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[ Abstract] Objective: To identify the transdermal constituents of Euodiae Fructus and predict its

molecular mechanism in treating diarrhea by transdermal drug delivery. Method: Ultra performance liquid
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chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) and integrated pharmacology
methods were used. The rapid identification of transdermal constituents of Euodiae Fructus was realized by the
means of comparison of reference substances, analysis of UNIFI system and mass spectrometry. On this basis,
Integrative Pharmacology-based Research Platform of Traditional Chinese Medicine (TCMIP) v2.0, SymMap,
DisGeNET databases and literature were used to collected potential targets of transdermal constituents of Euodiae
Fructus and targets for diarrhea-related diseases. The disease targets and drug targets were topologically analyzed
to obtain the core targets, which were used for the Gene Ontology (GO) function and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis. Finally, Cytoscape 3.6.0 was used to build up a
network of transdermal constituents-core targets-key pathways. Result: A total of 19 chemical constituents were
speculatively identified from Euodiae Fructus extract, including quinolone alkaloids, limonins, indole
alkaloids, organic acids and sterols. A total of 174 core targets of Euodiae Fructus for treating diarrhea were
obtained by a topology analysis, signaling pathways of inflammatory response, cell proliferation, nutrient
regulation and energy metabolism, signal transduction, bacterial infection were obtained through the analysis of
KEGG enrichment. Conclusion: In this study, the transdermal constituents of Euodiae Fructus are identified for
the first time, they can participate in the regulation of intestinal inflammation, maintain the integrity of intestinal
mucosa, repaire and adjust the metabolism of the body by acting on Rac protein family, phosphatidylinositol 3-

kinase, cytochrome P450 enzymes and aldo-keto reductase, respectively. In general, the molecular mechanism

of Euodiae Fructus in the treatment of diarrhea is preliminarily elucidated.
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Fig. 1 BPI chromatograms of Euodiae Fructus extract by UPLC-
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Table 1 Identification of chemical constituents in Euodiae Fructus extract and its transdermal sample by UPLC-Q-TOF-MS

ity I o St mlz huﬁ FRAEWE R B
) /min Mg S sppm A BT EK

1 0.62 friEm? CH,0, 191.0192 191.0190 -1.0 [M-H]" 155,111 &
2 3.20 W A A A AR 1S C,H,0,, 357.0822 357.0822 0 [M-H] 195 7
3 330 R CsH,0, 353.0873 353.0867 -1.7 [M-H]" 191 =
4 4.25 BT BRLE A AR R C,H,0,, 371.0978 371.0968 -2.7 [M-H]" 195 7
5 5.63 S A4 C,H,,0,, 463.0877 463.0878 0.2 [M-H]" 301,271,255 &
6 5.82 @ zZpkIFs) C, H,,0,, 463.0877 463.0876 -0.2 [M-H] 301,271 7
7 6.03 FRAEE-3-0-F AW W C,,H,,0,, 609.1456 609.1458 0.3 [M-H] 315 5
8  6.88 RFRAH-3-0-ZFH CyHy,0,, 623.1612 623.1610 -0.3 [M-H]" 315 5
9 6.99 5 ZEEK-3-0-B-D-H % 00 C,,H,,0,, 477.1033 477.1032 -0.2 [M-H] 315 i
10 8.19 ELRKB C,H;N,0 302.1293 302.1323 9.9 [M+H]" 286 g
11 8.56 B-#F i ml” C,,H,,O  453.3499 4533498 -0.2 [M+K]" 304,288,270 &
12 8.81 RAH THLUY C, H;N,0 300.1137 300.1159 7.3 [M+H]" 285 7
13 9.16 MR CsH,,0, 303.0505 303.0512 2.3 [M+H]" 287,285 i
14 10.24 5288 k0 C,,H, N,O 346.1322 346.1355 9.5 [M+K]" 286 g
15 11,12 RARE K0 C,H,0, 485.1812 485.1802 -2.1 [M-H] 423 2
16 11.49 Frige R C,H,,0f 4712019 471.2022 0.6 [M+H]" 427,425 s
17 1174 2854 P g e 20) C,H,,0, 483.1655 483.1657 0.4 [M-H]" 421,395,161 J
18 11.97 RIHWE LTRERR CyH,,0,0 527.1917 527.1912 -0.9 [M-H] 485,467 2
19 12.04 6B- LIS KE-5-F b fa v K0 C,H,,0,, 527.1917 527.1912 -0.9 [M-H]" 485,467 =
20 12.22 B C H;N,O 304.1450 304.1433 -5.6 [M+H]" 171 i
21 12.44 RACHRE CH;N,O 288.1137 288.1121 -5.6 [M+H]" 273 JE
22 12.55 1-WBE-2-[7-F23E-(E)-9- =i 2 1-4(1H ) -1 15 i 21 C,,H,;NO, 356.2590 356.2578 -3.4 [M+H]" 338,186,173 &
23 14.34 1-HUEE-2-1E T JE-4( 1H) - 7 i 122) C,H,,NO 286.2171 2862169 -0.7 [M+H]" 173 =
24 1518 1-MJH-2-[(42,7Z,10E)-4,7,10- = =M 5 ]-4(1H ) -ME# Hd 23 C;H,,NO  336.2327 336.2326 -0.3 [M+H]" 173,186 i
25 1529 1-H3-2-[(Z)-6-F— MG FE]-4( TH ) -ngs i il 12 C, H,)NO 3122327 312.2318 -2.9 [M+H]" 186 P
26 1547 1-H1EE-2-58 B -4(1H)-ME 35 i 012 CpH,NO 300.2327 300.2326 -0.3 [M+H]" 186 &
27 16.76 1-H1HE-2-[(42,72)-4,7-F = M 1-4( LH ) - i i 12 C,H,NO 3382484 338.2477 -2.1 [M+H]" 186,173 2
28 17.22 1-H3-2-[(Z2)-6-F— IR ]-4( 1H ) -1 37 B 57 ) 44112 C, H,yNO 312.2327 3122326 -0.3 [M+H]* 186,173 o
29 17.40 1-FEL-2-0E b — e -4 (1H ) - 1 i 12 C, H;NO 314.248 4 3142485 0.3 [M+H]" 186,173 JE
30 17.64 1-H1EE-2-[(3£,62,92)-3,6,9-1 I = HfiHE]-4(1H)-MEIE I C,iH;,NO 364.264 0 3642640 0 [M+H]' 186 2
31 17.92 1-H1EE-2-[(6Z.9Z,12E)-6,9,12- 1L = HE]-4(1H) -ME A1 C, H,,NO  364.264 0 364.263 1 -2.5 [M+H]' 186 5
32 1837 RZEW R Fa C,;H,,NO 340.264 0 340.263 1 -2.6 [M+H]" 186,173 P~
33 18.72 2-F = hE -4 1H) - T R U C,,H;NO 328.2640 3282646 1.8 [M+H]" 186,173 i
34 18.84 1-HIHE-2-[(2)-7-+ = HE]-4( 1H) - 375 i 021 C,H,;NO 340.264 0 340.2614 -7.6 [M+H]" 186 &
35 19.51 1-H13£-2-[(62,92)-6,9-+ T 4 L 1-4( LH ) - 5 i 12 C,sHysNO 366.279 7 366.2804 1.9 [M+H]" 186 2
36 20.72 AR &I C,H, NO 3422797 3422786 -3.2 [M+H]" 186,173 2
37 21.24 1-H3E-2-[(Z2)-10-1 F IR FE]-4(1H) -1 377 i 12! C,;H,,NO 368.2953 368.2954 0.3 [M+H]" 256 N
38 21.34 1-H1HE-2-[(Z2)-9- 1 T HE1-4( 1H ) - 375 i 121 C,H,,NO 3682953 368.2963 2.7 [M+H]" 256 &
39 21.96 1-FHe-2-1 DU Jor B4 ( 1H ) -n e R L2 C,,H,,NO 356.2953 356.2931 -6.2 [M+H]" 186,173 i
40 22,72 1-H HE-2- F ke -4 (1TH) -1 35 il 1) C,sH,,NO 3703110 3703109 -0.3 [M+H]" 186,173 i
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43 (CC) 3 5 4 30 240 Mo JIE . 40 1 5T 240 i 1) Bt K
MLAR X5 43 D fig (MF) 3 285 42 3 8 11 il A B
AR G EOE R A A LA G T M ATP il
TR

KEGG & % 2| (13 % 324 toll B 2 1R A5 5
% (toll-like receptor signaling pathway) , TNF 15 5 i@
I, B A T -xB(NF-«B) 5 5 %, ta b H 7
(chemokine) {5 5 i 1% , k5 % BE (focal adhesion) #ll T
AR 32 MR (T cell receptor ) {5 5 1 fi% 25 A 5 4 AE SN
i BTSSP - L (HIF-1) {5 5 38 B i 5 N %
H K FF(VEGF) 5 5 1% . L HE O(FoxO) 5 5
M %R ML 5 K R (Ras) MG E 1 1(Rapl) 5
3 (S RN i TR AL P 3- IR il /4 11 9 B (PI3K/AKkt)
o 5 A i A A 4 B T LR 3R )
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155 5 30 % PR R AR T (c AMP) 15 53 s 45 5 LA Y
KR 516 5 MAPK AR 5 % ; LA KU 1) TG T Sk e
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2.4 B BT A0 SEAR - OC BT % 22 A 0 2% 1] 1Y
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M E % E Y 1(RAC1) ,RAC2, MAPK 14, STATI,
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Fig. 3 GO function enrichment of core targets from Euodiae

Fructus for treating diarrhea
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Fig. 5 Network analysis of transdermal ingredients-core targets-key pathways of Euodiae Fructus for treating diarrhea
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