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Abstract: Objective To Analyze the chemical composition of Xiaoer Foshao Hezhong Granules (XFHG) by HPLC-Q-TOF-MS/
MS, then predicting the pharmacodynamic substance basis of treating functional abdominal pain based on its chemical composition
and network pharmacology, checking out the potential efficacy ingredients and mechanism of action. Methods HPLC-Q-TOF-MS/
MS was used to analyze the chemical composition of XFHG, which were scanned in positive and negative modes respectively. The
chemical composition was confirmed by matching the reference substance with the fragment ion information and retention time in
the Systems Pharmacology Database and Analysis Platform of traditional Chinese medicine (TCMSP) and literatures. The chemical
components obtained through mass spectrometry analysis with oral bioavailability > 20% and drug like properties > 0.5 were
selected, and the target components specified in the 2020 edition of the Chinese Pharmacopoeia and the components screened from
the SwissADME database were included as active ingredients. By using TCMSP, Massbank, Herbal Pharmacopoeia Database,
Genecards Database, and literature screening, we established target databases for active ingredients of XFHG, as well as target
databases for functional abdominal pain related diseases. We screened common targets and imported them into the network
visualization software Cytoscape 3.9.1 to construct a target interaction network diagram for "XFHG-components-functional
abdominal pain", and screened the core components. Import common targets into the STRING 11.5 database, construct a protein
protein interaction (PPI) network diagram, and import the obtained data into Cytoscape 3.9.1 to screen out the core targets. The core
targets were imported into the DAVID database for Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway and Gene
Ontology (GO) enrichment analysis. Results There were 96 chemical components analyzed by qualitative analysis of XFHG,
including 26 flavonoids, 17 organic acids, 13 terpenoids, 11 alkaloids, 6 lemon, 8 phenylpropanoids, 4 benzylethanol side and 11
other classes. Screening out 15 core components that play a therapeutic role in functional abdominal pain, sourced from six
medicinal herbs, including berberine, paeoniflorin, forsythrin A, forsythrin, evodiamine, rutaecarpine, etc. The core targets of XFHG
for treating functional abdominal pain include TNF, AKT1, IL6, IL-1B, VEGFA, TP53, CASP3, PTGS2, CAT, and MAPK3. A total
of 109 pathways were identified through KEGG pathway analysis, with immune response and inflammatory response related
signaling pathways ranking high. GO enrichment analysis yielded 145 entries for biological processes (BP), 10 entries for cellular
components (CC), and nine entries for molecular functions (MF). The entries with the highest enrichment values involved biological
processes related to inflammation, such as lipopolysaccharide-mediated signaling pathways, glucocorticoid responses, and positive
regulation of nitric oxide biosynthesis processes. Conclusion Based on the chemical components analyzed by HPLC-Q-TOF-MS/
MS combined with network pharmacology, the potential efficacy components of XFHG in the treatment of functional abdominal
pain were predicted, and its mechanism of action was predicted to be related to immune regulation and anti-inflammatory effects.
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e Ay e
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179.037 4LM—H—C,H,;05]1"
22 25.73C;HN,O 5-FI%JE-N,N- [M+H]" 219.1482219.1492 -4.33 174.423 4LM+H—(CH,),NH] ", C
B S e 130.063 9(M+H— (CH,),NH—CO,]*
23 30.96 CH,N  N-FTEHFES [M+H]T 120.0806 120.080 8 —1.89 103.054 IM-+H—NH,]".93.069 6.91.054 4 E
HH it
24 30.97C,H;NO, HHZEEE [M+HI" 180.101 4 180.101 9 -2.96 120.080 9.119.194 1.91.052 9.92.055 4 D.G.I
25 30.98 C,H,,0, Wik [M+NH] 180.101 4180.1019, -3.58 131.048 2.119.070 2.103.053 8 F
[M+HI" 163.074 7 163.0754 93.069 1.91.053 5.79.053 2
26 32.77 C,sHy O, A2 AEEH " [M+Nal™ 503.151 1 481.170 4 —1.79 381.105 2[M+Na—C,H,0,17.341.100 6 B
[M+H]" 481.168 5 [M+Na—CH,0;1"
[M+ 5251596 525.161 4 -3.86 121.031 4{M—H—C,H,0,1"
HCOO]™
[M—H] 479.154 0 479.155 9
27 35.59 C,,HyO, FEAAEEA/ [M—H]™ 367.102 4 367.103 5 -2.87 134.083 1.117.035 9 D
B[M]
28 35.69 C,,H,0, FIZEMEZETH8 [M—H]™ 367.1024 367.103 5 -2.87 193.053 8LM—H—C,H,,05]" - C.D
S FL TR 5y 191.057 3LM—H—C,H,05]~
,ﬁg[lﬂ
29 3571 CH,0, HIE/E£ [M-+CH, 365.087 4 365.0878 —1.28 245.648 4.243.336 5 I
Ccoo]~
30 35.74 C,HyO,  AjZrtor [M+  525.160 5 525.161 4 -2.33 449.140 3lM—H—CH,0] .327.1250[M— B
HCOO]~ H—CH,0—C,H40,] 165.052 0[M—H—
CH,0—C,H0,—C¢H,,05]17.121.028 3[M—
[M—H] 479.1541479.1559 H—C,¢H»0,]1"
31 36.05 CoHO, Jxil-4-¥2FA [M—H]™ 163.0399 163.040 1 -0.34 119.051 5{M—H—CO0,].93.034 7IM—  D.H.I
FERR H—CO,—C,H,]~
32 37.38 CyH;0,, =EBEFEFOL  [M+  623.1592623.161 8 -4.45 503.118 5 J

FEEERT HCOO]™
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Hofmin AER AW i;g ff/”f }ijf (:ﬁﬁ) MS/MS B (m/z) IR
33 37.45 CyHyO,, SHEBRESTF [M-+CH, 623.1592 623.161 8 -4.56 383.081 6 H.J
Cco0]~
34 37.45 Cy,Hyx0,, HEHEEF [MA+CH; 623.1592 623.161 8 -4.56 413.084 6 J
Coo]”
35 39.5 C,Hy0, AjZNET [M+  525.1597525.1614 -3.51 121.029 5[M—C,sH,,0,,] ~77.041 3[M— B
R, HCOO]~ C,,H,;0,, 1~
36 44.46 C,H,0, HFrHEIFP" [M—H]™ 417.1185417.119 1 -1.76 255.067 8{M—H—CH,,0;s 1 .148.179 9. J
135.009 9LM—H—CH,,0,—CH,0]"
37 45.69 CyHy0,s HIIERS T [M—2H] 311.0949 623.198 1 —1.53 461.166 7TM—H—CH,,05] .135.045 3 A
[M—H]™ 623.196 4 [M—H—CH,,05s—C,Hy,0,,1"
38 46.47 C,H,0, HHEHF [M—H] 417.1174 417.119 1 -4.05 255.067 6lM—H—C:H,,05] .148.373 6 J
[M—H—CH,,0s—C,H,0]"
39 46.47 C,H,,0, SHEHF? [M—H] 417.118 6 417.1191 -1.46 255.069 4LM—H—C,H,,05] .135.010 3 J
[M—H—CH,,0s—CH,01"
40 47.59 CyH, 0,y FEiH®E  [M—H] 549.1953549.1614 3.69 417.116 4{M—H—C,H,0,] .255.071 0 J
i [M-+CH, 609.1799 [M—H—C;H;0,—CH,,0s] .135.008 3
Co0]1" [M—H—CH;0,—CH,0s—CH,0]"
41 49.74 C,,H,,0,,  FT2r [M—H] 609.1450609.146 1 -2.01 301.040 7LM—H—C,H,,0,—C:H,,051" CDFH
42 5231 CH0, T 7 R [M—H] 151.0397151.040 1 -2.31 106.959 2[M—H—CO,—H] . E
92.929 3 M—H—CO,—H—CH, ]~
43 5231 CH0, X#EHIKL [M—HI 151.0399151.040 1 -0.90 106.163 I[M—H—COOH]~ F
izt ] 93.004 0LM—H—COOH—CH]"~
44 52.56 C,H,0,, EMEEL B [M—H]™ 755.2390755.2404 -1.84 623.206 1I[M—H—C,H,0,]1.593.211 2 F
[M—H—C,H0,] .161.029 2[M—H—
CosHy 0161~
45 52.62 CyHy,0, A TEEAZS [M—H] 631.163 8 631.166 8 —4.77 509.127 IIM—H—C,H;0,—H] 491.129 8 B
i [M—H—C,H,0,—H—H,0] .313.065 5(M—
H—C,,H,504] ~169.016 LM—H—C,;H,40,,] -
125.025 eM—H—C,H,;0,,—CO,]~
46 54.31 C,H,0,s HEMMEET A" [M—H]™ 623.1963 623.198 1 -3.04 461.169 3lM—H—CH,,0,]1 .443.157 5 F
[M—H—CH,,0,—H,0] .179.036 7[M—
H—C¢H,,0s—H,0—C;H,,04] .161.026 7
[M—H—CH,,0,—2H,0—C;H,,0,1~
47 5431 CH, Oy HEHFE'  [M+H]' 325090 6325.0918 -3.72  163.038 I[M+H—CH,,051".119.048 2 A
[M-+H—CH,0,—C0,1".107.048 6[ M+
H—CH,,0,—2C0]"
48 57.14 CyH,NOs SAfb/NEERL  [M-+HI' 352.116 4 352.1179 -3.79 320.091 0[M—CH,0]* D
49 58.92 C,H,0,, (+)-FMHs [M—H] 519.1858519.1872 -2.79 357.133 4LM—H—CH,,05] .151.042 0 F
% -4"-0-p-D-Hi [M—H—CH,,0s—C,H,,0,1"
i KR
43 SRR
50 59.05 C,HOs glepidotin B [M-+HI" 341.1374 341.1384 -4.93  189.087 0 M+H—C,H,0,1".139.052 7 J
[M+H—C;H,0,"
51 63.34 CyH;0, TEME™  [M+  623.1599623.161 8 -3.55  269.088 6{M—H—C(H,,0,—CH,,0,]~  A.I

HCOO]~
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Bk

e P o S o < S R0V [ R =
W/min 43 & MS/MS # F (m/z) |
w/min 57 ke 5 (m/z) (m/z) (X109 WS (miz AR

=

52 63.42 CyH,0, FEZEE3-0- [M—H]™ 623.1599 623.161 8 -3.24 315.052 SIM—H—C(H,,0,—CH, 0.1~ C

AT 300.031 6
53 65.38 C,H;N,O FEARZEH [M+HI' 302.128 3 302.128 8 -2.18  286.097 (M+H—CH,—H]".273.0814 C
0 [M+H—NCH,]".258.100 4[M+H—
NCH,—CH,]"

54 65.45 C,,H,,NO, #EIEmR" [M-+HI]" 321.098 2 321.0996 -3.79  320.092 8{M]17.292.096 9(M—CO]". D
262.085 7TM—CO—CH,0]"
55 65.65 C,H;NO, PIE/NEERH, [M—H]™ 338.1338338.1398 -32 308.0943[M—H—CO—2H].294.0799 D
[M—H—CO,]”
56 65.65 CxHy,05 FHHAED [M—H] 607.164 6 607.166 8 -0.87 299.058 6{M—H—C,H,0,] .284.0320 A.C
[M—H—C,H,,0,—CH,]"
57 65.65 CyH,O,, HFFHEEFI  [M+  525.1599525.1614 -3.19  357.116 6LM—H—C,H,0,]17.121.029 8 B
HCOO]~ [M—H—C,H,0,1"
58 66.69 CH  NO, F/NEERE [M-+HI" 337.1292337.1309 -4.49  336.123 6{M]1".320.095 1[M—CH,]" D
59 66.75 CoH,(NO, /NEELIFEPY  [M+HI' 323.1137 323.1152 -4.52 322.103 6{M]".306.107 ILM+H—OH]". D
294.107 4LM+H—0OH—C]".278.076 0
[M+2H—20H—C]"
60 68.21 C,Hy,0, (+)-FMIE [M—HI]™ 519.184 6 519.1872 -4.88 357.137 LM —H—C4H,,051~ F
% -4"-0-B-D-Hij
EIRE B[R]
I3 S
61 68.21 C,H,,0,, P EHEH [M—H] 519.1846519.1872 -4.88 357.137 {lM—H—C:H,,05]1 .313.146 4 F
[M—H—CH,0;,—CO0,] .311.912 0[M—
H—CH,,0s—CO,—2H] .137.066 0LM—
H—C¢H,,0s—C,,H,,0,]1 .59.515 4{M—
H—C¢H,,0,—C,;H,,051"
62 75.98 C,H (NO, /NEEREI"  [M-+HI" 337.1292337.1309 -4.49 336.124 6LM1",320.092 4{M—CH,]". D
292.097 4{lM—CH,—CO]"
63 76.10 C,H,,0, FrHHHEFH" [M—H]™ 417.1178417.1191 =331 255.074 5[M—H—CH,,0;]1 .148.015 7 J
[M—H—CH,,0;—C,H,0] .135.011 3
[M—H—CH,;0;—CH,0]"

64 76.04 C,H,0s HHA/RE [M—H] 285.0764285.0768 -1.56 165.059 6lM—H—C,H,0,1~ J
B[zx]

65 77.67 C,H,,0,  BEHE" [M+ 579.2082579.2101 -0.41 371.150 8LM—H—C,H,,05] .356.132 1 F

HCOO]~ [M—H—C,H,;0,]"
66 79.46 CyHyO,5s  licorice-  [M~+Nal' 557.197 5557.1993 -3.73 395.158 9,309.091 3 J
glycoside B [M—H]™ 695.1959695.198 1 -3.14 255.073 6.135.011 4.109.525 5

67 88.19 CyHy,0,, FHEEATZ [M+  629.1854629.1876 -3.75  583.177 TM—H] .553.168 lM—H— B
e HCOO]~ CH,0J 121.842 8lM—H—C,,H,,0,,]"

68 88.65 C,H,O0, HFWIrAEZE [M-+Nal® 607.1758607.1786 —5.00 F

[M—H] 357.1335357.1344 -2.11 342.111 fM—H—CH,] .137.969 5[M—
H_CeHluos_CleleA:r

69 90.13 C,H,,0, =& NEE6,7- [M+Nal' 229.046 2229.0470 -4.39 207.131 I[M-+H]* A1
THEEEE
_%E[ZE' [M-+HI" 207.046 21207.0452 135.108 9(M-+H—CO,—COJ*

70 90.33 C,H,0,; HEZFHBY [M—H] 807.4166807.4172 -0.87 807.414 5SIM—H]~ J
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Hofmin AER AW i;g :iﬂf }iZ%(:ﬁ; MS/MS B (m/z) IR
71 90.34 C,Hu0,, HE®R™ [M—H]™ 821.3995821.3965  3.04 469.323 0(M—H—2GIcA] .351.058 0 J
[M—H—C,H,0,]1”
72 90.34 C,H,0,, HFEEFH, [M—H] 821.3995821.3965  3.04 351.058 0 J
73 90.51 C,HuO0, SHi/RHFRE [M—H]™ 821.3995821.3965  3.04 645.3650.131.033 6 J
B
74 90.51 C,H,0,, HHEEHFK, [M—H] 821.3995821.3965  3.04 645.3650.423.904 8.131.036 6.103.0063 T
75 90.92 C;H,0, HEHREFEH [M—H] 255.066 1255.0663 ~-1.04 135.006 8{lM—H—CH,O] .119.944 4 J
T le] [M—H—C,H,0,1"
76 91.14 C,H,0,, HERBIFG,Y [M—H] 837.3914837.3914  2.92 351.059 0 J
77 9124 C,H,0, TEWHAERT [M—H]™ 267.066 0267.0663 -1.21 223.042 4LM—H—CO,]” J
78 91.24 C,H,0, HTEMfEz [M—H] 267.0660267.0663 -1.21 123.007 0.92.930 2 J
79 91.58 C,H,,0, RZCHH T HI 485.1809485.1817 -2.81 423.183 7IM—H—CO0,—H,0]7.397.1705 C
[M—H—2C0,]7.383.153 3[M—H—
3CO—H,0]"
80 92.48 C,H,0 4-JHHZEFH [M+Nal* 509.176 6509.178 -3.14 H
ik [M+H]" 487.194 82487.1963
[M+ 193.0873193.0870  2.07 130.993 4.116.994 3
HCOO1™
81 92.57 C,HyOs FrEEH &R [M+  515.1930515.1923 135  381.2142[M—H—2C0,] .229.1243  A.C.
HCOO]1™ D
[M—H] 469.187 0469.186 8
82 92.57 C,HyOs  3'-(y,v- [M+ 469.1870469.186 8 3.72 381.2074[M—H—CO—CH,] .219.0086 I
dimethylally)- HCOO]~ [M—H—C;H,,0,].203.102 7[M—H—
kievitone C,H,,0,17.175.113 7[M—H—C,H,,0,1~
83 93.31 C,H,0, kanzonol T [M+ 483.1657483.166 1 —0.97 221.083 8{M—H—CH,,0,] .175.074 3 J
HCOO]~ [M—H—C,H,0s]"
84 9334 C,Hx0, ZZABARE [M—H] 483.1657483.166 1 -0.71 421.168 {fM—H—H,0—CO,] .395.1543 C
izt [M—H—2C0,] .161.062 8
85 93.44 C,H,O, isoangustone A [M—H]™ 421.165 1 421.1657 -1.17 193.007 5{(M—H—C,H,,0—CO]". J
177.021 9(M—H—C,H,;0,—CO] .
175.075 8LM—H—C,H,,0,1~
86 93.6 C,HyO, glyurallin B [M—H]™ 421.1651421.1657 -1.17 379.395 0LM—H—CO—CH,] .377.038 4 J
[M—H—CO—CH,] .219.059 8(M—H—
C,H,0,]1”
87 93.6 C,H,0, kanzonol V [M+  421.1651421.1657 -1.52 319.1752.309.108 3.239.011 8.57.016 4 J
HCOO01~
88 93.69 C,H,,0, #AMI  [M+H]" 515.2252 515.227 6 -4.88 469.217 7[M+H—CH,0,]".411.206 6 A
[M+H—C;H,0,1".95.010 I[LTM+H—
Cp,H,0¢ 1"
89 93.83 CyuHy,0,y IR XL [M—H]™ 527.1912527.1923 -2.17 485.186 2lM—H—CH,CO] .467.178 3 C
iz fgt? [M—H—CH,CO—H,0]".383.156 0[M—
H—CH,CO—3C0]~
90 93.98 C,H,0, MHZXP  [M+ 367.1179367.118 7 -2.88 198.913 6.174.978 2 J
HCOO1~
91 94.36 C,H,,0,, 6B-ZBEEFEE-5- [M—H]™ 527.190 7 527.192 3 -3.05 485.181 7[M—H—CH,CO] .467.168 9 C

R

[M—H—CH,CO—H,0] .383.150 8[M—
H—CH,CO—3CO]~
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#hk1
S AN N=F
i’f min HFR LA %;gﬁ ff/“)ﬁ Iitj{)ﬁ (jfﬁ) MS/MS iy (/) IR
92 94.51 C H,N,O ZZEEHH 12" [M+H]' 304.143 6 304.144 4 —-1.86 171.090 2lM+H—CH,NOJ".161.069 §( M+ C
[M+Nal* 326.125 4 H—C,,H,N]".144.079 5(M+H—C,HN,0]".
134.058 9LM+H—C,,H,N—NO+3H]"
[M—H] 302.1292302.1299 -2.18 i)
93 95.28 C,H, 0, HEHEIEE [M—H]™ 353.1032353.103 1  0.32297.552 9.283.026 0.269.084 1
94 9528 C,,H,0, kanzonolU™ [M+ 353.1032353.1031 0.11 252.076 8 J
HCOO]~
95 9528 CiH;N,0 288 Vet [M+H]" 288.111 9 288.113 1 -4.38 169.102 2[M+H—C,H,NO]" C

96 95.55 C,H,s0s HEFiESMPY [M—H]™ 353.103 2 353.103 1  0.32 243.101 7.227.073 6.198.999 5.125.026 0 J
5 S B LT R 20 s A= T s B- 194 s C- SR 258 s D- 38 3 B0 2 B P76 s G0 2235 - BT I B I s - Hh

*Components compared with the reference substance: A-Citrus medica; B-Paeonia lactiflora; C-Euodia rutaecarpa; D-Coptis chinensis; E-

Pinellia ternata; F-Forsythia suspensa; G-Hordeum vulgare; H-Acorus tatarinowii;1-Cyperus rotundus; J-Glycyrrhiza uralensis

XFHG e R fiff 2(PTGS2) il A A & (CAT) 2 R R L A
¥ 3 (MAPK3) . TNF. AKTI. IL-1B. CASP3.
PTGS2 55§ x5 7E G 715 BT R AEAE F S A4
JR B 98 9 I N, % B XFHG 3 2l it 2 5 % 1 75
0699 RAFIATT D REME R 01 1)

323 KEGGH GO BEHE#r4i R KEGG I 7y
Hr 315 31 109 5% 38 2% , M 45 P<<0.01, F= N HK T
4CRAL O T % Y SR HE 4 AT 15 1@ B, UL 6.
F B AR G N JORE R SLAH OGS S % A
B2 HHAS-EREAEERE 0 PR3 24 S 4 W R O 0 o 1) AGE-RAGE £

Fig.2 Co-targets of drug-components-diseases

i K-XFHG ; [ TH- 1 73 s 22T - 6 A5 BRI T o O 158 ) JEE (Do K A B 2

Arrow-Xiaoer Foshao Hezhong Granules; circular-component; diamond-common target; the darker the color, the larger the node, indicating a higher

and more important degree value
3 XFHG-R 7 -HFRE=EEER

Fig.3 XFHG-compositions-disease targets interaction diagram
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Table 2 Top 15 components of degree value

MOL # K FEAE 8

MOLO004024  5-FREHE-N, 53 eSS
N-Z i fi
MOL000392 TERAE R 36 K
MOLO001454 /NBETR 34 BIE
MOL001924 AJUT 30 A7
MOL002903 VU /NEER 29 W
MOL001789 SHER 28 PR
MOL003305 puiNcs 25 b
MOL004957  SE{ER 25 KB
MOL002662 5558 Yk 24 RABE
MOL003958 ES R 22 RIRBL
MOL000199 B R 22 T
MOL002904 S Ak/NEERR 21 W
MOL000537 'R EER 21 pLE )
MOL000415 T 20 RIKHEVHUEGE
A B

MOL003331 G A 20 TR

3 TNF {5 5 30 B% i 78 AR AR 5% 0 96 92 T
BRI IL-17 15 Sl % o BUBHER R AR5 5 i
Toll F£ 32 P A5 5 8 % 55 PO B - LR R A H
W% < A B U7 2 3 Rl ok 58 B A A RS %R AT

%o GO HEN R AV BP) K H 1454,
Y 2H 5> (CCO% H 104, 4 FIhEE(MF) 4 H 94,
R4 P<0.01, ik th B B EAFL AT S &K H,
et =4 kIR WK 7 B B B R 2 A S
(15 5 18 B8 VB8 R R R N — AR AE YA R
S R (1 T ) R 4 5 5 98 RE S S A DG R AE A AR
4 g

A SZ B % H HPLC-Q-TOE-MS/MS # A %}
XFHG 02 53 04T 3 07, 3L i 48 8 T 96 MMk
HW0 A X 4% 24 B 5 0 XFHG BEAT 43 4T, 0 ik H
ISAN o 3R IT Thee VR R, /B
Bl ) AT (A GERIBE T A CERD &
HCERD RGO (RBP4 5 O (R 2R
936 T 43 35 9 (b [ 24 L) 2020 4 R 45 4 AR
B3

T 2% 2 B A dr e FE TR R RE R R I 2
By R AR A %0 58 S —— A B IR 2 8 i Ak
4 W 2(PTGS2) , #Fk COX-2, PTGS2 ) T ¥l 7 ) -
AR 2= E2(PGE2) , © 4% I B AT DA 20E L 15t 95
FRE IR (B M 1) BB 5473 2 4t b At DL 1) 9 07
FaFRPY . CASP3(Caspase-3) J& T Pt & & Y 25 (1
B, Z 5400 T, BF 58 K B, Caspase-3 5 K18 T2
K B /N Cajal 18] 57 40 il (ICCO ¥ T 42 Th A 1 W 1k

4 PPIM%
Fig.4 PPI network
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OPRDIALOXSAP 1124 cypogg

P RR R R LB R
The darker the color, the higher the degree value

El5 PPHRINES TN
Fig. 5 Topological analysis network of PPI

Top 15 of KEGG Enrichment

AGE-RAGE signaling pathway
in diabetic complications T .

Pertussis - ]

IL-17 signaling pathway [ )

count

® 5
[ 9
@
®:
@

TNF signaling pathway .
C-type lectin receptor signaling pathway o
Chagas disease [ ]
Toll-like receptor signaling pathway 4 °
Human cytomegalovirus infection - .

Hepatitis B{ @

Apoptosis{ @ 10
Yersinia infectionq @ 8
Kaposi sarcoma-associated .
herpesvirus infection 6

Measles+ ®
Fluid shear stress and atherosclerosis{ ®

Alcoholic liver disease { ®

30 40 50
Enrichment

El6 XFHG#Z LR KEGGESSHT
Fig. 6 KEGG enrichment analysis of XFHG
A RE R 1 AT RR s BT . B 5T R B Toll A 2
R (TLRA) , &R Z B (LPO {5 51 W 1, 5
LPS 455 Al s 2 55 5 i fe , B E A e
B(Akt) « 22 8 J7 i A6 4 1 U (MAPKD 25, iR 4 &
B A7 kB (NF-xBD H#0E » AT 402 2 200 i B
TIPS GG I 1 6 AN 25 B L E (K FE B
%53 K E A TR I/ BERRE IS R 1 caspase-3 45
PN JBT ) IS SR 5 0 PR K P T A 9t 5 1 45 i R

175 4

Enrichment score
9 o B o
w (=) W [=

(¥4
(=)
1

254

7 XFHG#LER GO &S
Fig. 7 GO enrichment analysis of XFHG

EIEUELN=E o5l B S ial= B SRFEre 3 R = X (N
PGE2. 141 i /> Z -6 (IL-6) 8 SR AL H T--a( TNF-
o) HIZKF, 2 i AL S (CATD BI/K-F, X 4 O 7
FFI/N RS B, R OGE B R AR, AT L
JE A5 M B E i e sh, vl S Akt S %
W ER AL I I A5 5 10 COX-2 H 3R IA 5 52 28 B Vi
AT N B i A B % B R B A R
F 40461 P J5E I 98/ NF - B 348 7 114 00 Sk V1 ik 25
MAE T JORE NP, A S A 5 H &
IR AR 2 B4 AT B R VE T HR AR EAh B k8 R
i R FHPY . R A RE R I 2 A Bt
PR IR 2 MR A W] RS MAPK (5 538 1%
S 3 1) 9 RE S I, 2 588w #0448 IR 1 B P A
BUE MAPK 15 5 38 07,

7K 5256 3 i+ HPLC-Q-TOF-MS/MS %3 #f XFHG
22 1Ay S A WA 2% 24 B 2 HE AT JLVR 9T Th RE M R
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