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ABSTRACT: Objective The potential mechanism of “Bupleurum —Salvia miltiorrhiza” in the treatment of chronic
hepatitis B was analyzed by means of network pharmacology and molecular docking. Methods The effective components and
targets of “Bupleurum—-Salvia miltiorrhiza” were obtained by using references and databases like TCMSP, Drugbank, Uniprot
and so on. Genecards, Drugbank and OMim were used to search for targets related to chronic hepatitis B, and Venny

database, String database and Cytoscape platform to build effective components — target interaction network. The function
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and pathway enrichment analysis of the core targets were carried out by R language to predict the potential key components

and action targets of “Bupleurum—Salvia miltiorrhiza” in the treatment of chronic hepatitis B. Autodock and Pymol software

were further used to conduct molecular docking between its active components and HBcAg, HBeAg and HBsAg in order to

analyze the mechanism and feasibility of its treatment. Results We obtained 73 active components of “Bupleurum — Salvia

miltiorrhiza” in the treatment of chronic hepatitis B. There were 985 potential targets of chronic hepatitis B. According to

the network of common compounds and targets of “Bupleurum—Salvia miltiorrhiza” in the treatment of chronic hepatitis B,

there were 67 effective active ingredients such as quercetin, luteolin, kaempferol and tanshinone, and 88 common targets

such as PTGS2, ADRB2, HSP90A1 and ESRI. Through GO and KEGG analysis, it can be seen that it is involved in

biological processes such as cytokine receptor binding, as well as signaling pathways such as hepatitis B, to play an

important role in treatment. The docking of core components with target proteins showed that quercetin and luteolin had a

good affinity with HBcAg, HBeAg and HBsAg. Conclusion Through network pharmacology and molecular docking, the

complex action characteristics of “Bupleurum—Salvia miltiorrhiza” in the treatment of chronic hepatitis B were fully reflected,

which provides theoretical basis and new therapeutic direction for further experiment and clinical practice.

KEY WORDS: network pharmacology; molecular docking; Bupleurum; Salvia miltiorrhiza; chronic hepatitis B
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H1 )2 % (danshensu) . JHB 2 A (salvianolic acid A) Bk, A5 20 S8 —PE 2B RO 73 4. Ik 1T
A ATREIASFE R OB {65 DLEHM &M g /xR EE 4 BT I A 808 or b 7 B R
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®1 “CHR-AZEIMSILE

e S MOL ID sty 0OB% DL
Sed CHI MOLO001645 Linoleyl acetate 42.1 0.2
Al MOL002776 Baicalin 40.12  0.75
CH2  MOL000449 Stigmasterol 43.83  0.76
CH3  MOL000354 Tsorhamnetin 49.6 031
CH4  MOL000422 Kaempferol 41.88  0.24
CH5  MOL004598 3,5,6,7—tetramethoxy—-2-(3,4,5—trimethoxyphenyl)chromone 31.97 059
CH6 ~ MOL004609 Areapillin 4896  0.41
CH7  MOL013187 Cubebin 57.13  0.64
CH8  MOL004624 Longikaurin A 4772 0.53
CH9  MOL004653 (+)-Anomalin 46.06  0.66
CHIO  MOL004718 a-spinasterol 4298  0.76
CH11 ~ MOL000490 Petunidin 30.05  0.31
CH12  MOL000098 Quercetin 46.43  0.28
F+%  DSI MOL001601 1,2,5,6-tetrahydrotanshinone 38.75  0.36
DS2 MOL001659 Poriferasterol 43.83 0.76
DS3  MOLO001771 Poriferast—5—-en—3beta—ol 36.91  0.75
DS4  MOL001942 Isoimperatorin 4546  0.23
DS5  MOL002222 Sugiol 36.11  0.28
DS6  MOL002651 Dehydrotanshinone 11 A 4376 0.4
Al MOL002776 Baicalin 40.12  0.75
DS7  MOL000569 Digallate 61.85  0.26
DS8  MOL000006 Luteolin 36.16  0.25

DS9  MOL007036  5.6-dihydroxy—7-isopropyl—1,1-dimethyl-2,3—dihydrophenanthren—4—-one 3377 0.29
DSI0  MOLO007041 2-isopropyl-8-methylphenanthrene—3,4—dione 40.86  0.23
DSI1  MOLO007045 3a-hydroxytanshinone I a 44.93 044
DSI2  MOLO007048 (E)-3-[2-(3.4—dihydroxyphenyl)~7-hydroxy—benzofuran—4—-ylacrylic acid 4824 031
DSI3  MOLO007049 4-methylenemiltirone 3435 023

Dol MOLOOT050 2—(4-hydroxy—3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3- 6278 04
benzofurancarboxaldehyde

DS15  MOLO007058 Formyltanshinone 73.44  0.42

DS16  MOL007059 3-beta—Hydroxymethyllenetanshiquinone 32.16 0.4l
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DS17  MOLO07061 Methylenetanshinquinone 37.07  0.36
DS18  MOLO007063 Przewalskin A 37.11  0.65
DS19  MOL007064 Przewalskin B 110.32  0.44
DS20  MOLO007068 Przewaquinone B 62.24 041
DS21  MOLO07069 Przewaquinone C 55.74 0.4
DS MOLOOTOT0 (6S.7R)-6,7-dihydroxy—1,6—dimethyl-8,9-dihydro—7H-naphtho[8,7-g] 431 045
benzofuran—10,11-dione
DS23  MOL007071 Przewaquinone I 40.31  0.46
DS24  MOL007077 Sclareol 43.67  0.21
DS25  MOL007079 Tanshinaldehyde 5247 045
DS26  MOLO007081 Danshenol B 57.95  0.56
DS27  MOL007082 Danshenol A 56.97  0.52
DS28  MOLO007085 Salvilenone 30.38  0.38
DS29  MOL007088 Cryptotanshinone 52.34 0.4
DS30  MOL007093 Dan—shexinkum D 38.88  0.55
DS31  MOL007094 Danshenspiroketallactone 5043  0.31
DS32  MOL007098 Deoxyneocryptotanshinone 49.4 0.29
DS33  MOL007100 Dihydrotanshinlactone 38.68  0.32
DS34  MOLO007101 Dihydrotanshinone | 45.04  0.36
DS35  MOL007105 Epidanshenspiroketallactone 68.27  0.31
DS36  MOL007107 €09092 36.07 025
DS37  MOL007108 Isocryptotanshi—none 5498  0.39
DS38  MOLO07111 Isotanshinone 11 49.92 0.4
DS39  MOL007115 Manool 45.04 0.2
DS40  MOLO07119 Miltionone | 49.68  0.32
Ds41  MOL007120 Miltionone I 71.03  0.44
DS42  MOL007121 Miltipolone 36.56  0.37
DS43  MOL007122 Miltirone 3876 0.25
DS44  MOLO007124 Neocryptotanshinone Il 39.46  0.23
DS45  MOLO07125 Neocryptotanshinone 5249  0.32
DS46  MOLO007127 1-methyl-8,9-dihydro—7H-naphtho[5,6—g]benzofuran—6,10,11-trione 3472 0.37
DS47  MOL007130 Prolithospermic acid 64.37 031
D48 MOL0OT132 (2R)-3-(3.4-dihydroxyphenyl)-2—[(Z)-3-(3.4-dihydroxyphenyl)acryloyl] 10938 035
oxy—propionic acid
DS49  MOLO007141 Salvianolic acid g 45.56  0.61
DS50  MOL007142 Salvianolic acid j 43.38  0.72
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DS51  MOL007143 Salvilenone [ 3243 0.23
DS52  MOL007145 Salviolone 31.72  0.24
DSS3 MOLOOT1S0 (6S)—6-hydroxy—1-methyl-6—methylol-8,9-dihydro-7H—-naphtho[8,7-g| 7539 046
benzofuran—10,11-quinone
DS54  MOLO007151 Tanshindiol B 42.67  0.45
DS55  MOL007152 Przewaquinone E 42.85 045
DS56  MOL007154 Tanshinone iia 49.89 0.4
DS57 MOLO0T1SS (6S)—6—(hydroxymethyl)-1,6—dimethyl-8,9-dihydro—7H-naphtho[8,7-¢g]| 6596 045
benzofuran—10,11-dione
DS58  MOL007156 Tanshinone VI 45.64 0.3
DS59  MOL007134 Danshensu 3691  0.06
DS60  MOLO007136 Salvianolic acid a 2.96 0.7
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JLTE P13k—akt {5 53 % il 1k 22 R 4045 1 40 i 4
Al L B g At 3 B Y 4 L B R AKT X
p21 BfR AL, MM H CDK FI Cyclin #4541 48 il i &
W5 AT Bel-xL 1 Bel-2 {24 -5 AliBS
PRK 1L AR5 5 Y LG B A 52 DNA . P13k-
akt {553 A A Ry 2 I8 12 22 5 B8 19 12 W A 7L 48
B, WS TRYT IR ) A 7
2.8 PHBORSLERRIEEG ST FELE RS
IR AR S Z ARG A A5 A R 516
PR, 25 A AR I M B, 259038 7 B 1
YEFTTREBA . ARYEIE] 4 19 Degree {H07 06 {8 B K
BT SR 43 50 M A Bz 2 (quercetin) (AR 5 25 (lute—
olin), ¥ M5 CHB ¥4 1 HBcAg.HBeAg HBsAg
PEATA S, ZER LR 2, RTAIM R R AR RS
HBcAg .HBeAg HBsAg #UEE [HIW 45 & REEUE R /N, B
AR
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A. it 515 HBeAg

R R GRPERE ), IR IR T 1 £ H bR 2 BB
IR, AT B Lk 2 Ji Ay 2 2 A R 9 > $i v 473 2%
A0 B, o BTGB R I BHIE IS IR i B Ty
2, W\ CHB F# 5 AMKIES 77 i S A s 7
2280 O R BT 2 TR A B B [ I
AP RS o B MR L, 252G CHB g1
R EAEA R H B R wH A AR A R LT I
FESRE W) o A ) CHB FHZG R 5B SRR 7R 3R Y7
CHB #iE R H 7, 5] NS —FHS 2%,
TEHDIRRR I 5 3 S5 - PF S 20 AR BT R 22 S
T AN SR I 22 T =2 50

(2B o ST N S R 2 DO R=y i g
CHB & FEAE 0 RGP LT 73 A, X5 N 14 98 7 50
B985 . BRSPS 2% -CHB—A &R 73— 0 A
P26 G e Jer 159 N7 0, 527 453k, PRER A2 %t
B A B 5 R R B B S 2 AR EAE T 40 B De—
gree {H, 13 225 %HAYT CHB AR 45 88 4>, Horp
F F AL §5 PTGS2 ., ADRB2 .HSP90AA1 .ESR1 .PPARG
A A SCHRRGE WP, PTGS2 fEfS 18 3/ X HBV
FEAEANEIVER 2 SRR I Sk 72 . ADRB2 7
/N AR R sk e h ek HERIA I IR S M
RIS ACRRBEA O, I 548 R N AR AR R A DG,

B. #iiH 2 K 5 HBeAg
10 #WEE KEEZS5ER HBcAg.HBeAg HBsAg I XT #4914

C. it R 5 HBsAg

HSPOOAAL Ja TFFAER FI KR , 7 AI M A2 A0 2 7%
PET JEAT 28 5 33K M0 TR AL, W AT S5 BEL i 1
HE— 2P A

i PR S5 36 T 50 3 W 20, Sl i 5 LA 14 5 e 240
i, AN e A PR R AN L G MTT AR 2R NR
HIRE ), A0 S P DA 3~ B A i, 2 D 4 i ) 2 Dy i
WS IEDTRAE I ; RIS EHES 5 T
ou— N R R AL A T P AR S T A A A e R
Wl D SO B2 2 v A R0 53 T AR e 14 1%
P, S0 R A A MG A AR 2R RS 08D T AE B4
PG 15 , SE g 1 Ji LA K A v LA S e 1 e,

it GO TIRESHHT A KEGG AR 7 423 i 1 3t
] 88 ML R /0T, s AR B AL S A Y T2 A
254 (eytokine recept binding) \ Z AR BLAKTE 3l (recep—
tor ligand activity) NG 2R 2R 0 signaling
receplor activator activity )55 , #1925 5 10 £ 41
FAZ RS & A0 ) 240 1) A o BELWT (5518 4
D B P A AR WS o £ T I LA 2 R R e
(hepatitis B) \P13k—akt {5 5 i % (P13k—akt signaling
pathway ) . A Z& F 4 5 7 /8% 44 38 % (human cy -
tomegalovirus infection )55 , 7E 40 Il A4 1< 3 5 K i T
HOESCHEME ] . o Sl PSR IR £
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RIF 48 6 h 2R AR RIE, S5 PG5 =
7% B G RE, JE HBV SN REM Ut . P13k-akt {5
S R T A RS A S R R P, S 5
P T I =T /DN 200 B s 1) 2 JRE ), 3 P PI3K
AT DA 2K PR AKT, i A0 R A0 A K R
PTEN FIEGALHY AKT 5 P58 g o R s 3 5
FEHOH Gl Z AR S 5 A T A KR
HABH , P13k—akt 1 3RIK 5 PRI R 4 01 52 TE ARG, 3R
W23 5 T 40 o 5 2 T 4 SR A0 AR RS RN AR
ZEREAR,

HBV 5 R M2 AL 5, AR UM i i
S | S S e A, S B A B 0 AR T BUA
FEPl, I T KRR AR R HBsAg & S ECRIE 2 1)
FHLJEA, REfE SN B E TEBR HBY BYIE AL , o I R
I CHB 15 20 1) 28 bR 2 —, HBcAg 5
HBeAg #8J& HBV & il F v [] 20 7= A i e A 1
P HAE R WLEE HBY & il 1996 F5 . HBcAg /& HBV N
KIS Z— , 2ok NIRRT AR 16 A0 i 22 1
Rk, S5 RPN, #E— 1 U5 HBeAg 7
YR TS, 30 25 MO A, R A A 3 A I, O B
M3 23R BAPE 5 BB 24 )5 B R FEAH O, HBV
A P A4S 8 1 HBsAg .HBcAg .HBeAg, 5 5 i
BIRBEA N PR TG, S FHBOMYER: CHB 7E
SR ) B R BRI A2 A R B, o el
HBsAg HBcAg .HBeAg /52l CHB 1) 32 2 BE K HE 11,
R Pl 4 F 07 2 A R00HG PR 23 B2 R (quercetin) |
AR E FE (luteolin) 5 CHB ' #1 25 4 HBcAg.
HBeAg HBsAg 70 F X%, 45 & e B /N, W 2 A1)
B AR SRR BT SS G RE I HBY
XoF JTF 40 6 1) W B, O LA HBeAg .HBeAg HBsAg
(R 5300, Ul 6 3 R T 24P O 800 0, A R
ST BT T2 B A ) AR, A X ik R A8
B HSV HIV Bl R 8 3 AL OhAE K 8 LA
PRAMUIRGFEE P , A S1 5256 2 I e R HAT R Y
HL HBV W71,

AT A2 FH 0 2% 245 B2 T 53 R AR 255 1 7
2L T T SE PSR HATE CHB YA SR UK
I3 O g A P T S BB T A T T 4
Ak AR EEE P D R A AR s e ) SEVE R L
il , LA — a2 B TN R0 AR | S 22 A AT DL aE i A
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