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Abstract: Objective: To explore the mechanism of Acanthopanacis Senticosi Radix et Rhizoma seu Caulis in
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improving idiopathic interstitial pneumonia by network pharmacology and molecular docking technology, and to
optimize the extraction process of Acanthopanacis Senticosi Radix et Rhizoma seu Caulis. Methods: Active components
of Acanthopanacis Senticosi Radix et Rhizoma seu Caulis and their corresponding potential targets were screened using
the HERB database. Genes related to idiopathic interstitial pneumonia were screened from the GeneCards and
DisGeNET databases. Venny2.1 was used to obtain the intersection of active component targets and idiopathic interstitial
pneumonia targets. Cytoscape 3.10.1 software was used for data visualization to obtain the active component—target—
idiopathic interstitial pneumonia network diagram of Acanthopanacis Senticosi Radix et Rhizoma seu Caulis. The String
database was used to construct a protein—protein interaction (PPI) network, and the DAVID database was used for
Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of
potential targets. AutoDock Tools 1.5.7 software was used for molecular docking and to evaluate the stability of protein
binding, resulting in 3D binding models. Reference was made to the Pharmacopoeia of the People's Republic of China to
determine the indicator components. An orthogonal experimental design was used, with ethanol multiple, ethanol
concentration, time of extraction, and exiraction times as influencing factors, and comprehensive score and extract
yield as evaluation indicators, to determine the optimal extraction process of Acanthopanacis Senticosi Radix et
Rhizoma seu Caulis. Results: A total of 427 potential targets were screened, and 185 common targets were obtained by
intersecting with 2 023 idiopathic interstitial pneumonia—related targets. GO function enrichment analysis showed that
the biological processes regulated by Acanthopanacis Senticosi Radix et Rhizoma seu Caulis in improving idiopathic
interstitial pneumonia mainly focused on the positive regulation of protein kinase B signaling, positive regulation of
MAP kinase activity, protein serine/threonine/tyrosine kinase activity, and regulation of protein tyrosine kinase
activity. KEGG pathway enrichment analysis indicated that Acanthopanacis Senticosi Radix et Rhizoma seu Caulis is
involved in regulating multiple pathways, including the PI3K—Akt signaling pathway, Ras signaling pathway, MAPK
signaling pathway, HIF-1 signaling pathway, and Rapl signaling pathway. Protein interaction analysis identified five
core genes: AKT1, GAPDH, SRC, EGFR, and STAT3. Molecular docking further verified the binding stability of
the main active components of Acanthopanacis Senticosi Radix et Rhizoma seu Caulis (eleutheroside B, eleutheroside
E, isofraxidin, and sesamin) with these five core genes. The indicator components were determined to be eleutheroside
B, sesamin, and isofraxidin. The optimal extraction process was determined to be extraction with eight times the
amount of 60% ethanol, twice, each time for 180 minutes. Conclusion: The active components of Acanthopanacis
Senticosi Radix et Rhizoma seu Caulis can mainly improve idiopathic interstitial pneumonia by acting on the AKTI,
GAPDH, SRC, EGFR, and STAT3 genes to regulate the expression levels of cell cycle proteins and kinases or inhibit
the production and release of inflammatory factors. The extraction process optimized through network pharmacology and
molecular docking technology is reasonable, stable, and reproducible, providing a reference for subsequent in—depth
research.

Keywords: Idiopathic interstitial pneumonia; Acanthopanacis Senticosi Radix et Rhizoma seu Caulis; Network

pharmacology; Molecular docking; Mechanism; Extraction process
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B BRI A SR bR, AR 2.130H “Z¥- 1k
Gy—HS57 R T CWI9 FI CWI7 FI CWI14 1 i
HR/NFEATAE R, CWI9 I E(E 20, CWITHY
FEAE R 5, CWIL4 M BE(E N 19, Fir LK FO0H B (1Y
FRBOLE N 0.46, ZIREMAEREOKO0.11, FHERK
FEMAEE N 043, HEG PR FHETL5 IMBGT
g7, VA AR IR i KA 2 B S i 170 — 1k,
HRAEHA E A, X 3> BT 0 B5OAS R AR H
A Yn=0.46x (an/6.7313)x100+0.11x (bn/0.6237) X
100+0.43% (¢n/0.898)x100(n=1-9) , M4 23 =23 51l
XTSI (& AR bR EE R A TER ST E 15 o 1S
GHERAER IS, FEMTE4,

ZEA T I WA A 2R I A TR XTI T 221
T N . A>B>D>C, 2R A H&EH
Fiw g, AL 2= 0 JE B m, o &
FE R BT 2 0 ABCD.e VB SR B AT e 45
HZE X T Z M mY R : D>A>B>C, %
ST A, DIRZEEA BEMm, HALK RN
FRm, B0 AR T N ABCaDss

ZEA 2R, ABEWAEE, FRBCRR K,
FEARZL BT 5 I, BRI R DIRREX 5%
MR, HABEME, HEZESHGAEIER,
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DIHETLBEM, XEEEWAKR, BURKHE, 2
BT 0 ABCD,, FeAE$EHLT 220N 8 £ 5k 60 %
CBEHREEL 2K, BRI 180 min,

243 REIZWIES T KuFR L, R0

PedenrFEdE, AT 3R, RIS RE, DA
3R T 2SR AT R I, 0 i 0 5 SR I B ML R
R, KOS MR, ROk T 2R
ER AT, HEMRL, WES.

x3 EXHBBIHSER

No. A B C D ETEHEN (mglg) ZIRRE (mglg) FHEEIE(mg/g) ZEATER () HEFR(%)
1 1 1 1 1 6.2579 0.3568 0.6212 78.80 7.03
2 1 2 2 2 6.7236 0.6237 0.8179 96.11 7.89
3 1 3 3 3 5.8728 0.5317 0.8638 90.87 8.22
4 2 1 2 3 5.1392 0.3795 0.8569 82.85 7.24
5 2 2 3 1 5.8487 0.3667 0.8980 80.44 6.43
6 2 3 1 2 6.1606 0.4263 0.8889 92.18 7.26
7 3 1 3 2 5.9857 0.508 4 03711 67.64 6.82
8 3 2 1 3 6.0858 0.3542 0.3756 65.82 7.36
9 3 3 2 1 6.7313 0.4505 0.3830 72.28 6.60
o K 88593 76430 78933 80.173
A K, 88157 83790  83.747 85310
g K, 68.580  85.110  82.650  79.847
R 20013  8.680 4814  5.463
K. 7713 7.030 7217 6.687
% K. 6977 7227 7243 7323
% Ko 6927 7360 7057 7.607
R 078 0330 008  0.920
x4 FENHER 3 iTig
I B L R T s AT 3 M . R R TR, fE T
n 193970 2 391985 20531 P<0.05 IR i TR M A% . R = . il R R
N B 31254 3 65627 3437 AL IR FRBT, g N4 U S R e
By COi%2E) 38184 2 19.092  1.000 PR3 TP (AEIR , e ) 2 % i Al 21 44 A 24 RE A 21 A [
D 56340 2 28170 1475 REEVE R, HBARIERPLEI R 80, AT
A 1164 2 058  97.000 P<0.05 5% J T ) 465 2 B 2 3 F XoF 422 4 R O 20 o) 1 o 7 i
v " 0165 2 0083 13750 T B4 K A P 2, 3 e 3% 0P A 44 T L
CliR%E) 0012 2 0.006  1.000 T 2% 25 B 2R BT TN, AKT1. GAPDH.
D 1332 2 0666 111000 P<0.05

E: Fo5(2,2)=19.0,

R5 WIETZHR
No. PITI B(mgle)  ZHE (mgly) FHEEE(mge) IMFH(%)

1 6.8173 0.5323 0.8680 777
2 6.6614 0.5366 0.8202 781
3 6.6188 0.5325 0.8561 7.83
FHIH 6.6992 0.5338 0.8481 7.80
RSD(%) 156 045 2.93 040

SRC. EGFR. STAT3 f fi J& AR AT i #% 00 $8 i,
PI3K-Akt {5 5 i [ (PI3K-Akt signaling pathway) .
EGFR [ 2 B2 W 4 1 770 it 2514 (EGFR tyrosine kinase
inhibitor resistance) . Ras {8 5 i & (Ras signaling
pathway) . MAPK {5 5 il #% (MAPK signaling pathway)
A B HOC T

WFFE R I, BT i i A% 0o B A AKT 3 3o A S 26
LR TR 2 O 18 O e o [ DS e
WA R -6(1L-6) . MEIFIEN T -a (TNF-a)
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S, AT LU L iR g HERR, PR nT DA e R
PI3K-Akt {5 538 % , 0] Jili 58 5 Jsz g B 48 Ak 2 i
T U 255 il 2T 4 Ak i EFE™ . GAPDH 78 41 2L AR it
R EE HE W EEVERN, 41T 2 GAPDH 1 fEfk
RET), ZHUEFRREREAED . 7R ERIEOLT , WEIR o
RTIReREAT, 2 FEHEERNE . SRC IR BG4
TR AL A0 I K 73005, 2 S lier ik iy 3 A4 ad
e AMFFERBE, M4 H SRCIMRIFIET, 7T LIBH W
ZIN BB 2L 0 e L 2T A A Y A3 Ak, I AR il £ 4
R F= R EGFR 78 fifi £F 2 Ak v i & #8 15 5 22 (0 1
HI, EGFR P 2 I 6 47 ] 57 (EGFR tyrosine kinase
inhibitor) AJ Y&k 2> TGF—o 75 5 114 il J5 S5 150 AR R 41 it 471
FEFHER )[R EGFR {5 555 G2 (fi i 2T 4 41
MUIEFE 7 B0, NI D828 Il 41 4 AL 2, STAT3
VR — B 5 A% 5 B S B0 B e Bl 21 4k 1R
I R AR IVER, STAT3 {5 %5 Hy3 s i
T R R M Il £ A Ak 1) S5 R L ™

FEPZG R T RS, 38 R R A Sk & 2
8 S [ BT (=L 7 7 s M e i € e i =R el
ERILE R I E B RS, {H R K S ) RE A ELOE
(4 SR PRI 380 A TR R o 2% 24 B~ A Ry 52
USRI AR, o] LOGHRITOMA T 1P A 36 1 o A 7
B 53 B PO L AR R ) 2 24 B 2% % Gy o 4
() 5 Y6 6 B A3 AT i e A AE R B M, TR R E X 2%
2R, REE SRR M T R 2 D g
X PRI A RO 5, IR WA 40 78 v 24 R
s, AR AR AR I R SUEE R ol it
SN (AR VW N o By s REZTREUE = A 9 s R U D W Vo
WELGS, A0,

AT 5 45 TN 4% 24 B S0 £ 965 P i A 5 L Y
MEAMET TR, Sl s R a& kB
CWI14 F1 CWJ7 571 H o 1) 5 A8 5 8 e 0
B, 455 RE /N T -9 ki/mol, 7 SCHRAF 5T & B
CWI4 A F G REAMEGY, BARIHRAE
FHP, CWIT 0T LLZE fff il ) £ 4 20 M 3 51, kb
JULSC T 2k 200 L P 35 A, R DA sk A 2 /) RS 78 )
AR R GE RAEP, CWJ9 i A S PI3K/Akt/mTOR
A S 75 Ml 98 A0 LR T R, CW 2 RERE X B i
6] o 2T AE AL O TR R, X6 il 2 4k AL 1) 2 A O SR A 4
PERS2, PR T 7 255 04 B 43 5 TP SGHE BEAR &7, iF
AF ) 0 7 R 2% TIP s B % J A AR AR . it

Ab, FRATT & B CWI2 78 W 45 2 Bf ot b (e,
FRHELE B INT -5 kI/mol, RA WML, (HH%IE
P HAEG MR F BB, REST T 00, Wi
ghdy (hEZGH) 2020 4F — 3 O Ay
O E T, GA IR, AW E CWI9, CWJT,
CWJ14 i Im 2 BU 3 B T 2 i T e F8 bn o AR
Tt D) 245 245 B2 53 BT A AR 1 25 43 B BE A R/ N e T
ST IR FE b, 20 5 R ARG AT O HR
T 25 AV VR R BT 2 P R br o ASHE
FEOT NG 2 T 2058 5 R i 1 I R 28O 45
i T ARG A B R, R T a2 % i i i 5
BT R AT LR
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