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OBE AT 24 /5 FEAAA (gene ontology, GO) ZhREE4E 163 N4k H, HEZEHE SHEMATR4T (Kyoto encyclopedia of genes
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BT TR AT A, VP T RS mERL, TR SR 24y, ZHA. 2REMZERRERTER.
4217 M IEL, UPLC-Q-Exactive Orbitrap-MS; MR ZHBE, /0104, {RIH &

hES S R284.1; R285 XRAFRERD: A MERE: 0253 - 2670(2024)05 - 1477 - 16

DOI: 10.7501/j.issn.0253-2670.2024.05.007

Potential pharmacodynamic substances basis and mechanism of Penthorum
chinense in liver protection based on UPLC-Q-Exactive Orbitrap-MS and
network pharmacology

TIAN Haitao, CAI Chunying, ZHAO Dongsheng, ZHANG Longfei, DENG Zhipeng
School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China

Abstract: Objective To analyze and identify the chemical constituents of Penthorum chinense Pursh, and its stem and leaf by UPLC-
Q-Exactive Orbitrap-MS, and combined with network pharmacology and molecular docking to explore the mechanism of liver-
protective effects. Methods The chemical components of the P. chinense, and its stem and leaf were identified and characterized
combined with reference materials, related literature and database retrieval. The TCMSP database was used to select the components,
and the active ingredients were screened by combining literature reports. Active ingredient target search through TCMSP,
SwissTargetPrediction database; Screening for disease targets through genetic databases. The drug targets were intersected with the
disease targets, and the PPI network was constructed using String11.5 database and Cytoscape 3.7.2 software, and the core targets were
screened. DAVID 6.8 was used enrichment analysis, Cytoscape 3.7.2 was used to construct the "active ingredient-target gene-pathway"
network, and AutoDock Tools 1.5.6 was used to verify the molecular docking of active ingredients and targets. Results ~Sixty-four
chemical components, including flavonoids, organic acids, lignans and phenylpropanoids were identified in the P. chinense, stem and
leaf extracts, respectively. Among them, 28 active components were screened, 126 intersection of component targets and disease targets,
and 15 key active components and 24 core targets were further screened by network topology; 163 entries were obtained by GO

functional enrichment, and 131 entries were obtained by KEGG functional enrichment. The results of molecular docking showed that

I#SEHER: 2023-08-08

HEEWH: W AREAARREESE BB H (ZR2019MHO51); IHZRE PEHRHEIH (M-2023191); W 7R 4 B 25 T ARG R R 1R 30
H (202213030509)

TEBEN: HgEE (1999—), 5, WILAER:, T RATZ 5174 . E-mail: tianhaitao2978@163.com  Tel: 15035179393

HBIEMEE: TEM (1980—), 5, WiLASIN, BIBER, W7 N5 H7% . E-mail: depon2005@126.com  Tel: 15275107809



- 1478 «

FED 20244E3H $55% BS5H  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

the screened active ingredients have good binding activity to the target proteins. Conclusion This study provides a comprehensive

study of the chemical components in P. chinense, and initially elucidates its pharmacodynamic substances basis, and predicts its

hepatoprotective effects through multi-component, multi-target, multi-access and multi-pathway.

Key words: Penthorum chinense Pursh; UPLC-Q-Exactive Orbitrap-MS; network pharmacology; molecular docking; hepatoprotective

activity
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FIZE 2h, GFFR0, 8, JEWORZE, WH, o
Pt A5 B ik 60%, FiH, #RE, 8, JUEH 60%
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Fig.1 Total ion chromatogram of P. chinense
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*x 1 HFEEMAFMS UPLC-Q-Exactive-MS Bi%/RiZ{52
Table1 Chromatographic and MS information of chemical composition of P chinense by UPLC-Q-Exactive-MS
65 wmin A sk mmat oo KME B BRET S
(mlz) (mlz) (X107
1 145 WFRR CiHpOn  [M4H]" 357.0452 357.0447  -140  321.023 9, 303.012 8, 247.023 5, 424, %,
219.028 77 "
[M—H]" 3550307 355.0309 0.61 293030 2, 275.020 6, 205.049 9,
179.070 2
2198 RETFER CHeOs  [M+H]" 1710288 171.0287  -041  170.096 1, 153.018 1, 139.038 9, £k, %%,
127.039 0, 125.023 5 i
3 260 penthorumnin B CiHiOs [M+H]" 283.0448 283.0445  -1.06  282.094 5, 266.138 0, 237.038 4, 2, %,
219.028 7 "
[M—H]- 281.0303 281.0309 214 220032 2, 219.029 2, 207.029 0,
193.049 6
4 534 RAXE CuHi0s [M—H]- 327.0722 327.0722 026 237.0400,209.044 8, 193.013 1 AL E,
i
50602 JLEE CisHuOs  [M+H]" 2910867 2910860  —2.40  273.075 0, 165.054 5, 161.059 5, 42, %,
147.044 0, 139.038 9 i
[M—H]- 289.0718 289.0716  —0.69 271061 2, 203.070 5, 151.038 7,
137.023 0, 109.027 9
6 657 KMHARBR CiHsOs  [M+H]" 293.0292 293.0286  -2.05 275018 6, 247.023 3, 219.028 5, 2. %,
191.033 6, 163.038 8 i
[M—H]- 291.0146 291.0153 241 247.024 4, 229014 1, 203.034 5,
191.034 1, 163.039 4
7694  EMHAR CioHiOs  [M4H]" 197.0808 197.0812 205 179.0700,151.038 8, 125.059 7 E N
8 834 HHE CsHsOs  [M+H]" 169.0495 169.0495 0.00  170.0529,151.038 9, 123.044 2 EL NN
U
9 835 26-"REKZE-4-  CuHisOy  [MFH]" 3311024 3311019  -1.39  170.0528,169.049 4, 151.038 9 EX NN
O-p-D-M MR AT [M—H]- 329.0878 329.0880 061  209.044 8, 191.034 0, 167.033 7, W
151.038 8
10 931 Z%E CiHsOs  [M+H]" 249.0394 249.0390  -1.61  207.028 6,193.049 3,179.033 8 EX NN
[M—H]- 2470248 247.0242  -243  237.002 9, 219.029 1, 191.033 8, #f
175.038 6, 163.038 3
11996 EWHHABMEBEE  CuHoOs [M+H] 307.0448 307.0448  -024 275018 1, 247.023 4, 223.022 8, 4%, %,
219.028 6, 191.033 7 M
[M—H]-  305.0303 305.030 4 033 273.004 1, 245008 6, 229.013 4,
201.018 5, 173.023 2
12 997 TEE CoHioOs  [M+H]" 183.0652 183.0649  -1.56  1550702,1419591,123.0442,95.0496 4%, It
131038 M ZE34-THREF  CyHxOny [M—H]- 625.1410 625.1418 124 463.047 2, 445076 1, 301.032 3, 2%, %,
271.024 8,151.002 3 i
14 1194 HHRK CisHeOs  [M—H]- 3009990 300.9989  -0.30  283.996 0, 257.008 7, 229.013 6, 2. %,
185.023 3, 145.027 9 M
15 1232 H#EEHC CxHuO17  [M—H]- 607.0941 607.0947 103 437.072 7, 293.030 4, 275019 8, 4, %
2570089, 231.029 3
16 1239 AT CoHyOi [M+H]" 6111607 611.1605  —026 447344 1, 303.049 5, 153.018 4, 2B, %,
129.054 6 i
[M—H]-  609.1461  609.146 4 048  300.027 4, 271.024 8, 231.029 3,
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5 fimin 4 st g on KWE R BHHT K
(mlz) (mlz) (X107
17 1274 M5 AR R CisHOs  [M—H]- 319.0459 319.0459  —0.13  273.004 0, 173.022 9, 161.023 0, %2,
145.027 8 ENGL
18 1290 Rt CoHyOn  [MAH]" 4651028 4651026  -043  303.049 5 229.049 0, 127.039 2, 4,
153.018 1 ENGL
[M—H]-  463.0882 463.0882 0.00  301.033 8, 271.024 7, 169.013 0,
151.038 5, 137.023 0
19 13.01 \LEM-3-0-EFMHE  CyHxOis [MAH]" 5951658 5951655  -0.42  287.0546,205.0473,169.0492,850290, 4%,
71.049 8 %
[M—H]- 5931512 593.1503  -1.51  285.037 5, 284.032 7, 255.029 6,
227.034 2, 167.034 0
20 13.62 M EE3-O- KB CoHisOn  [MAH]" 4350922 4350918  —0.90  303.049 5, 285.040 0, 257.045 0, 42,
153.018 3 ENGL
[M—H]- 4330776 433.0774  —0.63  301.033 9, 300.027 4, 271.024 7,
227.0347,151.002 2
21 1420 26-—BHFE LW -5- CoHnOn [M—H]- 4251089 425.1088  —024  263.056 4, 235.060 7, 195.029 1, 4,
(2T FE-2(SH)-W g 167.033 9, 153.0179 ENG)
B))-4-0-B-D-Mit W i &
T
22 1428 EBAHH CoHisOn  [MAH]" 4350922 4350918  —0.90  303.049 5, 285.039 3, 257.044 2, 42,
153.018 1,137.023 3 ENGL
[M—H]- 433.0776 433.0782 131 301.034 4, 300.027 5, 283.024 7,
227.0342, 151,002 4
23 1450 MR ENEY CoHnOn [MAH]" 4351286 4351283  —0.69 437209 1, 303.049 6, 273.075 4, 4%,
257.0447,153.018 1 ENLY
[M—H]- 4331140 433.1156 369  301.034 6, 300027 5, 283.024 3,
165.018 2, 151.002 3
24 1473 WHEH CaHyOn  [MAH]" 449.1078  449.1074  —098  303.049 5, 287.054 0, 257.044 0, 4%,
229.049 8, 153.018 3 ENLY
[M—H]- 447.0933 447.0937 093 301.034 6, 271.024 8, 255.029 5,
227.0340,151.002 3
25 1480 MWEE-O-REWE  CuHpOn [MFH]T 449.1078 449.1076  —053  303.049 5, 285.039 1, 257.044 0, 4%,
229.049 8, 153.018 3 ENLY
26 1573 IIZM-3-0-0-L-fT%i{f1 CaoHisOp [M—H]- 417.0827 417.0827  —0.05  285.039 4, 255.029 6, 227.034 3, 4%,
" 151.002 4 %o
27 1584 WIFEET-OFEMWY  CpoHuOy  [MAH]" 4331493 4331489  -1.04  271.096 1, 229.085 6, 167.033 8, 4.
131.049 2 ENLY
28 1609 26-—HEELFH-4-0- CsHuOr [M+H]" 633.1086  633.1087 016 303.013 1, 277.034 2, 231.028 3, 4,
(468 BRI e — 169.0495,151.038 8 o
JE]-B-D-H A [M—H]- 6310941 631.0920  -333  463.049 7, 300.999 0, 275.019 8,
2570089, 167.033 8
29 1690 G CaHxOn [M—H]- 431.0984 431.0985 023 285.039 8, 227.034 3, 213.055 4, A,
163.001 9, 151.001 8 o
30 1773 2,3-dihydroxy-3- CsHxOn  [M+H]" 5051704 5051703  —020  325.106 8, 203.070 2, 175.039 0, 42,
methoxy-6'-methanone- 147.080 2, ENUS

benzophenone-4-O-

glucoside
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W5 /min ke T L BHBT i
(mlz) (mlz) (X107
31 1823 24-dihydroxy-3-methoxy- CosHasOu  [M+H]"  505.1704 5051703 =020 325107 8, 203.070 2, 175.038 5, 4%,
6'-methanone-benzo- 147.080 9 E3
phenone-3"-O-glucoside
32 19.57 penthorumnin C CyHO  [MAH]T 6211086 6211085  -0.16  291.013 6, 277.070 7, 259.059 4, 4,
231.065 3,169.049 5 ENE
[M—H]- 619.0941 619.0942 021 305030 7, 275.053 8, 245.008 6,
219.0292,167.033 7
31961 HWEE CisHiO7  [M+H]" 303.0499 303.0497  -0.66  303.050 0, 285.040 0, 257.044 0, 4%,
229.0493,153.018 1 ENE
[M—H]- 301.0354 301.0350  -1.33  273.041 0, 229.049 6, 178.997 5,
151.002 3
341964 BT CoHs014  [M—H]- 563.1406 563.1409 048 311.092 3, 283.097 9, 269.083 3, A,
173.060 1, 167.034 0 M
35 2056 FIET-OEEEE CuHnOy [M+H]" 4191337 4191331  -133  257.080 4, 239.069 7, 153.018 1, 4%,
131.049 2 EN
[M—H]- 4171191 417.1192 023 255.065 9, 239.071 0, 171.043 9,
151.002 3
36 21.88 isomer of pinocembrin- CasHzsO3  [M+H]" 5711446 571.1447 018  257.080 7, 195028 7, 171.028 7, 4%,
7-0-[3"-0-galloyl]- 153.018 2 EN
glucoside [M—H]- 569.1301 569.1296  -0.88  313.056 7, 255.066 0, 211.023 9,
169.013 0, 151.002 3
37 2198 MiEZE CisHpOs  [M+H]" 273.0758 273.0757  -037 255064 7, 231.064 9, 179.033 9, 4%,
171.028 6, 153.018 2 EN
CisHpOs  [M—H]- 2710612 271.0613 037 253.050 9, 177.018 3, 152.005 6,
151.002 4
38 2228 isomer of pinocembrin- CysHasO3  [M+H]" 5711446 5711447 0.18  257.080 8, 195028 8, 171.028 9, 4%,
7-0-[3"-0-galloyl]- 153.018 3 EN
glucoside [M—H]- 569.1301 569.1306 088  313.056 7, 255.066 0, 169.013 0,
151.002 3
39 2280 FRE CisHioOs  [M—H]- 269.0455 269.0457 057 254057 7, 227.070 5, 165018 1, &%,
149.994 4 %
40 23.04 isomer of pinocembrin- CsHasO13 [M+H]" 5711446 571.1447 018 299.091 0, 281.080 7, 269.080 6, A,
7-0-[3"-0-galloyl]- 219.028 9,153.018 2 EN
glucoside [M—H]- 5691301 569.130 1 0.00 255066 0,213.0550, 151.002 3
41 2334 LER CisHigOs  [M4H]" 287.0550 287.0548  —0.73  287.054 8, 269.044 6, 213.054 4, 4 &,
183.028 7 ENU
[M—H]- 285.0405 285.0405 0.00  197.059 9, 215070 5, 241.050 5,
169.064 8, 151.002 4
49 34 WEE CiHuOs  [M+H]"  269.0819  269.0820 025 254058 1, 227.070 7, 184.051 9, 4%,
165.018 1, 149.994 5 ENL
[M—H]- 2710965 2710962  -1.11  229.085 5, 211.763 9, 167.033 9,
152.010 4
43 2464 isomerof pinocembrin-  CosHosO3 [M+H]" 5711446 571.1448 035 257080 7, 195.028 8, 165018 2, 4%,
7-0-[3"-0-galloyl]- 153.018 2 ENL
glucoside [M—H]- 569.1301 569.1293  -141  313.056 7, 255.066 0, 213.055 0,

169.013 0, 151.002 4
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B min et sk wmat ook RWESBRE BT i
(mlz) (mlz) (X107
44 2480 2'46-trihydroy- CuHuOs  [M+H]" 421.1493 421.1493 0.00  259.0964,155.0340,133.0650,127.0392, 4,
dihydrochalcon-4'--D- 105.070 3 ENU
glucoside [M—H]- 4191348 419.1346  —0.37 281.0821,257.0819,253.0870,173.0599,
151.002 5
45 25.03 isomer of pinocembrin- 7-  CosHasO3  [M+H]" 5711446 5711448 035 269.0807,269.0807,231.0287,171.028 7, 4%,
0-[3"-0-galloyl]- 153.018 2 ENE
glucoside [M—H]- 569.1301 569.1299  —0.35 313.0568,255.066 1,169.013 1,151.002 4,
125.0229
46 26.10 pinocembrin-7-O-[4",6"- CssHasO;7 [M+H]" 7211399  721.1400 0.10  365.1000,303.0129,277.0340,257.080 4, 4.
HHDP]-glucoside 153.018 1, EN
[M—H]- 7191254 719.1254 0.08  463.0506,300.999 0,275.0197,255.066 0,
151.002 70
47 2613 isomer  of 2.6~ CuHiOi [M+H]" 573.1603 5731601  —029 241.0855,171.0288,153.0182,127.039 1, 4,
dihydroxydihydrochalc 105070 2, ENE
one-4"-0-[3"-0- [M—H]- 5711457 5711451  -1.05 439.0884,281.0823,257.0817,169.013 0,
galloyl]-glucoside 151.002 3
48 2658 isomer  of  2.6- CysHiO; [M+H]" 573.1603 5731603 0.06  283.0956,205.0487,153.0182, 127.038 8, 4%,
dihydroxydihydrochale 105.070 2 EN
one-4"-0-[3"-0- [M—H]- 5711457 571.1457 0.00 477.4248,257.0817,213.091 4, 173.059 6,
galloyl]-glucoside 151.002 3
49 26.88 HFEHEFH CpHyQs  [MAH]" 4351650 4351647  —059  273.1119,255.1012,177.0547,153.054 6, 4%,
105.070 2 EN
[M—H]- 4331504 433.150 4 0.00  271.0977,227.107 1,165.018 0
50 2699 HEE A CiwHis0s [M+H]" 3431176 343.1173  —0.85  325.1067,203.070 1, 175.038 8 AH
EN
51 2803 isomer  of 2,6~ CasHauOn [M+H]" 5731603 5731602  —0.12  533.1555,325.4867,259.0960,153.018 0, 4%,
dihydroxydihydrochalc 105.070 2 EN
one-4"-0-[3"-0- [M—H]- 5711457 571.1457 0.00  439.0874,401.123 2, 257.0817, 169.013 0,
galloyl]-glucoside 151.002 2
50 2836 isomer  of 2.6~ CxsHauOn [M+H]" 5731603 5731601 029  564.8047,259.096 1,153.018 1,127.039 1, 4%,
dihydroxydihydrochalc 105.0702 EN
one-4"-0-[3"-0- [M—H]- 5711457 5711451  -1.05 439.0884,313.0566,257.0817,169.013 0,
galloyl]-glucoside 151.002 3
53 2856 AEMEIE A, HEEHB. CoHiOs [M+H]T 327.1227 3271223 -122 309.0742,283.0960,267.1013,257.080 4, 4%
LR C. AR D 153.018 2
AN AN [M—H]- 3251081 3251080  —0.31 281.081 6,267.0662
54 28.67 ML B CiHis0s [M+H]" 3431176 343.1174  —0.67  325.1063,203.070 0, 175.038 8 A
EN
55 29.09 FEHELB CysHxO1r  [MAH]"  723.1556  723.1562 0.86  447.3502,303.0130,277.0340,259.096 1, 4%,
257.0070 o
[M—H]- 7211410 721.1417 097 302.002 4,275.0197,257.081 7, 255.066 1
56 2924 PGHG CoHnOx  [M+H]" 8731509 873.1509 002 365.1024,303.0132,257.0805,171.028 7, 4%,
153.018 1 o
[M—H]- 8711363 871.1339  -2.76  300.9989,275.0197,255.0659,229.013 5,

169.013 1
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W5 wmin A sk mmat oo KME B BRET S
(mlz) (mlz) (X107
57 3023 EEEZ A, #FEEE CoHis0s  [M+H] 3271227 3271231 122 284102 3, 283.095 7, 269.080 3, 4
B, HEHEEREC. % 267.100 1,253.086 6
R D LHFS R [M—H]- 3251081 325.1082 031  281.0818,268.069 5,267.066 2
58 3025  2-hydroxyaceto- CoHxO1  [MAH]" 6170773 6170771  —037 395651 9, 303.013 2, 277.033 9, 4.
phenone  4-0-[4',6"- 259.023 4,153.018 1 ENGL
hexahydroxydiphenoy
1]-glucoside
59 3064 FER CisHOs  [M4H]" 257.0808 257.0807  -0.54 215069 5, 173.059 66, 153.018 2, 4%,
131.0492 ENGL
[M—HJ- 2550663 2550659  -157  213.055 0, 227.070 8, 211.075 6,
171.043 9, 151.002 3
60 3170 FEEEFF AT CoHuOn [MAH]" 8751665 875.1665  —0.05  303.013 1, 277.034 0, 259.096 1, 42,
257.007 6,153.018 1 ENGL
[M—H]- 8731520 873.1491  -3.36  300.998 9, 257.081 7, 255.066 0,
169.013 0, 151.002 4
61 3248 HHEEAMEEE CoHg0s [MAH 327.1227 3271216  -336  283.096 2, 269.080 3, 267.101 6, 4%
B, S EEH C. #E 5% 253.0859,241.085 8
B D RIF5 5 [M—HJ- 3251081 3251079  -0.62 311088 0, 310.084 8, 295060 6,
ik 268.069 4, 267.066 2
62 3326 HEEEAGEEE CoHg0s [M+H] 3271227 3271221 -183  283.096 4, 267.101 3, 253.085 6, 4%
B, HH C. 3 241.086 0,187.075 3
B D RIF5 5 [M—HJ- 3251081 325.1083 062  311.088 18, 310.084 9, 295.061 3,
itk 268.069 5, 267.066 3
63 3433 HEEEAGEEZE CoHs0s [M+H]™ 3271227 3271212 —459 323305 3, 309.110 0, 284.102 6, 4%
B. S EH C. 3% 269.080 4, 253.086 1
S D KR [M—H]- 3251081 3251078  —0.92  311.087 7, 310.084 8, 267.066 0,
Fiafes 265.086 8
64 3441 FEEEAMEEZE CoHs0s [M—H]- 3251081 325.1082 031 311.088 1, 310.084 7, 267.066 0, 4%
B. S EH C. 3% 265.086 9
S D KR
itk

XTI A LEXT AR Y s DA S T R v SR A T

*Components verified by reference substances; bold ion is the base peak fragment ion in MS/MS.

311 PRy PG AT SRR A YA
WRPHERZ, FEOAME R, TR EAL RS
ATAEY), FUGEARTE 5 RAMRERE . Bk, FH
fift o IEAESTHRBIT, M ZAE 19.61 min f=2E
WS> T 7 m/z301.0350 [M—H]™ #1 m/z303.049 7
[M+H]" S =0 B/ —8. a1 13, 16,

18. 20. 22. 24. 25 MM ZPEE AL EY), 1E
BT A m/z 303 BER ST (M R D),

B TR P2 A miz 301 BE R 3T (i R 0D
HA W EY) 16 LREERT AN 12.36 min, F2AHES T
B [M+H] m/z611.160 5 (C27H31016) F1 [M—H]™
m/z 609.146 4 (Ca7H29016), -5 XF HE & LEXT A 8 v

T B 24 fREW AN 14.73 min, F=A#ESST
H T [M-+H]" m/z449.107 4 (C21H2:011) A1 [M—H]™
m/z447.093 7 (CoH19011), 55545 RE i LUK Aff e St
FeAf . LAY 20 Al 22 N[E S Tk, IE R AR
X F¥=ERES T EF [M+H] m/z 435.092 2
(CaoH16011) Al [M—H] m/z433.077 6 (C20H17011),
ERE TR TR EKR miz 132 P2AM R KT ok
FET HENA 3 T RAKE ST R 5, XS
EUAH ST RRFIRT RS, S A9 20 22 435K
Wi e 25 -3-O-AWEEF FIM B 25 -3-O-F hLE B 4
tb&%) 59 7F 30.64 min AP A HES T BT miz
255.066 3 [M—H] #l m/z 257.080 8 [M+H]", 57



1486

FED 20244E3H $55% BS5H  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

A ZEAT IR — 5 (LAY 35, 46, 55. 56+ 60 A
TRRA ZHEFF R, (EIE B TR N P24 m/z 257
R BT (R I0 TR 24 m/z 255
WA BT (FFMEEIT. thEY 35. 55, 60 {1
N ] HE 431 B8 1 DA S R B8 S R — B
Iy A e NI RA R -T-O- R A M . S B T
W A, LAY 46 1E 26.10 min AbFEAHESY T
T m/z 721.140 0 [M+H]"Fl m/z 719.125 4 [M—
H]» &4 56 1E 29.24 min &7 A HES T8 m/z
873.150 9 [M~+H]* M m/z871.136 3 [M—H]~, IEH
BT, 2 MU EIFEAE miz 303/301 (NFR
B IR m/z257/255 (FRRAZRH IG)~ m/z 153/151
FRAE B T, 4> A HEW A pinocembrin-7-O-[4",6"-
HHDP]-glucosides PGHG. &4 42 1F 23.41 min
PEAEWES T T miz 271.096 2 [M+H]'F m/z
269.082 0 [M—H]"s =4 m/z 167/165 FFIERE T, &
B FEEUAR, Iy L2258 (aY) 27 CREE I [A]
15.84 min, =AU F BT [M+H]" m/z433.148 9
(C2oH2509), —ZRPHRI LA EHER (162) Al m/z
271.096 1 v B F, WAME=4: m/z 167.033 8 HF#1E
BER BT, HENN I 2R -7-0- /& FE T

tb&4) 41 76 23.34 min F2AERED T2 U4 m/z
287.0550 [M+H]" 1 m/z285.040 5 [M—H]~, 5%
HE LEX i L 25T . (LA 194 26+ 29 37410
AT A A, TR IE B TR P24 miz 287 1
FET QUEMmE IO A TEN 74 m/z 285
BAE T QLEMmEIT). tbEY 19, 26, 29 {1
B8] E 27 B8 1 DA e B S IR A — 2
53 A E Il 25 -3-O- 25 B Bl 1L 23 -3-O-Fi i
(EL RN R F ISR L

HABFERE LAY 5. 23, 34, 37. 39. 44,
49, Hr k& 5. 39 tREANE], > T3 BLA
T SR, R NLR R R
&4 23 34 37. 44, 49 [HED T T UKL 2
T 5 SR — 5179100, I g e 2 257 60 B
PSR Ml 2L 27,46 ~trihydroydihydrochalcon-
4'-glucoside. HETHE L.
312 KRERZERRIT ST LB 50.54 3577
AU T BT [M+H] m/z343.117 3 (C19H1906),
TR RERRTE A miz 325 1 m/z 203 $RIEES T, 45
A SCHRFRTE HED A v R A FEE B 2 BLOL,
313 AW ikt & 1. 2. 6. 7.
8. 10. 11. 12. 14. 17 HINENBELEY, L&

Yy 2 OREAIFIA) . S B DA R R 0
—3, M N TR AT REEE N 6.94
min, =4 [M+H]" m/z 197.081 2 (C1oH1304), —
TR R m/z 179 (CioHnO3, [M+H—
H01"), m/z 151 (CoHyO, [M+H—H,0-CO2]"),

HEM AR T3 A . LAY 6 LREGIS A 6.57 min,
Ay T B FIMA+H] m/z 293.028 6 (C13HyOs),
TN m/z 247 [IM+H—HCOOH]*\ m/z219 [M+
H—HCOOH—COJ* m/z 191 [M+H—HCOOH —
2COTHEF, 5 SCifARasE — 35, 00 5 55 A )
. tb& 11 mAERESTFET M+HH] miz
307.044 8 (Ci4H1O0g), BHFHTIARMELZ 14, HEMN
FHREAY), IS TENXT Lg% mz
247, 219+ 191 WS, HENDS R 75 AR L F s .
WEY 17 PR FBEF [M—H] m/z 319.045 9
(C1sH108), M7 AE [M—H] m/z 291.014 6
%% 28, HENH CHAY), ARAEI 2745650k
FRIE HEM R I FAI R M. LAY 1. 8. 10,
12, 14 28R R 5 SCHRC BT ELxe 214, 5
HEM AR FIRIR . FHIR. w9k, T & AR
314 RWEEAFUEMNT  EW 15, 30, 31
NAEWNREED . WED 30, 31 HFE S T,
AW S T B F M4 H]Y m/z 505.170 3
(CasHpoO11)s R P2 A2 m/z 325 (CioH170s, M+
H—H,0—CH190s]") Al m/z 203 (C1oH1103) FFHIE
W, A SCHk o OTHE I 8 2,3 ~dihydroxy-3-
methoxy-6-methanone-benzophenone-4-O-glucoside .
2,4-dihydroxy-3-methoxy-6'-methanone-benzo-phenone-
3'-O-glucoside. tb &4 15 P2 AEES T3 F [M—H]
mlz 607.094 7 (CaeH3017), —ZHEF 77 miz 437
(Ci9H 15012, [M—H—C7HgOs]7 ) m/z 293 (C12H 003,
IM—H—CsH1300] ) FifiElE, 456 STk IEPHEN
N EEE C.

315 HAtfbEWmiE T &Y 3. 4. 9. 21,
28. 32. 58, HALEW) 3 75 2.60 min = AEHES T
BF m/z 283.044 8 (CpHOg, [M+H]), —ZHE
FrPeHE miz 237 (CiiHoOg, [M+H—HCOOH]M)\ m/z
219 (C11H705, [M+H—H>0—HCOOH]"). m/z 191
(C1oH704, [M+H—2HCOOH]") HIRFERE -, HEMI
N penthorumnin B. {454 9 £ 8.35 min 4b/=A: 1
ST BT mlz 331.102 4 (CiuH1900, [M+H]D, —
R P74 m/z 169 (CsHoOsy [M+H—CeH1005]*)-
m/z 151 (CgH703, [M+H—H,0—CsH00s]") [HI4F
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AEREF, HEDA 2,6- 2 KK L HH-4-O- I &I HE 1 -
WA 4. 21, 28, 32, 58 ZHE 5 SCRRIC T
Eele15), PPN S AR | 2,6- R R L H-5-
(2'-XF 1 H-2(5 H)-R T R)-4-O-H B B HF L 2,6- 2
R L-4-O-[47,6' /N FRFREIR R R & HE 1
penthorumnin C. 2-hydroxyacetophenone-4-O-[4',6'-
hexahydroxydiphenoyl]™ glucoside.

3.2 ETMEHBEFHERERIERIHITI
3.2.1 R RIVEME BN O S FLEE S R b
& 49 M E AP TCMSP 2048 2, 44 1R
AR (oral bioavailability, OB) =30%H12£%;
P (drug likeness, DL) =0.18 eyt pk sy, £
J2E A AR o iR B SRR E B — 2D ik, 43 23
YRRy 28 A~ o 4 0128 th TV S A\ PubMed ¢
¥ PE AT M /> SMILES 4544, K¢ SMILES 4
i N\ SwissTargetPrediction £ e T 5 7 #E £, &
2 5 JE A9 BIEE B B M BE A 335 A

322 RMHELAIRE @i OMIM HdfE E
GeneCards #(#&#/F (Score=5). DisGeNET %4
(Score=0.1).TTD ##f E f5 & hepatitis ”5“ hepatic
injury” KB, SRIBUFFR . 05 AH SCHmR #E A5
1 4 DB TS AE LA IR R MIBR ST, IR AT
mo1554 A sG-S RREE A S E)

FLRAZEE, SRIGSCAERE R 126 4, AR NE—B 00 b7
(R EAE FHE R (1B 20
RS

PRI A

1426
(81%)

El2 BoEmSERERERE

Fig.2 Venn diagram of component target and disease target

3.2.3 PPI MG A% OB pfiiiE 4 126 A
R SN String11.5 R E, W EREGTES 0.7,

SR PPI ML (B 3) JEFE TSV Ui, ¥
TSV XIS N Cytoscape 3.2.1 #F, KJEEHE &S PPI
P2 (B 4). ZERERA 118 M A (LB 8 M
SET D, 710 230, T A EERTR, AR R,
YT S S M EAMEERZ . IEE AR

3 &SR PP
Fig.3 Original PPI network of intersection target

(1) 2 RN FBRIRE 24 MO S, OB A
A5 B 2,

324 EHESWMAER ¥ 24 PRLOEEIFA
DAVID 6.8 #8317 GO & #9411 KEGG i@ #
BESHT. GO B HTRYE FDR<0.05 ik 1G5
163 1~ GO % H, Hh 44214 #% (bioprogress, BP)
% H 1224, UEELHENE B 55 3 IERE.
IR R IE RS TSR O BEAREEIL
B 3-S5 . SR BRI IR RS 7 s 15
NHFZE 7 (cell components, CC) 45H, H$541
MO B, s, 4Rfusk . MM mA% R XS TT
H; 7 FI)EE (molicular function, MF) 5 H 26 1,
BFENEE I RES RIS & HEEAS
A ATP 455, HOBREGES G55 771 . BUS I
20 X FAMEGETFEHITTMIER (B 5.
KEGG B3 FDR<X0.05 ik 53] 131 453@ 8K,
FEAFE EGFR B BRSNS 2451 N 25wk
P EIE(E TIEE. HIF-1 {5 5884, HUAT 20
A5 FHEBHAT IR T (B 6.
325  “UEMERAT-HRERDA PR T ML K 28
AEHERSY 24 M2 OEE S . KEGG 15 5l % & 4
SHTIIHT 20 25T A\ Cytoscape 3.2.1 HfFH4 %
IR - R IR R @ R N IEAT AT T, L
7. 1B “Analyze Network” 7347441, 18] 60
AT, 359 k00, RBISHEA RURST 15 4 (R 3D,
33 ST XHEIE

oIk 1 15 AN U 5 24 AMZDEE
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PRKAAl- VCP -ADORA3- MMP3 - CYP1Al- ESR2 XIAP - NOX4 - MCL1

\ \\ A \\\ \ Ml \ D™ " o == > |
INSR - ERN1 -SLC22A12 y SLC2A1 MPO IKBKB
1\ Nx — = -;_’-‘4 S e g // - 4/// |

MMP12 _  F10
-~ “.', e
PLA2G2A. TLR9 H

PTGS2

I\

SIRT1
L/
PPARG / 3
/4 //l”' v - ,"._ e 5 \\
ABCB1 / MAPT I TPMT : , TTR - ROCK2
P

XDH

4 IS PPI WL
Fig.4 PPI network of intersection target
R2 UNMRUERERER

Table 2 Specific information of 24 core targets

HE AR HAHS  degreef NMHrhOME  BEdo

AKT 4% /7 A MRiEHEE 1 (AKT serine/threonine kinase 1) AKTI1 45 0.100 8 0.5519
PARTEE A 900 Kk A 285053 1 (heat shock protein 90 alpha family class A member 1) HSP90AA1 45 0.055 1 0.5200
F K F T4k (epidermal growth factor receptor) EGFR 43 0.117 6 0.5571
&5 G %R F 3 (signal transducer and activator of transcription 3) STAT3 43 0.056 1 0.5392
SRC J5i £ A, 5% 14 T B R BB ( SRC proto-oncogene, non-receptor tyrosine kinase) SRC 43 0.063 7 0.5200
A Y5 B BOE & A8 14 (mitogen-activated protein kinase 14) MAPKI 38 0.058 9 0.502 1
HRas R 5K (HRas proto-oncogene, GTPase) HRAS 35 0.0189 0.4835
MW EAEKET A (vascular endothelial growth factor A) VEGFA 32 0.0326 0.508 7
WE AR BENLEE -4,5- — MR 3-W4MHE (LT3 o (phosphatidylinositol-4,5-bisphosphate 3- PIK3CA 30 0.006 1 0.468 0
kinase catalytic subunit o,)
W IR BEALEE-3- 55 M35 % 1 (phosphoinositide-3-kinase regulatory subunit 1) PIK3RI 30 0.0137 0.473 7
FMEAR-RLZAMREAR 3 (caspase 3) CASP3 29 0.0273 0.495 8
AR BRI 2B (protein tyrosine kinase 28) PTK2 27 0.0118 0.458 8
Fi% 2R B 3% 2 (janus kinase 2) JAK2 26 0.0239 0.460 6
HihEg-3-m M Al (glyceraldehyde-3-phosphate dehydrogenase) GAPDH 26 0.0853 0.4979
Ji R SR FE R F (tumor necrosis factor) TNF 26 0.0810 0.493 7
B A8 2R A /R FI WA FE & (mechanistic target of rapamycin kinase ) MTOR 25 0.0132 0.4570
0 I TG FULRE -4,5- — B R 3-W MG fE (L WL B (phosphatidylinositol-4,5-bisphosphate 3- PIK3CB 24 0.0030 04500
kinase catalytic subunit )
WEBIER 24 1 (estrogen receptor 1) ESRI 23 0.0215 04699
BENE IR S -4,5- WS 3-BBE LT & (phosphatidylinositol-4,5-bisphosphate 3- PIK3CD 22 0.002 6 0.4415
kinase catalytic subunit )
erb-b2 AT Z BRI 2 (erb-b2 receptor tyrosine kinase 2) ERBB2 22 0.0214 0.4855
FI4i/% 2 Cinterleukin 2) IL2 21 0.0119 04535
BCL2 # 1 (BCL2 like 1) BCL2L1 21 0.0153 0.464 3
RREREAR 9 (matrix metallopeptidase 9) MMP9 21 0.053 1 0.479 5

[ B Z A KT 1 %24k (insulin like growth factor 1 receptor) IGFIR 21 0.006 4 0.4517
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positive regulation of protein kintqse B signaling—l1
0 o

1
sitive regulation of cell migration 4 1
negali\i‘e r%u]_aglion of aj thotiC_]%‘IOC_CSS —7 12 = BP
e

osphatidylinositol 3-kinase signaling

positive regulation of protein phosphorylation e . O mcc
- . . ._protein autophosphorylation N
positive regulation of nitiric oxide biosynthetic process R | | B MF

signal transduction 13
positive regulation of smooth musclegc%ll.prolifem.tipn e — ?
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Table 3 Key effective components of P. chinense
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