20 KEGG pathways were
analyzed, including cancer pathway, PI3K /Akt pathway and p53 pathway, et al. Conclusion Fuzheng Kang’ai
decoction may involve in various physiological processes such as tumor cell proliferation and apoptosis to exert an
intervention effects on NSCLC by multiple components, multiple targets and multiple pathways.

Keywords: Fuzheng Kang ’ai decoction; network pharmacology; non—small cell lung cancer; mechanisms; cell

preliferation; apoptosis
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Table 1 Key targets of Fuzheng Kang ’ai decoction for NSCLC therapy
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B AR R R AT L T e X 2 A RN T A R
SR R AR A A S T, FIRhE S SRS
Yy 07 B R 2 R I R BT DA A 38 4 o) ek g
KA &, FE T E IR 1) 25 9 s Ak g7 25 P ke ) 1
B AEER . B ATE A B NE SE R YU TS
AR JE IR T Ml AT A K v 57 A= AE s [E) FG A
FERFE], FEnTul /AR B e S R i . I8 TS ST
DIRett FE A R,

NSCLC &£ 5 R 21558 12 5% Y
K, AF T I SO R H AT A AR 2
RIS . KEGG g & R4 R s, R IEPUR
PRBITVER S 2 5505 7l A ¢, 4345 Toll M AZ 1K
{553 . ErbB {5 5@ . VEGF 5 5@ # . mTOR
G5B . Wnt {5 538 i . JAK/STAT 15 53 %
TGF-B {5 5B 45, NSCLC &4 & B feh A £ 7h
MHEH 125, Hp mTOR, AKT, STAT. NF-«BI
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ST B AIM IR T R, B A EOE A O E S
A TR NSCLC (% ™, Toll FEZ AR (TLR) 5%
T [ A 5 R A8 S I RIS S T AR A M A g e
EEAEH, TLR 30E AT A 38 o i) & A ik Tt
ErbB 37 4% i %2 R Ui i ¢ A 46 3R f A K I 732 14
(EGFR/EtbB1) . A EGFR2 (HER2/ErbB2) . ErbB3/
HER3 Fl EtbB4/HER4 DY 4~ i 62 , H & EGFR Al
HER2 25 1 NSCLC &A= e i & &, i ExbB3
SRR NLEE 3 B (PI3K) AN Akt {55 4% 5 10 5 S
WOHE )P, PISK/Akt {5 518 % 51 28 T NSCLC By & 4=
KB, XYM R IR A AR E R, %l
% 3 1) 5% AR 5 B D R AR AT B Bk 2 5 | S 4
M4k, P13K/Akt 38 B3 S 800 T iE 2 FiE 5 % 5
AR e PR U, IRl %5 EGFR-TIKs il 25%%
YIFHKE™!, fE NSCLC 8, Wnt {554 T kS
A [ NER b T RN o AN ) D & S U I o
WL AT R AR B AR, G e i s 4 v Y A R
%u&mn\ﬁmmﬁﬂ&mw\ﬁmmwa1
(mir-21) 55 AR ] DU Wnt {5538 4,
Jnquiﬁ@hw\mﬁ¥%ﬁmmAﬁE@ﬁ%
TV Wt {5538, DAE] Woi-1 5 RRAE U I
ML T . AR RO AR AR AR, B
g A BTG 1, 5 3R BB, NSCLC 1y &A=
RIBHMAEARFIIMK, VEGF & AKT2/STAT3 {5
A T 3 R A T A A R R B, BT
AP [ ) 3% A R A A M A A R O TR A R A
TGF-B Z 5 A4 MU 2 43+ AT {2 i2F NSCLC i L 4554
%, TGF-B FKIGEAE WA KETTEA, 2
WA E . . RS PR . A AR
FAHT 0 Z R R

AT ESE, R IEBUE JTIG YT NSCLC
AL AT RE @ i 0 DNMT1 8 %, #EmifE ik p21
HEEMZIA . B PTEN i+ Rl PI3K/Aki/Bad
T [ AF G AR A Rk 1T A T e A0 IR T s A
p—STAT3 (Tyr705) 415 Fii# Vimentin, N—cadherin
MMP-9 (133K, AT 410 4l Jili s 0 B 2 4% . sl il
STAT3 f2635, K MMP-9 i #il k| PCO 4H i it %4
#% . WG Caspase—3 Fl Bax i Pl T, [A]
IF, R IE R B G R AR e B R T 4 1 P Rl A
FHMAT 68 5 H T p~EGFR. EZH2 % [-i% PPAR—y.
P53 HE A O, /b AR e R T 24 W RE 5 4 i
cMet 18 [ 06 #5159 ) ] AMPKa 4t 5 #9 IGFBP1 .

FOXO03a BYFIEY, il AKT A~ SA038 5 MUCT, 5
] STAT3/MMP i % Fl EMT4 5% .

A 5E LA 28 24 B 25 05 VR R R IE BUIE iR T
NSCLC MyVE LI . 25 R R, $RIESUE BT
NSCLC HAE LI Je 2416 PRy . VR AR R A1
CBHE B, A 2GR T Al 5V AL A 5 e A
&%,

SE WK

[1] DIDKOWSKA J, WOJCIECHOWSKA U, MANCZUK M, et al. Lung
cancer epidemiology: contemporary and future challenges worldwide
[J]. Ann Transl Med, 2016, 4(8): 150

[2] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2018[J].
CA Cancer J Clin, 2018, 68(1): 7-30.

[3] LEMJABBAR-ALAOUI H, HASSAN O, YANG Y W, et al. Lung
cancer: biology and treatment options[J]. Biochim Biophys Acta.
2015, 1856(2): 189 - 210.

[4] W, 246, VEmdE, 45 RGBT 6000 2 AR NI
Jitideet B AT T EEZRAR, 2019, 60(1): 31-35.

(5] A%, sk, i B S 7EMi i 3G 7 T AT T BEEE )], 12
R, 2018, 20(9): 167-170.

[6] YANG X B, WU W Y, LONG S Q,

Ly

et al. Fuzheng Kang’ai
decoction combined with gefitinib in advanced non—small cell lung
cancer patients with epidermal growth factor receptor mutations:
study protocol for a randomized controlled trial[J]. Trials, 2015,
16: 146.

[7] RITI, /IS, Jeligh, 4. PRIESTURE TG AR e IR 7]
AR /N 24 M (10 35 AR S AR 3 A Y LU )] I 22 [ R [ 2
2013, 24(9): 2152-2154.

[8] YANG X B, CHAI XS, WU W Y, et al. Gefitinib plus Fuzheng Kang ai
formula in patients with advanced non—small cell lung cancer with
epidermal growth factor receptor mutation: A randomized controlled
trial[J]. Chin J Integr Med, 2018, 24(10): 734-740.

(9] B, JA Tk, ROTHL $RIEHUE 7 i DNMT1-p2 13 %
ASAONIEAT RIS R I A, 2019, 1(2): 36-39.
[10] Bk, RITIR, H/he. RIEHURETT i8I PTEN/PI3K/Bad i B
Pl ASAOAR ML AR S R T, T SE R Rl AR A, 2017, 23

(21): 98-103.

[11] WANG S M, LONG S Q, XIAO S J. Decoction of Chinese herbal
medicine Fuzheng Kang—Ai induces lung cancer cell apoptosis via
STAT3/Bcl-2/Caspase—3 pathway[J]. Evidence Based Complementary
and Alternative Medicine, 2018, 25: 8567905.

2] e, NS R 25 AR R BRI A g R 4
2004, 13(7): 956-957.

(13] 5kF%, kI, 2k o K HUMR RIS BERE ). RS (E
B, 2019, 36(1): 129-132.

[14] E5e, JweDy, M0, 55 B TE R hUBE BTk R
TEZ55;, 2019, 30(10): 1428-1431.



PGS G RSB 20213 A F 30245538

© 391 -

[15] EWeRS, JeREms, ZiRif, . JSEmuhhRfE OS2k L)),
HAEEZ, 2016, 36(10): 1075-1077.

[16] XgE, HaemE, ol £ W5 LIS BT R DFTE L)),
PR PPHELS AR5, 2018, 27(30): 3417-3420.

[17] ZE0, SAue. (L ZEsf2 sy B OHT Mg U FIBLI I et e ).
AT, 2018, 36(3): 596-598.

(18] XML, Ak, SRR, S AT 2R 1 B S e A T
FEHEE()). AL TR AR, 2019, 21(3): 123-126.

[19] B2, My2F. MEIEHIA S5 UE R IATTEENL . M E B
2y, 2013, 24(11): 2764-2766.

[20] Figafk, TRl FEARA ORI MR I AN S T IR BRI T 52 (D).
FPEhEARE2R, 2019, 22(3): 71-73..

[21] PORE M M, HILTERMANN T J, KRUYT F A, et al. Targeting
apoptosis pathways in lung cancer[J]. Cancer Lett, 2013, 332(2):
359-368.

[22] YANG M, CHEN H, ZHOU L. Expression profile and prognostic
values of STAT family members in non—small cell lung cancer{]].
Am J Transl Res, 2019, 11(8): 4866-4880.

[23] WANG Y, CHEN L, PAN L, et al. The association between
NFKBI- 94ins/del ATTG polymorphism and non— small cell lung
cancer risk in a Chinese Han population[J]. Int J Clin Exp Med,
2015, 5: 8153-8157.

[24] KANI K, GARRIC, TIEMANN K, et al. JUN-Mediated downregulation
of EGFR signaling is associated with resistance to gefitinib in
EGFR-mutant NSCLC cell lines[J]. Mol Cancer Ther, 2017, 16
(8): 1645-1657.

[25] GADGEEL S M, WOZNIAK A. Preclinical rationale for PI3K/Akt/
mTOR pathway inhibitors as therapy for epidermal growth factor
receptor inhibitor-resistant non—small-cell lung cancer[]]. Clin Lung
Cancer, 2013, 14(4). 322-332.

[26] SHI Y, ZHU S, YANG J. Investigation of potential mechanisms
associated with non—small cell lung cancer[]J]. J Comput Biol, 2020,
27(9): 1433-1442.

[27] ZHOU H, LUO M, WEN Y. Expression of TLRS in different types

of non—small cell lung cancer cell lines and its activation mechanism

[J]. Zhongguo Fei Ai Za Zhi, 2015, 18(1): 8-15.

[28] SHIN D H, JO J Y, HAN J Y. Dual targeting of ERBB2/ERBB3
for the treatment of SLC3A2—NRGI1-mediated lung cancer{J]. Mol
Cancer Ther, 2018, 17(9): 2024-2033.

[29] CIUFFREDA L, INCANI U C, STEELMAN L S. Signaling
intermediates (MAPK and PI3K) as therapeutic targets in NSCLC[J].
Curr Pharm Des, 2014, 20(24): 3944-3957.

[30] VORONKOV A, KRAUSS S. Wnt/beta—catenin signaling and small
molecule inhibitors[J]. Curr Pharm Des, 2013, 19(4): 634-664.

[31] ZHANG B, TAO F, ZHANG H. Metastasis— associated protein 2
promotes the metastasis of non— small cell lung carcinoma by
regulating the ERK/AKT and VEGF signaling pathways[J]. Mol Med
Rep, 2018, 17(4): 4899-4908.

[32] KATZ LH, LI'Y, CHEN JS, et al. Targeting TGF-B signaling in
cancer|J]. Expert Opin Ther Targets, 2013, 17(7): 743-760.

[33] etk, RITIR, Jelidk, &5 HRIEBUR 7 0 PCOAN M 4% # 1Y
SR HLRIIAL T B2, 2016, 43(10): 2021-2025.

[34] Zdethk, ROTHL, EHSe, 4 POEHUE TS H165041 )8 T
HI LRI PP ESEE R, 2016, 22(14): 106-110.

[35] #/hEs, BRI, JelBUEc, S5 PR IEHTRE 7 I 75 R R JE 0 i
ASA9 2 i 19 52 K AL D). T R Y R 2S5 e A, 2016, 36
(11): 1340-1344.

[36] Zplk, HRITIR, H/hE, S5 PRIEDURE T7 8 i e Metid #%30 %
HI1650M LX) 7 E 45 e Tl 25 Y WESE (1], P2 EEEE 25, 2016, 27
(10): 2318-2321.

[37] ZHENG F, WU J J, LI X. Chinese herbal medicine Fuzheng Kang—
Ai decoction inhibited lung cancer cell growth through AMPKa-—
mediated induction and interplay of IGFBP1 and FOXO3a[J]. Evid
Based Complement Alternat Med, 2016, 23: 5060757.

[38] LI L M, WANG S M, ZHENG F. Chinese herbal medicine Fuzheng
Kang—Ai decoction sensitized the effect of gefitinib on inhibition of
human lung cancer cells through inactivating PI3K/Akt—mediated
suppressing MUC1 expression[J]. Journal of Ethnopharmacology,
2016, 194: 918-929.

(%h#F. RIEA)



