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Abstract

Objective: Based on the classical theory of traditional Chinese medicine of “simultaneous treat-
ment of different diseases”, the key molecular mechanism of Maiwei Dihuang Pill on idiopathic
pulmonary fibrosis and type 2 diabetes mellitus was investigated by using network pharmacology
and molecular docking technology. Methods: The active ingredients of Wheat Huang Pill were
screened by using the Chinese medicine compound and the major databases and analysis platform
databases of Chinese medicinal materials (TCMSP, TCM, BATMAN-TCM), and the target of IPF and
T2DM diseases was predicted on the OMIM, TTD, DrugBank, GeneCards, and pahmGKB database
platforms. The protein interaction (PPI) network construction and core target screening of the ac-
tive ingredient target of Maiwei Dihuang Pills and the disease targets of Maiwei Dihuang Pills, IPF
and T2DM were carried out, and perform GO and KEGG pathway enrichment analysis. Core com-
ponents and core targets were screened, and molecular docking verification was carried out by
using Pubchem database, AutoDock software, Discovery Studio software, etc. Results:A total of 184
active ingredients were screened from Maiwei Dihuang Pills, 1446 potential targets of active in-
gredients, 1555 first IPF disease targets and 1559 T2DM disease targets were taken and inter-
sected, and 238 intersection targets of Maiwei Dihuang Pills-IPF-T2DM were obtained. The results
of GO enrichment analysis showed that it was mainly related to the positive regulation of bone
marrow cell differentiation, hematopoietic regulation, osteoclast differentiation, regulation of
bone marrow cell differentiation, forward regulation of growth, RNA polymerase II transcription,
leukocyte differentiation, response to peptide hormone, response to peptide, and cell response to
growth factor stimulation. KEGG pathway enrichment analysis yielded 131 pathways, including
PD-L1 expression and PD-1 checkpoint pathway in cancer, differentiation of Th1l and Th2 cells,
and differentiation of Th17 cells. The results of molecular docking showed that the core compo-
nents Aristolone, Nootkatone and Quercetin in Maiwei Dihuang Pills had good binding potential
with the core targets STAT1, FOS, IL2, CREB1, EGFR and MAPK14. Conclusion: The treatment of IPF
and T2DM has multi-target effects, involving multiple biological processes and signaling pathways,
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which may play a role in “treating different diseases” through inflammatory response and immune
regulation by regulating PD-L1 expression and PD-1 checkpoint pathway in cancer, Th1 and Th2
cell differentiation, Th17 cell differentiation, etc.
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1. 518

R il £F 44k (idiopathic pulmonary fibrosis, IPF)F2&— & R 2212 (1) . BEATPE 1)« AN ATl i il 27 44k,
AR5 A TR Bl 26 6 — R o IPF IR R R I — M A8 MPIRTE . R HEAT PP IR A 45,
(B9 R B AR LA i B2+ B B[] EPEEr, IPF HJET “Bilvg” ool @ <™ 6, MEr)
YOI T (EEERR) , Hi LimiRiR g hiZE i g v%, AR IR A, Bl B S R
REKSII . SRS A, B AR R IS AR A s i o
Fr SONIAS AR, —JFaasRIET GEFNE) B CTlbE” MR, W “BAnme, HREM” <M
&, PG TR 7 25 [2] [3]

IEEESR, IPF [ B AR I — AR R a3, DL R I R 0 — Rz a2 s 38 i PR,
17 HLAZ 1 TE W 22 (4] fEARRERT, 4 10 5 AH SR AR 60 A, E&— B Ed—F
M NTTLUA 2] 5 SEAA72 (5], H AT F R AENE B TR . DUer4Eibilin . a2 25 R e 4l )
B AER, ARITX LI 7 I AT RERIEAME, JLPEAARRERANERH, KIEH%S
P ZIIROE2]. HATMARRIATRITRZ, (HEBRE, fERI7 IPF L 2G5 AT 24(6].

B bR 7 (diabetes mellitus, DM) & —Ff kR JEZE12 1)« i LR 1A AR 77 T P02, 9 DAL DR M it 5 36
B = BT i A SR . DM — %3 A 1 7B R (diabetes mellitus type 1, TIDM)AI 2 B4 FR 7 (diabetes
mellitus type 2, T2DM)FiFZE%), DM i34 B8 95%LL o~ T2DM &3, T2DM & MD & I —
PR, fEIGIR b, BEERZEE TR, HULE R T2DM o W[7]. T2DM 2&—3KLlE
MUHEI9HRE 5 R BGEAG ) TOBGME AR AR, TEIRIR b 32 BRI RAEAE FH A3 AR B A U B 5 55 8] o
CHEPRP R EEB VA TERE) R, DM IRMIERNE, FEEAZM(E). . B, 500 K9]

HEfEENFMERE L, DM BN “TERAT7 ; DM AT AR GI T oW, SR JLEARR
REIA A, SR AR I 05 B R 2 5 A 50 = KSR REPIR[10]. 2021 4F, 72 [E B bl JR 9% 1% 2 (International
Diabetes Federation, IDF)4t it -8, H[E 22 BR0E R B EH BB R K —MEEK, @il 112, 2k
PR AR SR BT 5.3 12, Tt 20 45, 4ER DM ik B SRR 7.8 12[11]. EAELIEZ
M2, BEHLE, BAETLNAENZAY, —RHEEXEMZY; HliG)T T2DM F 245 SRS E A0
MREEFEZ DT, IR RE 2 IS LR o- W BRI (BT R MESE) . AP R Cits 71 25 55) . T
R (R FUMERRSE) . RN HORUIRAS) . WER Joe — R (2 44 B R 25) 55 . BRARAL2E 203R 97 T2DM LAk, {HIA
NEPIE R AR —, KA S 9l R Z AR RN, i B aE. eSS, Halgk kR
KB A RS, HyEG RS = 2, Bl GRE I &E MR 29, e, JLTHr
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FEOR BT, TEZIRIT R MWK TR, SEa B ARS8, nA &G m, EiR)T
IPF [ T2DM 77 T H A 20 WAR[12] [13].

FothE A E (AR , HRTZA R, i K% MLy, F40 fPh . iRs, 2t
B BT BEE, BAAWANE RIER . A ERES L BREANIT T, RIKIE R HELLZGERAEIR, HMi
B ZENMTER, BEWOR IR =, SUEFERC Y] AP G s L s (2SR ai TR, T4 i
AHEEBEIA 2 B TR SRR, \IRGH G RE RNV . BRIk 2 D [14]

FERVENB A A 2R ALEM, [FIRTE oty B ESENE[3]: fEIRIR I, 2 BUBE IR CUE 5 %
B T2DM N E IL[T7]s AR (R R “fise T 57 [15]; B 2R3 A B DhROR AN, 3%
BIT I E B R UE[14] (HAR 2GR0 A%, KT 22k B AL o Lt A VR 9T IPF & T2DM (A FH ML
WIHAS IR . BT A SO 2% 25 B2 00T B0 (AT 5%, M “cm - JmRK - ¥R - 2547
22 2%, 22 FA T 53 BT I )R 22 it B AL AH 7 Hh 24 1 2 BEEVE R S) IPFL T2DM BSRERE, DU —5
P 22 MR B AL 3 [RIVE BB E A R, DI AR N AR AR Fe SR (B s, I T 45 SRR B T .

2. M55 %E
2.1. RRMRAIEMER S R A

KUK 2R B AL 7 i\ 2. IR2E, L2, 2460 BEPh L LR, BB, kT, B,
i\ TCMSP £ 7 (https://old.tcmsp-e.com/tcmsp.php) 1 TCM ##ii FE (https://bidd.group/TCMID/search.php),
I ORI N: CARZE VR JE (OB) > 30%F125 25 M 5% (DL) > 0.18. % A\ BATMAN-TCM %
J# (http://bionet.ncpsh.org.cn/batman-tcm/), FR4# Score cutoff (4 %k 1L{E) > 20 1 P-value < 0.05 /£ AR E
AT IR BN R . A8 PR 5 5, 0l o 52 77 V5 1 s 70 AR R T, i J= 32 A Uniiprot
H 4 FE (https://www.uniprot.org/) KA 24 Rl 73 Hh 8 U R ARAERE R 44

2.2. IPF #1 T2DM R EMAZ I R 3RS

P “idiopathic pulmonary fibrosis” F1 “diabetes mellitus type 2” o8, 4354 A\ OMIM %¥E &
(https://omim.org/). Therapeutic Target Database (TTD)#%## /% (https://db.idrblab.net/ttd/). DrugBank %k 4 &
(https://go.drugbank.com/) . GeneCard #% #& FF (https://www.genecards.org/) « pahmGKB %t # &
(https://www.pharmgkb.org/) K % IPF & T2DM (4 5, IS MIBR B S8 5 )5, 8 H Venny 2.1.0 7TEZ6 73 it
T. H(https://bioinfogp.cnb.csic.es/tools/venny/index.html) 3815 # bk #h 35 41 5 IPF. T2DM 5S40 £

2.3. “RRRMETA - RS - BR” WEHE

K2R IPF. T2DM S EEEE i U A RO 1 o Ab B Jf 46\ Cytoscape 3.9.1 B, Jlid
Analyze Network XX —DJeEAT #4047, 0 AT BEE. Rk, SRE TS, JFRLT REESHN
KAPNRBESH R “ ORI - AR - R .

2.4. EBREE(PPI) MBI RZAZLE L 534

¥ EkMFEALE IPF M ZkHh 3 L5 T2DM 28 £ 5 A % B 5 N STRING % # f#
(https://cn.string-db.org/), #id ¥ & & A AH BAFH AT FE (high confidence) > 0.900 3K15 PPl M4, 7
Cytoscape 3.9.1 B idi ARG PPI 4%, 1] Analyze Network iX —IhREHEAT RN 04T, R HHALAE
G e, 0 P RTE HA B R 43 M 22 R H 35 RV YT IPF R T2DM RGBT

YA A5 IPF.T2DM (22865 25 5N STRING £idfs e , i 15 B & A BAE H AT 5 2 > 0.900
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i1 3R1S PPI 4% 8], 7E Cytoscape 3.9.1 #AFH{d AR (1) PPI W45, @it Analyze Network iX—Ihfg
NG, R ALE IR A, VMR DR, RS ATAT N EAL .

2.5. GO Ih&EM KEGG B EE S

4B Metascape {## F (https://metascape.org/gp/index. htmI#/main/stepd) % 5y ift Fr 45 L A% 0o JE K, LA
P < 0.05 AFrAEREAT GO Ml KEGG & 470 H. GO 70 #r £ T HRid B =i ohse, Hh a4y g
& (biological process, BP). #HlJiti4H > (cellular component, CC) 1431 ZhfiE(molecular function, MF). #&KE&E
R R TR AT % O D X e A7 o JB B W SRR L, IR R MR B LAY IPF. T2DM VW AEAEAE AR D RE
Fe A5 S o

26. FFXE

IR FUHT I 2% 25387, G L PPI [ 45 v FEE AR 02k Hh 9B AE VR P A AR A2 4R R 1, A\ PDB #idis
JE (https://www.rcsb.org/) 6 Hi xS BE fiAZ 0 8 A 45 38T S 48 pdb 4% 2, FII A Chem 3D ¥ i £ BRI ¥
WEUAT 3 A BOE M 2 ] PubChem #5#E P2 (https:/pubchem.ncbi.nlm.nih.gov/) F#2L 2D 454, fdiH
Chem 3D #Kf 2D 454 e e A N ) Je R 1 3D &5 44, -4 % 28 A mol 2. 1 i AutoDock Tools 1.5.7
PAE X AT 200K INE SR YIS 1y S A% 0 B A R RO % 20, IFIZ4T Discovery Studio
4.5 Client FHIFHIEE LA AL, RFIEIT “ 3R A (Windows PREEH cdm)” #4740 T45 G
IR ALK FRHES R, FIRE IS THZRE R EN PyMOL AT 7 T XM R R . W
RiZF LG R N FER, WRABCAE S 2R L HAVIRE NI EATE G B T4 R mAk -
SR B AT 3D AR,  DAGSRIA BV A= W05 243 B T00I0 (0 ol 1k B mT Sk

3. &R
3.1 EHRMBEAFMERSBZEAHE

Figure 1. Maiwei Dihuang Pills-active component-target interaction network

1. RWREN - BRI - R EEMLE
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T TCMSP ##i % . TCM $di & . BATMAN-TCM 48 2 DU R SCHRES 2R, 480k 5 3745 22 Wk Hh
FA RS 150 B, HASLE R 9 e FAH RN 19 T FRTH R0 75 B, B EEE S80S
6 Fi. MEIZGERUR 5 P, ILZETEAE ROk 38 Bl ALFH R RUR S 12 By BRIEHE UL 19 Fh. RE
HROR Sy 24 Ay SRE L LR ILAA K4 /& 20-Hexadecanoylingenol , il 2€ 85 . 75 LA B o &
2-Furancarboxylic Acid, #1125, FRRk TG 7 & Cholesterol, 1hZ€8E, FikT A i & Elemicin,
HEPER L IR RS 2 Gallicacid, 4F7F 2 ok 347 i3 /& Quercetin, #EFF 2 ILZREE . Bt
BB B2 Sitosterol, MELLIZE. FA L ILIZREE . b ILAG & Stigmasterol, E& . Mt ILE
B4+ Uridine. K Cytoscape 3.9.1 3R {44 it 27 MR b 38 R, — A RE 1 7y - AU EAE M ES, L3R1S 1676
AN (LA BE S 1315 A, TETERAY 150 ), 8269 4k, 45 RLE 1.

3.2. EkMER S IPF, T2DM B3z &M FREL

3% GeneCards 4 5. OMIM #¥#E 2. DrugBank %i#% %2 . Therapeutic Target Database (TTD)%k
i 22 . PharmGKB %4 2 16 22 M bk B R #0205, HUA IPF 1555 /M§E A5, T2DM 1559 /M A4 . i Venny
2.1.0 TEL AT TR, (2 RG22k Hh 38 LG YT IPF J2 T2DM HIVEAEAE F#E 5 238 A, ZERRHb B ALV T IPF
(T CEAE FIBE 11 368 A, ZZWRHLEE ALGYT T2DM WG E/EHISE A1 144 1, IPF 5 T2DM 28848 51 543 4,
BARGE R 2,

2B PRI e A 2T 4E 4L

882
(25.2%)

H IR A

Figure 2. Maiwei Dihuang Pills-IPF-T2DM venny
[E 2. ZRkitbEH-IPF-T2DM FEE

3.3. REMS - B - BEMNE

FIH Cytoscape 3.9.1 FAF R 2R B8 AL — PR 4 — BE S X4, VRS LIS 3. Z 48 & 394 AT
RRT 1941 26300, 9 U FEAEBROK, R LAE ) 2% rpfl B B o AR B A S5 2 40 SMRFAEREAT 12 0o T 1 A
Sy iRiE . Horh A 153 AN SIS SUE PR sy . SRIBREE BT 7 ALVEVE R . Epiguaipyridine .
Alpha-Corocalene . Aristolone. Quercetin. (E)-9-lsopropyl-6-Methyl-5,9-Decadiene-2-One . Nootkatone .
Nonylphenol. i 4 fri%H: 4 : Aristolone (% 9E44 ). Quercetin (Hi# % %). Nootkatone (i#i ).
(E)-9-Isopropyl-6-Methyl-5,9-Decadiene-2-One FLH1 A1 4 107375 14 i 43 1T BE /& 22 R Hb 3 AL (A% O 2 808055 » #h
ISHIE 1.
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Figure 3. Maiwei Dihuang Pills-active ingredients-target network

3. EMRIEH - FEMER D - ML

Table 1. Topology analysis table of potential core target genes in the treatment of IPF and T2DM
#= 1. WK NATT IPF. T2DM BB DS ER AN R

ID Ry R KR B I i Structure
MOL003546 Aristolone 28 55 00154 0428
(5 YR A4 T) ' ' ~
@)
Nootkatone
MOL004067 (i) TR T 55 0.0154 0.428
[o)
HO OH
Quercetin PR HO O 0 Q
MOL000098 ) 85 0.0434 0.458
(M7 22) FRF \
HO [e] o
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Continued

(E)-9-1sopropyl-6-M

ethyl-5,9-Decadiene
-2-One TR T 53 0.0133 0.426 M
(9- 57 N i -6- H ik I

-5,9-2% —J7-2-1)

3.4. 1) - FEMER S - MRS 51T

B F T ALIATT IPF. 2R FLIAYT T2DM JETE/E I SE 25 5 N STRING TEZR /3 B sti, 15
K HAEBR2) v (1 5 (B A HLAE B AT 45 2 (high confidence) > 0.900, JESH! PPI 45 A . Jfut @it
Cytoscape 3.9.1 #E4 HIFS BRI Z R ALIEIT IPF. T2DM 3 ZEREIER (1) PPI W25 B, { ] Degree
5k, BH KT Degree HALAE P T AEAZ CREFEDE, JEIT 4 BT X 4% FE PR %2 Degree. BC. CC. NC {H
BIRTHAfE, 193] PPl %0 M4, 1531220 R0 a7 IPF. T2DM JL[EEEZ 08 A ESRL.
MYC. STAT1. FOS. IL2. CREB1. EGFR. MAPK14. NR3C1, P44k H W14 4.

H R B FIBST IPF. T2DM KT EMEHEE S-S STRING FEZ Ak, 15 B BR A JE B 1)
R WE B EAE VRS v 6 2 (A BLAE AT {E FE (high confidence) > 0.900, 15 PPI 45 B ¥¥E, 3454
238 AT AR 1034 251410 PPI 4%, HA A EE T 25 A, 4R ILE 5. BiZMZLL TSV AT A
Cytoscape 3.9.1 HEAT#Hi4h T, SRAFIRTT ZRHLTEALIA T IPF & T2DM 3 7EREEE R ) — AN A 213 AN
iy 1034 U MTEBAEREIL R PPI A7, LIS 6. i Degree 59%, 19 KT Degree (i {HHif%
FIEBERZ DERIER, @it/ M4 IE IR E Degree. BC. CC. NC ¥ KT Hfifl, 53] PPl #0004,
FWRHE FIATT IPF. T2DM R DELER 4 CREB1. EGFR. FOS. IL2. MAPK14. STAT1, ¥
Lt R 7. 3% 2.

FOS  NR3C1

CTNNB1
©IGF1

BC > 0.007091 - A CREB1 e
k CC > 0.5089 ;
=N d 14 L2
- egree > 12 NC>205 . MAPKIA Y sy
degree > 15 o | EFR T s
'y . ERBB2
ESR1  NFKBIA
Node:87 Ndge:713 Node:16 Ndge:52

(a) MR FE HL-T2DMAZ S 4L 5 PPIAZ 0 B

CAV1 8
ESR1 / \ RACH
BC > 0.006172

/| EGF  EGFR
degree > 12 CC>0.51899 - ‘L ‘
ymn

W/

STAT1

NC > 20.5217 ¥
degree > 14 MAPK14 NR3CT

s\ /7 w2
Ny
s \ CREB1
Node:325 Ndge:1564 Node:83 Ndge:680 Node: 12 Ndge:29
(b) R F-IPFAT 458 S PPIR L E

Figure 4. PPI core network of Maiwei Dihuang Pills in treating IPF and T2DM
B 4. ZRMER S HIETT IPF. T2DM, PPl #i0 R4
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Figure 5. PPI core network of Maiwei Dihuang Pills in treating IPF and T2DM (STRING)
B 5. EIKHEHN-IPF-T2DM 3254 PPl L& [E(STRING #iiEEE)

Figure 6. PPI core network of Maiwei Dihuang Pills in treating IPF and T2DM (Cytoscape 3.9.1)
6. ZIAMEH-IPF-T2DM 32548 PPI B/ (Cytoscape 3.9.1)
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FOS
BC > 0.009438 TN
CC>0.5665
degree > 14 NC > 16.2124 CREBT - iapkia g EOTR
degree > 13 /9
7
STAT1 — L2
Node:213 Ndge:1034 Node:50 Ndge:343 Node:6 Ndge:9
Figure 7. PPI core network of Maiwei Dihuang Pills in treating IPF and T2DM
7. ZRhF AT IPF K& T2DM PPI #l>M4%
Table 2. Characteristic parameters of main active components network nodes of Maiwei Dihuang Pills
2. ERMBEAZOEERSWET SFESH
Tagrets Uniprot ID BAER el
CREB-regulated transcription coactivator 2
CREB1 P16220 CyclicAMP-responsiveelement-binding protein 1 23
EGFR P00533 Epidermal growth factor receptor 25
C-JUN PROTO-ONCOGENE PROTEIN
FOS P01100 P55-C-FOS PROTO-ONCOGENE PROTEIN 21
IL2 P60568 INTERLEUKIN-2 21
MAPK14 Q16539 Mitogen-activated protein kinase 14 31

Signaltransducer and activator of transcription
STAT1 P42224 1-alpha/beta, Inhibitor of STAT1-dependent 25
transcription TgIST

3.5. GO Ih&EM KEGG B EE ST

It Metascape ¥4 FEEAT GO Fl KEGG ®&HE4 T, & &4 K%M P EMN/NBIKHEF, EH GO I
AEHT 10 ME A KEGG i 20 MiEEK 5 H AT i #AL, S50 8. 18] 9. 4R /RILFHE A GO ' 4
I3HTEE K 1305 2¢(P < 0.05, count > 1), Hrit KEGG 131 %, T Emi LYt (BP) A 651 %, L E
B BEAE M A B TR 1 TS G T A RELE M A iR L IR R AR BRI . RNA R
BN e, WIRBERIR L. B4 XSRS 20 B A8 K BRSO S R 45 o 200 B 1 2L A
(CO)A 27 %, FZEAHE RNA EEH 1| Hp R TFEEY. BN EGH,. 2904k, NI,
SHC-EGFR E&). SGF3 H& k. ATF4-CREBL ¥ kK1 H &Y. HxH 1 AP-1 B&Y. 2184k, KN
FREENL . . WP AORZE XIS . > FIRE(MP) A 78 %%, TEEMHE RNA B4 I F5 31 DNA
LRI T4 S, DNA 5N TG, BEABRIS S, BRRTFEE. BRI S, RNA X
A OB TR E DNA 854 0 a s TP 5k 7 DNA 456 JLtaidiG . BRaimig
PEL HE IR A%
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Figure 8. Bubble plot of KEGG enrichment analysis of the core target of IPF-T2DM with Maiwei Dihuang Pills
8. EIRMEH-IPF-T2DM #uL¥Em KEGG BEE ST SIEE

GO:00303160steoclast differentiation {

GO:0045639positive regulation of myeloid cell differentiation {

GO:0045637regulation of myeloid cell differentiation {
GO:0045927positive regulation of growth

o == BP
o
[
[ 4
G0:1903706regulation of hemopoiesis | @ o
[
{
[ 4
L 4
[

== MF

(=)}
(=}

GO iption by RNA s
GO:0043434response to peptide hormone
G0:0002521leukocyte differentiation {
GO:1901652response to peptide

G0:0071363cellular response to growth factor stimulus

count
e
G0:0097489multivesicular body,internal vesicle lumen e
G0:0070435She-EGFR complex o3

GO:00707211SGF3 complex @4

GO:1990589ATF4-CREBI transcription factor complex . 5

G0:0035976transcription factor AP-1 complex

G0:009748Tmultivesicular body,internal vesicle:

GO:0090575RNA polymerase 11 transcription reygu]amr complex- _IOg‘“(Zvalue)

G0:0031983vesicle lumen
GO:0005667transcription regulator complex. 6
G0:0048471perinuclear region of cytoplasm{ @

Enrichment score
S
=)

8

GO:0000979RNA polymerase I core promoter sequence-specific DNA binding
GO:0001046¢ore promoter sequence-specific DNA binding

GO:0019903protein phosphatase binding{ @

G0:0001221transcripton coregulator binding

GO:0019902phosphatase binding| @

GO Ti-specific DNA binding iptin factor binding{ @
GO:0140297DNA-binding transcriptin factor binding { @)

GO:0008134transeriptin factor binding { @)

GO:0003682chromatin binding

GO:0008047enzyme activator activity

A

/
Biological process /" [_cellular component

0 1000 2000 3000 4000 5000
Enrichment
(@) (b)

Figure 9. GO enrichment analysis of the core target of IPF-T2DM with Maiwei Dihuang Pills
9. ZBEMEA-IPF-T2DM #0#E5 GO EEHHTE

3.6. S FRHEWIE

FH AT 45 R f5 22k FLiG97 IPF. T2DM BURT 3 () R A B0 Aristolone (554144
Hid)« Quercetin (it 52 %) Nootkatone (iR HH), WifERZ L HLEL A4 CREBL. EGFR. FOS. IL2. MAPK14,
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STAT1. F|H AutoDock Tools 1.5.7 ¥ 1% & % fA&RC A&, 1247 Discovery Studio 4.5 Client 4% 5 Hif ¥4 1
§, G817 “a AR (Windows REEEE cdm)” BT F45 & RETHE UL TR R ER, WE

o TEAFFXTEEH, WARSr T 52460 T INES S REBAIS, WA BLAS S It Rislia e, £ RS, 2k
'ﬂaﬁxzwmmﬁ’ﬂ EVEBR[16]. ALIRTPRUIPTA MR G REE/INT -5 keal/mol, Hxi45 KA H
PyMol B AFHEAT RIARAL, FEAHILIE 100 35 4.

Table 3. Binding energy of core compounds and core target proteins of Maiwei Dihuang Pills

3. RREA O AR OBERNSGHE

Compounds Tagrets PDB ID Affinity (kcal/mol)
CREB1 P16220 -5.8
EGFR P00533 —6.4
. FOS P01100 -7.5
Aristolone
(Eh SRR 1)
L2 P60568 -5.4
MAPK14 Q16539 -6.7
STAT1 P42224 -5.3
CREB1 P16220 -6.1
EGFR P00533 —6.4
FOS P01100 -8.4
Nootkatone
(VR )
L2 P60568 -7.3
MAPK14 Q16539 -6.5
STAT1 P42224 -6.0
CREB1 P16220 -6.8
EGFR P00533 -7.9
. FOS P01100 -10.4
Quercetin
(MR %)
L2 P60568 -7.9
MAPK14 Q16539 7.7
STAT1 P42224 -7.7
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(a) Aristolne-FOS

(c) Nootkatone-CREB1 (d) Nootkatone-EGFR (e) Nootkatone-FOS

o) Quercetin-ILZ- (m) Quercetin-MAPK14 (n) Quercetin-STAT]1

Figure 10. Molecular docking results
10. S FRHEER
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Table 4. Amino acid residues at ligand receptor binding sites

=4 EFZEEA R RERKRE

UL

G L R B IR R A

Avristolone-FOS
Avristolone-1L2
Nootkatone-CREB1

Nootkatone-EGFR

Nootkatone-FOS

Nootkatone-1L2

Nootkatone-MAPK14

Nootkatone-STAT1

Quercetin-CREB1

Quercetin-EGFR

ARG-279 DA-9

LEU-63 LYS-43

DA-2 DC-1

GLN-791 MET-793

ARG-155 ARG-279 DA-9 DA-31
DC-32 DG-8 DG-10 LYS-282

THR-41

ALA-93

ARG-274

ARG-301 DA-4 DC-3 DG-1
DG-5 SER-300

ARG-705 ARG-776 ASN-771
GLU-1015 LYS-852

ARG-155 DA-9 DA-31 DG-30

Quercetin-FOS SER-154 SER-278

Quercetin-1L2 ASN-71  LYS-43
Quercetin-MAPK14 ALA-93 ARG-5 ARG-23 VAL-89
Quercetin-STAT1 GLN-322 GLU-449

4. g

A IR I P 2% 2 AN oy XTIV, SRR vk B O 150 FhiE TSy, 1315 ANMEREE AT,
238 MR I IPF [ T2DM B (A 4EHE i, Gl IS 259 - A R0E TR R — S R I 28 4 I HY =2 ik
B HBIAZOIETE RS> A Aristolone (¥R H). Quercetin (#i 52 %), Nootkatone (i FH)%%. ¥4 N F
RNER M EER 2 —, [E2MHEPE KB AL, XEHEDE RN ESEEL. IET %S
—ERERII[LT]. ARZARE, WA REAYUE. PrEih. Pus. PrRSEEMN A SN, 20
2 PR E MO R AR S SO IR R S A 1t N S8 v 97 77 NI DGR B R [18] o i B R B S USRS 5
TR R B S S AT A 44 A AL NI 19] . Mtz 25 AT LGB ] TNF. 1L6 A1 MAPK KK
PUIRE RIS RLBL, IR B 3547 [ 201 VAR B RE % i ] — S A = A, S sm b LB 0TS 1
FEARSN FRPUEARPURET B A EE, RIES Ca®5 SEBRAH L PR T /EHI[21] -

PPl W48 /3 HT iR, ZEMkHh#E FLT- 10 IPF A1 T2DM %597 i #2 = 2595 ) CREBL. EGFR. FOS. IL2.
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MAPK14. STAT1 Z4Z 08 5. CREBL M FRA AMP M NYETCESE &8 H 1 BRI R I 74 3 N7,
7E 5 DNA cAMP S N Je 1 (CRE) 45 & i il % 5% , CRE J& VF 229 75 A4 i 3 21 7 "R AFE R 41 - Tan [22]
SEFE S M 5256 FPAIE ] TRIM28 it i miR-125b-5p, LKA CREBL 755 AF /I Ffd fifi o N 411 24
FET-CREB @i i Py 8] 78 U MR /& FET ZKG [R5 CREB FKk#: 3% [HF(ATF1. CREB1 5 CREM)ik
Gy I EBERR AP PA IR A 2144 2 2 4 g B8 ARG VRS 1] 78 PR [23] . EGFR XS FR 36 J AR K A1
AR B2 RS S BRI 45 6 EGF SR AR FHW0E TUAME 5 G000k, 1 40 M A1 28 3= T A DR 4 PR 4 i S .
Kumar [24]5:0F 7% B, AKT1. VEGFA. EGFR il GSK3B 3 [l 2 B I /N 4 Jfa fii 8 2 975 6 () 45 7y B2 Aaf
ITHIAITEE R WEEER[25]56 LR ], EGFR R4S/ NSCLC v i W HE I RAR KA, 72 WV
BRRA L 48%; £ EFGR RASHE /N0 it 5, EGFR i S BRI 771 © A i b
1897 75 % - Harris [26]F FCUER, EGFR HILAEIE R . RRELME ST, HiF S B/ NEME Nk,
SEENELT Yl . FOS XN ZE R c-FOS, 7E57 k9, FOS F1 JUN/AP-1 B X 45 oL T 5
XTFRIT DNA AL A BAEH . BET[27]15 0 LR B, 7E NIl AT 4 4i il c-Fos LB ILEE A Hp, %
S HRIAACT S, 1 HAXANE SRR F, c-Jun S A b BT LS A1 B AME S T Y 1
% c-Fos B [ARIAKF. Jiti i M [28] 55 MW 5K B, Syk/Ras/c-Fos 15 F il 5 CGN (19K J& H It 98 5 T i
A%, Syk/Ras/c-Fos 15 5B B 4%: Ras. Syr. ERK. MEK. c-Fos . IL2 X HF N AN %=-2;
IXFRER A T A0 SLPT IR B 22 0 R4 A, R T AT M R B R A R R 2 S N R K B )9
T T LUB[29]1S M AR M, EVKE WA, COVID-19 &35 B4 E A E LB (i Th et tsi o it
AL HIAR AL . 76 IL-17 F1 TNF {5 530 B A 2 ZAHE: 1L2. IL4. IL6. IL10. CASP3. IFNG, H Thi7 4i
M WA R 7 IL-17, BERSREHE TNF-on IL-18 SS40M A T I3RIE, @i 4% IL-17 A1 TNF {5 5@ %40
HJRE SN Yk is AN S E AN AR . R4, Kundu [30]45 I 7C £ B, microRNA-183/96/182
RIS O R-2 A TP COS+ANUEETE T 40 M s Bk 0 il il e i3 FR M6 #% . 7E Sise
Meghan [31]Z 7R R, G 2 S dmdl A et B 28 B 441 IL27TRAL IL-2 5 S T 42
A5 S PN RIE B E F . MAPKL4 XN 23 FGL R (0 14, MAP Bl 55 S
() BB LA A A 24 R R R R IAG . 7E Liang Yamei [32]485256 0, ik CircESPLL J5 W] A it i
& miR-326. MAPK14 RZ N5 2 b o i p idt o 45ids, AIRE /AN Uit 21697 B o7 Bt — P A 22 10
Tiide MEBME[33)ZWI 5% W], SRC. MAPKL. MAPK14 Szl 448 0E L R P AL = A . 4l a3 i
V1) 0 A 0 2 A BRI AR A ORI ORI, N R T Ik G i, LW i 2E 2R L4 4 40 it 1) 434
DL SRS IPF. 7€ Liu [34]Z5256H, MAPK14 fil P-MAPK14 (¥~ ] LB N R0 4> 245 #1258
SR AN 3% B 40 M 1 20 e T BRI S . STATL X RRNHE K 1-a/p M5 S HRESABIER, NS
XFFHFR(IFN) 41 AL T (KITLG/SCF) BA K o Ath 4 i 57~ R AR K PR 7 (1) ROBE . A 48[ 35] & AfF iR B , DKK1
VB — PP RV 2R VAT B0 A, 4] JAK2/STATL-STATS 12 Sl Bk WM AE 1 FOXA2——ZN R 14
A B 3 B AN R 1 s A, UHCRZEAR M 28 S A4 P1-C 51 S 1 86V B 11 ek 43 b 3e B i 453473
Gu [36] 55 7.2 B 5 /INE [ ot £ 4 Al 1) — PR IR B /N b R 40 i b Bz DAR D) 78 ot 1 5 2 [R] R e A
(EMT), fEmbEHESFH EMT g, STATL BuGfRIF i EMT MRE: (H2 58 A a7
STATL 32 EAHKIN Fi&Mitt, MGFHLIE T STATL 3 ik o) I Mk e 4543 R A 34 o

FIF A2 458 2533047 GO Je KEGG JE g & 0T, GO Ihie & £/ Wi n Z kb AL “ i [FVR” IPF
1 T2DM BAEDEFE R B R RIS, R URE RIS AE SORE RS Gl S A IR
HEHE/ER, ATREEHIAYT IPF A1 T2DM HIJRE . KEGG # A2 & 0N E7r, PD-L1 %KAM PD-1 k2
AR ZEE T AR . Thl B Th2 404k Thi7 40 sib. KIS E R, 2w AER . 40
Mo tb . MAsh RS S, ZRAT K. e RWER-COVID-19. i 7t AR AH S JE 2 2 R e Sl i 5
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1697 IPF A1 T2DM S B A S5, PD-L1 ZiA M PD-1 KAy Ul IR 78 S S SR . 80 i N7 o ke B
YEFH, PD-1 J& G el s (4 5244, PD-1 5 dA PD-L1 454 J5 7] LA 55 TCR/CD28 15 514 3.
O] T A0 B A3, AT 38 AR S s B3R [37]. Th1 A Th2 4P/ 4k Th17 4/ 4b 78 S Fl 4RE T
+4rE 5, Thl, Th2 LK Thi7 %1 CD*T UM /LT >k, H Th1/Th2 S Sl 15 46 S S i gI[38]
ZA[915 R £ B IgA B9 BEAEAE ThUTh2, Thi7. 45 PE T #kE 40 (Treg) i, HAEBAKpT
FEHAELE Th2, Th17 4Hpid BEVEGAT Treg Ml ThREFEAC. ZUR[4015EM SR, 4 7 ndid
Th17/1L-17A {5 5 388 B 1) K B IR 2 JE S 2, i B PR i A OG- R OK R FD A T A VR AR A0 o JFG Sl 2 40
55 9RE OB PA K A B 1R TR G

L TR EERAR T KB, R T AL IPF. T2DM (38 SE4% 0 5 CREB1. EGFR. FOS. IL2.
MAPK14. STAT1 5 &EEEVER ) Aristolone. Quercetin, Nootkatone 3545 #ioR K45 &t 11, F A ZEmk i
BONYRIT IPF & T2DM BIAZCHE pi 5 BB A RAFISEA ), N — s FEFE Ui B 2 Wk 3 L “ S
[FY6 7 IPF [ T2DM (P4 FH A 8 ax e A% O 1 i SEIRL )

AMFFTIE I P 2% 2B ANy T DT, R T MR “ R ENR 7 IPF & T2DM 25 B0,
oy VERSE S REES, — @R LR T ERH R ALEIT IPF & T2DM “SRENG " MER LS, A
I b B SR 19 SIS BT FE A PR S, FH AR AL T — & (RS, v 25 807 I REEAT 7R Hp R I R B F 3R k5
%o WA, AR B RIRE: B, ARUFRORIE R - SERR - BT MR, AR
TOuF R B LB AL T, B AT EEME A RIBCE . AR S H R S R o P
S HR, BT IR S R, B TT R 3T 0 2 R M B R ) 2 R SR AT, RTRETC IR IR A T
BEBAER RISy Befa, T M2 2580 2 BRE A K E L S S, (8 A A SC B SEBe i a2,
AT 75 4 B SR IRE — B I0IE

S E WK

[1] P4, REE FEFTEBIM] Kb BB R AR R, 2018: 34-35.

[2] e, ZEET. FRRVERA 4G EROGR R P PR R IT AL, WL AR R B2k, 2018, 37(8): 699-702.

[31 #h4g, SRR, ARAERR, B4kgz, FMEE. BiEE. S W A5 A 4R UE R GR[D]. E AR ER 24, 2020, 40(1):

28-32.
[4] W2itly, B, KD, 3 AL RE LR R A VE I 2T 440 B SRR D0 [0]. B 241l PR S 5, 2022, 34(12):
2401-2406.

[5] XA, xpae, 5kEEBE, mak, 6, 5Kk, M54 B WEERER MM 440 /E F it fe it g (0], AEEE R
£, 2019, 50(6): 439-443,

[6] BWHR, SFEM, EB. KHE N-LBERERBRECS 2P0 7 67T R R Ml 45 4E 10 17 43 205 BER 7 []. 4k
GRESEHE, 2016, 30(12): 164-165.

(71 E5R4E, S0, 3080, 0t PARTNRTT R T R 2 OB PR (KR UL R (3] B DR TH 5, 2022, 25(18):
195-198.

[8] E&ME, £, BTl RETYIS M T2DM S5 AN & SR TR, 15 2R
24, 2021, 23(8): 163-167.

[9] BT 2 MEHRMA RSSO R]. SO Z R, 2023, 37(2): 116-118+127

[10] EIZK B A f e 2% 53 £ 6 e O Ak S 7 oo, MR B 2 0 0 PO 15 TR L SRR Rt R
2021, 60(5): 421-437.

[11] 4Bk 5.37 R ABEIR, HEA L4 1Z[N]. FEITHR, 2021-12-09(B03).

[12] Bao, S.Y., Wang, X.Z., Ma, Q.Q., Wei, C.X., Nan, J.X. and Ao, W.L. (2022) Mongolian Medicine in Treating Type 2
Diabetes Mellitus Combined with Nonalcoholic Fatty Liver Disease via FXR/LXR-Mediated P2X7R/NLRP3/NF-xB
Pathway Activation. Chinese Herbal Medicines, 14, 367-375. https://doi.org/10.1016/j.chmed.2022.06.003

DOI: 10.12677/tcm.2023.124133 902 HRE 2


https://doi.org/10.12677/tcm.2023.124133
https://doi.org/10.1016/j.chmed.2022.06.003

& E

[13] Wang, Z.J,, Bai, Z., Yan, J.H., Liu, T.T., Li, Y.M., Xu, J.H., et al. (2022) Anti-Diabetic Effects of Linarin from Chry-
santhemi Indici Flos via AMPK Activation. Chinese Herbal Medicines, 14, 97-103.
https://doi.org/10.1016/j.chmed.2021.11.002

[14] xtern. ZEnkihsg Fia RN St EZAE&, 2014, 30(10): 969-970.
[15] ZEgmdE, BWeZR, JESLf#, XU, FRWE, xIE). BT Wi T 5 e NF IR R A 4uL[]]. heedis
2424, 2020, 38(9): 68-71.

[16] Wang, Z.Y., Sun, Y.Z., Liu, B.Y., et al. (2021) Mechanism of Salviaemiltiorrhizae in Treatment of Cerebral Ischemic
Stroke Based on Network Pharmacology and Molecular Docking Techniques. Drug Evaluation Research, 44, 344-355.

[17] XN, B3RS R SR 4 IO B 40 B 0 1 S W3R 72 [D]: [ 2 hnie 3], il Bl R AR KR, 2022.

[18] Azeem, M., Hanif, M., Mahmood, K., et al. (2023) An Insight into Anticancer, Antioxidant, Antimicrobial, Antidia-
betic and Anti-Inflammatory Effects of Quercetin: A Review. Polymer Bulletin (Berlin), 80, 241-262.
https://doi.org/10.1007/s00289-022-04091-8

[19] Andleeb, A., Nadeem, S., Muhammad, S., Ghazala, S., Naz, F. and Tasleem, A. (2022) Quercetin Ameliorates Thioa-
cetamide-Induced Hepatic Fibrosis and Oxidative Stress by Antagonizing the Hedgehog Signaling Pathway. Journal of
Cellular Biochemistry, 123, 1356-1365.

[20] “HiEHK, TH), Filghe, & TSR SLIGIOUR 5T IR T B B R 0E A SR 4 HZ%,
2022, 32(11): 833-840.

[21] Cheng, K., Sun, F.Y., Dong, J., Chen, F., Wu, G.H., Zhu, J.P., et al. (2020) Network Pharmacology-Based Study on

the Mechanism of Schisandra chinensis for Treating Alzheimer’s Disease. Indian Journal of Pharmacology, 52,
94-101. https://doi.org/10.4103/ijp.1JP_515_19

[22] Tan, Q.Y., et al. (2022) miR-125h-5p Upregulation by TRIM28 Induces Cisplatin Resistance in Non-Small Cell Lung
Cancer through CREBL Inhibition. BMC Pulmonary Medicine, 22, 469-469.
https://doi.org/10.1186/s12890-022-02272-9

[23] Pasricha, S., et al. (2022) Angiomatoid Fibrous Histiocytoma: Report of Two Cases, Initially Construed as Sarcoma
with Unusual Clinico-Pathological Features. Indian Journal of Pathology & Microbiology, 65, 921-924.

[24] Kumar, S., et al. (2023) Integrated Network Pharmacology and In-Silico Approaches to Decipher the Pharmacological
Mechanism of Selaginella tamariscina in the Treatment of Non-Small Cell Lung Cancer. Phytomedicine Plus, 3, Ar-
ticle 1D: 100419. https://doi.org/10.1016/j.phyplu.2023.100419

[25] WtEEJE, B —#k, ) 4, . AR B e T IES e — R IR T R M A K IR T 52 4k S AR W T R /N AT B e 1)
KBRS HIOL]. HHE ERE 2 k& 1-8.
https://kns.cnki.net/kcms/detail/42.1204.R.20230227.0831.002.html, 2023-03-09.

[26] Harris, R.C. (2021) The Epidermal Growth Factor Receptor Axis and Kidney Fibrosis. Current Opinion in Nephrology
and Hypertension, 30, 275-279. https://doi.org/10.1097/MNH.0000000000000696

[27] BT, BKES, XUPl, & 401AME T IR C-Jun EURE AR S A 7E AR RR A 3 K TR 2T A A B 1 e i
WEA-1ESEBMERI]. B4, 2021, 50(4): 533-538.

[28] . fEEALIRALIRE JT S miR-339-5p /3 Syk/Ras/c-Fos 5 51 i i s 18 M /N R B 2 (AL F 72 [D]: [
L2 frie ] B ZEh BRI, 2022

[29] 545, EEY, KREREFL, F TG GIES  TRHE IR RS 7S T 10T 8 B R 2 Al 5 Pk 5 i
RSB FIALHI BT FT[]. 25994k 7T, 2020, 43(9): 1673-1684.

[30] Kundu, S.T., et al. (2022) The microRNA-183/96/182 Cluster Inhibits Lung Cancer Progression and Metastasis by In-

ducing an Interleukin-2-Mediated Antitumor CD8+ Cytotoxic T-Cell Response. Genes & Development, 36, 582-600.
https://doi.org/10.1101/gad.349321.121

[31] Sise, M.E., et al. (2023) Soluble and Cell-Based Markers of Immune Checkpoint Inhibitor-Associated Nephritis.
Journal for Immunotherapy of Cancer, 11, e006222. https://doi.org/10.1136/jitc-2022-006222

[32] Liang, Y.M., Miao, Y.Y. and Xiang, J.J. (2022) Circular RNA circESPL1 Knockdown Allviates Lipopolysaccharide
(LPS)-Induced Lung Cell Injury via Sponging miR-326 to Regulate MAPK14. International Immunopharmacology,
112, Article ID: 109146. https://doi.org/10.1016/j.intimp.2022.109146

[33] AREbfE, EibR, HEHE, 5 BT WSS 50 FXHET 7)1 S OB R A g 2 TALRID]. 2R
TER S 24 (AR FHARR), 2023(6): 1-15.
[34] Liu, J.L., et al. (2020) Knockdown of MAPK14 Inhibits the Proliferation and Migration of Clear Cell Renal Cell Car-

cinoma by Downregulating the Expression of CDC25B. Cancer Medicine, 9, 1183-1195.
https://doi.org/10.1002/cam4.2795

DOI: 10.12677/tcm.2023.124133 903 e

$
i


https://doi.org/10.12677/tcm.2023.124133
https://doi.org/10.1016/j.chmed.2021.11.002
https://doi.org/10.1007/s00289-022-04091-8
https://doi.org/10.4103/ijp.IJP_515_19
https://doi.org/10.1186/s12890-022-02272-9
https://doi.org/10.1016/j.phyplu.2023.100419
https://kns.cnki.net/kcms/detail/42.1204.R.20230227.0831.002.html
https://doi.org/10.1097/MNH.0000000000000696
https://doi.org/10.1101/gad.349321.121
https://doi.org/10.1136/jitc-2022-006222
https://doi.org/10.1016/j.intimp.2022.109146
https://doi.org/10.1002/cam4.2795

& E

[35]

[36]

[37]

(38]

[39]

[40]

FiUF, SR, FF5E, 4. Dickkopf MHKEHE 1 0|l & S A P1-C 5 5 /) BN L Bz 4 i ik i 4 s
MUCSAC[J]. A9 254K, 2023, 39(1): 248-261.

Gu, C.Y., et al. (2023) Role of SUMOylation of STAT1 in Tubular Epithelial-Mesenchymal Transition Induced by
High Glucose. Molecular Medicine Reports, 27, Article No. 42. https://doi.org/10.3892/mmr.2023.12929

Egen, J.G., Ouyang, W.J. and Wu, L.C. (2020) Human Anti-Tumor Immunity: Insights from Immunotherapy Clinical
Trials. Immunity, 52, 36-54. https://doi.org/10.1016/j.immuni.2019.12.010

LK, 75H, e, & PEHET ThU/Th2 G- Fariayy 8 i S s g o 5t R oL]. Hh [E S5y
7% 4k & 1-9. https://kns.cnki.net/kems/detail/detail.aspx?doi=10.13422/j.cnki.syfjx.202202330, 2023-03-11.

=P, T, 3B, S5 CDA+T WA IEHAE 19A Bim /e R it R []]. MRICEEZiZ: &, 2022, 34(10):
114-116.

ER, A2, LFRE, S BT Thi7/IL-17A (5 S ER R AN BT M 2 B0 R AH T IR R BRI 2 hE
FIALHI[I/OL]. = 2415 B: 1-12. hitps://kns.cnki.net/kems/detail/23.1194.R.20230307.1320.004.html, 2023-03-12.

DOI: 10.12677/tcm.2023.124133 904 HRE 2


https://doi.org/10.12677/tcm.2023.124133
https://doi.org/10.3892/mmr.2023.12929
https://doi.org/10.1016/j.immuni.2019.12.010
https://kns.cnki.net/kcms/detail/detail.aspx?doi=10.13422/j.cnki.syfjx.202202330
https://kns.cnki.net/kcms/detail/23.1194.R.20230307.1320.004.html

	基于网络药理学与分子对接技术探索麦味地黄丸对特发性肺纤维化和2型糖尿病“异病同治”的作用机制
	摘  要
	关键词
	Mechanism of Maiwei Dihuang Pills in Treating Idiopathic Pulmonary Fibrosis and Type 2 Diabetes Mellitus with “Treating Different Diseases with Same Method” Based on Network Pharmacology and Molecular Docking Technology
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 麦味地黄丸活性成分及靶点筛选
	2.2. IPF和T2DM靶点收集和交集靶点获得
	2.3.“麦味地黄丸–成分–靶点”网络构建
	2.4. 蛋白质互作(PPI)网络构建及核心靶点分析
	2.5. GO功能和KEGG通路富集分析
	2.6. 分子对接

	3. 结果
	3.1. 麦味地黄丸活性成分及靶点确定
	3.2. 麦味地黄丸与IPF、T2DM的交集靶点获取
	3.3. 中药成分–靶点–通路网络
	3.4. 药物–活性成分–靶点网络与分析
	3.5. GO功能和KEGG通路富集分析
	3.6. 分子对接验证

	4. 讨论
	参考文献

