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Mechanism of ginsenoside Rh2 in the treatment of pulmonary fibrosis

based on network pharmacology and molecular docking

JIAO Yuxin', JIANG Yixian’, HAN Longzhe’, SUN Jingxin', QUAN Jishan'

( 1.College of Pharmacy, Yanbian University, Yanji 133002, China; 2.College of Medicine, Yanbian
University, Yanji 133002, China; 3. Yanbian University Hospital, Yanji 133000, China )

Abstract: In order to explore the mechanism of ginsenoside Rh2 in the treatment of pulmonary fibrosis, using network
pharmacology and molecular docking technique to predict the potential targets. The results of network pharmacology show
that ginsenoside Rh2 has 70 targets, pulmonary fibrosis has 2963 targets, 50 intersecting genes and 10 core targets for drug
treatment of disease. Ginsenoside Rh2 has 122 biological pathways and 361 functional analyses in the treatment of pulmonary
fibrosis. The results of molecular docking show that ginsenoside Rh2 exhibit stable binding activity with the nine core targets.
These studies suggests that ginsenoside Rh2 may participate in the treatment of pulmonary fibrosis through multiple targets and
pathways, and the results of this study can provide references for the subsequent investigation of ginsenoside Rh2 treatment
of pulmonary fibrosis.
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SRR AR , 41 2014 4F LY Pirfenidone 1 Nintedanib H AR T14Y7 R P IWIfLr 4ifk, HACR— ©.
W s, MEZASIRITIE QA BA — AR, b AS B R AS T R 2GRSy, B Al
IRGBE ST | BUB . VAR PRI R G L DU ST L R AT . 2023 4, WAL CE D R AEL, NS
ST Rh2 AT AS49 4 b —R s Ak, JFEUE T AS 21T Rh2 o] LUSZEILF 4 fb i it g 2022 45,
KIFESE W AFTE B, NS BH Rh2 Al b SO0 B 11 430 E T, 00 T s R 27 Ak AL AR

WHIERIT, 4 25302 5 03 - X AR, & AT AR 25 53 . 280808 A S B0 12 W Z R AH LA
FHALA BRI, A SOOI 090 2 25 B4 R0 43 F X HeR R I — 25 4R 58 T NS 84T Rh2 JRY7 Il - 44k i 1 FI AL
i, AT R NS AT Rh2 (YT REF AL L BIE 2% FIRF 5 7 1)

1 WHRRE

1.1 AZEH Rh2 B S0HE

B, R G R G 25 =286 5 0 HF 5  (http://old.temspw.com/temsp.php ) {2 A\ £ 12 H Rh2
B RH AT 5, R L A 45 244 S A Uniport (4% ( Uniport, https://www.uniprot.org/ ) X H: 44 FR itk
TTREIE, LA BIAREFE R 2 FR s SRS, A% %2 Swiss Target Prediction ( http://www.swisstargetprediction.
ch/ ) AV 72 PharmMapper ( http://www.lilab-ecust.cn/pharmmapper/ ) 3515 A S B4 Rh2 (VE AR A i,
T SAHOCEE SO IR A 30, DL A 2 25 P AH OCHE A5
1.2 FhEF4E YRR SRV TR

B, 1 Genecards %44 )& ( http://www.genecards.org/ ) F1 A & 5 5 /K 5t 1% K 3 2 ( https://www.
omim.org/ ) AHZF4ELL “pulmonary fibrosis” N CHIRFITIE ; SR)G, B IFAHCEHE R KA R, KE
S A 25 5 B A S i
1.3 ASEH Rh2 SFHUHN RS RIfHE

B 25 AR B S A venny2.1.0 7EZRAE K] T H (https://bioinfogp.cnb.csic.es/tools/venny/ ) H',
ICEIAT ARG NS Rh2 ST 4y S8 88 s, JF DLGHEA T ik
14 Z|ER—ERARBEERMNEENDERIZOESRIIREL

BC, B AEE 2S 5 A% STRING11.0 45 ( https://version-11-0.STRING-db.org/ ) H1, PAFRISHE 1 Jli—
HEAFAMHEAER (protein-protein interaction, PPI) [MZ%ICEHR, IFHEIL PPI W26 3¢ R AR5 B L, “TSV”
WSS ARE, TR R Se- 5 A3 Cytoscape3.9.1 41477, DAL Z il vl #4L %) PPI M45 185 i,
FIIF Cytoscape3.9.1 FAFH Y “Network Analysis” THHEXT A &S A H A v | B2 Hpo O R ol
PESFVEATHR N AT . DA a2 SR S A
1.5 ASEH Rh2 AT AL REXEE SR GO e E & 2T KEGG B EE 7

G, KSR S T A FI DAVID i (https:/david.nciferf.gov/ ) 1, JEXTHAEAT GO TREM KEGG
P AT, LUARAS AN S B Rh2 16Y7 4T 2 A0 iR DGR s 1% A2 8 Rh2 (940 208 VR T A
ARG ; RE, A S TELRAER T2 (http://www.bioinformatics.com.cn/ ) 2| A S AT Rh2 557 il
LFYEAL A OCHE 25 1Y GO A3 A IR KRN KEGG 38 ' 4R /3 i < A
1.6 AZEH Rh2 T4 LBIEXEE S o F 7574

XA R . OFH chemdraw #EA S A Rh2 B8 “mol2” #%28 . @FIf chem 3D (1) “MM2”
DyEext FabECARR) “mol2” A& NiEAT 113mtiAk, 154 “minimize energy” AbPHE 152 HE & fe/ MEAY LAY

“mol2” #3( . @FIT PDB bi/F T & ML LG FAY XRD fIRE5H, IFHI ] Pymol 2.4.0 #fF 5Bk
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S P KRN PR, AR “pdb” K82 . @HIJH AutoDockTools-1.5.6 ZXAHKIAT “pdb”
A 2 A A5 L IEA TN &R “ compute gasteiger” | “assign AD4 type” AbER , FWRE AL RIS )8 1 ARAE AL “pdbgt”
KA Z R EE . @FH AutoDockTools-1.5.6 B4 AZ 4 Rh2 B9 “mol2” #%5:Ui#1T “Choose Root”
H1 “choose torsion” “FIEZUAGALEE, FRF AL S I BCRIRAE  “pdbqt” #5XELIAR . @ R-AFE) “pdbqt”
BCARFIER AE “grid” AT, JFE “grid” MIXHESEL WE T . AZS 21 Rh2-ALB 1A br
x=25.193, y=6.582, z=17.426; #& FR I} x=62.344, y=24.133, z=50.278; AZ 1 Rh2-TNF (]
DARFR x =-6.927, y=-1.635, z=-29.441; ¥ TR} x=33.667, y=33.667, z=33.667) ; AS 2 Rh2-
STAT3 ( HULABHR x = 12,716, y = 54359, z=—0.444; H TR oF x = 13.444, y=22.183, z=13.444) ;
NS Rh2-VEGFA ( FulAFR x = 25917, y =22.472, z=-0.862; #& 7/ 5F x = 27.052, y = 49.342,
z=750.960) ; AZEFH Rh2-MAPK1 ( thula 845 x =39.733, y = 58.886, z = 30.225; kTR F x = 36.0,
y=315, z=41.25) ; GinsenosideRh2-BACL2L1 ( Hul 445 x = -8.237, y=-9.634, z=10.427; k&R~
x=45.0, y=45.0, z=18.75) ; AS R Rh2-MAPKS ( .0 MbR x =—4.331, y=53.16, z=4.675; #&F I
SFx=1125, y=9.75, z=18.75) ; AZHH Rh2-CASP3 ( HulrAk#R x = 1.304, y=34.101, z=12.911;
b FRF x =28.194, y=16.111, z=50.75) ; AZ 21 Rh2-SRC ( Lo AAR x = -14.891, y = 17.999,
z=1.085; #F R x =150, y=15.0, z=15.0) ; ASEH Rh2-IL2 ( F.04%R x = 2.073, y = 1.307,
7= 14.303; #& T F x = 19.111, y=43.0, z=59.244) . (D FIfHl AutoDock vina 5 J85F 77X 4% (xR
ol o ) I AZS B Rh2 5 FIRAY 10 M8 SR A5G 68 @FIHT Pymol 2.4.0 BRI X 45 L AT
EE A0S R

2 GR55R

2.1 ASEH Rh2 HIESMIFELER

FI T 25 & g8 24 B2 80N P S 03 B o 6 48 R “renshen” |, IR AR IR A= 0 A B ( (oral-
bioavailability, OB) = 30% ) MIZ&251E ( (drug-likeness, DL) = 0.18) ¥} HgEFTfi vk 5 /58] 12 4~ A
Z: A Rh2 IVERHE & FIFH “Swiss Target Prediction” fifie “RIREME” KT 0 AU &, b Ibag3) 25 4~
ANZ AT Rh2 BVE RS ; A H PharmMapper 2085 % AL IE 4081 A 24T Rh2 (9 “mol2” 4544, bk
137 33 N AS B Rh2 BMEFFE A TR e g T 608, 53605 70 S AZS B Rh2 I7ERIHE A
2.2 BN KR SR TFIELE R

B4, UL “pulmonary fibrosis” AR 7E GeneCards ZUHiEHH FEA TR ZR , DALAEAS 5] 5863 A5 4T 4
AEAHDCHHE 615 HAK, K545 319 5863 AT 4EALHT i flal it “HHOCHERS 5" A LB Tk, d i dRAs
3| 2932 N5 LT AEAAHOC AT 415 PR, 75 OMIM Al e Howh 78 5 it 2T AR AL A DG BT A, JTH IR BFAR1Y
A AT A I AN B B R M, e IR 5] 2963 Nl £F AEAL AN OCHE A5 5 5o, A FHAELRAEIR T H. venny2.1.0
TR I NS B Rh2 S IR EF 4RO AR DCHE £ venny &1, 3452 50 ADIERIELA, nEl 1 R .

A e 1Rh2 IH£F 4k

1 AZEH Rh2 SHAHELHERXESH venny
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23 AZEH Rh2- FisF4E L3052 PP 4 HVHIE

B NS AT Rh2 FIEF 4k Ay S [ 40 5 % A 21 STRING11.0 -4 Hil Cytoscape3.9.1 GRS A S
1 Rh2- i AE AL A0 50 PPL 2 1], &l 2 s . fHIEL 2 ATLAA T, 78 PPL 28 47 /N1 i, 334 %A
HARIEL, MR- BRI R B45053 3R 13.4 F10.684.

crss - SYK gaiss
NFKBIA .

[BF:} GSTP1
PIM1 ppoyap: CA2

E2 ASEFH Rh2- fisF4ENEE SR PPI MLE[E
24 NS EH Rh2 AT A4 A2 D8 R 3R EL
Jui i Cytoscape 3.9.1 H1[¥) “Analyze Network” 34X PPI MZ& 3474 M Bt Ja 2ediik i 10 A~ Aep
Ok SR OPE SR O TR O AR L (LR 1) L RER L Ry BdERT AL, X 10
RO FTEIRS T I ET AEAL 2 R v m] BB A O A 1Y
1 ASEH R ATHARUNZOESHARINTER

el HREAARK Py Hl Gk B
1 ALB 0.201483864 0.836363636 37
2 TNF 0.089388115 0.793103448 34
3 STAT3 0.077025071 0.741935484 30
4 VEGFA 0.070774044 0.741935484 30
5 MAPK1 0.049139585 0.73015873 29
6 BCL2L1 0.037784883 0.696969697 26
7 MAPKS 0.037770543 0.73015873 29
8 CASP3 0.035184634 0.71875 28
9 SRC 0.028358932 0.707692308 27
10 IL2 0.026320176 0.666666667 23

2.5 GO INEEEE DA KEGG B EE DT

A SCHIH] David £040 FEXT 50 S22 4R 5 s 04T GO & 4 70 A fil KEGG 3 % & 52400 . GO & 4240 Hr 3k
155 361 45 H , 4 FIiE (molecular function, MF ) 42 4, 44143 ( cellular component, CC ) 314>,
Wit 2 (biological process, BP) 288 A~ . & | B EDULHL T GO & 4E MR, A CHE MF, CC.
BP ik #E T HEZ HT 10 25 B2 T AS B Rh2 BT IR A1) GO & Mt =/ —FEIR A,
G 3. I 3 ATLUE Y, NS R Rh2 W67 2T 44k il S i AR W R 4G R Tk 2 L T ) 3 2R
H#ERR 1L (positive regulation of protein phosphorylation ) | F:E A IE M85 ( positive regulation of gene
expression ) . 25 H T & A W4 25 1 1E 1 $%E (positive regulation of protein complex assembly ) | i 7= 2 i1
] J#4% ( negative regulation of apoptotic process ) . ZHfi7h=%5 0] ( extracellular space ) | ZffIZPX. ( extracellular
region ) | BAZR4ES (integrin binding ) | FEHZE S . MAP BEHE4AF .

KEGG it i 5 420 Ar A5 2] 122 J5A5 Sl . O 1 S EDULHL 1 ffF KEGG 18 % 5 42 0 i 4821, ARSI
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HEZA T 20 AR5 5 T FE L A S8 1 Rh2 1677 IS 4E L8050 KEGG 38 #% & 4 4B i i I, el 4 i
7 AN A HESS SR RAE 44 B , OB L BEVIZ 465 Sl B a2 by ) . i 4 FTRUE T, A
S Rh2 107 £T AL AR O B A% AR BOR SRR oKL RE AL | FRAE AT % | TL-17 0% . TNF i #%55 .

(=]

enrichment
S

Biological process Cellular component

E 3 ASEH R AFTAAHNLESN GO ERSTH =4 —FIKE

Molecular function

Lipid and atherosclerosis

Kaposi sarcoma- associated herpesvirus infection
IL- 17 signaling pathway

C- type lectin receptor signaling pathway

Pathways in cancer . - logyg(pvaule)
AGE- RAGE signaling pathway in diabetic complications L ]
Tuberculosis [ ]

Th17 cell differentiation [ ] 10

TNF signaling pathway

Hepatitis B [ ] 8

Yersinia infection ®

Fluid shear stress and atherosclerosis

Chagas disease ° e 100

Toxoplasmosis ° @ 125

Coronavirus disease - COVID- 19 o @ 150

Apoptosis °
Salmonella infection [ ]
Pathogenic Escherichia coli infection L
Epstein- Barr virus infection{ @

Necroptosis{ ®

8 10 12

4 ABEH RTINS KEGC BREEN NS EE

2,6 DFIIRERKRSH

N T NS BAT R2 Y7 I A O RS R 25 G 0, RIS AT Rh2 VRN FBOiR, o
LS (ALB, TNF, STAT3, VEGFA. MAPKI1, MAPKS. CASP3, SRC. IL2) ffJ K4 FZ & . B
FERW : F45GHE/NT —5.0 keal/mol KRB SZ AR Z A1 A 45 GG PEALS 3 456 HE/N T —4.0 keal/mol £/
LA SZ R 2 [R) AT — 5 S5 600 T, A5 A RN, W45 & dase s /el il i S0 L i /KA B
ER . m-m B SHEAZE " BAS B R 5L 10 AR08 85 UEF 740 T XHE B 15 (1 45
HREWE 2. hE 2 LB, AS 21 Rh2 5 ALB. STAT3. VEGFA, MAPK1, MAPKS8, CASP3, IL2
X 8 NS IS A IR, Hirp AZ R Rh2 5 ALB (45 AT TER T . /5 o NS EH S A
Z: AT Rh2 470 F0HER) 3D & . K 5 aTRUE H, AS R Rh2 5 ALB 454 5k LEU-250, JHIE K
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T 1IAEEE; ASRTF Rh2 5 TNF 45800585 TYR-191, GLU-192, 233 T 1 N%UE; AS 4T Rh2
5 STAT3 45 & B3R GLU-612, SER-611, I3 BB 1 1 >4 ; NS R 1 Rh2 5 VEGFA 454 1Y5%
J£ LEU-32, GLY-59, SER-50, CYS-61. ASP-63. LYS-107, 398k 9 N4 4E; A2 R4 Rh2 5 MAPKI
454 A% SER-53 . LYS-151. ARG-67, H:JE i 9 A &U4E; A2 Rh2 5 BCL2LI 254 5% 5t GLN-
121, GLN-125, I 5IIE R T 1 A&l ; A2 4F Rh2 5 MAPKS 254 19583 GLN-37, LYS-55, ASN-
156, ASN-114, HIERL T 5 455 ; AS 13 Rh2 5 CASP3 454 sk JE LYS-137, GLY-125, TRY-197,
HIE R 5 Sl ; ASBAF Rh2 5 102 254 19583 ASN-88, ARG-81, /AR T 3 4N 1 4~ .

WFRRY]: ALB JEIGIR FIZWifiTh Re 0y & B br, H5 ] DURDRAl & i 47 4R (b i) ™ S 2 . VEGFA
REASE 3 18 2T 2 A 56 R TR AR M I 2T 4 Ak 1) & e iR U MAPK L I MAPKS LA e b il il 21 4k
2B A B AR T VR, BRI T B i i 27 4 AL R A UL.CASP3 oA (R ki sE AR 0, R B A
TESERTEF AE AL /R " BACL2L1 HA (e s A A T /R, Hoad 6k 2 AR Hh Al 47 4 A i T2 B UL STAT3
RENE 2 SAIMAE K | o RS A BTG Bl , Uik ik S e b I 2T A AR g B il UL IL2 R TNF HLAT (2 HE R AE A Il
A RCVER, SR DAl AT A G A2 AR UYL PRI, F A B AT A S B A Rh2 Sk o AN A A
ST AEALVEIT

#z2 ASEF R MESEANESR

SZAREH PDB-ID gh4fe ) (keal/mol)
ALB 418u -9.0
TNF 7jra —4.30
STAT3 Ibgl —6.20
VEGFA 6zbr -8.70
MAPK1 4qta -7.90
BCL2L1 4qvx —6.40
MAPKS 417f —7.80
CASP3 Inmq =7.10
SRC 4f5a 5.80

IL2 1m49 -8.30

W A W ASREH Rh2-ALB; B N AZ A Rh2-TNF; C N AZHF Rh2-STAT3; D H A SR H Rh2-VEGFA; E &
ANZ A Rh2-MAPK1; F i ASEH Rh2-BCL2LI; G M A S 2 H Rh2-MAPKS; H A S IEH Rh2-CASP3; 1 h A
Z: B4 Rh2-1L2.

5 ABEH R SEF4ENZOERR S F IR 3D
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3 Z5ig

AR SR T 25 B2 RS TR HEROR ST A S B Rh2 WIS AL ML RIE T T 0F5E, 45 R RS
B Rh2 8145 ALB, STAT3, VEGFA., MAPK1, MAPKS, CASP3., IL2. TNF Z&40 5 A AH HAE
RSB Il AT AEAL IR YT, Hopb K i 3 % 3 B4 35 IR SR Sl DK RS RERE AL | e T8 B . TL-17 45 5 B A
TNF 550 | R 45 R n] N 5 SRR 98 NS AT Rh2 TR IR EF de Ak i VE FALHI 45 a4 i % . 1
H1 T 0 265 24 B2 01 X BE R AR S EERST 2GR VR HIALAR PR HAR DA FH AL i A7 Je ik
SR TR .
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