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Study on the mechanism of the Taohong Siwu decoction on angina pectoris

based on network pharmacology and molecular docking validation
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[ Abstract] Objective: This study used a network pharmacology approach to elucidate the molecular mechanism of the Taohong Siwu
decoction ( Bt 4z W 44 % ) for the treatment of angina pectoris (AP), and verified by molecular docking technology. Methods: In TCMSP
and UniProt databases, the bioactive compounds and herbs targets of the Taohong Siwu decoction were collected. Disease targets of AP in
humans were obtained by GeneCards and CTD databases. The therapeutic targets were obtained by taking the intersection targets of the
Taohong Siwu decoction and AP. The protein-protein interaction network was constructed via String database. the core genes were screened
by Cytoscape 3.7.2 software, then the enrichment analysis and visualization were performed. Finally, the molecular docking was verified
by CB-Dock. Results: A total of 75 bioactive compounds of the Taohong Siwu decoction, 237 targets of herbs, 3 525 AP targets, and 185
crossover genes were screened. Topological analysis of the PPI network yielded 18 hub genes. The enrichment analysis results suggested
that the Taohong Siwu decoction might play a role in the treatment of AP by affecting multiple biological processes, cellular components
and molecular functions to participate in the regulation of cardiovascular, blood flow-related pathways, endocrine-related pathways and
inflammation-related pathways. Five hub genes and 10 active ingredients were screened and molecularly docked. The results showed that
the bioactive compounds obtained from the screening were strongly bound to the hub genes. Conclusion: The Taohong Siwu decoction has
a complex mechanism of multi-component, multi-target, and multi-pathway. This study lays the theoretical foundation for further clinical
applications of the Taohong Siwu decoction.
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1.1 ZJWiE o B B r i ik

Wi R RRAEFRBIRES P& (TCMSP) 5k
LU A T e A AT IR MR R B R AR
T 2 A= 018, HIRAEVIFIH B = 30%. 4 Frfs
TEPE RS B 48 BT UniProt 8 E 4 — AL N R 4 .
1.2 25 - G - 3R s B e —f i

12 FBRLL VU35 R 25 D RA G ) BT 9L () B A5 AS B A
Type K Network 344, Ffiliid Cytoscape 3.7.2 B4 #4 5 254 -
FOT - B U 26 1] e
1.3 93 AH AT R R 3R

DL “Angina Pectoris” Jyi6 2% 1A T CTD %3 2 Fll GeneCards
HA 7 R SR 10 B 9 AH DR PR R A e U8,
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STt AR Ry ORAEMRAERE K4 RHE
MOLO001371 TRI1 F#F (Populoside_qt) 108.885% 0.205 e~
MOL001368 TR2 W} Fr G2 BB (3-O-p-coumaroylquinic acid) 37.628% 0286  HBk{=
MOL001361 TR3 8% A87 (GAST) 68.853% 0.572 A=
MOL001360 TR4 IREER ATT (GATT) 87.894% 0.528 B~
MOL001358 TRS iR AT (GAT) 73.801% 0.496 A=
MOL001355 TR6 IR A63 (GA63) 65.544% 0.538 B~
MOL001353 TR7 TREEZ A60 (GA60) 93.169% 0.530 A=
MOL001352 TRS$ IR AS4 (GAS4) 64.207% 0.535 B~
MOL001351 TR9 TR Add (GA44) 101.613% 0.541 A=
MOL001350 TRI10 FRFE R A30 (GA30) 61.718% 0.540 B~
MOL001349 TRI1 FEZR A19 (GA19) 88.595% 0.464 A=
MOL001348 TRI2 IREER A17 (GA17) 94.641% 0.494 B~
MOLO001344 TRI13 FREFE A122- %k (GA122-isolactone) 88.111% 0.537 k=
MOL001343 TRI14 IR A122 (GA122) 64.793% 0.496 A=
MOL001342 TRI15 GA121-isolactone 72.699% 0.537 A=
MOL001340 TRI16 IR A120 (GA120) 84.850% 0.453 A=
MOL001339 TR17 FREZR A119 (GA119) 76.364% 0.494 A=
MOL001329 TRI8 2,3- WA FRFE R A77 (2,3-didehydro GA77) 88.081% 0.530 A=
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STRED IR T A PRI K251t SR
MOL001328 TRI19 2,3- WA RER A70 (2,3-didehydro GA70) 63.294% 0.496 B
MOLO001323 TR20 #5{§i¥ al (Sitosterol alphal) 43.281% 0.784  Hhi=
MOLO000493 TR21 ZEi{§E# (campesterol) 37.577% 0.715 iz
MOL000358 TR22 B- %+ (beta-sitosterol) 36.914% 0.751 iz
MOL000296 TR23 ‘¥ ZH G (hederagenin) 36.914% 0.751 ki
MOL002776 HHI ¥%# (Baicalin) 40.124% 0.753  4i4¢
MOL002773 HH2 p- #H4# hZ (beta-carotene) 37.184% 0.584 44t
MOL002757 HH3 Zpino:xiﬁzlﬁlof)% [5,6-g] MENZNE -2,4- —fd (7,8-dimethyl-1H-pyrimido[5,6-g] 45.751% 0.186 41k
MOL002721 HH4 /SNF23ERE (quercetagetin) 45.007% 0310 44k
MOL002719 HH5 #I{t#% (6-Hydroxynaringenin) 33.229% 0242 44k
MOL002717 HH6 ZI4EFfRH (qt_carthamone) 51.026% 0201 4148
MOL002714 HH7 #% &K (baicalein) 33.519% 0209 4t
MOL002712 HH8 6- 241145 (6-Hydroxykaempferol) 62.133% 0273 4it
MOL002710 HH9 FHZGE I (Pyrethrin 11D 48.357% 0.350 4%
MOL002707 HHI10 NEFEMLE (phytofluene) 43.182% 0.503 47t
MOL002706 HHI11 J\&EFEHZ%E (Phytoene) 39.563% 0.505 44k
MOL002698 HHI12 % FAHEELESE (lupeol-palmitate) 33.984% 0320 47
MOL002695 HHI13 AMyZE (lignan) 43.318% 0.651 417

4-[(E)-4-(3,5- W4 I -4-0 -1- PR CUFF -2,5- )5 )but-2- PR 0 4 1-2,6- AR
MOL002694 HHI14 C.FF -2,5- )% -1-one (4-[(E)-4-(3,5-dimethoxy-4-oxo-1-cyclohexa-2,5-dienylidene)but- 48.466% 0.365 41t
2-enylidene]-2,6-dimethoxycyclohexa-2,5-dien-1-one)

MOL002680 HH15 EE# %K (Flavoxanthin) 60.413% 0.556  Z11%
MOLO001771 HH16 poriferast-5-en-3beta-ol 36.914% 0.750 414k
MOL000953 HHI17 fH[EEE (CLR) 37.874% 0.677 44t
MOL000449 HHI8 = (Stigmasterol) 43.830% 0.757 44t
MOL000422 HHI19 111258 (kaempferol) 41.882% 0241  Z4¢
MOL000358 HH20 beta-sitosterol 36.914% 0.751 41t
MOL000098 HH21 #fft% % (quercetin) 46.433% 0275 4%
MOL000006 HH22 AJZHZE (luteolin) 36.163% 0246 A%
MOL000449 SD1 & {§{[# (Stigmasterol) 43.830% 0.757  Fh
MOL000359 SD2 % (sitosterol) 36.914% 0.751  #dthig
MOL007025 CS1 FRHEEATZH (isobenzoylpaeoniflorin) 31.139% 0.542 7]
MOL007022 CS2 I 285% B (evofolin B) 64.737% 0222 Ay
MOLO007018 CS3  9-ethyl-neo-paconiaflorin A_qt 64.420% 0.296 4§
MOL007016 CS4 A2 il (Paeoniflorigenone) 65.334% 0367  #FAj
MOL007014 CS5 8- LA HHATZEIT (8-debenzoylpaeonidanin) 31.743% 0.454  FAj
MOL007012 CS6  4-O- HHEATZHF (4-O-methyl-paeoniflorin_qt) 56.704% 0.426  FAj
MOL007008 CS7  4-O- ZIHEATZEF (4-O-ethyl-paconiflorin_qt) 56.870% 0.445 4]
MOL007005 CS8 #AjZjNEEH _qt (Albiflorin_qt) 48.700% 0326  FAj
MOL007004 CS9 Aj#jAET (Albiflorin) 30.246% 0.770  7*Aj
MOL007003 CS10 ZKHEEATZEF (benzoyl paeoniflorin) 31.139% 0.542  FAj
MOL006999 CS11 4 fH[HE (stigmast-7-en-3-0l) 37.423% 0.751  #Aj
MOLO006996 CS12 1-O-4-D- MM & BEE A 25F (1-O-beta-D-glucopyranosylpaeonisuffrone_qt*) 65.082% 0354  FAj
MOLO006994 CS13 éég;g;,%ﬁgﬁfﬁffiﬁ_ﬁq{?o_ZKEFIM@%% (1-O-beta-D-glucopyranosyl-8-O- 36.013% 0299  FH
MOLO006992 CS14 (2R,3R)-4- FIEHE - A 2 & [(2R,3R)-4-methoxyl-distylin] 59.983% 0299  FAj
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Srfomis AR T A FUREVFIHE K21 RIE
(1S,28,4R)-2- $34E -1.,8- 1% H ) -B-D- MR 7] 26 B

MOL006990  CS15 [(1S,28,4R)-trans-2-hydroxy-1,8-cineole-B-D-glucopyranoside] 30252% 0.275 A
MOL005043 CS16 SEIH 7 -5-en-38 (campest-5-en-3beta-ol) 37.577% 0.715 Zine]
MOL004355 CS17 PESE LB (Spinasterol) 42.979% 0.755 A
MOL002883 CS18 PR .18 [Ethyl oleate (NF)] 32.397% 0.191 AT
MOL002776 CS19 A (Baicalin) 40.124% 0.753 AT
MOL002714 CS20 # %7 (baicalein) 33.519% 0.209 UGS}
MOL001925 CS21 Aj251F qt (paconiflorin_qt) 68.176% 0395 A
MOL001924 (S22 Aj251F (paeoniflorin) 53.870% 0.787 iner]
MOL001921 CS23 Aj2HF (Lactiflorin) 49.121% 0.797 %]
MOL001918 CS24 AjZjH JGEH (paeoniflorgenone) 87.593% 0.367 ARAT
MOL001002 CS25 AR Cellagic acid) 43.065% 0434 KA
MOL000492 CS26 JLEE [(+ )-catechin] 54.826% 0242 KA
MOL000449 CS27 T (Stigmasterol) 43.830% 0.757 Viney]
MOL000359 CS28 sitosterol 36.914% 0.751 Vine]
MOL000358 CS29 beta-sitosterol 36.914% 0.751 TRAT
MOL000449 DGl T EEE (Stigmasterol) 43.830% 0.757 EE
MOL000358 DG2 beta-sitosterol 36.914% 0.751 EY S|
MOL002157 CX1 JIEZERNEE (wallichilide) 42.311% 0.706 =
MOL002151 CX2 JIIE T (senkyunone) 47.664% 0.244 =
MOL002140 CX3 JIIE W (Perlolyrine) 65.948% 0.275 JNE
MOL002135 CX4 Vitigld (Myricanone) 40.598% 0.513 =
MOL001494 CX5 ey 2. (Mandenol) 41.996% 0.193 i
MOL000433 CX6 HER (FA) 68.960% 0.706  JIE
MOL000359 CX7 sitosterol 36.914% 0.751 =
2.2 PP - A - B R R (R BReL Uiz 255 BA & AR riE e &1, Hdosid

45 - oy - SRR S B SR LI 1. 3RAG 2 328 N A RN 25, BB S SOE L &Y. 3
1960 2. M 3 TE I W38 MR AT /. R RN M EEE TR AT 10 METER . BRI 2.

Bl Bl T LEOmE “2-ma-EE R
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itz 2% (Quercetin) 155 |5 EEE (Stigmasterol) 31
11Z%M (Kaempferol) 64 | #fEf (Myricanone) 26
KB Z (Luteolin) 58 |HAFME S I (Hederagenin) 25
B- B2 (beta-sitosterol) 38 |B- $1% N2 (beta-carotene) 22
#% &K (Baicalein) 36 |¥1EMR (Ellagic Acid) 20

2.3 DL S PRI

CTD F1 GeneCards ¥4 Pt 4 345 15 A\ JSAHK I 0L A
KL 42 898 AV 3859 A, I HUAHE R E] 3 525 ML
2.4 STHEIEHFEL

S Jvenn 7F 4 9 SR 15 25400 S S AL TR AE A 5T
B, RAIERAITRLA 185 . HRELE 2.

B2 SRR L AR RN A R E R B

2.5 FEA - B A BN LA F P2 B R 2 DL B i Co B R R B

¥ 2.4 FTR A S5 AT String TRV 5T 404, I EA
Ji - A EAE K. WL 3. K tsv S0\ Cytoscape
372 AR AT AN T NSRRI 4. g A AE
oA L O R HE AR CVR T R 18 e TILER 36

B3 PR M- LRI TS IR B R-E B RA BRI MR

B4 B DUSGIRST LA KB LB R M 7R

K3 RAUWG - LEIFREOEITRERMEFLE. B L.
BEHRF

MMET REH E

e SR L b i
JUN JUN Jiise 3 R 0.100 0.500 43
AKT1 2%/ &R B 1 0.091 0477 39
TP53 JihyRs 25 11 P53 0.089 0.459 38
MAPK1 2 2R i H s 1 0.109 0.492 37
RELA  RELA JE#H 0.044 0477 35
CTNNB1 EHEMA A1 0.076 0467 31
TNF i v v 0.054 0451 30
FOS FOS J&¥E 3 H 0.035 0460 30
ESRI MER R 521k 1 0.036 0451 27
MAPK14 2 25 350 (g 14 0.029 0459 27
IL-6 B4 -6 0.036 0434 25
MAPKS 2R iG40 & HIEs 8 0.023 0437 23
MYC MYC 555 H 0.019 0.449 23
EGFR KK TZH4A 0.027 0432 22
RXRA  RHUHE X ZK a 0.065 0444 21
CAV1 EEE A 1 0.039 0434 21
AR HERER A 0.026 0.434 19
STATI T SR SRS R T 1 0.022 0.440 18
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PN -8.8 6.1 -7.8 93 -89
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