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Abstract: Objective To explore the mechanism of Chuanzhi Tongluo Capsules (JI[#Zi# %% X %) on microcirculation dysfunction
through network pharmacology and molecular docking. Methods The compounds information of Chuanzhi Tongluo Capsules was
summarized by TCMSP database and literature retrieval. The targets of compounds and microcirculation dysfunction were collected

by PubChem, SwissTargetPrediction, GeneCards databases. Gene ontology (GO) function and Kyoto encyclopedia of genes and
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genomes (KEGG) pathway analysis of common targets were performed using DAVID database. Cytoscape was used to construct the
relevant network diagram, and the major components and targets were screened for molecular docking. Results A total of 150
compounds of Chuanzhi Tongluo Capsules and its corresponding 480 targets, 154 microcirculation dysfunction targets, and 32 common
targets were obtained. Enrichment analysis showed that the common targets were mainly involved in biological processes such as
regulation of blood pressure and response to hypoxia, as well as prolactin signaling pathway, Janus kinase (JAK)-signal transducer and
activator of transcription (STAT) signaling pathway, hypoxia inducible factor-1 (HIF-1) signaling pathway, adipocytokine signaling
pathway, and renin-angiotensin system. Molecular docking results showed that mandenol, luteolin, salvianolic acid J and other
components could dock well with prostaglandin-endoperoxide synthase 2 (PTGS2), angiotensin converting enzyme (ACE) and
coagulation factor 2 (F2). Conclusion Chuanzhi Tongluo Capsules might intervene in microcirculation dysfunction by acting on
PTGS2, matrix metalloproteinase 9 (MMP9), STAT3, ACE, heme oxygenase 1 (HMOX1), F2 through key components such as
mandenol, luteolin and salvianolic acid J.
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Table1 Ingredients of Chuanzhi Tongluo Capsules

g D% % 5 D% %
CZTL1 wallichilide JIE CZTL32 dehydrotanshinone Ila &
CZTL2 senkyunone = CZTL33 baicalin &
CZTL3 perlolyrine e CZTL34 digallate &
CZTL4 myricanone NE CZTL35 luteolin F=
CZTL5 mandenol N5 CZTL36 o-amyrin %
CZTL6  sitosterol JIE CZTL37 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3- =
CZTL7 FA JIE . dihydrophenanthren-4-one
CZTL8  bifendate HEE CZTL38 2-isopropyl-8-methylphenanthrene-3,4-dione &
CZTL9 (35,85,9S,10R,13R,145,17R)-10,13-dimethyl- 31 CZTL39 3o-hydroxytanshinone Ila

17-[(2R,5S)-5-propan-2-yloctan-2-yl1]-2,3,4, CZTLA40 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy- &
7,8,9,11,12,14,15,16,17-dodecahydro-1H- benzofuran-4-yl]acrylic acid
cyclopenta[a]phenanthren-3-ol CZTL41 4-methylenemiltirone %
CZTL10 9,10-dimethoxypterocarpan-3-O-B-D-glucoside ¥4 1 CZTL42 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxy- &
CZTL11 hederagenin I propyl)-7-methoxy-3-benzofurancarboxaldehyde 1%
CZTL12 1,7-dihydroxy-3,9-dimethoxy pterocarpene I CZTL43 6-O-syringyl-8-O-acetyl shanzhiside methyl ester f}5
CZTL13 5-hydroxyiso-muronulatol-2',5'-di-O-glucoside 31 CZTL44 formyltanshinone F1=
CZTL14 kaempferol I CZTL45 3-beta-hydroxymethyllenetanshiquinone %
CZTL15 quercetin W CZTL46 methylenetanshinquinone &
CZTL16 calycosin B CZTL47 przewalskin A VAE S
CZTL17 isomucronulatol-7,2'-di-O-glucosiole HE CZTL48 przewalskin B F1&
CZTL18 isorhamnetin HE CZTL49 przewaquinone B F1&
CZTL19 jaranol B CZTL50 przewaquinone C VAE S
CZTL20 3,9-di-O-methylnissolin W CZTL51 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro- 1%
CZTL21 mairin B 7H-naphtho[8,7-g]benzofuran-10,11-dione
CZTL22 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H- &% CZTL52 przewaquinone f F1&
benzofurano[3,2-c]chromen-3-ol CZTL53 sclareol =
CZTL23 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) B CZTL54 tanshinaldehyde 1%
chroman-7-ol CZTL55 danshenol B =
CZTL24 formononetin I CZTL56 danshenol A VAE S
CZTL25 7-O-methylisomucronulatol HEE CZTL57 salvilenone A
CZTL26 isoflavanone W CZTL58 cryptotanshinone 1%
CZTL27 1,2,5,6-tetrahydrotanshinone & CZTL59 danshenxinkun C %
CZTL28 poriferasterol & CZTL60 danshenspiroketallactone %
CZTL29 poriferast-5-en-3beta-ol 1% CZTL61 deoxyneocryptotanshinone A
CZTL30 isoimperatorin & CZTL62 dihydrotanshinlactone %
CZTL31 sugiol FI& CZTL63 dihydrotanshinone I 1z
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&1

Eakel D%y 2% Eikel D%y i)
CZTL64  epidanshenspiroketallactone Ff}% | CZTL104 13-docosenoic acid methyl ester 7K
CZTL6S  C09092 % | CZTL105 campesterol 7Kg
CZTL66  isocryptotanshi-none F¥% | CZTL106 adenosine K
CZTL67 isotanshinone II 12 | CZTL107 L-glutamic acid TK %
CZTL68 manool F#% | CZTL108 methyl 12-methyltetradecanoate K
CZTL69  microstegiol % | CZTL109 methyl 14-methylpentadecanoate 7Kg
CZTL70  miltionone I f#% | CZTL110 methyl heptadecanoate K
CZTL71  miltionone II f#%& | CZTL111 2-piperidone K
CZTL72 miltipolone 1% | CZTL112 indole-3-carboxaldehyde 7KE
CZTL73  miltirone F#% | CZTL113 methyl stearate K g
CZTL74  miltirone II AR CZTL114 L-arginine 7Kg
CZTL75 neocryptotanshinone II f+%& | CZTL115 L-isoleucine K
CZTL76 neocryptotanshinone % | CZTL116 L-tryptophan 7Kg
CZTL77  1-methyl-8,9-dihydro-7H-naphtho[5,6-g] F}% | CZTL117 L-threonine TKiE
benzofuran-6,10,11-trione CZTL118 valine 7Kg
CZTL78  prolithospermic acid AR CZTL119 L-histidine 7Kg
CZTL79  (2R)-3-(3 4-dihydroxyphenyl)-2-[(Z)-3-(3,4-  F}% |CZTL120 hexanal K
dihydroxyphenyl)acryloyl]oxy-propionic CZTL121 phenylalanine 7Kg
acid CZTL122 L-methionine K
CZTL80  (2)-3-2-[(E)-2-(3,4-dihydroxyphenylyvinyl]-  F}% | CZTL123 L-leucine i
3.,4-dihydroxy-phenyl]acrylic acid CZTL124 L-tyrosine 7Kg
CZTL81 salvianolic acid G F#%& | CZTL125 uridine K
CZTL82 salvianolic acid J F+% | CZTL126 cholesterol 7Kg
CZTL83  salvilenone I F+%& | CZTL127 L-lysine 7Kg
CZTL84  salviolone F+2 | CZTL128 L-aspartic acid 7Kz
CZTL85 NSC 122421 F}% | CZTL129 L-serine K I
CZTL86  (6S)-6-hydroxy-1-methyl-6-methylol-8,9-di-  J}Z |CZTL130 L-alanine K
hydro-7H-naphtho[8,7-g]benzofuran-10,11- CZTL131 xanthine 7Kg
quinone CZTL132 uracil 7Kg
CZTL87 tanshindiol B F+% | CZTL133 taurine 7Kg
CZTL88  przewaquinone E F+%& | CZTL134 butanedioic acid 7Kg
CZTL89 tanshinone iia F+%& | CZTL135 palmitic acid 7Kg
CZTL90  (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9- F¥& | CZTL136 nicotinic acid K&
dihydro-7H-naphtho[8,7-g]benzofuran- CZTL137 histamine 7Kg
10,11-dione CZTL138 heparin 7Kz
CZTL91 tanshinone VI F+% | CZTL139 glycerol 7Kg
CZTL92 inosine /Ki&E | CZTL140 glycine K&
CZTL93  hypoxanthine JK#E | CZTL141 proline K&
CZTL94  hementin JKiE | CZTL142 cystine K
CZTL95  cholesterol JKiE | CZTL143 adenine 7Kg
CZTL96  hirudinoidine B /KIE | CZTL144 hexadecyl glyceryl ether 7Kg
CZTL97  hirudinoidine A JKiE | CZTL145 methyl 10-nonadecenoate 7Kg
CZTL98  hirudinoidine C JKiE | CZTL146 methyl 11-methyl hexadecanoate 7Kg
CZTL99  methyl 4-methyltetradecanoate JKiE | CZTL147 methyl 14-methyl hexadecanoate K
CZTL100 hirudin JKiE | CZTL148 2-hydroxypurine nucleoside 7Kg
CZTL101 methyl(Z)-11-hexadecenoate JKiE | CZTL149 2-hydroxypurine nucleoside 2-acetoxyl-  7K1&

CZTL102 cholesta-5,7-dien-3-one 7Kg 7,9-methyl19-enoate
CZTL103 13-octadecenoic acid methyl ester JKIE | CZTL150 indole-3-formic acid-O-D-pyranglucoside 7K#

22 HoFEEM BB NN L S PR, RN 25 4553 09 0 1Y)
¥ 7E PubChem #(#5 FEA3 3¢ SMILES F4Fd  FERUFBTEE, BB IS 3 )1 58 2% I FE Rl o)

1 N\ SwissTargetPrediction W ¥k, #E1T 25 i 53 AR HIE R AL 480 />
FHEE ST, AR NS/ RN A BT 15 A4S L “microcirculation dysfunction” A8 17 iy A
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Fig.1 GO enrichment analysis of common targets
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