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Study on the pharmacodynamic material basis of Xiangju
Preparations in the treatment of rhinitis and sinusitis based on
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Abstract: In order to clarify the pharmacodynamic substances and mechanism of Xiangju Preparations
(Xiangju Tablets, Xiangju Drops) in the treatment of rhinitis and sinusitis, the multi-level network integration
analysis of "ingredients-targets-pathways" was conducted. 137 chemical constituents were identified in Xiangju
Preparations by high pressure liquid chromatography-quadrupole-time of flight mass spectrometry (HPLC-QTOF/
MS) for the first time. Network pharmacology analysis was performed on 59 potential active components. The
results of network pharmacology analysis demonstrated that the medicinal ingredients in Xiangju Preparations
included caffeic acid, senkyunolide F, rosmarinic acid, ligustilide, prim-O-glucosylcimifugin, linarin, magnolin,
luteolin, senkyunolide I and gallic acid. These ingredients act on the crucial targets of tumor necrosis factor (TNF),
interleukin 1B (IL1B), protein kinase B (AKT1), vascular endothelial growth factor A (VEGFA), signal transducer
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and activator of transcription 3 (STAT3) and participate in the regulation of advanced glycosylation end products-

receptor of AGEs (AGE-RAGE), TNF, nuclear factor kappa B (NF-«B), and cyclic guanosine monophosphate-

protein kinase G (cGMP-PKGQG) signaling pathways to effectively treat rhinitis and sinusitis. The excellent binding

performance between above 10 active components and 5 key target proteins was further confirmed by molecular

docking, indicating that these 10 ingredients are pharmacodynamic substances of Xiangju preparations. In conclu-

sion, this study preliminarily clarified the effective components and mechanism of Xiangju preparations in the treat-

ment of rhinitis and sinusitis, and provided a theoretical basis for the clinical application of Xiangju preparations.
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Table 1 HPLC-QTOF/MS analysis of ingredients in Xiangju preparations. B: Angelicae Dahuricae Radix; C: Chuanxiong Rhizoma; F:

Saposhnikoviae Radix; G: Glycyrrhizae Radix et Rhizoma; H1: Platycaryae Strobilaceae Fructus; H2: Astragali Radix; X1: Prunellae Spica;

X2: Magnoliae Flos; Y: Chrysanthemi Indici Flos; ‘Identified with reference standard

No. Identification Formula fon Error & Measured Fragment ion (m/z) Source
adduction ~ /10°  /min  mass (m/z)

1 Isogosferol C,H,,0; [M+H]" -2.2 72.88 287.0914 147.0429,173.022 1, 202.395 0, B
287.087 6

2 Oxypeucedanin hydrate” C,H,O, [M+H]' -0.9 81.12  305.1019 305.099 0, 203.031 0, 159.042 0, B
147.042 2

3 Bergaptol C, HO, [M-H] -0.3 83.18 201.0193 117.036 1, 145.030 4, 173.024 5, B
201.020 5

4 Oxypeucedanin’ C,H,0, [M+H]" -2.8  112.33  287.0914 203.0317, 147.042 1, 287.089 4, B

202.396 2, 174.028 1
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5 Isobyakangelicol C,H, O, [M+H]" -0.5 122.79 317.1019 188.0957,203.030 8,218.018 9, B
233.0419,218.0189

6 12-Hydroxystearic acid C,H,0, [M-H] 0.9 88.69 299.3005 257.2650,256.261 0 B

7 Cryptochlorogenic acid C,HO [M-H] 0.8 48.71 353.0878 191.057 3,179.036 8, 173.047 0, C
135.046 5, 353.089 3

8 Ferulic acid C,H,0, [M-H] 0.3 51.56  193.050 6 134.040 8, 149.062 4, 178.025 3, C
193.050 9

9 8-Hydroxypsoralen C,HO, [M+H]" -1.4 72.06 203.0338 203.0322,175.037 3, 147.042 5, C
129.032 8

10 Senkyunolide J C,HO, [M+H]" -2.5 61.89 227.1277 227.127 8, 191.106 2, 153.053 4, C
217.106 6

11 Senkyunolide I C,H 0, [M+H]" -0.5 66.64 225.0940 207.1000, 189.089 8, 179.106 1, C
161.095 1, 247.093 9

12 Senkyunolide H C,H,0, [M+H]' -3.5 69.54 225.1121 207.099 9, 189.089 4, 165.052 9 C

13 Ligustilide C,H,0, [M+H]" -1.1 10423 191.106 6 119.084 1, 191.103 6, 173.095 9, C
145.096 9, 115.055 5

14  Butylidenephthalide C,H,0 [M+H]" -1.5 104.81 189.0910 171.0797,161.091 8, 153.066 4, C
128.060 7, 133.027 1

15  Senkyunolide F C,H,0, [M-H] 1.8 122.69 205.0870 186.9320,161.097 7,205.086 8, C
106.043 8

16  Senkyunolide A C,H 0, [M+H]" 0.3 12598 193.1042 179.0709, 165.053 6, 163.075 4, C
147.043 2, 187.074 6

17  Ligustrazine C,H,N, [M+H]' -2.0 13.07 137.1070 103.059 1, 122.063 4 C

18  Tectochrysin C,H,,0, [M+H]" -1.3  118.87 269.0808 269.078 5,237.052 7, 253.046 7, F
118.040 0

19  Fraxidin C,H,0 [M+H]" -33 57.61 223.0601 162.029 5,190.024 1, 223.057 8, F
208.034 7, 193.009 5

20 Prim-O-glucosylcimifugin* C,,H,.0 [M+H]" -1.9 48.50 469.1704 261.108 6,290.111 6, 307.113 4, F
307.114 5,235.057 5

21 Cimifugin’ C,H, 0, [M+H]" -0.9 57.06 307.1176 221.041 5,235.057 0, 259.056 9, F
289.104 2, 177.052 2

22 5-O-Methylvisammioside C,,H,;0,, [M+H]' -1.3 59.63 453.1755 203.067 0, 219.061 5, 243.061 3, F
245.113 6,273.108 0

23 5-O-Methylvisamminol C,H, ;O [M+H]" -0.7 73.29 291.1227 205.047 9, 219.063 2, 243.062 8, F
273.110 8, 189.052 5

24 Sec-O-Glucosylhamaudol C,H,0, [M+H] -1.7 77.85 439.1598 205.047 5,259.094 2,277.104 6, F
217.047 0, 439.157 2

25  Vicenin-2 C,,H, 0 [M-H] 0.2 51.64 593.1511 353.065 3, 383.078 3, 473.110 6, G
593.152 0, 503.1329

26  Vicenin-1 C,H,,0, [M-H] 1.5 5487 563.1406 353.066 9, 383.079 5, 443.096 6, G
473.1109, 503.117 2

27  Schaftoside C,H,.0, [M-H] 0.8 55.87 563.1406 353.065 5, 383.076 6, 443.097 0, G
473.109 6, 503.117 5,

28  Isoschaftoside C,H,0,, [M-H] 0.7 56.28 563.1406 353.067 5, 383.076 9, 443.099 1, G
473.109 5

29  Liquiritigenin-7,4-diglucoside C,,H,,0, [M+H]" -3.7 57.14 581.1864 137.023 4,257.079 2,419.131 6, G
581.185 4

30 Neoliquiritin C, H,,0, [M+H]" -1.1 58.66 419.1336 91.057 5, 137.021 9, 257.078 5 G

31 Liquiritin” C,H,,0, [M+H]" -1.7 59.31 419.1336 119.049 0, 137.022 0, 147.042 6, G
211.073 2, 239.068 7

32 Isoviolanthin C,,H, 0, [M-H] 33 60.57 577.1562 353.0669, 383.078 1, 457.114 9, G
577.158 7

33 Liquiritin apioside C,H,,0,, [M-H] 2.0 61.08 549.1613 255.064 7, 429.106 0, 549.164 2, G

417.120 1
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34 Isoliquiritigenin C.H,0, [M+H]" -1.0 61.63 257.0808 137.021 8, 147.043 5, 242.058 4, G
257.078 3
35  Liquiritigenin C,H,,0, [M+H]" -1.1 62.30 257.0808 119.049 1, 137.022 3, 147.042 4, G
165.067 9, 211.073 3
36  Isoliquiritin apioside” C,H,,0 [M-H] 2.2 64.18 549.1613 255.066 5,417.120 1,429.117 6, G
135.009 9
37  Choerospondin C,H,,0 [M-H] 1.2 70.92 433.1140 271.026 4, 255.030 2, 151.004 6, G
119.948 4
38  5,7,4-Trihydroxyisoflavanone 7- C, H,,0,, [M-H] 0.6 74.58 433.1140 107.013 3,151.004 5,271.062 0, G
O-glucoside 433.114 3, 119.051 2
39 6"-O-Acetylliquiritin C,H,,0 [M-H] -23 80.88 459.129 6  459.131 4, 255.066 9, 135.009 5, G
119.0512
40  Liguiritigenin-7-O-D-apiosyl-4'-  C,H, O, [M-H] 1.0 82.93 549.1613 255.0669,429.104 6, 135.009 4, G
O-D-glucoside 119.050 9
41  Licorice glycoside C1 C,H,;0 [M-H] 3.5 86.34 725.2087 255.066 2, 531.152 4,549.164 0 G
42 Licorice glycoside D2 C,H, 0, [M-H] 2.9 87.90 695.1981 255.0667,531.151 4, 549.161 6, G
399.108 3, 145.029 7
43 Licochalcone B C,H 0 [M-H] 0.7 92.59 285.076 8 150.033 0,270.054 1, 149.025 4, G
177.019 8
44 Licorice glycoside A C,H,,0 [M-H] 4.6 99.22 7252087 549.178 3,531.154 9, 255.046 4, G
193.051 4
45 1,3-5-Ethoxy- C,,H,,0, [M-H] 2.9 47.02  209.0455 59.018 6, 93.036 7, 165.056 6, G
benzenedicarboxylicacid 119.050 7, 209.046 7
46  Licoricesaponin A3 C,H,,0,, [M-H] 42 98.61 984.4493 821.3977,645.370 4, 351.058 3, G
759.409 0
47  Uralsaponin F Cc,H,0, [M-H] 34 103.37 895.3969 351.057 1,895.401 6 G
48  Licoricesaponin G2 C,H,O0 [M+H]" -2.1 118.16 839.4059 451.3182,469.3272,487.338 2, G
663.370 0
49  Licoricesaponin H2 C,H,O [M+H]" -3.8 121.84 8234110 453.3322,471.3432,647.3735, G
823.407 9
50  Melliferone C,H,,0, [M+H]" -3.0 123.21 453.3363 407.3370,435.3342,357.243 6, G
303.198 8, 389.317 4
51  Ammonium glycyrrhizate” C,H,NO [M+H]' -3.8 12453 840.4347 453.3225,471.342 4, 647.375 2, G
823.407 1
52 Cassiaside B C,H,0, [M-H] 1.5 72.84 565.1562 271.0619,565.157 2 G
53 Licocoumarone C,,H,,04 [M+H]" 0.6 12737 341.1383 149.058 3, 285.073 7, 341.136 9, G
300.097 3, 285.073 7
54 Gallic acid” C.H.O, [M-H] 2.9 2423 169.0142 125.0253,169.014 7,97.031 1, H1
79.021 6
55 Vitamin C CH,0, [M-H] 0.6 14.18 175.0248 69.0375,87.046 9, 113.125 5, H1
157.014 6, 175.022 3
56  Pratensein-7-O-glucoside C,H,,0, [M-H] 2.4 55.52  461.1089 461.109 3,299.056 1, 284.032 8 H2
57  Calycosin C,H,,0; [M+H]" -1.6 57.12  285.0757 137.0220, 197.056 0, 213.051 7, H2
225.050 8, 253.046 7
58  Calycosin 7-O-glucoside C,,H,,0, [M-H] 1.6 72.35 445.1140 239.076 1, 268.039 5, 283.062 3, H2
491.1213
59  Calycosin-7-O-p-D-(6"-acetyl)-  C,H,,0 [M+H]" -2.6 7422 489.1391 285.0737,489.138 4, 175.037 4, H2
glucoside 229.083 5
60  3'-Hydroxy-4'-methoxy C,H,0, [M-H] 2.5 75.14  267.0662 251.0356,223.041 2, 195.046 6, H2
isoflavone 132.021 1, 165.057 5
61  Isomucronulatol C,,H O, [M+H]' -1.6 80.48 303.1227 303.146 3, 167.067 8, 133.069 3, H2
123.043 7, 161.056 7
62  4',6-Dimethoxy-7- C,,H, 0 [M+H]" 0.4 81.03 305.0914 203.0327,175.037 8, 160.014 5, H2

hydroxyisoflavone

188.008 6
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63 Astragaloside IV C,H,O, [M+COOH]" 48 10339 8304580 783.4577,6829.4628,784.4612 H2

64  Astragaloside I1 C,H, 0 [M+H]" -0.6 112.78 827.4787 827.4745,809.457 8, 647.410 1, H2
473.358 3,455.349 3

65  Isoastragaloside I C,H,0,, [M+H]' -1.4 124.00 870.4712 653.399 5,437.3392,419.328 8, H2
851.480 1, 689.4213

66  Raffinose C,H,,0, [M-H] -2.3 539 503.1617 503.1621,161.046 9, 179.055 8, H2
89.026 3, 101.025 6

67 Homoorientin C,H,0, [M+H]" -2.6 56.41 449.1078 329.063 4,431.096 0, 449.105 8, X1
413.096 0, 353.064 6

68  Hesperidin C,H,,0 [M-H] 2.6 70.79  609.1824 301.072 0, 343.084 3, 269.045 0, X1
609.184 4,383.115 1

69  Danshensu C,H,,0, [M-H] 3.1 29.52  197.0477 123.0479,135.047 2, 179.036 8, X1
197.047 7

70  Salviaflaside C,H,0,, [M-H] 1.2 67.54 521.1300 161.0250, 359.077 4, 179.035 6, X1
323.077 0, 135.045 6

71  Rosmarinic acid’ CH, O, [M-H] 1.4 79.31 359.0772 135.046 0, 161.025 0, 179.046 5, X1
197.046 5, 359.078 9

72 Gluconic acid CH,,0, [M-H] 0.4 443 195.0510 59.0183,75.012 1, 195.052 2, X1
129.021 6, 159.031 9

73 Malic acid CH.O, [M-H] 2.9 6.54 133.0142 71.0170,72.996 2, 115.004 8, X1
133.0151,59.017 3

74 Eudesmin C,,H,,0, [M+H]" -14 70.75 387.1802 369.168 1,351.157 8, 339.158 0, X2
231.099 4, 189.089 3

75 Denudatone C,,H, 0 [M+H]' -0.3 80.28 387.1802 369.168 5,351.157 9, 339.158 7, X2
231.099 2, 189.089 5

76  Magnone A C,H,0, [M+H]" -0.8 93.46 403.1751 385.1624,367.154 1,265.105 7, X2
247.0949,217.084 3

77 Magnone B C,,H, O, [M+H]" -0.7 101.68 433.1856 415.1730,397.162 8, 265.105 3, X2
247.097 4,217.083 2

78  epi-Magnolin A C,,H,0, [M+H]" -2.5 117.25 417.1907 399.178 8, 381.167 6, 369.167 1, X2
329.136 7,261.110 3

79  Yangambin C,H,0 [M+H]" -1.8 119.86 447.2013 429.1883,411.177 7,380.159 4, X2
358.138 7,231.099 1

80 Magnolin* C,H,;,0 [M+H]' -1.7 12236 417.1907 439.176 0,254.092 5, 151.073 4, X2
108.995 0, 381.167 5

81  Senkyunolide C C,H,,0, [M-H] 1.5 127.62 203.0713 203.072 4, 173.0250, 159.893 1, X2
145.030 2, 116.928 2

82  Taxifolin-7-O-glucoside C,H,0, [M-H] 0.4 5543  465.1038 303.051 4,465.104 9, 285.039 1, Y
135.046 4, 166.999 1

83  Eriodictyol-7-O-glucoside C,H,,0 [M-H] 0.3 62.52  449.1089 135.0456, 151.004 2, 175.004 7, Y
287.057 3,449.110 2

84  Isovitexin C,H,0, [M-H] 2.2 62.76  431.0983 431.099 4, 341.066 9, 311.057 5, Y
283.064 4

85  Luteolin-7-O-rutinoside C,,H,,0,, [M-H] 2.2 6529 609.1511 285.041 3,593.153 5 Y

86  Kaempferol-7-O-glucoside C,H,0, [M-H] 0.9 67.62 447.0932 447.093 7,285.040 6, 284.032 7, Y
327.051 4

87  Apigenin-7-O-rutinoside C,H,0, [M-H] 1.4 71.54 577.1562 269.046 3,577.158 1,311.064 7, Y
397.059 7

88  5,3'.4'-Tetrahydroxy-dihydrofla- C, H,,0, [M-H] -0.6 73.36  449.108 9 287.057 4,151.004 7, 107.015 3 Y

vone-7-0-glucoside

89  Diosmetin-7-O-glucoside C,,H,,0, [M-H] 1.0 7426 461.1089 461.110 2,299.057 6, 284.035 9 Y

90  Hesperetin 7-O-glucuronide C,H,,0, [M-H] 3.6 77.73 477.1038 301.0739, 113.026 7, 151.002 9, Y
175.024 9, 477.104 2

91  Quercitrin C,H,0, [M-H] 0.9 7791 447.0932 300.027 8,301.036 2, 447.093 2, Y

271.062 2,151.003 6
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No Identification Formula Ion. Errc}: tR, Measured Fragment ion (m/z) Source
adduction /10 /min  mass (m/z)
92 Hesperetin C,H,,0, [M-H] -0.4 79.15 301.0717 301.072 8,286.053 0, 164.929 1, Y
151.039 2
93 Linarin” C,H,,0, [M+H]" -2.3 80.26 593.1864 285.072 8,447.125 3,593.183 4 Y
94  Diosmetin 7-O-p-D-glucuronide ~ C,,H, O, [M-H] 1.6 80.42 475.0882 475.089 6,299.056 3,284.032 7, Y
113.026 1
95  Apigenin 7-glucuronide C,H.0, [M-H] -0.8 81.05 445.0774 269.046 2, 113.025 5, 175.026 0, Y
308.917 0, 194.906 5
96  Luteolin-7-0-6"-acetylglucoside C,,H,,0 [M-H] 2.1 84.19 489.1038 285.0409, 489.104 6, 284.034 5 Y
97  Caffeic acid-glucoside C,H0, [M-H] 2.0 44.04 341.0878 281.068 0,251.0550,221.047 4, Y
179.035 6, 161.026 3
98  1-O-Caffeoylquinic acid C,H,0, [M+H]" -1.0 46.51 355.1023 89.039 6, 107.048 6, 117.032 4, Y
135.043 0, 145.027 4
99  p-Coumaroylquinic acid C,H O, [M-H] 0.6 56.02 337.0928 93.0368,191.0358, 147.046 7, Y
191.035 8, 163.041 0
100 Methyl caffeate C,H,0, [M-H] 34 66.45 193.0506 133.0304,178.028 0, 193.051 2, Y
134.038 2, 149.062 1
101 1,3-Dicaffeoylquinic acid C,H,,0 [M-H] 0.6 76.56 515.1195 515.1199, 353.087 6, 191.056 5, Y
179.035 5, 173.046 4
102 1,5-Dicaffeoylquinic acid” C,H,,0 [M-H] 1.0 78.14  515.1195 515.120 8, 353.088 6, 191.056 7, Y
179.035 5, 173.047 5
103  4,5-Dicaffeoylquinic acid C,H,0, [M-H] 0.5 82.19 515.1195 515.122 3,353.089 8, 191.057 2, Y
179.036 2, 173.046 9
104 Quinic acid CH, 0, [M-H] 1.0 5.17 191.056 1 191.0556, 173.045 7, 127.041 5, Y
93.036 5, 87.011 4
105 Benzoic acid CHO, [M-H] 4.2 67.17 121.0295 77.0424,121.0309,91.023 1, Y
92.028 7
106 Methylparaben CH,0, [M-H] 4.8 43.69 151.0400 108.0235,136.017 8, 151.041 0, Y
109.031 2
107 Sucrose C,H,,0 [M+COOH]” 0.3 4.64 387.1133 387.113 4,341.107 3, 179.056 0 B, C,
H2, X1
108 5-Hydroxyl-8-methoxypsoralen ~ C,,H,O; [M+H]" -0.7 80.34 233.0444 218.018 5,190.023 8, 162.029 2, B,F
134.035 1, 106.040 7
109 Byakangelicin C,.HO, [M+H]' -0.8 81.00 335.0944 162.029 3,238.993 5,203.031 5, B,F
254.016 9
110 Scopoletin C,H,0, [M+H]" -1.9 57.77 193.0495 178.024 3,161.023 6, 133.027 1, B,F,G
137.058 0, 149.025 1
111 Nodakenin C,,H,,0, [M+H]" -2.9 57.86  409.1493 247.0950,229.083 7,201.087 4, B, F, H2
187.036 6, 175.037 4
112 Caffeic acid C,H,0, [M-H] 3.1 52.95 179.0349 89.0409, 107.052 4, 134.038 3, C, F, H2,
135.0457,179.035 6 X1, X2
113 Myristicin C,H,,0, [M+H]" -2.2 38.26  193.0859 193.0839,161.058 3,133.0653, C,F XI,
131.047 6, 115.054 0 X2
114 Vanillic acid CH,0, [M-H] 34 28.37 167.0349 108.023 6, 167.0358,123.0465, C,F XlI,
137.025 8 X2, Y
115 Cosmosiin C,H,0, [M-H] 0.4 74.75 431.0983 269.046 3,431.1009,268.0391, C,H2,Y
269.036 4,311.059 3
116 3,5-Dicaffeoylquinic acid C,H,0, [M-H] 3.0 59.85 515.1195 353.0884,191.0569,179.0360, C,H2,Y
135.046 2
117 Citric Acid CH,0, [M-H] 0.8 11.51 191.0197 85.0317,87.011 0, 111.009 9, C, X1
129.024 2, 173.009 0
118 Sinapic acid C,H,,0, [M-H] 2.3 61.51 223.0612 223.061 3,163.041 2, 133.065 3, C, X1,
91.057 3, 117.072 0 X2, Y
119 Chlorogenic acid C,H,0, [M-H] 0.2 39.84 353.0878 161.0415,135.046 1, 179.035 5, CY,
191.056 3, 353.087 7 H2, X1
120 Neochlorogenic acid C,H0, [M+H]" -2.2 37.75 355.1018 89.0390,117.033 1, 135.042 9, C,Y

145.026 8, 163.037 5
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No Identification Formula Ion. Err?: tR, Measured Fragment ion (m/z) Source
adduction /10 /min  mass (m/z)

121 Acteoside C,,H, O [M-H] 0.5 69.05 623.1981 161.0256,461.168 1, 623.199 8 F, G

122 Umbelliferone C,HO, [M+H]" -2.4 46.13 163.038 7 135.0424,117.0329, 89.039 0, F, X1,
92.026 7, 107.049 8 X2,Y

123 Baicalin C,H O [M+H]" -4.0 78.77 447.0921 271.058 4, 447.089 6,213.015 1, FY
228.037 7

124 3,4-Dicaffeoylquinic acid C,H,0, [M-H] 0.6 78.60 515.1195 515.118 4,353.099 7, 191.057 1, FY
179.036 1

125 Rutin’ C,,H, 0, [M-H] 1.2 67.51 609.146 1 300.028 5,301.035 3, 609.174 7, G, Hl,
463.088 4,271.063 3 H2, X1

126 Formononetin C,H,0, [M+H]" -1.0 73.02  269.0808 118.040 4, 197.057 3, 226.059 2, G, H2
213.088 4,237.053 7

127 Ononin C,,H,,0, [M+H]" -1.4 73.05 431.1336 254.0551, 269.078 5, 270.081 3, G, H2
431.1327,432.136 2

128 Naringenin-7-O-glucoside C, H,,0 [M-H] 0.5 6590 433.1340 120.056 3, 119.052 5, 151.004 2, G, Y
271.0617,433.113 8

129 Kaempferol-3-rutinoside C,,H, 0 [M-H] 3.4 72.74 593.1511 593.154 6, 285.040 7, 284.034 2 G Y

130 Chrysoeriol C,H,,0, [M-H] 1.9 84.95 299.0561 227.0355,240.043 3,299.056 7, G, Y
255.0657

131 Physcion C,H,,0q [M+H]" -0.9 92.09 285.0757 242.0558,270.050 4, 285.073 9, G, Y
196.048 8, 197.057 8

132 Ellagic acid” C,H.O, [M-H] 1.2 69.75 300.9989 229.992 0, 257.011 1, 300.999 5 H1,Y

133 Protocatechuic acid C,HO [M-H] 3.7 35.00 153.0193 108.023 4,109.031 5, 153.020 5 X1, X2

134 p-Coumaric acid C,H,0, [M-H] 3.6 66.18 163.0400 93.0367,117.0351,119.051 8, X1, X2,
163.041 3,91.056 9 Y

135 Cynaroside C,H,0, [M-H] 0.5 76.21 447.0932 284.032 8,285.041 1,327.0509, X1,Y
255.0309, 227.053 5

136 Luteolin® CH,,04 [M-H] 0.1 103.92 285.0406 285.0409,217.0500,199.040 1, X1,Y
175.039 8, 151.004 6

137 Methyl vanillate CH, 0, [M-H] 1.6 36.41 181.0506 107.052 1, 135.046 5, 119.051 7, Y, X2

163.040 8, 181.051 7
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Figure 1 Protein-protein interaction (PPI) network interaction of key targets of Xiangju preparations
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Figure 2 Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis
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Table 2 The information of potential active ingredients

PubChem .
cIb Ingredient Source Degree
5280448 Calycosin H2 7
503737 Liquiritin G 3
114829 Liquiritigenin G 11
5280378 Formononetin H2, G 8
64982 Baicalin FY 8
72281 Hesperetin Y 9
5317025 Linarin Y 14
5280666 Chrysoeriol G, Y 3
5318999 Licochalcone B G 9
5280445 Luteolin X1,Y 13
73191 Nodakenin H2,F, B 4
234823 Eudesmin X2 3
148619 Isogosferol B 2
6474640 1,3-Dicaffeoylquinic acid Y 8
5281855 Ellagic acid H1,Y 7
441970 5-O-Methylvisamminol F 7
503731 Licocoumarone G 5
445858 Ferulic acid C 11
5281792 Rosmarinic acid X1 16
169234 Magnolin X2 13
13943297 Astragaloside IV H2 9
62074 Ammonium glycyrrhizate G 5
14034912 prim-O-Glucosylcimifugin  F 15
21670038 5-O-Methylvisammioside ~ F 3
11521428 Senkyunolide I C 13
10478277 sec-O-Glucosylhamaudol ~ F 5
5281954 Tectochrysin F 9
370 Gallic acid H1 12
44257307 Pratensein-7-O-glucoside ~ H2 3
9867450 Magnone B X2 6
5280459 Quercitrin Y 7
5280460 Scopoletin B,F, G 3
8468 Vanillic acid C,EY, X1,X2 9
5280704 Cosmosiin C,Y, H2 8
92794 Naringenin-7-O-glucoside Y, G 4
637542 p-Coumaric acid Y, X1, X2 10
17536 Oxypeucedanin hydrate B 6
160544 Oxypeucedanin B 6
10211 Byakangelicin B,F 3
689043 Caffeic acid C,F, H2, X1, X2 26
6438919 Salviaflaside X1 4
9798666 Cryptochlorogenic acid C 5
5280633 Neochlorogenic acid CY 6
1794427 Chlorogenic acid C,Y,H2, X1 8
51666248 Neoliquiritin G 3
14187172 Licoricesaponin A3 G 5
14891565 Licoricesaponin G2 G 11
14837471 Licoricesaponin H2 G 3
13996693 Astragaloside 11 H2 5
10076238 Liquiritin apioside G 10
5280805 Rutin G, H1, H2, X1 9
24121290 Senkyunolide J C 3
5319022 Ligustilide C 15
642376 Butylidenephthalide C 6
11241196 Senkyunolide F C 18
3085257 Senkyunolide A C 1
638278 Isoliquiritigenin G 1
5318267 Calycosin 7-O-glucoside H2 3
10621 Hesperidin X1 1

MIEF, 45688 < 5 keal-mol™ I 38 B HL 45 & PEB I, 45
GREHUN, BCR S 2R 45 A AR E . AR 3 TR,
10 /NG THE R 30T B RS S Pzl B 4 A,
RIFEAENE
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Figure 3 Network diagram of "drugs-ingredients-targets". Yellow: Drugs; Red: Ingredients; Blue: Targets

Table 3 The binding energy of active ingredients with key targets

Binding energy/kcal-mol”

PubChem CID Component

TNF IL1B AKTI1 VEGFA STAT3
689043 Caffeic acid -4.57 -5.88 -4.59 -4.97 -5.13
11241196 Senkyunolide F -4.87 -6.16 -4.78 -5.03 -4.47
5281792 Rosmarinic acid -4.27 -4.36 -39 -2.94 -4.36
5319022 Ligustilide -3.85 -6.13 -5.81 -4.49 -5.18
14034912 prim-O-Glucosylcimifugin -4.06 -5.64 -3.46 -2.92 -2.78
5317025 Linarin -4.43 —-4.44 -2.32 -2.65 -2.53
169234 Magnolin -5.42 -6.44 —4.53 -5.2 -4.57
5280445 Luteolin -3.49 -6.18 -4.73 -5.05 -4.83
11521428 Senkyunolide I -4.05 -5.72 -4.37 -3.75 4.3
370 Gallic acid -3.82 -5.41 -3.8 -5.45 -4.31
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B SR RE IR B 4 B 2 IE B AR NS AR F
A1 A N B 78 AT 4 T TNF 45 530 B Ok 4% 5t £ AF
P R B E R v i R 15 AKT1 1 VEGFA %5 2
K, RAEDU A AR b 5 BB S U Rk A IR A
P R AR BT R, R T T I R A
O A A S I N R g B AL A Y, T i 1
7 STAT3 & A 7K BRI T H 7R 50+
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