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Abstract: Objective To analyze the chemical components of the transdermal receiving solution of Erxiekang Emplastra in vitro by
HPLC-Q-TOF-MS/MS, and to preliminarily predict the pharmacodynamic material basis and mechanism of its efficacy in treating
children's wind-cold diarrhea by network pharmacology and molecular docking technology. Methods HPLC-Q-TOF-MS/MS was
used to scan in positive and negative ion mode to confirm the transdermal chemical components of Erxickang Emplastra. A total of
19 main active components were selected as the research objects, and the potential targets of the compounds were collected by Swiss
Target prediction database. The targets of diseases related to wind-cold diarrhea in children were obtained through GeneCards,
OMIM and Drugbank databases. STRING network analysis platform was used to obtain the protein-protein interaction (PPI)
network of active ingredients and disease targets was obtained, so as to screen out the core targets. On-line analysis platform of
Omicsbean was used to analyze the function of gene ontology (GO) and the pathway enrichment of Kyoto Gene and Genome
Encyclopedia (KEGG), and then the network diagram was constructed by Cytoscape software. Schrodinger2020 Maestrol2.4
software was used to perform molecular docking between 10 main active ingredients and 15 core targets to verify their binding
ability. Results A total of 90 components were identified from the transdermal receiving solution of Erxieckang Emplastra in vitro,
including alkaloids, flavonoids, organic acids, phenylpropanoids, triterpenoids, picrosins and others. There were 260 potential targets
of 19 active ingredients in the treatment of wind-cold diarrhea in children, and 15 core targets, such as tumor protein p53 (TP53),
signal transduction and transcription activating protein 3 (STAT3), epidermal growth factor receptor (EGFR) and serine/threonine
protein kinase 1 (AKT1) were screened out by PPI network analysis. A total of 166 pathways were obtained by enrichment of KEGG
pathway, and 90 pathways closely related to the disease were screened out, including phosphatidylinositol-3-kinase-protein kinase B
signaling pathway, mitogen-activated protein kinase signaling pathway, serotonin synapse, neurotrophic signaling pathway and Toll-
like receptor signaling pathway. The results of molecular docking showed that the 10 main components in Erxiekang Emplastra had
strong binding ability with 15 core target proteins and could form stable complexes. Conclusion All the transdermal components of
Erxiekang Emplastra were obtained by HPLC-Q-TOF-MS/MS, and combined with network pharmacology and molecular docking
technology, the potential material basis and mechanism of Erxieckang Emplastra in treating children's diarrhea with multi-
components, multi-targets and multi-channels were preliminarily determined.

Key words: Erxickang Emplastra; transdermal constituents in vitro; network pharmacology; molecular docking; cinnamaldehyde;
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Table 1 HPLC-Q-TOF-MS/MS data of Erxiekang Emplastra transdermal receiver in vitro

F% t/min HFENA HRE AR 75T o ghp R
1 7.175 [M—H]™ 169.0131 169.014 1 C,H,0; BB TR (gallic acid ) EES
2 11.507 [M—H]~ 357.0816 357.0804 C,sH;;0y Wi 4 %) 4 R ( caffeoylgluconic acid) A HLERZE
3 11724 [M—H]" 327.1074 327.1082 C,sH,,04 RUF2 H K R HEH (dihydromelilotoside) P 2
4 14173 [M+H]" 355.1023 355.102 1 C,¢H 504 43 J5U IR (chlorogenic acid) HHLERK

[M—H] 353.0867 353.0877
5 15791 [M+H]" 355.1023 355.1022 CH,50, [ 25 J5U % (cryptochlorogenic acid) HHLERH
[M—H] 353.0867 353.087 8
6 19266 [M—H]™ 151.0390 151.0402 CH,0;, S B (isovanillin) P 5
19.920 [M—H]™ 135.0441 135.0454 C,H;0, W L 2K 2 W (4'-hydroxyacetophenone) 7 ZL ¥
8 20927 [M+H]" 3582013 3582015 C, H,,)NO, FR k- & R 2R B T (methy 1 HAhE
dihydroevoprenine)
9 22514 [M+H]" 137.0597 137.0593 C4H,0, X F I8 20 S A4 A Gisomer of KSR
4'-hydroxyacetophenone)

10 23586 [M—H]™ 197.0444 197.0442 C,H,,0; J}2 & (tanshinone) Tyt 55 &
11 24583 [M+H]" 277.1030 277.1050 CyoH N, O, B 2R - R IR (glutamyl-glutamic acid) FIER
12 24961 [M—H] 367.1023 367.1027 C,,H,0, B £ 25 7 iR (avequinic acid) DN &S
13 26180 [M—H]" 177.0546 177.0558 C,H,,0; FAKAEE (coniferaldehyde) B SE S

[M+H]" 179.0703 179.070 4
14 27.069 [M+H]" 147.0441 147.0439 C,H,0, 7 5 & (coumarin) FERHK
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F1ED
F% t/min  HFEN FRE AR o3 D% e Bt
15 31.670 [M—HI]" 463.0882 463.0889 CyHy0, SEM R A (isoquercitrin) TR
16 34440 [M+H]" 609.1814 609.1809 CyHpO 5 B AT (diosmin)/3 57 i# (spinosin) EES
17 35613 [M+H]" 314.1387 314.1389 C,sH,,NO, 2= F K 52 (norboldine) AR
18 35.635 [M—H] 477.1028 477.1053 C,H,,0,, R F /7 R R -3-0-B-D-F6 % Hil B
¥ (rhamnetin/isorhamnetin-3-O-B-D-
glucoside)
19 36.119 [M+H]" 133.0648 133.064 7 C,H;0 FE JiZ % ( cinnamaldehyde) BSE S
20 36.988 [M—H] 365.1959 365.1969 CyH;,04 JE/KAE i % (anhydrocinnzeylanol) ENTSE S
21 37.176 [M+H]" 352.1292 352.1299 CoH;N,0, S 2 9 B 1(wuchuyuamidel) EXYITEN
22 37.691 [M—H] 299.0550 299.056 2 C,H,,04 1l 45 1 3% % (kaempferide) EAIES
23 39383 [M+H]" 276.1594 276.1590 C,H, NO, TR BESE W] T B8 (dihydropiperlonguminine)  ZE4 B8
24 41.106 [M+H]" 4712013 471.2015 CyH;3,04 F715 75 2% (limonin) iR E
[M—H] 469.1857 469.188 0
25 42832 [M+H]" 2741438 274.144 1 C,H,NO; BEJ% T (piperlonguminine) EXN e
26 43.143 [M—H]" 329.0292 329.0310 C,6H 004 3,3-0-ZHILAEIR (3,3'-0- L7 45TE S
dimethylellagic acid)
27  44.030 [M+H]* 485.1806 485.1789 CyH,0, RPN REE (evodol) ENILEN
[M—H]™ 483.1649 483.166 4
28 44758 [M+HI" 165.0910 165.090 8 C,H,,0, T 7 (eugenol) KHNFRE
[M—H] 163.0754 163.076 8
29  46.641 [M—H]" 527.1911 527.1924 CH,,000 6B- LIt 4A-5 AT 15 i (6B-acetoxy-5- EUS S
epilimonin)
30 47258 [M—H]™ 3321394 332.1413 CyH,N;0, FH L -2 55 SR 2 B4 B (methyi- ERYITES
hydroxyevodiamine)
31 47.643 [M+H]" 529.2068 529.2072 CyH,0, R R LR (rutaevin 7-acetate) R R
32 47742 [M—H]™ 315.0499 315.0514 CH,,0, 5 M 2= % (isorhamnetin) BN
33 49.195 [M—H]™ 315.0499 315.0515 CH 20, Bl 25 % (thamnetin) g BN
34 51.744 [M+H]" 207.1015 207.1015 C,,H,,0, LR T F WG Ceugenyl acetate) Py 2
35 52936 [M+H]" 272.1281 272.1279 C,,H,;NO, BB AR (piperyline) ERYITES
36 53.192 [M—HI]™ 5033378 503.3383 CyH,4O, 2a,3B,190,23-PUFE3E 1 J5-12-0-28- =R
2 (20, 3B, 190, 23-tetrahydroxyurs-12-en-
28-oic acid)
37 54142 [M+H]* 308.1757 308.1756 C,H,N;0 RGN (evodiamide) ERYITES
38 54581 [M+H]® 272.1281 272.128 1 C,,H,;NO, % H 13 255§ (demethyl-coclaurine) GRS
39 55020 [M+H]" 320.1394 320.1394 CoH;N,0, #5522 9445 (hydroxyevodiamine) G/ TES
40 56.025 [M+HI" 304.1444 304.1443 CoH;N;0 RZE BT (evodiamine) EX e
[M—H] 302.1288 302.1306
41 56353 [M+H]" 288.1597 288.1592 C,,H, NO; HHHGHT B (piperanine ) LEWIIR
42  57.804 [M+H]" 286.1437 286.143 4 C,,H,,NO; BB, (piperine) EX/LT RS
43 59.647 [M+H]" 3121594 312.1593 C,,H,NO, N-B-ZR L A:-3-(3,4- Z FE SRR EO IR AE - HAh2E
[ N-B-phenethyl-3-(3,4-dime-thoxyphenyl)
propenamide ]
44 60206 [M+H]" 2441332 244.1330 CsH,NO, Fi[ 1% 7 I (atanine 1) BTN
45  60.681 [M+H]" 219.1743 219.174 1 C,sH,,0 2-F B -6-(4-FA BB -3- il [ 2-methyl- A2k

6-(4-methylphenyl)-3-hepta none ]
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F% t/min  HFEN FRE AR T D% e Bt
46  61.952 [M+H]" 288.1131 288.1129 CH:N,0 SRZEBE KA (rutaecarpine) BN e
[M—H] 286.0975 286.099 4
47 62383 [M+H]" 306.1601 306.160 1 C,H,,N,0 S 5% 25 JLE %1 goshuyuamide 1D EXYN e
48  62.828 [M+H]" 302.1750 302.1748 CsH,,NO, HARLA BERZ (piperolactam) /2 5 28 L A=Wl
Ji& (futoamide)
49 64867 [M+H]" 356.2584 356.2587 C,H3;NO, 1-F3E2-[7-38 56 (B)-9- =3 14 HD- ARk
W4 4 ( 1-methyl-2-[ 7-hydroxy-(£)-9-
tridecenyl ]-4(1H)-quinolone)
50 65.150 [M+H]" 314.1750 314.1748 C,Hy;NO, BAMUE 5 (piperdardine) G ES
51  65.577 [M+H]" 312.1594 312.1594 C,,H,,NO, WA= B (piperattine) LIS
52 66.972 [M—HI]" 487.3429 487.3433 C3H,405 20,3B,23- = FEFFHURGE- 1205 -28- TR 5 =R
F A (isomer of 2a.,3f,23-trihydroxyolean-
12-en-28-oic acid)
53 68.013 [M+H]" 316.1907 316.1905 C,,H,sNO, HIBUH B A (piperolein A) RIS
54 69.256 [M+H]" 328.1907 328.1906 CyH,:NO, TR BE 7% B A (retroftactamide A) BN ES
55 70311 [M+H]" 179.0703 179.069 7 C,,H,,0, FARATE S #44K (isomer of coniferaldehyde) AP 22
56 71.577 [M+H]" 330.2064 330.206 4 C,H,;NO, 1R BE 7% B C (retrofractamide C) AR
57 72036 [M+H]" 2862165 2862162 C,H,,NO 1-F 2 -2-F 24 (LD - V5 1 (1 -methyl-2- AP
nonyl-4-(1H)-quinolones)
58 72313 [M+H]® 279.1593 279.158 3 C,H,,0, 487 — H iR — T fif (dibutylphthalate) HAB
59 72933 [M+HI" 340.1907 340.190 6 C,H,sNO; BEJE T =) WRNE (dehydropipernonaline) — ZE#HH K
60 74.085 [M+H]" 3302063 330.2064 C,H,;,NO; B 175 75 (pipercallosine) EXN e
61 75.682 [M+H]" 312.2321 3122318 C,,H,,NO 1-F3E2-[(D)-6-+— Wt -4 D -l ARk
fiil (1-methyl-2-[ (Z)-5-undecenyl]-4-
(1H)-quinolone)
62 76.541 [M+H]" 3422063 3422053 C, H,,NO; BEJX IR (pipernonaline) EXY e
63 78.458 [M+H]" 3442220 3442219 C, H,,NO, HAH B B (piperolein B) EX e
64 78.696 [M—HI] 471.3480 471.3484 CyH,50, IR (maslinic acid) =
65 78723 [M+HI]" 300.1131 300.1132 C,H ;N0 S 2K T % (evodiamine) EXYITEN
66 80282 [M+H]" 3382478 3382467 CyH;NO 1-H13£-2-(42,7Z-+ =1 I 30)-40 - AERgs
B [ 1-methyl-2-(4Z, 7Z-tridecadienyl)-
4(1H)-quinolone ]
67 80282 [M+H]" 3142478 3142480 C,H;NO 1-FF3E - E+— B d- 4D - EAL - AWl
methyl-2-undecyl-4( 1 H)-quinolone ]
68 82.875 [M—HI]™ 4713480 471.3492 CyH,,0, 1L 2 57 #4478 (isomer of maslinic acid) =WEE
69 83.515 [M+H]" 3642634 364.2636 C,sHy;NO 1-H3E-2-[(62,9Z,12E)-6,9, 12-+ 1L =) EW0Es
F1-4CLHD - V5 EH (1-methyl-2-[ (6Z,9Z,
12E)-6,9, 12-pentadecatrienyl ]-
4(1H)-quinolone)
70  84.619 [M+H]" 340.2634 340.263 1 C,,H,,NO R R iR Cevocarpine) EYN e
71 85.094 [M+H]" 3622478 362.2454 C,sH,; NO 1-F3£-2-[ (3E,6Z,9Z,12F)-3,6,9,12-+  EWHs2k

1. VY 3 1-4 CLED - VE B ( 1-methyl-2-
[(3E,6Z,9Z,12E)-3,6,9,12-
pentadecatetraenyl ]-4(1H)-quinolone)
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F1ED

F% t/min  HFEN FRE AR Vigm et R Gty

72 87.791 [M+H]" 3662791 366.278 8 C,sH;sNO 1-F3£-2-[(6Z,92)-6,9-+ F —Hdk ] BN e
-4CLED - 145 i (1-methyl-2-[ (6Z,92)-6 ,9-
pentadecadienyl ]-4(1H)-quinolones)

73 88919 [M—HI]™ 3232217 323.2212 C,H,,0, 8-2% B Y (8-gingerdiol) LS

74 90.868 [M+H]" 3422791 3422785 C,;H,,NO TERZE YR I (1-methyl-2- EXYN e

tridecylquinolin-4 (1H)-one)

75  93.640 [M+H]" 368.2948 368.2947 C,sHy;,NO 1-AEE-2-[(2D-10-+ F 2L 1-4CLED - W AR

fii (1-methyl-2-[ (Z)-10-pentadecene ]
-4(1H)-quinolones)

76 98.869 [M—H] 3322959 3322958 C,H;,NO 1-CH )\BR-2E,4E, 12/13Z-= 8O Mg e ZAEWhsis

[ 1-Coctadeca-2E,4E,12/13Z-trienyl)
pyrrolidine |
77 98942 [M+H]" 3343104 334.3103 C,,H;,NO (2E,4E,12/132)-N-1E 5 T 24 )\%-2,4, =S

12/13-= Ik Ne [ (2E, 4E,12/132)-N-
isobutyl-octadeca-2,4,12/13-trienamide ]

78 99.141 [M+HI]" 3343104 3343103 C,,H;,NO (2E,4E,12/132)-N-1E 5% T 24 )\B%-2,4,  EDE
12/13-= 4k [ (2E,4E,12/132)-N-
isobutyl-octadeca-2,4,12/13-trienamide ]

79 99.749 [M—HI] 2792319 279.2336 C,:H;,0, i R S ¥4 #4 Cisomer of linoleic acid) DN &S

80 101.002 [M+H]" 3703104 370.3102 C,sH;,NO 1-HEE -2 F b 3 -4 (LD - TR B[ 1- EXYN e
methyl-2-pentadecyl-4( 1 H)-quinolones ]

81 101518 [M+H]" 3463104 346.3102 CyH,,NO 1-QE,4E, 12E) -+ )\ Bk =J&MWERIEL 1-(2E,  AETHE
4E,12E)-octadeca-trinoylpiperidine ]

82 103.565 [M+H]" 3623417 362.3415 C,,H;NO (2E,4E,14/152)-N-5¢ | -1 0k-2,4,14/ LY

15-=F %L (2E,4E,14/152)-N-isobutyl-

eicosa-2,4,14/15-trienamide ]

83 104255 [M+H]" 3363261 336.3261 C,H, NO N-BTIH-QE, 4 -+ )\Bk ZImBeizN- s
isobutyl-(2F ,4E)-octadeca-dienamide ]
84 105.189 [M+H]" 3623417 362.3416 C,,H;NO QQE,4E,14/152)-N-5¢ T H-—115-2,4,14/ WS

15- =t (2E,4E, 14/152Z)-N-isobutyl-

eicosa-2,4,14/15-trienamide |

85 109.057 [M+H]" 3483261 3483263 C,;H, NO 1-CORIEH) -2, 41 )\ B I - 1-F HoAh
[ 1-(piperidinyl)-2,4-octadecadien-1-one ]

86 109.282 [M—HI] 3393269 339.3275 C,H,,0, 111 /7 2 (behenic acid) EERINiCES

87 109.600 [M+HI" 3743417 374.3420 C,sHuNO 1-CURIEIED-2, 4, 14- B = )1 ENILES
[ 1-(piperidiny)-2,4, 14-eicosatrien-1-one ]

88 113.094 [M+H]" 376.3568 376.3572 C,sH, NO 1-C A k-2E, 4E- I 5O WRNEL 1-Ceicosa- AW

2E,4E-dienyl) piperidine ]
89 116211 [M—HI]™ 367.3582 367.3590 C,H,50, Z 4 # [ curcumin (I1S)] ENILES
90 117.965 [M+H]" 3763573 376.3571 C,sHiNO 1A -2 B, AE-—IHONRNE A lisomer  HiAdSE
of 1-(eicosa-2E,4 E-dienyD piperidine]
32 JUERMEBEFMER S IR T AWy e s 45 A3 P ) 32 B oy G T

ETEENERUARAEEGCPEGHEIM FI ARERR o B &0 PP S AR T L 3-8 44
SE HOFRARPE B> I U T A i R HAMBRL L SR D-FTRR A s FRBTEE K S8 Y b 7 R T IR L W RO B
BB L R BB AT B KR S R E S5 R AR R S RO SRR B R R R IR B
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Fig. 1 BPC diagram of positive (A) and negative (B) ions in transdermal receiving solution of Erxiekang Emplastra in vitro
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AR 49331 260 /S A2 SR HE A5, AR 9 LTS BN V6 97
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i 260 22 HEHE SN String 12.0 HH A, 3745
TSV X 4, 5 A Cytoscape 3.9.1 # 4, ff H T &
Analyze Network AT #4022 43 7, DAEEAE T 575 5
K/NFER R v M PPI I 4 (K 3) . Bt
240 11 A5 1 407 2530, T BRI R R
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3.5 GOINRES KEGG EIRE&E N
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Table 2 Information of 19 potential active components of Erxiekang Emplastra
9 5 £ B Rt TEPE RS 7y 1 HIR
1(DX1) FHNELE T &M} (eugenol) C,,H,,0, T
2(DX2) (e 8T & Wi lE (eugenol acetate) C,H,,0,
3(DX3) fis 2ok 2 T 7% (caryophyllene) C,sHa,
4(DX4) PEES BB TR (gallic acid) C,H,O5
5(RG1D) RNFEHE FE 7 % (cinnamaldehyde) C,H ;O W
6(RG2) KEHNEZR HE 2 g (cinnamic acid) C,H;0,
7(RG3) RNEHR L8 HH 48 3 A EEBS [ (E)-O-methoxycinnamaldehyde ] CyoH,,0,
8(RG4) B a- 7 B[ (-)-a-copaene ] CsH.,,
9(BHJ1) T Jhe 248 A= W i U (piperine) C,,H,,NO, 1
10(BHI2) HAUIM AR AL CED-piperolein A CoH,sNO;
11(BHJI3) JigE 2 TAHIES (piperonal) C,H,0;
12(BHJ4) LR 3-8 45 (3-carene) CHq
13(BHJ5) FLifE K D-F715 [ (+)-limonene ] CoHye
14(WZY 1) M| 24 1 ) ik RIEHIHE (evodiamine) C,H;;)N;O E 3
15(WZY2) 528 94 Y (rutaecarpine) CsHi;N;0
16(WZY3) F A R HHH (dehydroevodiamine) C,,H,;N,0
17(WZY4) W 5 I 2 AR W RZEYE K b Cevocarpine) CyH,;,NO
18(WZY5) LSS RZ Y P T (evodine) CsH,,NO;
19(WZY6) i % (limonin) CaoH3,O5

TR LR
2 EMRSMERER-ARERFERE

Fig.2 Venn diagram of active ingredient target-disease

PR

target

HX$T (endocrine resistance) « Tl iz ¥ LI -3- 38 g - £
¥ B 15 5 1 % (PI3K-Akt signaling pathway) . £5
& 5 I8 #% (calcium signaling pathway) 22 24 J5iji5 1k
B NS 5 8 B (MAPK signaling pathway) « %8 JiF
A Jii X TRP 3@ & ) 8 75 (inflammatory mediator
regulation of TRP channels) %515 5 il %
3.6 “EF-HM-po-HE SR R-AEER MR
ke

4 X6 B2 ¢ R 7E Cytoscape 3.9.1 R & “ L5
JRRE T - 245 A% - %, 5 - L - 30 I - 2 BEAE 7 B I 4 O
FEI(E 6), 1% M 2% 3L 386 /15 i, 2 288 %1l ¥

3 WS-FRR AL S PPI 4%

Fig.3 PPInetwork of component-disease intersection target

2234 Analyze Network 80 1% BEAE IR AT HEJP 4 2
H = A7 B B AR A% O s YRR Ay B R AR
ST EHARUI AR A L LR T A I R 2
AT AR B SR R B IR 5 O B AT AR
WRERE T &M . %4 SR B LYS BENS 6 7/
JLIEE R BEA 2 i 288 2 g i [FAE
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R3 I5MEROLEBRER

Table 3 Information of 15 core targets

iR B4R FEMH e G RRINY 3 BB O
1 iR 2 (4 pS3(TPS3) 73 0.086 159 718 0.508 510 638
2 Jir e 35 R s 0 R A 11 U (SRC) 66 0.128 714 056 0.524 122 807
3 AR 1 900 K A ZEE 5 1(HSP90OAATD) 64 0.084 360 425 0.492 783 505
4 T T K SOEOE B 1 3(STAT3) 63 0.048 803 715 0.496 881 497
5 B KA T 52 R (EGFR) 62 0.051 647 816 0.497 916 667
6 22 58 1R/ A R B U 1 (AKTD) 57 0.039 089 980 0.488 752 556
7 R AL R F (TNF) 49 0.078 427 541 0.489 754 098
8 T HEMEIVLETE-4 , 5- W FR 3-B M AL I FR A7 0 (PIK3CA)D 46 0.016 167 547 0.451 795 841
9 Jun JFIEFE R, AP-1 #5567 I FE A7 (JUND 44 0.022 281 809 0.478 957 916
10 WEW R 2 7K (ESR1) 43 0.059 684 221 0.462 282 398
11 erb-b2 2 R = FR % i 2 (ERBB2) 40 0.023 160 512 0.450 943 396
12 BEE ST 1o E 547 (HIFTA) 40 0.024 025 795 0.462 282 398
13 B 2 R R & R & 8 3(CASP3) 39 0.015 950 363 0.452 651 515
14 i P A I B B (JAK2) 38 0.017 744 036 0.445 065 177
15 22 Z4 JF 35 AL B 0 1 (OMAPK D 36 0.023 928 189 0.459 615 385
BP CcC MF
500
400
<;_
18 300 4
=
200 4
100 1
0 —_
g&g-%%b“’wg e c 22 2S5c U)E???gggggt
£5528555858 8E3>558500 52588555¢83
2 EEs8E£8758 38 EEZESS £59BBEEESS
2 8EC o PEFTEED s D £ ECS 5 o°53338835°0
£§52583858s 5 °8 8g3z °f ZEZ3E5g5C
25585555628 9 s 5l ¢ 88583%Y23
057 cs5 o0t — w2 > = E S E s S
CES 52829 %3 2 23 2 g=£¢2 < 5
£33 SBgggsg § §< z 23t =3
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Fig. 4 GO functional analysis
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Ras signaling pathway
Rap 1 signaling pathway
Proteoglycans in cancer —IgP
Prolactin signaling pathway
Phospholipase D signaling pathway I 25
Pathways in cancer 20
PI3K-Akt signaling pathway 15
Neuroactive ligand-receptor interaction [ |
MAPK signaling pathway
Inflammatory mediator regulation of TRP channels Gene number
Human cytomegalovirus infection * 20
HIF-1 signaling pathway ® 30
Fc epsilon RI signaling pathway ® 40
ErbB signaling pathway : 28
Endocrine resistance ® 70
Colorectal cancer
Central carbon metabolism in cancer
Calcium signaling pathway
Apoptosis
0.10 0.15 0.20 0.25 0.30
Rich factor
E5 KEGGE&EHNH
Fig.5 KEGG enrichment analysis
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Fig. 6 Compound-medicinal materials-components-target-pathway network
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Fig. 7 Docking results of main active components with core target molecules
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Fig. 8 Schematic diagram of molecular docking results
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25 90 J 53 A FNAE I A R IR 7 DR 1, JF b i Y 1
2878 75 F 7 (BDNF) 7 i 5 4 £8 9 fish % 3268 77 T 45 1
TH 2R (5-HD B VIO, ATl i 520 5-HT &6 4 223
JiR AR R A B G B TR T K SR
HH 3(STAT3) B8 HOE 5 v 3 2 Fh 5 [ (1) R0k 9F
E 240 W G 8 F0 ) i 30 80 SO I T 1B R o
WA R T ia Bl A I R R HE OGRS

W 2 2B 2 25 IR B, LR T B R L A ARG
Bl AL SR BT B AT R T RS S AT AR T
STAT3. J& Ji% 5 [F c-RAF (RAF 1) \ 22 & R/ 75 & R &
i ¥ B B-raf (BRAF) . EGFR. % ¥ ik % 14 B
2 (BDKRB2) . ERBB2. # ¥ filf A 1§k %% /& M
2(CHRM2) %5 #E /5 , 4% calcium signaling pathway
A1 B2 i 7 5 5 I % (cAMP signaling pathway)  fif
2 8 3% & 1§ % @ % (neurotrophin signaling
pathway) « L3l &5 [ 40 B & 42 1¥) 1 17 (regulation of
actin cytoskeleton) \Janus {15 5 1% T A% 0
& 115 5 18 4% (JAK-STAT signaling pathway) % {5
51 BRI G B Wis sh D RE R AL VT B iR
I3 U B AR RAR AR e AR, RIE LTS ITEF .
42 FTRESERMY

R SZ AR 1 (CTRPV D S — F =l 3 B 1 R BH 25
TIEIE , fEH Wi b 3 B AR AR T AR O o 2
TG A WA 2 VR Ay v 4 A pHAE 3R
PRUEE  JRE A 0T P 2278 7 DR 55 22 ool I8 ) A Tk
AN RN 2, TRPV 1 S0 BB I 1 4% A I sk
PE, 5 B 1 S A R . BRI,
45 i 98 3 18] 43 b B A1 9% DR -l 5 TR BB G R
1 K 527 A 55 A DRl 2 51 R 9 1 PN I v UK .
2,4,6- = TH B R IR S T 45 1 98 /N BB o, i
FiI TRPV % 5L 7 (a0 JYL1421) 7] T b7 2 75 AR p 2
T TRPV I 21 58 0 5 B0 RE J5 A BP0
5-HT & —Fh B R 2838 i, 7824 22 15 5 i
0  J R 32 Bl AP 20 6 55 AR 3 T R DA K S 2
A BR S T R R EAEH . 5-HT K fi
AU R AR BTN K, 552/ S-HT4R 45 & , (R ¢
TR T At 22 3 S5, ) B s Bl B PN R e SRR
PEUO B TT A SRR, IR AR K B 4 i 2R 5-
HT ()38 & 53 8 0, H R 7% #9218 (SERT) R 1A
P>, AR RBURS A T s RS S-HT i Mg ]
SERT £k 7K E T, A BR8P B AR . 3R AR
K R 7 52 A (EGFR) B Ji5 Il 00 48 1 o 401 i i
A TR 5 A0 T A SSE Y BURE TR, 15 5 O 4EHE
LR J5 IR U R

W 2% 24 P2 25 SRR, SRR DA RIR B R
Bl T M o- T B S A Y AT AEH T TRPVI,
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CASP3.AKTI1.JUN. % 1 ## # C (PRKCB) .RAF1
S AT, U 95 P 2 0 8 TG A - 2 44 HLAF (Neuroactive
ligand-receptor interaction) . Inflammatory mediator
of TRP channels. Il & ZH %
fil (Serotonergic synapse) - M ¥ & 5 5 @
% (Estrogen signaling pathway) 1 17 A Y5 P KR %
{% *5 (Retrograde endocannabinoid signaling) %5 {5 5
T % B AN P9 I RO AR LR
43 BEBERESRERT

i e W UL BE 3- BB - R B W B (S 5 d
% (PI3K-Akt 7 5 8 #) /& — Fh E Z 41 A 5 5
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U TR A DI RE . BEER LIS 1 PI3K 4% A% R ik
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SR F NF-xB, Pk 52 NF-xB [1) % 3% 38 14 , {e 123 98 0 [A]
TR BTR) 53 W ORI 45 82 RORE [ e Be 4,
AL BB 1 PI3K-AKtIE B VA6, /1 H W AH S
Rl s b NS N | i o R e
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P, T A ORI B S P TL-17 FRRAE S
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#% (Rapl signaling pathway) . Ras {5 *5 i #% (Ras
signaling pathway) \ i J8 25 38 K] -7 15 5 i #% (TNF
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Ji B AR ST T Y i 0 R R A, R BT R AN
Fo e TEH

regulation
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06 - iy b % B AR A 22 R 58 (CNS) I #f 42 &
4t (ENS) \ H F 4028 2 G0 (ANS) P B 2R % B &2
Je 25 - 43 W R Gt , CNS 5 ENS il i 44 3% 5-HT .
SP. 15 3l 3R 55 ik i Ik 4% B B Th g . 0 BB AT
e Bk T b i -2 A Rl CHPA D B e B i
B T R OB 3R (CRF)D , 5 5 K 400 it R il ¢ i
TR 5-HT , 840 AT R A 5 518 i 5y e S 3h
DI, SRR VS . FIR, X AR E R 4
{2 ENS ¥ 57 % {5 5 4% 22 CNIS Jiin 25 F8 3 47 T .0 3
54, NI U IR 24 o 22 S R/ 75 A IR B 11
BilF 1 CAKT 1) A3 15 22 b 48 i 2h e, 00 455 40 1 1
A7 AR AL AR B, A& PI3KOE % 1Y) 2 21 i i
Yy, 2 50 F A BN T R R ARFEAT N
ESR1 A7 -5 1A 51 Ty B A 265 AH OC B i X, R % 2
HIATENN R G b 5O EN ARG 45 AH G I e A0k )i
5 HOVAIIE MR RERE ) R 2B R B DTAH 5

W2 25 B 5 SRR WY, T B I R IR L SRR B
b SRR BN BRI B TR T AKT1 2238
J5 5 1 B 1 8 (MAPKS) \ MAPK 1 i i 3% %2
R (ESR1) \BRAF.JUN.SRC . 1% [A ¥ kB ¥ i V. 5
0 1] A (IKB-«B) %5 ¥ 51 , 1] # Rapl signaling
pathway. 20 40 il i 9 % Al B {5 5 i@ % (ErbB
signaling pathway) . neurotrophin signaling pathway «
NOD # 52 & 15 5 i #% (NOD-like receptor signaling
pathway) & HAHI AR E (long-term depression) %515 5
T BRGNS PUER RS I T BRI R R AT, R
15 46 R H AE I .

I TR 25 BB OR #7575 2 Docking Score>
-20.9kJmol ™. & RE KRR 1 5 45 &AL B K
FRGEA R, B HWAE 2 WA EAERA
Ko BLARE 24k 18] KAH BAE A B S8 3
M S M A O A48 m-m MEAR L B K Ve A AR ) S TR
W AE ] . Schrodinger2020 Maestro12.4 5% JH % T
2o 58 (10 11 VA Z HO 4T o0 R B, e =R S KO AR
F o B 5 SE B S BOR o A . T AR
FIET 73 BR 00 AN 7] 28 B 6 AH B A F A AN [R) B A
Ml 45 0 1 53T 70 MBS W RE R BAE 64T
ik,

AW TEHE T LT G 32 Bz R 70 M FH ) 45 24
BRI TSR K b 7 R T5 v B
O3 B A AE T B, LTS BRI R AT BE 2
I I A O B T D RE 2L B AR P M e U A
1) i T B 8 SR DR A i R R B L B AT

FEREAE A BAE HIR T /N LIRS R, v it — b il
5E JL V5 R U 1) 245 2 ) o kit S A R LA SR 43 T
BEAR JZ T A -

FlarR HAGHEAFARAEEA TR

EE P

[1] ARG, 2 bl b, S SCak . M ECm G o7 /) LI IR X it

HZE (97 ROWEE (9], b 25903 F B i 4 6, 2023, 29
(5): 877-880.
Shao T, Hou Y Y, Ma W X. Observation of curative effect
of Yushu Powder in adjuvant treatment of abdominal
pain, vomiting and diarrhea in children [J]. Chin J Drug
Abuse Prev Treat, 2023, 29(5): 877-880.

(2] ®%E%, Wi . IR TT AL B & /N g e yT /L

98 (I 0 v SR IR 9T BT AR (0. vh 7R 2R AR 4, 2023
(19): 38-40.
Yang A H, Yang J. Efficacy evaluation of acupoint
application of abdominal pain recipe combined with
Xiaojianzhong Decoction in treating children's abdominal
pain (abdominal cold syndrome) [J]. Chin Health Care,
2023(19): 38-40.

(3] S B . Ja b b AU 6 /N LI BRI 4 22 (1

8 TR JEAIE) ) W PR WL %€ [D]. Kb R T B2 245 K =2,
2023.
Ma C Y. Clinical observation on the treatment of
paediatric mesenteric lymphadenitis (abdominal cold
syndrome) by applying warm middle-health and pain-
relieving powder to the umbilical cord [D]. Changsha:
Hunan University of Chinese Medicine, 2023.

[4] R, SRR, AERIR, & LS BN BOBUBE Va7 /N L

FEPEHES (¥ 2 vhol BEALX BRI RO FT (9], R LR
&, 2023, 19(6): 45-49.
Zhu R X, Hu S Y, Cong P R, et al. A multi-centre
randomised controlled clinical study of pediatric cold
diarrhoea treated with Erxiekang(JL V5 %) plaster applied
to the navel [J]. J Pediatr Tradit Chin Med, 2023, 19(6):
45-49.

[5] SEWfti, Fedetly . JLVS REMG BG4 5 WA BOR T /N LAE

TGP IS (I R 8% [, 5% 37 125 22 B 22 41, 2020, 43
(5): 339-341.
Nie X W, Qiao J M. The value of erxiekang plaster
combined with smectite powder in the treatment of non-
infectious diarrhea in children [J]. J Jining Med Univ,
2020, 43(5): 339-341.

[6] M, ESZML, BLAE, &5 . /N LHVS h B 29T 18 (1]
W LR, 2008, 4(4): 1-3.

Han X M, Wang S C, Yu S, et al. Guidelines on Chinese
Medicine for Paediatric Diarrhoea [J]. J Pediatr Tradit



$47% F 1087 20245108 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 10 October 2024 + 2275 -

[7]

[10]

(1]

[12]

[13]

[14]

Chin Med, 2008, 4(4): 1-3.

MR35, R4, FILL . e B0 4 BE 1 1O/ LIS
59T R RAA (7], H R 2511 PR A% R, 2022, 34(10): 1950-
1953.

Chen L Q, Zheng Y H, Wang L S. Analysis of curative
effect of abdominal massage combined with routine
nursing in children with diarrhea [J]. Clin J Tradit Chin
Med, 2022, 34(10): 1950-1953.

Tt . «SHEEATR Iy 5 EUEH A [D]. Jb it Jb gt
PR 247K, 2006.

Wang H B. A Study of Cold and Cold Evidence in the
Treatise on Typhoid Miscellaneous Diseases. Beijing:
Beijing University of Chinese Medicine, 2006.

XRS5, B A, #ER, & AIGIR IR0 5 1% 2 B8 1 52 i I
SO R (D). P AR A S R R 2k R (R TR, 2020,
10(5): 214-219.

Liu T T, Li Q, Han W, et al. Influence of low temperature
on gastrointestinal function and improvement measures
[J]. Chin J Dig Med Imageology Electron Ed, 2020, 10
(5):214-219.

VR 2 THRUE SR B - - R AR AR
A gk R EEAL A (D). N BE R K5, 2020.
Xu H C. Exploration on the pathogenesis of "dampness
being heavy and turbid" based on the changes of the
flora-intestinal-brain axis of influenza mice with damp
syndrome. Guangzhou: Jinan University, 2020.

e bR T T AN R AR 7R 2R v IR RN BR G 5 T A A
2 JNE 2 PR T A O R mURIA BT [D]. )M R KA,
2013.

Wu X L. Characteristics and nature of pathogenicity of
dampness based on immune recognition and immune
response in influenza mice in different rearing
environments[D]. Guangzhou: Jinan University,2013.
WE o FTEE SO UG B 2 s A K A
U vei U AT B W Bl g B S R R ZE AL [D]. 22 22
K27, 2022.

He X Y. Based on calcium signaling to study the
mechanism incolved visceral hypersensitivity and
gastrointestinal motility disorders in IBS-D rats [D].
Lanzhou: Lanzhou University, 2022.

Sharma V K, Yang X Y, Kim S K, et al. Novel interaction
between neurotrophic factor- al/carboxypeptidase E and
serotonin receptor, 5S-HTRIE, protects human neurons
against oxidative/neuroexcitotoxic stress via [ -arrestin/
ERK signaling [J]. Cell Mol Life Sci, 2021, 79(1): 24.

Yu X, Li S G, Xu Y M, et al. Androgen maintains
intestinal homeostasis by inhibiting BMP signaling via
intestinal stromal cells [J]. Stem Cell Reports, 2020, 15

(4): 912-925.

[15]

[16]

(18]

[19]

[21]

22 REE, LA . TRPIEIE 5 480 PE G N Ik &
BSUROMH SCBIE FU Rk JRE (. F T3 2 FOJHE 0 272 2% 35, 2024,
33(1): 83-86, 90.

Zha L L, Yu X Y, Shen L. Research advances related to
TRP channels and visceral hypersensitivity in inflam-
matory bowel disease [J]. Chin J Gastroenterol Hepatol,
2024, 33(1): 83-86, 90.

AR, RIS A3, 42165 BMiss) kK
B [0]. 1 A IR T AR K R 2 ), 2004, 24(6):
354-357.

Li T J, Yu B P. 5-Hydroxytryptamine 3 and 4 receptors
and gastrointestinal motility and clinical implications [J].
Int J Dig Dis, 2004, 24(6): 354-357.

PR, IR, s AR, &5 SR T TR TS B 2 g
A AE K B miR-24/SERT/S-HT i % o503 4 U e BUCIR
GG M EE [J]. LR R 25 K A, 2022, 41(5):
59-66.

Liao L M, Wang J J, Chu H R, et al. Moxibustion
improves visceral hypersensitivity in rats with diarrhea-
predominant irritable bowel syndrome by exerting an
the
transporter/5-hydroxytryptamine pathway [J].
Univ Chin Med, 2022, 41(5): 59-66.

2[R, I, B ES, 5 EGFR MG S @M a4
T3 B P T PR (9], o [ b 22 G g2 2 AR 22 55 o
=i, 2020, 27(6): 474-479.

LiK T, Li ST, Lan L, et al. The role of epidermal growth
factor receptor and its signaling pathway in neuropathic
pain [J]. Chin J Neuroimmunol Neurol, 2020, 27(6):
474-479.

Dai X, Wang L J, Wu J, et al. Src kinase inhibitor PP2
regulates the biological characteristics of A549 cells via
the PI3K/Akt signaling pathway [J]. Oncol Lett, 2018, 16
(4): 5059-5065.

SRV, FA R, MR, 55 . V5 2078 1 PI3K-AKT
i v ISR S=R i R R R 7 e 1 DR /N
Hil [ A R P R A A &, 2021, 16(3): 468-
471, 504.

XI L X, Zhou J L, Mei L J, et al. The mechanism of

Tongxie Yaofang in the treatment of diarrheal irritable

microRNA-24/serotonin
J Anhui

intervention effect on

bowel syndrome by inducing autophagy through PI3K-
AKT pathway [J]. World J Integr Tradit West Med, 2021,
16(3): 468-471, 504.

SRUEAR, K77, AR, 45 . 5L T 2% 2 B2 F0 0y T X %
BORIRY 8] o 195 6 7 3505 5 45 i R 10 73 5 DL
[0]. 3724, 2023, 50(4): 145-150, 223-224.
Zhang C W, Liu L, Du X Q, et al. Mechanism of guchang
Zhixie pill([f #1575 #1) in treatment of ulcerative colitis

based on network pharmacology and molecular docking



£ 2276 -+ 475 F10H 2024F 108 "éﬁ-i‘ﬁﬁti Drug Evaluation Research

Vol. 47 No. 10 October 2024

(22]

[23]

[7]. Liaoning J Tradit Chin Med, 2023, 50(4): 145-150,
223-224.

FH 0, B I, PNE SC AR 5 38 B 4 RS B W 2 W s
A fE BB FT R [J]. 7V BR 4%, 2021, 43(12): 1505-
1508.

Bai T T, Yang X, Sun H W. Research progress of
signaling  pathway
irritable bowel syndrome [J]. Guangxi Med J, 2021, 43
(12): 1505-1508.

SV VD BT FL RS RO A IR T N LT Re i
JERG (B AU ) i PR AL 8 K% 25 BT AL [D]. R R
2K, 2021,

Wu J. Clinical observation and pharmacological study on

regulating  diarrhea-predominant

dry emulsion of Hippophae rhamnoides and massage of
invigorating spleen and eliminating stagnation in the
treatment of functional abdominal pain in children.
Tianjin: Chinese
Medicine, 2021.

Tianjin University of Traditional

[24]

[25]

[26]

AT VS B I b WA AR LR A 5 B R AT ¢ &
(PRI [D]. B AT B A PER 25K 57, 2021.

Yu F. Study on the Correlation between TCM Syndrome
Types of Diarrheal Irritable Bowel Syndrome, Anxiety
and Depression. Nanjing: Nanjing University of Chinese
Medicine, 2021.

Pan H T, Xi Z Q, Wei X Q, et al. A network
pharmacology approach to predict potential targets and
mechanisms of "Ramulus Cinnamomi (cassiae)-Paeonia
lactiflora" herb pair in the treatment of chronic pain with
comorbid anxiety and depression [J]. Ann Med, 2022, 54
(1): 413-425.

A ML T En a2 4 b B 2R T I R R R Y 24
PR ST [D]. W /R fRIRTT h BR 25 K%, 2023.

Bu F. A Study on the Regularity of Traditional Chinese
Medicine in Treating Generalized Anxiety Disorder based
on data mining [D]. Harbin: Heilongjiang University of
Chinese Medicine, 2023.

[Tttt FH%E]



