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Abstract: Objective To establish a network dynamic equilibrium constant model based on the principle of material flow balance in
the supramolecular “imprinted template” theory of Buyang Huanwu Decoction (#hFH 14 117%) for treating ischemic stroke, and clarify
the relationship between the components of Buyang Huanwu Decoction compound for treating cerebral ischemia, in order to provide
anew idea for the complex system of traditional Chinese medicine (TCM) compound for treating diseases. Methods HPLC-MS/MS

was used to determine the components and concentrations of Buyang Huanwu Decoction in blood to study the disturbance of the
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system induced by re-administration within the steady-state concentration of blood drugs. Using the mathematical model of network
dynamics as the medium, 20 active components were selected as nodes in the model to calculate the dynamic equilibrium constant
parameters of Buyang Huanwu Decoction network. In this way, the relationship between the components of Buyang Huanwu Decoction
in vivo was revealed by means of equilibrium constant matrix. Results In the topology network of equilibrium constant constructed,
10 components of Buyang Huanwu Decoction had positive effects in blood, which were sorted as follows: Isoastragaloside I > succinic
acid > ononin > senkyunolide H > senkyunolide I > vanillin > butylidenephthalide > amygdalin > oxypaeoniflorin > methylnissolin;
The other 10 components had negative effects, sorted by effect as follows: Astragaloside I > senkyunolide C > ferulic acid >
hydroxysafflor yellow A > ligustilide > daucosterol > senkyunolide A > calycosin > formononetin > calycosin7-O-B-D-
glucopyranoside. The equilibrium constants of isoastragalus I and astragalus [ were larger. Conclusion Isoastragalus I and astragalus
I have a great effect on the network among the constituent groups in the constructed topological equilibrium constant network, which
may be the “blot template” of Buyang Huanwu Decoction in the treatment of ischemic stroke.

Key words: Buyang Huanwu Decoction; ischemic cerebral stroke; imprinted template; network dynamics; complex system;
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Fig.1 n Node network dynamics general model
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®2 AEEIIANMAS MEEN NFFEEE
Table 2 Dynamic equilibrium constant of Buyang Huanwu Decoction in blood component network
R
A B C D E F G H [ I K L M N 0 P Q R S T

A -527.63 -24.04 8575 -25.40 —42.89 -3.16 -3480 2536 7175 -2891 329 —87.95 -62.19 -66.97 -38.65 -48.34 622 -11.64 726 -24.76
B -701 9206 -1128 -408 -687 -1.65 -9.64 -1.03 910 -451 -0.15 -10.10 -851 -11.94 -425 -634 031 -3.64 022 -347
C 417 -1350-11736 -274 -6.63 -288 -2140 -936 873 -729 188 -439 -865 -1875 -260 -539 016 -745 —0.69 -237
D 8213 5262 123.67 93439 7478 1258 80.46-1647 -98.84 5292 -278 12429 9701 11386 59.63 7507 -320 2998 -0.84 3888
E 3486 21.04 53.62 1661 377.03 419 3170 -8.78 -4399 1970 -1.79 5329 40.56 47.63 2434 3116 -259 1129 -1.98 16.11
F 5140 -32.36 -83.77 -2930 -43.41-568.56 —45.85 11.70 7031 -27.84 032 -82.78 -60.81 -73.72 -33.55 —46.70 494 -1680 3.48 -24.74
G 2603 —47.10 5340 -22.13 -33.06 -10.14 -532.92-2622 4535 -21.16 119 -41.60 —44.97 -76.82 -18.86 -31.76 -020 -28.26 —6.49 -15.07
H 1733 2399 3640 1269 1655 353 364827381 -33.79 11.06 -2.37 2843 2690 4320 1094 1889 -270 1283 -1.19 887
I 5220 -33.74 -87.18 3134 4415 544 —49.74 1043 -599.52 2943 050 -86.61 —64.11 -78.80 3531 —49.36 487 -1827 286 -25.22
Jo 536 1362 958 1555 -1.88 058 1972 2232 -11.60 10215 784 504 438 2188 -767 213 087 837 468 110
K 824 154 1056 050 588 009 239 -691 -9.14 504 5219 1070 772 647 623 601 -LI1 026 -251 284
L -11.70 -717 -1876 —650 -992 -138 -11.95 201 1504 -6.95 007-139.03 -1480 -17.62 -9.01 -11.56 059  -439 -0.12 -5.64
M 619 -1047 -1932 -13.02 -6.17 —038 -1456 -6.57 1928 224 -3.60 -1739-12845 -2131 -137 -831 180 577 094 451
N 7LI8 6055 12578 4780 6428 1010 90.50 048-107.75 39.53 060 11849 9297 91691 46.54 69.75 -6.72 3313 -1.51 35.62
0 5934 -21.62 8828 -2335 —4421 -3.02 -28.69 3438 7443 3145 455 -90.75 6328 —63.83 -513.75 —49.61 680 958 971 -25.76
P 10460 4434 15150 3743 8320 844 66.44-51.01-12470 6245-11.01 15549 11432 118.69 7585 97051 -9.19  2221-1321 4542
Q 6218 4161 103.80 3834 5236 690 61.76 946 -86.67 3599 1.63 103.14 7682 9561 41.51 589572949 2271 -244 3043
R -235.65 -206.84 —408.69 —152.08 -216.54 -37.66 -315.92 -12.93 342.92 -144.94 0.1 -384.47 -309.73 -420.90 ~159.15 -232.80 1823 -3110.90 —0.48 -117.90
S 4167 5016 8201 3459 3953 792 7413 1632 -71.01 2470 175 7059 5946 93.09 2434 4301 -476  27.03 637.18 21.86
T 168 1677 2998 1119 1630 315 2596 286 -2525 1059 -029 2738 2298 3254 1150 17.07 -L19 945 038 236.82

A-BEARNEE; B-BREFEMMEET: C-IW{LR; D-UUIHR; E-&HM; FII8RE: GREALGRE A; H-THRBG 1) AR C: J-
FATEH; K-3-0822-9,10- RS L) A EE As M-BER N NRITHREH; O-W1% ME: P-RWKET L QWIS
H; RAEKEHT L SHJISHEE L T-w &0, XMERET LR Ku-Kio

A-ligustilide; B-calycosin-7-O-B-D-glucoside; C-formononetin; D-succinic acid; E-vanillin; F-ferulic acid; G-hydroxysafflor yellow A; H-3-
butylidenephtalide; I-senkyunolide C; J-oxypaeoniflora; K-methylnissolin; L-senkyunolide A; M-calycosin; N-ononin; O-daucosterol; P-isoastragaloside

I; Q-senkyunolide H; R-astragaloside I; S-senkyunolide I; T-amygdalin; The diagonal data is the K,;-K; of the component.
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Fig. 5 Similarity of network dynamics equilibrium constants between 20 components
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