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Abstract: Objective To investigate the interaction between the components of Buyang Huanwu Decoction (BYHWD) and the targets
associated with ischemic stroke by using molecular docking technique, and explore the effective material basis and main targets of
BYHWD. Methods A total of 46 key protein targets associated with cerebral infarction of the human body were selected, 204
components of BYHWD were screened from the TCMSP database, and these components and targets were docked using molecular
docking technology, thereby to get the Total Score. Cytoscape3.7.1 software was applied to establish network model of

component-protein targets. At the same time, total quantum statistical moment similarity method was used to analyze the imprinting
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behaviors of these targets. Results From molecular docking results, 22 components had good interactions with 40 or more protein

targets, and 22 protein targets had good interactions with 80 or more components for the treatment of cerebral infarction. Conclusion

Molecular docking method can be used to find the active ingredients and main targets of BYHWD in treating ischemic stroke,

providing certain reference for further study on the mechanism of BYHWD in treating ischemic stroke.

Key words: Buyang Huanwu Decoction; molecular docking; ischemic stroke; interaction; supramolecular chemistry; network
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Table 1 Forty-six protein targets associated with ischemic stroke
75 B S AR %y PDB %% | B 5 B S AR %455  PDBHT
1 A4RNER-6 IL-6 1ALU 24 /AR A 4 CaMKIV ~ 2W40
2 WIEMEAERET BDNF 1BND 25 HATIEA I Bel-xl 2YXJ
3 P-ERER P-selectin 1G1S 26 ZUIAMAATE A 1 ERK1 270Q
4 REFEREAE-9 MMP-9 1GKC 27 BREHREE Y 8 GPX-8 3CYN
5 p38MAP g p38MAPK  IKV2 28 ML INERE-1 HO-1 3CZY
6 WCHESHET AIF 1M6I 29 2 RFELE M 14 MAPK14  3DTI
7 AMRRIER -1 ICAM-1 1P53 30 —HEMES B 2 NOS2 3E7G
8 AUPAMAY & s 2 ERK2 IPME 31 c-JunN-ZUE K Bofg-1 INK1 3ELJ
9  HWAEKET-B TGF-p IPY5 32 Janus B 2 JAK-2 3JY9
10 HFEE&EEARE-2 MMP-2 1QIB 33 M REZ -2 Tie-2 3L8P
1 PRERAEE-8 Caspase-8  1QTN 34 c-JunN-ZIE K B2 JNK2 3NPC
12 AN R-1B IL-1p IRWN 35 Janus §H 3 JAK-3 3PIC
13 AafsPFREEAHEE 1 MEK- 189J 36 /R A 2 CaMKII 3SOA
14 MmN EEKREFZ A2 VEGFR-2  1VR2 37 c-JunN-ZAEK B -3 INK3 3TTI
15 I W EE -1 VCAM-1 1VSC 38 /AR H AT 1 CaMKI 4FG8
16 FLATEA2 Bcl-2 1YSW 39 BERHET-«B NF-«B 4G3D
17 R T o TNF-a 2AZ5 40 Janus ¥ 1 JAK-1 415C
18 PIERAHE-3 Caspase-3  2CNK 41 BEMEAEF I F2 4171
19 BtH KSR 1 GPX-1 2F8A 42 EIRIERE %Ak 6 TNFSF6  4MSV
20 ABEH LA 2 GPX-2 2HE3 43 TR FR R R RIPk-1 4NEU
21 BEH KA 7 GPX-7 2P31 44 PRABFEIEALE BB R B 9 MLK 1 4UY9
22 ZRBPET BRI AE 1 PARP-1 2RCW 45 {RARFIEAE OGBS NS MLK4  MLK4 4UYA
23 AL SOD 2V0A 46 E-HBER E-selectin =~ 6EYI
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&2 A PREIIAL S SERIMMEMZE S 46 NELRBIITIELR (Total Score=5, HR¥>10)
Table 2 Molecular docking results of components of BYHWD and 46 targets associated with ischemic stroke (Total Score > 5,

targets number > 10)

TCMSP %5 (i) A B TCMSP %5 (i) A T TCMSP %5 (k4 BafE
MOL002203 45 MOL000359 28 MOL007005 19
MOL006202 44 MOL000374 28 MOL007008 19
MOLO010485 44 MOL001771 28 MOL002721 18
MOL000131 43 MOL002695 28 MOL007347 18
MOLO000675 43 MOL008265 28 MOL000417 17
MOL001308 43 MOL000006 27 MOL000438 17
MOL001641 43 MOL000033 27 MOL000449 17
MOL001739 43 MOL000387 27 MOL002098 16
MOL002204 43 MOL002101 27 MOL002719 16
MOL000381 42 MOL005043 27 MOL005928 16
MOL000432 42 MOL000296 26 MOL000389 15
MOL008698 42 MOL000354 26 MOL000401 15
MOL001398 41 MOL000493 26 MOL001918 15
MOL001494 41 MOL000953 26 MOL002712 15
MOLO001746 41 MOL002746 26 MOL000371 14
MOL001818 41 MOL002769 25 MOL000392 14
MOL002683 41 MOL003955 25 MOL000422 14
MOL002883 41 MOL006999 25 MOL002714 14
MOL005320 41 MOL000378 24 MOL000380 13
MOL002706 40 MOL000436 24 MOL002140 13
MOL002707 40 MOL002178 24 MOL007025 13
MOL008277 40 MOL002680 24 MOL000414 12
MOL002151 39 MOL006992 24 MOL002099 12
MOL000433 38 MOL001368 23 MOL002124 12
MOL001371 38 MOL001924 23 MOL002142 12
MOL001442 38 MOL001925 23 MOL002157 12
MOL002773 38 MOL002717 23 MOL007016 12
MOL000379 34 MOL007004 23 MOL007021 12
MOL007022 34 MOL000098 22 MOL008252 12
MOL002676 32 MOL006990 22 MOL000360 11
MOL002199 31 MOL006994 22 MOL000435 11
MOL002710 31 MOL007012 22 MOL002152 11
MOL002776 31 MOL007018 22 MOL002181 11
MOL002694 30 MOL000239 21 MOL002189 11
MOL002698 30 MOL000348 21 MOL008285 11
MOL000439 29 MOL001921 21 MOL000405 10
MOL002165 29 MOL004355 21 MOL002127 10
MOL004743 29 MOL000398 20 MOL002143 10
MOL007003 29 MOL000403 19 MOL002209 10
MOLO007345 29 MOL000442 19 MOL008251 10
MOL012144 29 MOL001323 19
MOL000358 28 MOL002144 19
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Table 3 Molecular docking results of 46 targets associated with ischemic stroke and components of BYHWD (Total Score > 5)

R B A D A iR
INK2 123 ERK1 92 Bel-xl 60
ERK2 119 F2 86 NOS2 60
AIF 115 MMP-9 84 TNFSF6 53
TGF-B 112 CaMK IV 84 IL-1B 47
Tie-2 112 MMP-2 80 IL-6 45
MEK-1 106 JNK3 80 GPX-7 42
PARP-1 104 HO-1 75 E-selectin 42
CaMKI 103 P-selectin 71 GPX-8 38
p38MAPK 102 TNF-o 71 GPX-1 30
JNK1 102 VEGFR-2 68 GPX-2 26
JAK-3 97 VCAM-1 68 Caspase-3 25
MAPK 14 96 MLK4 63 SOD 18
RIPk-1 96 Bcl-2 61 ICAM-1
CaMK II 95 NF-xB 61 BDNF 3
JAK-2 93 MLK1 61
JAK-1 93 Caspase-8 60

NAFMLERE INK2 94> T 52 NATENMLEE PISMAPK 4> Tt 2

B 1 #RZERARS SRR PR SRS FIERE

Fig. 1 Examples of molecular docking between components of BYHWD and targets associated with ischemic stroke
By (510 A8 10 MU EE A AA BRI FPPE R NS X L 25,12 NME R PR
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Fig. 2 Network diagram of interaction between components of BYHWD and targets associated with ischemic stroke
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Fig. 3 Heat map of total quantum statistical moment

similarity of 46 targets associated with ischemic stroke
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Table 4 Total quantum statistical moment similarity of 46 targets associated with ischemic stroke
4L 5 TQ AL H A 5 TQ HELE 4B 5 TQ HfBLE

TQ 1.000 0 CaMKIV 0.757 6 TNF-a 0.621 0
ERK1 0.926 9 JAK-3 0.7555 Caspase-8 0.6179
JAK-1 0.891 6 F2 0.740 4 NF-xB 0.5923
MMP-2 0.870 1 MMP-9 0.739 5 GPX-8 0.590 2
TGF-B 0.867 7 IL-1B 0.719 8 NOS2 0.5811
Tie-2 0.858 7 CaMK II 0.716 1 GPX-7 0.576 9
MLK1 0.8558 CaMK 1 0.707 0 RIPk-1 0.564 8
JNK3 0.8377 GPX-1 0.705 5 Caspase-3 0.5552
JNK1 0.8326 MLK4 0.688 4 AIF 0.543 2
p38MAPK 0.825 8 VEGFR-2 0.684 7 E-selectin 0.5309
TNFSF6 0.8133 HO-1 0.682 7 GPX-2 0.522 6
ERK2 0.793 7 VCAM-1 0.6825 SOD 0.5135
MAPK14 0.7853 Bcl-x1 0.679 4 INK2 0.497 6
PARP-1 0.784 7 IL-6 0.672 0 BDNF 0.496 6
JAK-2 0.772 5 Bcl-2 0.663 0 ICAM-1 0.475 6
MEK-1 0.761 3 P-selectin 0.634 8

TQ A L 5 S AN IE 113 % 143 AR ELAE 1o A

TQ was total quantum of interactions between 46 targets associated with ischemic stroke and components of BYHWD
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