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Methods HPLC-Q-TOF/MS was used to analyze the blood components of Simiao Yong’an Decoction. Based on the combination of
components absorbed into blood and network pharmacology, main targets and pathways were predicted. Cytoscape software was used
to construct “component absorbed into blood-efficacy of compound prescription-target pathway” network. Based on the correlation
between the topological analysis results and traditional efficacy of Simiao Yong’an Decoction, potential Q-Markers of Simiao Yong’an
Decoction were comprehensively determined. On this basis, rats model of gangrene due to excessive noxious heat was established.
After successful modeling, rats were continuously ig Simiao Yong’an Decoction (57 g/kg) for 2 weeks. After the experiment, wound
healing rate of rats in each group was calculated, levels of mitogen-activated protein kinase (MAPK), interferon-y (IFN-y) and vascular
endothelial growth factor (VEGF) in serum of each group were detected, protein expressions of tumor necrosis factor-a (TNF-a) and
interleukin-1p (IL-1p) in wound tissue were detected by immunohistochemistry. Results Twenty components absorbed into blood of
Simiao Yong’an Decoction were identified. Combined with network pharmacology, 42 key efficacy targets and 62 related pathways of
Simiao Yong’an Decoction in treatment of gangrene due to excessive noxious heat were screened out. According to degree value
between compounds, targets and signaling pathways, nine potential blood components related to efficacy such as luteolin, isorhamnetin,
and liquiritigenin were preliminarily predicted, and combined with the main active components such as chlorogenic acid as Simiao
Yong’an Decoction potential Q-Markers. The results of animal experiments showed that Simiao Yong’an Decoction significantly
increased the wound healing rate of gangrene due to excessive noxious heat rats (P < 0.05), significantly modulated the levels of key
efficacy targets (VEGF, MAPK, IFN-y) in serum (P < 0.05), and significantly reduced TNF signaling pathway related protein (TNF-a,
IL-1pB) expressions in wounded tissues (P < 0.05). Conclusion The potential Q-Marker of Simiao Yong’an Decoction in treating
gangrene due to excessive noxious heat was predicted by combining serum pharmacochemistry with network pharmacology, which
provided scientific basis for overall control and evaluation of Simiao Yong’an Decoction quality. Animal experiments preliminarily
confirmed that Simiao Yong’an Decoction can regulate key functional target proteins such as VEGF, MAPK and IFN-y, as well as
proteins related to TNF signaling pathway, thereby play a role in treating gangrene due to excessive noxious heat.

Key words: Simiao Yong’an Decoction; quality marker; serum pharmacochemistry; network pharmacology; gangrene due to excessive

noxious heat; luteolin; isorhamnetin; liquiritigenin; chlorogenic acid
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Table 1 Identification of prototype components of Simiao Yong’an Decoction

HIX TR (miz) iR

F5 w/min B THR Wl S (X109)

BHET (mlz)

TR wanm 2]z

1 240 [M+HCOO]™ 413.1107 413.1092 3.6 191058 3, 134992 6, 111.916 1, CitHxn0o 45 ik S
93.210 1

2 258 [M+Na]t  149.0317 149.0321 -27 127.049 7, 125989 1, 109.068 4, CeHeO;  5-FRHIELkERE %%
81.7203

3356 [M+Na]t  387.1370 387.1367 0.8  369.036 0, 269.087 3, 225.043 7, CisHauO10 P4 %%
207.000 2, 203.045 5, 189.018 2,
105.071 2

4 461 [MHHCOO]" 178.0528 178.0517 62 134.1049,211.1259,379.2371  CsH/NO  S-FAJEm|mk ElE|

5 638 [M+Na]”  413.1526 4131528 0.5 395243 6, 381.288 5, 363.152 3, CiHaO10 Lkt SHE

258.069 2,251.091 5
279.111 7,266.674 4

6 870 [M+H]" 313.1362 313.1360 0.6

Ci9H2004  8-(3-methylbut-2-enyl)-9,10- HE
dihydrophenanthrene-2,3,5,7-tetrol

7917 [M+H 4041319 404.1345 64  265.096 8, 255.172 2, 233.164 7, CiHauOn WrAML D417 SEUE
195.113 0, 163.093 6

8 928 [M+HJ 4331056 433.1047 2.1 281.1020 CoHaOno i 7e-7-H0 Z R SEUE

9 933 [M+K]* 4533862 4533847 33 415.157 7, 397.176 5, 367.220 1, CoHsoO 4 %%, YA
199.974 0

10 942 [M+H] 4231729 4231749 —47 367.2538,311.2338 CosHOs HEHEZK A i

11 1020 [M+Na]" 3292559 329.2582 -7.0 67.805 3, 81.994 1, 95208 8, CxHxuO: JRERZH SHIE
109.358 9, 108.980 2, 306.669 8

12 1132 [M+H]' 2570736 257.0754 -70 137.0628,147.0757 CisHinOs  HER HE

13 1150 [M+H]* 357.1624 357.1630 -1.7 357.163 0, 301.113 0, 165.605 9, CaHuOs HIEHEZEC HE
221.1392

14 12.02 [M+H]* 2231984 2232002 -8.0 188.1099,207.116 6 CisHxO  (+)-FARE %5, el

15 12.86 [M-H] 285.0477 2850501 -84 175.9632,151.0077,133.0330  CisHiOs AREZK SR

16 17.07 [M+H]* 3170583 317.0581 0.6 302219 1, 300.124 8, 269.191 2, CiHpOr REZ% HE
153.096 9, 151.118 2, 107.086 0

17 1894 [M+K]* 4513705 4513717 27 412366 5, 256.049 7, 219.051 3, CHsO & KR 12
203.045 5

18 19.16 [M+H]* 4713306 4713442 9.8 407330 7, 235.167 6, 189.163 3, CsoHesOs HELKE igs
149.096 5

19 1943 [M+H] 5133138 5133115 45  345.0723,304.2348 C3iHuOs  H MRS HE

20 21.80 [M+HJ 339.1518 339.1504 4.1 2822771,148.1143 CoHn0s HEHRE G SEAE. HE
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Table 2 42 key efficacy targets

HR4F  PDBID JEfE | EEN4H PDBID F1H
SRC 1A07 58 |F2 1A2C 22
MAPK3 270Q 50 |PTPNG6 1FPR 20
MAPK]1 1PME 50 |HDACI 4BKX 20
HSP904AI  1BYQ 46 |CASP3 1CP3 20
HRAS 121P 46 |RXRB 1HOU 18
JUN 1A02 40 |PPARG 1FM6 18
JAK?2 2B7A 34 |ERBB2 IMFG 18
EGFR 1IVO 34 |CDKI 4Y72 18
VEGFA 5DN2 32 |casps 1F9E 18
IL6 1ALU 32 |TERT 2BCK 16
LYN IWIF 30 |PLG 1B2I 16
JAK1 3EYG 30 [NOS2 INSI 16
IL2 1IRL 30 |MMPI 1J1Z 16
MAPKS 1UKH 28 |ILIB 1HIB 16
MAPK14 1A9U 28 |HDAC3  4A69 16
JAK3 1YV] 28 |CcDK4 2W96 16
TNF 31IT8 26 |PLCG2 2K2J 14
RXRA 1BY4 26 |MTOR 1AUE 14
PRKCB 210E 26 |MMP9Y 1GKC 14
RBI 1AD6 24 |CHUK 3BRT 14
IFNG 1EKU 22 |BCL2 1G5M 14
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Fig. 4 GO function (A) and KEGG pathway (B) enrichment analysis of key targets of Simiao Yong’an Decoction
W( - Chromatin Meétabolism I\ | ( (V
L organization of RNA \\:& 'y V
Muscie \Hﬁﬂg e = =4 h \\\ Programmed
eohilgmon P o RS DNA Repication 4 i1 Cycie Cell Death
e = | Drug ADME 7 Lo \Qﬁ
Digestion ‘4}}/ W j W;
and absorption \ - e
Circadian Clock j L 7 = / ))\ P{E
DNA Repair Transport of 0
? smal R i Cellular [
ey e (_-" S\ 0 i\ 1o stimufl
E&g\wmmm TWM ety ) <
_Biology ;;?}/g‘( A \T’%\ Organelle biogenesis Autophal
and mainte ce
A N ALY sy
= S ercepli
7 ! \\ y )}B ” / I;&;‘un Exdtracaliular
)] — matrix organization
[~
-~ { ar/ ¥ b Vesicle-mediated
Neurona?yé & (7 (K ¥ K%L‘;z” p 0.05
L \k(‘l&yé - i
BT ool g S0 57 K12
T e s ] i
~ -’ \ ¥
// _f / sy

»

|

===

E5 HWBERAEELESEMINES T

Fig. 5 Analysis of biological functions of potential targets of Simiao Yong’an Decoction
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Fig. 8 Molecular docking pattern diagram of nine important components absorbed into blood related to efficacy of Simiao
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Fig. 11 Effect of Simiao Yong’an Decoction on TNF-a and IL-1P protein expressions in wound tissue of rats with gangrene

due to excessive noxious heat (X +s,n =3)
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