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Abstract: Objective To identify the chemical constituents in Zibei Granules (ZBG) by ultrahigh performance liquid
chromatography-electrostatic field Orbitrap MS (UPLC-Q-Exactive-Orbitrap-MS), and to analyze the pharmacological basis of its
efficacy in the treatment of postinfectious cough (PIC) and its mechanism of action by combining with network pharmacology and
molecular docking. Methods UPLC-Q-Exactive-Orbitrap-MS was used to characterize the chemical constituents of ZBG. TCMSP
and PharmMapper databases were used to screen the active components and related targets. The targets of PIC were searched using
GeneCards and OMIM databases. The intersection of the main components of ZBG and the targets related to PIC was taken, and the
"ZBG components-common targets" network and protein-protein interaction network were constructed by STRING database and
Cytoscope software to screen for core components and core targets. Gene ontology (GO) function and Kyoto encyclopedia of genes
and genomes (KEGG) pathway enrichent analysis were performed by DAVID database. Finally, the binding ability of core
components and potential key targets were predicted by molecular docking. Results A total of 109 ingredients were identified from
the water extract of ZBG by UPLC-Q-Exactive-Orbitrap-MS. 90 potential active ingredients and 122 targets of ZBG for the
treatment of PIC were screened out through network pharmacology analysis, of which 14 core components include rutin, naringin,
baicalin and so on. The six key targets of PIC involved EGFR, SRC, AKT1, PIK3R1, MAPKS, MMP-9. The KEGG enrichment
results indicated that the key mechanism of ZBG against PIC may through the synergistic regulation of EGFR, MAPK and PI3K-Akt
signaling pathway. Molecular docking results showed that the core components have a good affinity with the key targets, and their
binding modes were mainly based on hydrogen bonding. Conclusion ZBG has the characteristics of multi-components, multi-
targets and multi-pathways effects on the treatment of PIC. It would provide a scientific foundation for the further research on active
components and mechanisms of ZBG in treating PIC.
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EZBGLER Y

XF ZBG K S AL 22 o HEAT o B e, 3k
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®1 ZBGHUFEMHSLETELER
Table 1 Identification of components in ZBG

z RIEH  mn TR B MS/MS e

1 SEHBBED 752 CHyO,.  563.1401 563.1404  0.57 [M—H]™ 503.1201.473.106 8.443.0977. A
383.075 8.353.065 8

2 HEEEe 8.60  CyuH,O,  417.1186 417.1199 322 [M—H] 255.0675.119.0507.135.0089 A

3 gt 871  CuyHy0,  609.1456 609.1484 4.66 [M—H]" 300.029 2.151.003 2 A
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F1ED
z RIEB  amn HTR ’"/Z%ﬂa (:ﬁ) PR MS/MS %
4 HHEEHFD 880  C,H,O, 417.1186 417.1198 298 [M—H] 255.0674.135.0089.119.050 7 A
5 KEEEK-7-0- 884  CpH; 055  593.1506 593.1540 5.66 [M—HI] 285.0393.151.0037.133.0295 A
SRR
6 SR 887  CyuHy0,  551.1754  551.1753 -0.13 [M+H]" 257.0802.137.022 5 A
Wil 2-3-0-#  9.06  C,H,0,, 463.0877 463.0890 291 [M—H] 301.0366.300.0298.151.0038 A
TR
8 ILNZEWY-7-0-%  9.14  C,H,0,  449.1079 449.1079 0.05 [M+H]" 287.056 3.153.017 3 A
i
9 MWK R-3-0-H# 922 C,H,0,  447.0927 447.0950 506 [M—H] 285.0394.133.0296.151.0038 A
R R
T
g A
10 IZEM-3-0-p 1026  CpH,0;5  593.1501 593.1539  6.41 [M—H]  285.0399.257.0457.429.0871 A
-D-H %
-7-0-0-L- &,
B ERE
11 IZEm-3-0-7F 926  CpH;0;5  595.1652 5951629 -3.86 [M-+H]" 287.053 0.153.017 4 A
AR
12 BRER-3-04 1031 C,H, 0, 477.1028 477.1047 4.08 [M—H]" 315.053 1.300.029 3 A
DT
13 @MY 1038 CpH,0,  579.1703  579.1723 348 [M-+H]" 271.060 9 A
14" Az 0 1049  CyH,0,,  579.1714 579.1708 -1.04 [M—H]~ 271.0638.459.1151.151.0034. A
119.051 0
15 Ml 1054  CiH,O,  273.0752 273.0754 0.73 [M-+H]" 153.018 8.147.044 3 A
16 FHAF 1057  CuH,055  607.1663 607.1680 281 [M—H]" 299.056 4.284.032 5 A
17 EEFH 10.62  C,H, O, 447.0916 447.0923 1.48 [M-+H]" 271.060 7 A
18 FEFET 1074 CuH, 0,5 6111965 611.1964 -0.16 [M-+H]" 449.1441.245.0433.303.0862 A
19 B 1094  CyHy0,  611.1971 611.1959 -1.93 [M+H]" 303.0859.263.0552.177.0537 A
20 HEFE4LE- 11.99 CyH,O5 5511754 551.1753 -0.13 [M+H]" 257.0802.137.022 4 A
o] b A -
RISk
:El:[lzl
21" KBREE 1324 CH,04 285.0399 285.0413 487 [M—H] 133.0294.151.0036.175.0417 A
22 Atz &N 13.30 C,;H,0, 301.0343 301.0358 5.05 [M—HI]  151.0034.178.9991.257.0455. A
273.039 7
23 FwFHARM™ 1573 CH,0, 301.0701 301.0705 127 [M-+HI]" 301.0686.286.0462.229.0492, A
153.017 3
24 BIEFEWHLED 1358 CH,0, 299.0556 299.0569 447 [M—H]" 284.0334.256.0370.227.0349 A
25 JuRlAHM 1035  CiH,O;  271.0596 271.0587 -3.14 [M-+H]" 153.018 4.91.054 7 A
26 WM ERDY 1612 CH,0, 3150499 315.0518 594 [M—H]" 300.0287.271.0269.151.0034 A
27 HFREWM 1526  CiH,Os  271.0601 271.0600 -0.37 [M-+H]" 243.0682.197.0592.153.0172. A
165.069 2
28 FEMEREFE GV 1139 CouH,,0s 14156331 14156346  1.08 [M—H]" 1005.502 7.843.435 5. B

681.392 0.519.3322
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z RIEH  mn TR B MS/MS ok
29  EFFHERERER. 1258 CyHyO, 12535803 1253.5775 -2.19 [M—H]™ 843.4469.519.3349.825.4324. B
# D,V 1163.539 8.471.315 4
30 fEMIEEDSY 1276 CuHpnOs 13856225 1385.6236 0.79 [M—H]™ 1295.578 6.843.433 1. B

469.155 3.1 253.580 1.
519331 1
31 fEMEEFKP? 1278 C,L,HO,, 8454524 8454519 -0.57 [M-+H]" 683.3911.521.3469.485.3259 B
32 GEEREFEFDPY 1325 CuHypOs 1369.6276 1369.6303 1.97 [M—H]™ 1279.608 3.827.437 4. B
469.158 3.1 237.572 1.
503.336 0
33 FEMEERFEFFRY 1340 C,H,O, 10054898 10054902 0.39 [M+  943.4799.519.3302.471.3114. B
COOH]~ 383.1222.457.337 0
34 EMEFKS 1344 C,HgO, 845.4524 8454523 -0.09 [M+H]" 683.4041.521.3471.4853261 B
Mﬁg[zo]
35  EIFPIREMIE 1426  CyHyO, 12535803 12535856 427 [M—H] 1 163.556 3.843.445 4. B
1D,V 519.3342.825.4254.471.314 8
36 FEHE R AP 1430 CyHeO,  1239.56351239.5673 3.06 [M-+H]" 697.382 1 B
37 EFFHERERER 1434 Cy,HgO, 10935420 1093.5408 -1.08 [M-+HI]" 485.3267.503.3394.763.4302 B
ﬁ:D[m
38 3"-O-ZiE-HE 1448 CyuHyOy 12795595 1279.5594 -0.09 [M—H]™ 1237.548 5.695.359 1. B
Fi 2 gt 519.333 7
39 HEHERETF D, 1448 CuH,Os;  1385.62251385.6224 -0.08 [M—H]™ 1253.578 4.843.432 2. B
519.330 6.1 295.576 8.
469.154 9
40" FEMIEITD 1457  CyHyO, 12255842 12255804 -3.13 [M+H]" 683.4022.521.3459.485.3250 B
41 mERTFDY 1462 CuHp0s,  1369.6276 1369.6318 3.07 [M—H] 503.341 2.1279.585 8. B
827.4482.469.1557.665.398 1
42 FEFERFFCEY 1474 CuHy0, 12655803 12655849 3.67 [M—H] 1223.574 1.681.389 0. B
723.392 0.469.154 6
43 mERTFDPY 1480  CyH,0, 1207.5748 1207.5773 2.09 [M—H] 1057.516 4.665.398 3. B
469.1559

44 FEMIRIFLEY 1485 C,LHO, 8454524 8454522 -0.21 [M-+H]" 683.3883.521.3450.485.3268 B
45 3"-O0-ZBE-i 1502 CeHoOn  1249.5853 12495866 1.01 [M—H]™ 1207.572 7.1 189.577 0. B

R DR 665.3990.469.158 7.707.402 6

46 2"-0-ZME-H5 1529 CyuHy0,  1279.5595 12795611 124 [M—H] 1237.560 8.695.359 9., B
ol L gty 519.3343.427.321 5

47  Astersaponin 1547  CyuH,0s, 1455.6644 14556722 538 [M—H]™ 1323.625 2.781.440 0. B
A™ 673.218 7

48  fERREAFAPY 1549 C,H,0, 1265.5803 1265.5883 6.36 [M—H]™ 1223.572 5.681.388 3. B

723.391 3.469.156 6
49  2"-O-Z[f-iZ 1576 CsHoOn  1249.5853 12495877 1.89 [M—H]™ 1207.575 6.1 189.560 4. B

R DR 665.396 1.469.157 0.707.403 9.
1159.544 1
50  3-O-p-D-H% 1683  CyHiOp 6953643 6953660 249 [M—HI™ 519.3327.471.3135.453.3005. B
W T R - 391.304 2

B
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F1 s
T s wmin HTR @%ﬁmki%ﬁ &fi)%%ﬁﬁ MS/MS %
51 HEERY 19.70  C,H,O0, 8234105 823.4098 -0.87 [M-+HI" 647.3769.471.3466.453.3362 B
52 H AR 19.71 C,HNO, 8404371 8404383 147 [M-+HI]" 647.3741.471.3473.453.3369 B
53 TR%EER B 30.06  CyHuOs 4833110 483.3132 445 [M—H] 409.2740.211.1501.362.7242 B
54 RERERMY 37.09  CyHiO, 4553525 4553539 3.03 [M—H] 162.960 4 B
55 SRIRHR 544 CHxNO, 3222013 3222014 036 [M+H]' 248.165 1.136.112 1 C
56 CHUAIE EB 8.80 CpHyNO, 3762477 3762473 -1.03 [M+H]" 3022115 C
E@z[z.ﬂ
57 PEULERRETECY 820  Cyu,HuNOg 5923838 5923837 -0.25 [M+H]" 574.376 2.138.127 6 C
58 WP EEET 919 C,H,NO, 3762477 3762457 -528 [M+H]" 302.211 3.84.081 3 C
59 3 UL 939 CyHiNOg 5944001 5943994 -1.14 [M-+H]" 576.3918.414.3388.396.3253. C
112.112 5.98.096 8
60 T DL %5 9.55 CyjH;NO; 5923838 5923838 -0.08 [M-+H]" 574.376 0.412.322 4 C
:a:[zsj
61  UlRRgpe 10.02  C,H,NO, 4283159 4283168 2.16 [M-+H]" 410.3068.114.0913.126.1272. C
67.055 1
62  DIFEEHPY 1054 C,HNO, 4323472 4323471 -0.18 [M-+HI]" 432.3480.414.3403.398.3060. C
112.112 5.98.096 8
63 SHrUTHEDRY 1103 CuHuNOg 5944001 5943992 -1.47 [M+H]" 576.3909.414.3383.396.3248. C
112.112 7.98.096 8
64 X EEEE HPY 1110 C,LH,NO, 376.2477 376.2473 -1.03 [M+H]" 302.2103.136.112 4 C
65 Rz P 11.12  C,H NO, 4303316 4303317 029 [M-+HI]" 412.3230.396.2866.175.1475. C
98.096 7.68.640 6
66 i UL 12.04 Cy;HuNOy 5923844 5923837 -1.14 [M-+H]" 574.3748.412.3217.147.1167. C
98.096 8
67 BT APY 1220 C,HNO, 5763895 5763901 1.08 [M-+HI" 414338 8.396.323 4.98.0966 C
68 SEIIEFHEPY 1290  C,HNO, 4323472 4323475 075 [M-+HI]" 432.3478414.3381.398.3058. C
112.111 9.98.097 0
69 WrUHHERFD 1377 CyHuNO, 5784046 5784040 -1.00 [M-+H]" 416.3538.98.096 8.398.3440 C
70 XRHSEIE 13.93  C,HuZNO, 4143367 4143358 -2.12 [M-+H]" 414.3387.396.3251.322.8694. C
o 98.097 0.87.070 1
71 WP 1448 C,HLNO, 4143367 4143358 -2.12 [M-+HI]" 414.3403.396.3248.112.1127. C
98.096 8.81.070 3
72 BAUMMERLIE A4 348  CpH,0,  311.0408 311.0422 443 [M—H] 179.035 9.149.009 4 D
H?i[”]
73 3-0-WFEGEE 450 CHOs  337.0923 337.0931 225 [M—H]  163.0409.191.0583.119.0509. D
Bz TR 337.093 3
74" HaER 376 CiHiO,  353.0873 353.0904 890 [M—H]™ 135.0431.179.0382.191.0584 D
75" JEIR 475  C4H, 0, 3551024 3551024 0.00 [M-+H]* 135.043 4.163.038 5 D
76  3-O-f#iEEZE 500  C,H,O, 367.1029 367.1036 1.89 [M—H] 193.0506.173.0437.134.0379. D
TR 111.046 3.93.034 7
77 BRSRR 498  CH,O, 355.1024 3551022 -0.56 [M-+H]" 135.0433.163.0384.193.0488 D
78" WNHERR 5.51 C,H,0, 179.0344 179.0350 3.16 [M—H]" 135.045 6 D
79 5-O-WEGEE 628  CH,Os  337.0923 337.0940 492 [M—H]" 191.0566.163.0410.119.0507. D

e

337.092 1.93.034 8
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#1(5
z MAEH wmin TR ’"/Z%% m (:ﬁ) BT MS/MS
80 4-O-XWEHEEE 664 CH Oy 337.0923 337.0931 225 [M—H]  173.0461.163.0411.119.049 8.
e 191.053 6.337.0924.155.035 4
81 3,4-—mnflt  6.89  CuH,0,, 5151195 5151213 345 [M—H]  353.0907.335.0762.191.057 9.
Z= TR 179.033 2
82 4-O0-fBERZ%E  7.07  C,H,O, 367.1029 367.1037 2.16 [M—H]  191.0566.173.046 1.134.037 7.
TR 111.045 1.93.034 6
83 Xt EE! 7.44 C,H,0, 163.040 0 163.0402 1.08 [M—H]" 119.050 7
84 ZERM 840  CuH, O, 473.0720 473.0733 275 [M—H] 149.0094.179.0359.135.0460.
293.031 8
85 3,5-WnElE  9.84  CuH,0,, 5151195 5151217 423 [M—H] 353.0910.191.0536.179.037 9.
TR 173.044 1.135.046 9
86 HEASILHE 9.99  CuHy O, 6231976 623.1998 3.54 [M—H] 161.0260.179.0382.461.167 6
%[29]
87 HIFRDY 10.02  CyH,0, 5151195 5151215 3.84 [M—H]  353.0903.335.0758.191.056 5.
179.037 6
88 4,5-Wnfft  10.83  CuH,0,, 5151195 5151201 1.12 [M—H] 353.0906.191.0535.179.037 7.
% TR 173.043 9
89 PKILFEMRSY 1098 C,H,O¢  359.076 7 359.0786 531 [M—HI]  161.0243.197.0454.179.038 0.
135.047 0
90 ZEfEH AP 11.01  Cy,Hy0,;, 6932031 693.2059  4.08 [M—HI]™ 517.1606.499.150 0.193.053 3+
175.040 8.160.017 1
91 MBS 1158 CH,O, 2611116 261.1125 3.50 [M~+HI]" 189.0539.159.0447.131.049 0
92 R TR 16.16  CiH,O, 2451167 2451171 1.74 [M-+H]" 189.0540.131.0494.103.054 4
93 ML AMETY 1822 CH,O, 261.1116 261.1118 082 [M-+H]" 189.0539.131.0493.159.045 1.
147.586 7
94  Astin G 8.84 C,HiN;Oy 5022660 5022655 -0.95 [M-+HI]" 474.2695.270.1443.183.113 4.
155.117 6
95  Astin I 9.81 C,H,CIN:O, 5522214 5522248 6.15 [M-+H]" 524.2273.449.1546.320.104 8.
106.066 0
96 Astin F™ 10.77 CyH,CIN,O, 536.227 1 536.2267 -0.70 [M-+H]" 508.2292.451.1747.304.104 2,
106.065 2
97 Asterinin A® 1137  C;HyuN,Oy 5322402 5322398 -0.71 [M-+H]" 338.1700.264.098 8.235.108 0.
131.049 0.94.029 5
98 Astin A™ 12.32 C,sHy;CLN;O, 586.1830 586.1830 0.04 [M-+H]" 558.1866.336.0508.106.065 1
99  Astin J'*! 1322 C,Hy;N,O, 5162453 5162459 121 [M-+H]" 498.2344.338.1705.235.108 3.
179.082 5
100 Astin C** 13.59 C,sH;CLN;O, 570.1881 570.1894 232 [M-+H]" 485.1357.338.0640.251.034 4,
106.0652.319.073 4.542.190 4
101 3EREREY 1.01 C,H0; 133.0137 133.0146 6.78 [M—H]  115.003 7.89.024 5.71.013 8.
133.014 8
102 JiEJLASTR 2.89 C,H,0, 153.0188 153.0190 141 [M—H]" 109.0297.91.0187.108.0217.
’ 81.034 7
103 FiZERPY 355  C,HW,NO; 232.1185 232.1193 346 [M—H]" 102.056 4
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#1(8
T sy 4F g/min AP e m/zill/ﬂa (:ﬁ% [EERE MS/MS ES
104 FRFFFF ENY 8.3 CHxOs  393.1750 393.1778 7.19 [M+ 191.0530.149.0441.119.0366  F
COOH]~
105 ARSFpy TR 1635  CiH, O, 2451167 2451169 093 [M-+HI" 227.1077.199.1118.173.0960. F
128.026 7.115.054 4
106 HER" 16,70  C,H,0, 235.1687 235.1693 252 [M-+H]" 217.1582.93.0703.91.0548. F
79.054 8
107 FH " 17.61  CuHy, 05 3292328 3292336 243 [M—H] 229.1441.211.1357.171.1022
108 3-0-(-D- 1894  C,HuO, 783.4520 783.4540 257 [M-+H]" 453.3366.407.3336.259.0822
arabinopyran
osyl-(16)
-glucopyran
osyD-2,3,
16-
trihydroxyol
ean-12-en-
28-oic
acid™
109 asterbatanoside 19.97  C,HuO,s 8114480 8114501 259 [M—H] 765.448 9 F

C[X]
A-TERHZEA S B- = AL AW s C-E TSR A DR R EAL & W E- RS & s F-H A B0 54 "0 A A O
A-flavonoids; B-triterpenoids; C-alkaloids; D-phenylpropanoids; E-peptides: F-other compounds;

‘control calibration.

3.2 MEHBBZENH TELERE S 122N (E 2D,
3.2.1 ZBGHL Ao 1E FH#E S 3R I 3% ZBG /K 3.2.3 PPIMIZAHT  PPIIMZR 4 HT 45 S B, %

e Wb % E 109 S A 22 R4 i N TCMSP.

PharmMapper 248 & , k6 2 AF L 25, & FF X H 515
F381 MR A

322 V- A HEHE AU 3R 7E GeneCards-

OMIM %4 2 i SE 15 21 PIC M OGHE S 1 1554, 5

ZBG b5 oy B s LA £, Tk Y ZBG ¥R YT PIC (1)

0 15 20 25 30 35 40 45
t/min

B

K‘\JLA Foraiemedbiodsalie Ledabisid il .

0 s 015 20T s 300 T 35 T 40T Tas
t/min

AB-ZBG /KW IE 61 55 7 I ; C.D-X JE

J \»AMUMMLM e

28I 1164 AHEAER S REL 590 5% (K 3) .
b, 7 SRR A, T S HOK, BRI, BE
)E*Eiﬂuritj:a 4 DC.BC . CC 18 #F 47 i 1%k ,
133 12 A %00 B8 R, 0 0 O 22 SR AN 05 SRR B
fif 1CAKTD AE5Z 14 1% 20 18 & E B (SRC) L #4
PR EE I (HSPOOAA DR B AEK A 52 44 (EGFR)

it
5 15 20 25 30 35 40 45 50
t/min
L, JJJ‘L,,,,fr NPT ML )
s 100 15 20 25 300 35 40 45 50
t/min
WIE BT

A, B-ZBG aqueous extract in positive and negative ion modes; C, D-control solution in positive and negative ion modes
51 ZBGRMRBRAREABFRATEEFRE

Fig.1 Total ion chromatograms of ZBG and control solution in positive and negative ion modes
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ZBG PIC

2 ZBG-PIC#E Venn
Fig.2 Venn diagram of ZBG and PIC targets

e
‘

T
t;,\nmsm

3 ZBGi&77 PIC ) PPI M4
Fig. 3 PPI network of ZBG in treatment of PIC

T i 156 UL 3- i R 4% W 2 (PIK3R D) W4 it 42 )@
HAM-9(MMP-9) . H & A (ALB) - ¥ &
AR 1CESRD) \JiR & R A KB 1 (IGF1) . 4
Ji 4> 24 8 W 85 1 42 (CDC42) . 22 R R 35 1k & [
T B (MAPKS) |\ Bt K 2 H B 3 (CASP3) , ik X
DC. BC. CC ¥ #F % I 20 iy 22 £ # & (BC>
265,DC>17,CC>0.003 9), 4L 124, W% 2.
i 5 & ] , EGFR 5 <38 b 7 40 i 18 B2 55 5 15
AR SRC & A TE I NG 5 5 78 (1 =
& {5, AKTI . PIK3R1 . MMP-9 . MAPKS X
ASIE ROE f RO B o W H A AR P
HEM Bk 6 AN HE AL AT e A& ZBG T 1 PIC 11 K g
B, R Uk 6 AN DG BB R AT 4 T X
IS AE

324 “ZBG or-IL AL S B “ZBG Rk
gy -SL R BE A P R A 212 AT L S 1526 R R
HELR, VLB ZBG iR JT PIC A 90 /N8 75 3 14 Bl 4, B
JEBL T R 2IRIT 2 R SR IR, O R T

®2 ZBGiRFFPICHZULEEER
Table 2 Core target information of ZBG for treatment of

PIC

BB DC BC cC
AKTI1 44 1821.4209 0.0050
SRC 43 969.798 8 0.004 7
HSP90AA1 40 1 556.2252 0.004 5
EGFR 40 1 479.565 6 0.004 9
PIK3R1 33 369.606 7 0.004 2
MMP-9 28 1631.1229 0.004 6
ALB 27 21429191 0.004 5
ESR1 27 726.420 3 0.004 5
IGF1 21 303.562 5 0.004 1
CDC42 20 333.1395 0.0040
MAPKS 19 634.447 0 0.004 2
CASP3 19 402.655 2 0.004 3

BAAMERS (B4 . HRR . H R KRR ER-T-
O-Z=FWET VT S ER e R A 2 26 1 R A 57 B
SEACHET 55 1S MU U, 5 2 A LR B0 mE %
I, HE 00 FT B N ZBG 1) 3 B 25 R4y 5 1% B DC
BC. CC 3 # 4 1 20 ) 52 5 i 4» (BC>448, DC>
76,CC>0.002 5), 4L 154>, W3 3. i H &R =2
H IR 4k Sh 2, IR B, 76 43 7 X 2 50 00F P ik #%
B H R #5014 N0 i 5 O B I S 3R AT X
FLIAIE .

3.2.5 GO MjReMIKEGG M & E 0 GO IhfE
BRI 361 % E £ %K H (P<0.0D), Hrp 4
V)i FE (BP) 264 2% < 41 il 4 5 (CCY43 %6 < 70 T U)
AE(MF)54 4, 7 A BCHE A BT 10 (1 4% H nT AL, &5 R
WE5. Hr,BP FEW R TR AR EE
OB A R T A R A% L 1E 17 1 3% MAPK 2% Bk
LA, CC = B v 75 20 B A1 40 B 3% T i Jofd 55 [X
B, MF 3 2805 [ B 1 22 5 B2/ 7 2 IR/ T B WL e
PEE AR R R T ATP 45655 .

KEGG J8 % & & 45 B Ron, 122 M0 35 &
FETE 126 26 % (P<<0.01), #B PAEHEF , 0 B
20 2% 8% AT ML AL o A, B 6 BT A, T ALEE
VEGF.EGFR.MAPK .PI3K-Akt. T 4 fifd 32 1A %55 =
S, Y5 R IEZE VM % . H ¥ EGFR.MAPK &
PI3K-Akt {5 5 il B 75 <l B ARt 5185
A PR LA RS T o W T TR 4 kS B E A
FAESY, TR HE X 26 45 5 38 2% 1T BB & ZBG IR T
PIC () R BN -

3.3 oS EIIE
N T EE— 25 B ZBG iR 97 PIC [ AE F LI &
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Fig. 4 “ZBG components-common targets” network diagram

3 ZBGARFFPICHIZLE SRR
Table 3 Information on ore ingredients of ZBG for
treatment of PIC

Ry DC BC cC
HRER 92 1867.0722  0.002 8
H AR 91 17063967 0.002 7
KBHEZE-T-O-EFWHH 91 1014.0832  0.002 7
T 90 711.8645  0.002 7
P V7 R 88 1083.8223  0.0027
A BEACRE T 87 680.8918  0.002 7
e 87 664.7528  0.002 7
PER R 84 5277539  0.002 6
HE TR 82 1247.0847 0.0026
1L 22 y-3-O-FE R BE 82 629.1279  0.002 6
FER IR A 82 582.9774  0.0026
RIER R 80 851.0687 0.002 6
platycoside F 77 541.3985 0.002 6
U N 77 501.2648 0.002 6
bt 7 EF 77 4482535 0.0026

2930 RS, o R R L H R S 14 M O Ry
J EGFR 4§ 6 A S B HE JHEAT 20 -5 42, TH 0D & B
SR Z RIS AR & A RN N RIR &
Re M TE T R R R ) 5ZAREA . — oA
N, G5 AR <-20.9 kI-mol ™ Ui B L AT B I 45 A TS

PERO . SRR, 14 M Z O B 5 6 A4 B EE A
BRIFH G EEE(R 4 . HIIE, 14 M0 R
I3 6 AN KRB AL UK TAE ZBG ¥R YT PIC g #2
EEEEH .

T L Pymol B A4 X 4 15 e 45 B b 6 N S e
RSO 45 A A e A ST AL (B 7D, 45
BRW, 6 /Ny FRCARSTE N B H bR B A RS
R hgs G, g e E DA AT, BIERA
HMEERZ AHEARCEEER. Hh, K
R RK-T-O- /P 5 SRC I K R 10 N HE , 45
A fit N-48.53 kI'mol ™. SRC [ < 8 & FL iR Met341
5 RERZ R R O JR 1% Ak 2 AN A, B o o
2.1A (1A =1X10"nm) F1 32A; [ K, & & &
Lys295 A% 5 BE% C 36 KOBE 5L B )32 B 00 il U
B9 N 2.7A K 22A. IEAE, GIn275. Cys277.
Arg388.Asn391 FF KR S5 ALY A, AT
ks zhmiaeds, LE7. & AHES
MAPKS L JE il 4 /> S5 , 256 e 9-43.10 kImol ™.
Horb, B AR BRAZ 5 U FR AR Y B 3 AN AU it
W O J7 1 5 & FE R Met] 11 5 % 2 AU, 4 KA
HN18AFI32A:CHF L[ 5E 5 2 HE ML Asnl14 JE L
IS, K N24A. KRBRER-T-O-EH/MH
AR AKTL & 1 148, 455 58 -41.84 kI'mol .
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Fig. 5 GO enrichment analysis of ZBG in the treatment of PIC
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Fig. 6 KEGG pathway enrichment analysis of ZBG in treatment of PIC
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Table 4 Binding energy of core ingredients and key targets

25468/ (kI mol™)

1025 Loy
SRC AKTI EGFR PIK3R1 MAPKS MMP-9
R -46.02 -38.49 -36.40 -38.49 -35.98 -34.31
KRB T-0- 25 -48.53 -41.84 -39.33 -33.89 -41.84 -41.84
T -44.77 -38.91 -36.40 -35.56 -41.00 -35.98
LI PR TR -32.22 -30.96 -29.71 -25.10 -30.54 -37.66
EgoR s -41.84 -36.40 -41.42 -31.38 -39.33 -41.00
- BEAE -40.58 -38.49 -35.98 -29.29 -39.33 -40.17
PR -38.91 -40.17 -34.73 -31.38 -37.24 -38.07
FEERR A -39.75 -40.17 -35.15 -30.96 -41.42 -41.00
L 25 -3-O-FE Bk -37.66 -40.17 -38.91 -33.05 -40.58 -35.15
WL -38.49 -32.64 -30.54 -27.20 -32.22 -38.91
HE R -35.15 -34.31 -31.38 -29.71 -35.15 -40.58
W N -48.12 -41.00 -38.07 -34.31 -43.10 -40.17
b B -45.61 -41.00 -37.24 -35.56 -41.00 -38.07
platycoside F -41.00 -33.05 -33.05 -33.05 -30.96 -33.47

Lvﬁfiﬁ

As‘:y’ 52.)
| : Ezﬂm
£

Gl

REBER-T-O-ZFHEWEHES AKT1 REW

R Glyl162 5 RAZ ML O JR 7 % i 2 , K
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