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ischemia reperfusion injury. Methods The literature on effective interventions with invigorating gi and activating blood prescriptions
after thrombolytic therapy for acute ischemic stroke was retrieved from CNKI, Wanfang, VIP and PubMed. The drugs were subjected
to frequency, clustering and association analyses. According to the association rules, the core drugs with the highest confidence and
support were selected to construct the core drugs-active ingredients-intersection targets network diagram. The gene ontology (GO) and
Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis were performed on the intersection targets. Results
A total of 232 articles were included, involving 177 traditional Chinese medicine (TCM) prescriptions, including 119 TCMs with a
total of 1903 frequencies, including 28 high frequency drugs. All drugs could be classified into 16 kinds according to their efficacy,
with a total of 191 frequencies of flavours and 292 frequencies of meridian. The clustering analysis of high frequency drugs yielded
five clusters, and the association rule analysis yielded 20 groups of TCM combinations with high support, among which the binomial
association drugs with the highest support and confidence was “Huangqi (4stragali Radix)-Chuanxiong (Chuanxiong Rhizoma)” and
the three association drugs was “Astragali Radix-Chuanxiong Rhizoma-Dilong (Pheretima)”. The network pharmacological analysis
collected 30 active ingredients from Astragali Radix, Chuanxiong Rhizoma and Pheretima, and screened 91 intersectional targets of
“Astragali Radix-Chuanxiong Rhizoma”-cerebral ischemia reperfusion injury and 34 intersectional targets of “Astragali Radix-
Chuanxiong Rhizoma”-Pheretima-cerebral ischemia reperfusion injury. They were mainly involved in cancer-related pathways,
mitogen activated protein kinases (MAPK), microRNAs, phosphatidylinositol-3-hydroxykinase (PI3K)/protein kinase B (Akt) and tumor
necrosis factor (TNF) signaling pathways. Conclusion The core drugs of invigorating ¢i and activating blood prescriptions in the
treatment of acute ischemic stroke were Astragali Radix, Chuanxiong Rhizoma and Pheretima. The enrichment analysis of KEGG
pathway showed that the prevention and treatment of cerebral ischemia-reperfusion injury by the core drugs involved multiple signaling
pathways, which provided the basis for guiding the clinical treatment of ischemic stroke by invigorating ¢i and activating blood
circulation, and provided data reference for the research and development of related innovative drugs.

Key words: ischemic stroke; cerebral ischemia reperfusion injury; invigorating ¢i and activating blood circulation; data mining;

network pharmacology; compatibility rules; Astragali Radix-Chuanxiong Rhizoma; Astragali Radix-Chuanxiong Rhizoma-Pheretima
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Fig. 4 Association strength network diagram of 28 high
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Table 4 Information of active ingredients in core drug
MOL ID W EWHECATFR EYH LA TR OB/% DL RiE+Z
MOLO000211 mairin TS 5538 0.78 IS
MOLO000239 jaranol RETT &R 50.83 029 i
MOL000296 hederagenin WEESE T 36.91  0.75 K
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1 H-cyclopenta[a]phenanthren-3-ol LH-3R X% i [a] FE-3-B%
MOLO000371 3,9-di-O-methylnissolin 3.9--0- B R AR o O SR 53.74 048 EiE
MOLO000378 7-O-methylisomucronulatol 7-O-F J- S ™ 1) - 5 7469 030 B
MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro- ~ (6aR,11aR)-9,10- — Fl 4 3£ -6a,11a- = 6426 042 S
6H-benzofurano[3,2-c]chromen-3-ol S -6 H-TR H IR H[3.2-c 4% -3- 1
MOL000387 bifendate B 2R WU 31.10  0.67 B
MOL000392 formononetin FIT=ARIE # 69.67 021 W
MOLO000398 isoflavanone S 109.99 030 #HiE
MOLO000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) ~ (3R)-3-2-#3£-34- “H AL E ) 6767 026 FHE
chroman-7-ol -7-E%
MOL000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 1,7- _323£-3,9- — W H FL KIE )% 39.05 048 K
MOL000354 isorhamnetin FRAHR 49.60 031 W
MOLO000374 5’-hydroxyiso-muronulatol-2’,5'-di-O- SFRFE B B PREE -2 5 T -0-F 4172 0.69 BT
glucoside IR
MOLO000379 9,10-dimethoxypterocarpan-3-O-p-D- 9,10- — B A B b -3-0-B-D-F & 3674 0.92 I
glucoside B
MOL000417 calycosin BB I 4775 024 R
MOL000422 kaempferol L 5% 4188 024
MOL000433 ferulic acid SE7 ¥z 68.96 071 FHE. JE
MOL000439 isomucronulatol-7,2’-di-O-glucosiole SO S H PR EE-7 2" - O- i A 4928 0.62 X
MOL001494 mandenol TR 2T 4200 0.19 JIIE
MOL002135 myricanone g 40.60 051 1%
MOL002140 perlolyrine I W 6595 027 %
MOL002151 senkyunone ) E R 47.66 024 I
MOL002157 wallichilide )25 P e 4231 071 )%
MOLO000359 sitosterol 1 3691 0.75 %
MOL001443 4-guanidino-1-butanol 4-{IFE-1-T B 2623 0.01 i
MOL002442 cholesteryl ferulate JIEL S Tz ] R PR 2243 0.63
MOL002687 guanosine 5 2143 021 Hk
hyrcanoside” e
xanthinin” 5 oy

RIET TCM@TAIWAN Hdi e, AR AR T TCMSP $ude 7=
*were derived from TCM@TAIWAN database, and the other compounds were derived from TCMSP database
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Fig. 6 Venn plot of intersection target of ingredient from
“Astragali Radix-Chuanxiong Rhizoma” and CIRI
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