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Abstract: Objective To explore the effective components and mechanism of acion of Maxing Zhixiao Granules in the treatment of
asthma based on UPLC-Q-TOF-MS/MS technology and network pharmacology. Methods The active components and related
targets of Maxing Zhixiao Granules were screened by UPLC-Q-TOF-MS/MS technology and the database of Traditional Chinese
Medicine System Pharmacology Database and Analysis Platform (TCMSP); The targets of asthma diseases were searched using
Disgenet and Genecards databases, and the Venn diagram drawing platform was used to obtain common targets. The information was
imported into Cytoscope 3.9.1 software and STRING online analysis platform for network topology analysis to construct drug key
active ingredient-key target network diagram and drug-active ingredient-core target network; Gene ontology (GO) and Kyoto
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encyclopedia of genes and genomes (KEGG) were enriched and analyzed by DAVID database based on core targets. Results
Combined with mass spectrometry analysis and database screening, 24 active pharmaceutical ingredients, 147 drug targets, 1483
disease targets, and 106 common targets and 23 key active ingredients were obtained. After protein interaction analysis and network
topology analysis, 10 core targets were obtained, including tumor necrosis factor, interleukin-6, cellular tumor antigen p53,
interleukin-1 beta, vascular endothelial growth factor A, epidermal growth factor receptor, mitogen-activated protein kinase 3,
caspase-3, matrix metalloproteinase-9, fibronectin, five active ingredients, including quercetin, isorhamnetin, wogonin, naringenin,
catechin; GO was enriched to 69 gene functions, and KEGG was enriched to 70 gene pathways. The analysis results showed that the
mechanism of action of Maxing Zhixiao Granules in the treatment of asthma is to regulate the role of advanced glycation end
products-advanced glycation end products receptor signaling pathway in diabetic complications, mitogen-activated protein kinase
signaling pathway, interleukin-17 signaling pathway, phosphatidylinositol 3 kinase-protein kinase B signaling pathway, and human
cytomegalovirus infection pathway, etc. Conclusion This study preliminarily revealed the effective components and mechanism of
action of Maxing Zhixiao Granules in the treatment of asthma, laying a foundation for the basic research on the pharmacodynamic
substances of Maxing Zhixiao Granules and providing a reference for quality control.
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JRES % 95.0%). 11 (L5 100080-201409, /i
=8 926%) . KEFFREME (5 111557-
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110896-200001, 434k 95.00) I [ £ 5 24
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HEASTELT-4  (http://www.bioinformatics.com.cn/).
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0.22 pum JEME, HUZEER, RIS
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TESARYRE 10 Umin, TH5SEE 350 'C, FL
J£77344.75 kPa, HEFLHE 65V, #fEHE 135V, —
FmbFEREE > AR 104 204 30, 40eV.
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Fig. 1 TIC of Maxing Zhixiao Granules and mixed reference substance
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o

FT Bk 4R, @il TCMSP ik fG 3 24

NGIETE RS, BARME R 2, RRIETER 0T
SRR FRE AT 3G 147 A, 5T DisGeNET i Al
Genecards ##a %, oz BEmG AR FHEE 22, 230l LA
Score=0.1 J% Score=1 AZHUAE I HE i 45 it

F1 BRELEEFR P UER S UPLC-Q-TOF-MS/MS £7E
Table 1 Identification of chemical components in Maxing Zhixiao Granules by UPLC-Q-TOF-MS/MS
W9 wmin gt o ERERE L4t HTES () i
(mz)  (mz) (X107
1 0626 [M—H]" 2711712 2711704 293  CigHuO, M S 119.9750. 183.9215 B
2 1663 [MF+H]* 1751183 1751190 3.76 C/HwOs FEmH 112.086 7. 158.090 8 B. E~G
3 1750 [M+H]*  133.0969 133.0972 -2.25  CsHiN:0, 5% 116.033 6 E
4 1769 [M+H]* 1340449 1340448 046 C:HINOs RREMWY 88.0392. 90.9004. 116.034 6 B.E.G. K
5 1968 [M—H]" 181.0717 1810718 -0.38  CeHuOs HEmM 89.023 7. 101.024 6, 163.060 2 F. H
6 2233 [M+H]* 1160703 116.0706 -2.28  CsHoNO, % 70.065 1. 729362, 98.0576 B.E.G.J
7 2338 [M—H] 3411079 3411089 -2.88  CiHOu HEHEL" 119.034 6 J
8 2393 [M+H]* 187.0398 187.0390 452 CuHeOs FHFEEH 103.056 7. 131.0870 H
9 2635 [M—H]" 3591490 359.1500 -2.67 CaHuOs FTEMFAMHEN 313.1197 F
10 2.651 [M+H]* 118.0867 118.0863 3.09 CsHuNO #iEmM" 55.054 4, 72.0812 B.E.G.J.
K
11 2931 [M—H]" 1330143 1330134 047 CiHgOs ERERD 710146, 115.0033 J
12 4004 [M+H]* 1360622 136.0618 3.00 CsHsNs  [Jindil 119.0330. 136.0607 G
13 4269 [M+H]* 2432321 2432319 079  CisHy0: -+ Tk 131.048 2 A. C. G.
I K
14 4288 [M+H]* 1240395 1240393 149 CsHsNO, JHELE 78.034 1, 80.049 1. 106.028 5 G
15 4887 [M+H]* 148.0608 148.0604 291 CsHoNOs AZEMM 85.0346. 102.9945, 130.118 6 B.E~G. K
16 5553 [M—H]" 117.0192 117.0193 -1.18  CiHeOs  FEHIRREN 73.030 7. 99.0257 C.G. LK
17 5843 [M—H]" 180.0662 180.0661 0.78 CoHuNOs H4ZmM" 119.050 0. 163.039 3 E~G. K
18 5981 [M+H]" 276.1447 276.1442 193  CiaHaNOs glutarylcarnitine®! 1610734, 2121295, 2301380, 2581309 G
19 6.624 [M+H]* 137.0462 137.0458 275 CsHaN:O  JFEIENHE 110.030 7. 119.0339. 120.9700 F. G. . K
20 6729 [M+H]* 2681042 2681040 061  CiHuNsOs g8 136.061 2. 119.034 6 G. 1L
21 6.754 [M+H]*  100.0758 1000757 066 CsHoNO  2-WRhg el 55.934 5. 58.0292. 59.4502, 72.9377 G
22 7024 [M+H]* 166.1234 166.1226 478 CiHisNO k3T 117.026 5. 133.0826. 148.1143 A, K
23 7.270 [M+H]*  284.1000 2840989 4.02  CuoHiNsOs 5L 152,056 6 E. G
24 7307 [M+H]*  269.0890 269.0880 358  CiHpNiOs L HE 137.0458 E. G. K
25 7932 [M—H]" 169.0139 169.0142 -1.69  C7HeOs g1 169.010 2., 289.660 1 H~K
26 8516 [M+H]* 166.0862 166.0863 —0.35 CeHuNO, AHAMN" 103.054 1. 120.0803 E~G. ]
27 9112 [M+H]* 3101291 310.1285 2.06  CisHiNOs (S)-2-{] (benzyloxy) 1200812, 178.0858. 2641187, 292.1264 G
carbonylJamino}-5-ethoxy-
5-oxopentanoic acid®
28 9143 [M+H]* 1521075 1521070 348 CoHuNO % HEKHHE 117.069 3, 134.095 4 A
29 9250 [M+H]* 1521070 1521070 0.1 CoHiNO Z:H{hkH L 117.069 6. 134.098 3 A
30 9285 [M+H]* 3281397 3281391 170  CisHuNO; HHEHFZME 1320811, 166.0889. 2641187, 310.1251 G
31 10761 [M+H]*  243.0868 243.0877 -349  CiHioNaO, 7,8-— L Hrlikng - 157.007 0 G
2,4-~J{ 70
32 11440 [M+H]*  166.1225 166.1226 —0.71  CiHisNO {lypis B 117.056 8. 133.087 7. 148.1116 A K
33 11829 [M—H]" 153.0199 1530193 370 C/HeOs  JR LRI 91.018 4. 109.028 6 A C. E
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W wmn gt R BERRE o ey BT () R
(m)  (m) (X109

34 12947 [M—H]" 3150520 3150510 3.02  CiHpO; RRZXM 107.385 3. 300.0122 I\ M

35 16368 [M+H]* 181.0501 181.0495 3.19  CoHsOs  HiIHEARIY 117.030 6. 145.027 8, 163.038 1 K

36 16522 [M—H]" 3530862 353.0878 —458  CiHis0s it HEALS 135.044 2, 179.0747, 191.056 9 C

37 16535 [M+H]* 1630395 1630389 333  CoHeOs  7-BEFTEN 107.048 2, 117.0317. 1350425, 1450274 C. H. J

38 16.683 [M—H]" 353.0862 353.0878 -458  CisHis0s 4RI 191.057 9. 179.046 7 J

39 16801 [M+H]* 4581663 458.1657 132  CapHzNOu HE#{-HL 2961103 B

40 18764 [M+H]* 2951285 295.1288 -1.10  CuH1sN:0s A5 1 AR 103.053 8. 120.0799 G

41 21324 [M—H]" 3030501 3030510 -3.12  CisHp07 2, 3-~&Mlf £ 1250252 o

42 21373 [M+H]* 5651557 5651552 082  CasHasOw 5 (i1 4811080, 511.1182 M

43 21342 [M+H]* 3251446 3251434 384  CoHwOs OEHF A 189.0172 B. M

44 21694 [M+H]* 3661908 366.1911 —0.90  CuHzNOs EMEZH 150.0915. 168.1015 J

45 21750 [M+H]*  366.1908 366.1911 —0.90  CuoHzNOs ®M%T HEH/H AT 1220604, 150.091 1. 168.1012 J
Bk B R LA R 2
SR 40

46 22206 [M-FH]* 5791712 579.1708 063  CoHuOu H:3H1%K-2-0- WA 284.839 0, 433.1181 A

47 23342 [M+H]* 549.1607 549.1608 0.68  CaeHaO1 14 % -6-C- il Hii {1 B - 375.082 0. 393.092 3, 411.1137, 5131433 D
8-C-Hi I8

48 23714 [M—H]" 547.1439 5471457 -328  CasHzs013 chrysin-6-C-p-L-arabino- 427.1007. 457.1112, 487.1199. 547.1462 D
pyranosyl-8-C-B-D-
glucopyranosidel”

49 23967 [M—H]" 549.1610 540.1614 —0.76  CoeHxO1s  FrfiH i 135.008 6., 255.059 4. 417.1195 M

50 24028 [M—H]" 417.1193 417.1191 056  CaHz0s #iH H 4/ 3 H %/ 135.0404. 255.0659 M
RHEHE

51 24084 [M+H]* 611.1606 611.1606 —0.13  CzHx01 /51T 303.049 0. 465.0652 c. ]

52 24319 [M+H]* 257.0814 257.0808 252  CusHiOs HHEZ/RHHEZN 119.083 5. 137.0056. 147.0457 B. M

53 24473 [M—H]" 417.1189 4171191 -056  CaHz0y HEHO" 135.093 0. 255.062 4 B. M

54 24591 [M+H]* 419.1339 4191337 056  CauHz0s 5t HE {1 255.062 4, 419.2090 M

55 25018 [M—H]"™ 301.0348 301.0354 -215  CuisHwOr itz £ 107.014 6. 121.027 1. 151.004 3, 179.0964 A. C. F.

H~J M

56 25099 [M—H]" 301.0348 301.0354 -2.15  CisHO; KB L HL0 283.0235 D

57 25641 [M+H]* 387.1564 387.1551 323  CaoH2N:0s N-acetyldopamine 150.056 3. 192.0628. 269.0785, 3281162 E
dimer A1

58 27.188 [M+H]* 301.0712 301.0707 182  CiHOs 57,2- =¥ 3:-6-F F 3 117.0725. 286.0373 D
e

59 27425 [M—H]" 5151179 5151195 -316  CxsHauOn SR BI 1350415, 179.032 4. 191.061 2 J

60 29.166 [M—H]" 5151179 5151195 -316  CuxsHuO REER AL 1350414, 173.0426. 179.0328, 353.0832 )

61 31.146 [M+H]* 5231442 5231446 —0.71  CauHxOn HEEH 346.062 5. 361.0915 I

62 31546 [M—H]" 5151180 5151195 -316  CxsHauOn S4EEE COI* 135.042 4, 161.022 6. 173.046 8, 179.033 3. J

191.056 4., 353.085 9

63 32244 [M—H]" 359.0772 359.0772 —0.13  CigHis0s HiLFMIT 123.0436. 135.0420. 179.0332, 197.0444 A. L

64 32788 [M+H]* 477.1034 477.1033 136  CoHuO 572-=F%-6-FAH# 301.068 6 D
Hi-7-O- i TG 1S

65 33437 [M—H]" 549.1601 549.1614 —2.32  CoeHxO1s  frfli S & 255.066 0 M

66 33497 [M—H]" 4151016 4151035 -452  CuHxOs FHE-5-REMHNT 2856534 A

67 33775 [M+H]* 4311351 4311337 331  CpHzOs THHIEHE 269.079 8 M
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W wmn gt R BEERE ey B TR () R
(m)  (m) (X109
68 34449 [M+HJ+ 447.0013 447.0947 -2.00  CauHisOn EE A" 271.059 3 D
69 34498 [M+H]* 271.0602 271.0589 029  CisHwOs frEl 242.050 1. 269.004 2 A.D. L. L.
M

70 35034 [M—H[" 4310965 431.0984 —449  CaHxOn J¥3k%-7-O--D-%i%i ik 65.0057, 835974, 182.9468, 269.0457 D
Fl25-26]

71 35514 [M—H]" 287.0554 287.0561 —2.43  CisHpOs & 1LZHE 125.023 8. 201.0552 [

72 35938 [M+H]* 2730776 2730757 326  CisHOs  Hiif &1 255.063 2 A M

73 35988 [M+H]* 291.0871291.0863 283  CisHuOs JLEEM 206.959 6. 273.068 9 A. B

74 36189 [M—H]" 4450756 4450776 —441  CuHisOu JF3E&-7-0-Hi% MRS 269.045 1 D
ﬁ:[ﬂ]

75 36613 [M+H]* 301.0705 301.0707 —0.72  CiHOs  HIEEHIE 286.046 3 D

76 36787 [M-FH]*  477.1027 4771033 027  CoHxOrz  578-=F23E-6-F 5L #% 301.068 6 D
i-7-O- i & p e T 1)

77 37131 [M+H]* 4310974 431.0978 018  CuHisOn HME-T-O-HEHEER 255.059 9 D
ﬁ:[ls]

78 37212 [M+H]* 4611069 4611084 -1.91  CaHxOu TE4KZE A-7-0-p-D-H 270.0494, 285.0744 D
B uer

79 37570 [M+H]*  477.1028 4771033 001  CoHaO12 56,7-=F25E-8- F L3 301.069 4 D
l-7-O- 4 & p e T 1)

80 38351 [M—H]" 283.0602 283.0612 -3.63  CiHp0s T E#KZ Al 268.038 0 D

81 38426 [M—H]" 2830603 2830612 -3.63  CiH0s I EZE &L 239.034 6. 268.0378 D

82 38426 [M—H]" 2830602 283.0612 -3.63  CiH0s %12 167.9952, 257.3151 W M

83 38545 [M+H]* 4611079 4611090 028  CopHaOu NI 285.0758 D

84 38.879 [M+H]* 4911197 491.1190 267  CupHzOn 57-— F%-6,8- — % 300.063 4. 315.0873 D
33 -7-0- 71 % B B
Eﬁ:ﬁ:[w]

85 39177 [M+H]* 487.1435 487.1452 -2.34  CaHz013 7-O-B-D-apiofuranosyl-  80.950 7. 253.017 0. 279.196 5 H
(1-6)-p-D-glucopyra-
nosyl-scopoletint®

86 41621 [M+H]* 4751244 4751240 183  CasHzOu #H%K-T-0-H % HifER 271.056 5 D
# 7 figtel

87 41774 [M+H]*  217.0500 217.0495 238  CpHeOs  SHFEIFHERAEMEHD 1611182, 174.0319. 2020237 H

88 42233 [M—H]" 299.0556 299.0561 -1.52  CieH:0s HFEIFKE KRN 255.030 2., 284.0305 I

89 42659 [M+H]* 301.0714 3010707 237  CiHpOs FIfHAIEEA 153.020 4 J

90 42677 [M+H]* 331.0819 331.0812 206  CpHuO; EREZHM 331.0836 I

91 42778 [M—H]" 320.0668 329.0667 0.04  CiyHuOr Hi{}#%-33-FEIA  243.028 4, 2710240, 299.0178, 3140471 M

92 43023 [M+H]* 2710610 271.0606 199  CisHwOs ERNFH%E X 241,047 2, 253.038 6 D

93 43097 [M+H]* 2710607 271.0606 074  CisHwOs HEHP" 2420537 D

94 44598 [M+H]* 2191022 219.1016 263  CisHuOs 2.2- - FH-6- LB % 77.0340, 107.0495, 1210270 J
5~ e AR )

95 44730 [M—H]" 837.3908 837.3914 —0.77  CuHwOr HEEI G2 193.034 1, 351.0557 M

96 45110 [M+H]* 257.2470 257.2475 -1.87  CuHn0,  IEHIRE 199.066 4 A~D. G.

H. I~L
97 46753 [MHH]* 4713471 4713469 041  CaoHwsO: HERKERA 189.168 1. 453.3386 M
98 46965 [M—H]" 821.3959 821.3965 —0.77  CaHwOw HEKE" 193.032 8. 351.053 9. 645.3378. 803.3688 B. M
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gx1
W wmn gt R BEERE fLam B TR () HR
(m)  (m) (X109
99 47798 [M—H]" 225.1849 2251860 —4.99 CuHx0: 9-FJUBRIERRE 139.000 7. 165.052 3. 167.0403 G
100 48371 [M+H]* 387.1067 387.1074 -181 CxoHisOs K& R ELN 326.077 6, 341.066 1. 357.0604. 372.0832 |
101 48828 [M+H]* 2850766 2850757 313 CiHiOs E&FHELL 225.0499. 270.0512 M
102 49.076 [M+H]* 3590772 359.0761 317 CueHuOs FHHFEBY 181.0132 I
103 49205 [M+H]* 3751072 375.1074 048 CuoHisOs  F % HEAIINE 327.048 1. 345.059 7. 360.080 7 D
104 49423 [M+H]* 3751072 3751080 -048 CuoHisOs 5,6-—$3%-6,8,2,3 P 345.056 9. 360.083 7 D
S RS
105 49.446 [M+H]* 347.2218 347.1125 091 CisHisOr 34~ ZEVEEIURIE 245.0758 H
JE P BRL)
106 51051 [M+H]* 279.2322 2792319 122 CisHxO;  TERERE 1491339 A. B. F.
G. K. L
107 52570 [M+H]* 3431179 3431176 081 CuHis0s  (+)-3-24H kS IE-4-4 227.026 0 H
-3 4-ZEH E R
108 52583 [M-+H]* 3431179 3431176 081 CuHiOs Hifi&EE & EM 261563 1 H
109 52912 [M+H]* 3451337 3451333 120 CiHxOs 3-isovaleryl-4- 243.064 3, 261.0749 H
ketokhellactonel®)
110 53543 [M+H]* 3291388 329.1384 127 CuHxOs #37Jg =04 227.0679. 245.0815 H
111 53580 [M+H]* 387.1453 387.1438 378 CauHzOr JLEHFEM 2875514, 227.067 8. 245.0754 H
112 53673 [M+H]* 287.0923 287.0914 322 CiHuOs HEEHE BE 245.080 2 B. M
113 53846 [M+H]* 3451328 3451333 159 CiHnOs  (+)-(3'S4'R)-3-24 3Rk 227.067 4, 327.199 4, 245.080 1 H
A RES
114 53956 [M-+Na]* 409.1258 409.1258 —051 CauHz07 AIERTHAF K" 227.0712., 3271233 H
115 56.126 [M+H]"* 2791596 279.1591 175 CisHzO: APAETHM-THEEEY 0930335, 121.027 1, 149.0230 A.B.L.M
116 56.150 [M+H]* 427.1750 427.1751 -0.03 CuHsOr  FHIERIHI T &L 227.068 7 H
117 56441 [M+H]* 391.2489 3912479 256 CxsHuOs &AM 147.079 3. 1751474 J
118 56484 [M-+H]* 4271751 4271751 -0.03 CauHsOr  HIERIHZ AR 227.066 5 H
119 56.997 [M+H]* 4201910 4291908 055 CauHzsO7 AIERIHAA K" 327.1163 H
120 57238 [M4H]* 3271217 327.1227 -310 CuoHiOs F ¥ & OB 133.080 0 C
121 57893 [M+H]* 3291384 329.1384 006 CiHxOs SHHIHIEE 229.084 1 H
LR BN RSy A-SRREE B-EHA C-RAK D-EEF EWML FER GHE HATHT BT RATE KRR

L-E5F M-Hr
*Compared with the reference substance A-honey-processed Ephedra Herba B-Amygdalus Communis Vas C-Mori Cortex D-Scutellariae Radix

E-Cicadae Periostracum F-Bombyx Batryticatus G-Pheretima H-Peucedani Radix I-Belamcandae Rhizome J-Farfarae Flos K-Pinelliae Rhizoma

Praeparatum L-Perillae Fructus M-licorice

— DR, SRAT AN P A A 1483 .
AR BEEME B A - < S S A P R A3

3.3

RAEHATIH FIF 2H,

FI FAE 287 18 BRI 2 11T 6 %o 24 4 0L A R 05
WK 2, WESE N
B AL 106 A, K SRR 5 LT R 23 AN GBS
PER> SN Cytoscape3.9.1 4 #6 g R AT 1582 ks

“ORBETETE R - R BEE A P, WK 3.
3.4 HYBYT - LR MEEE

106 IR S FE A 4L 2 STRING P f,
MR SCEERE S B A EAE S R MR, iz —

JLE AR AT 106 4, B0 S AR AR AR HAE
RAREELL 698 5%, “PHIFIMH 132, T ¥441% 0.504,

L& 4. FIH] Cytoscope 3.9.1 #fth ) ) 14 1a) A
HAEH (protein-protein interactions, PPI) PIZEHE{THH
0T, B LA degree A AIELT 2 AR TIE S
4, SRR £ B degree. betweeness. closeness iX 3
MSH P B E R %A (43 26, 0.028 8.
0.505 0), fEEfFEAZCME R 10 4y, FFEIE IR S H
¥ (tumor necrosis factor, TNF). H4Hff/r2-6
(interleukin-6, 1L6). #ffufifRiHi)s ps3 (cellular
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R2 MELLREFRDEMERINERER
Table 2 Basic information on active ingredients of Maxing
Zhixiao Granules

75 Mol ID R SR OB/% DL/%
1 MOLO000098 #ilfz & 46.43  0.28
2 MOL000417 T&EFEH 4775 0.24
3 MOL002927 #%E-FFAI 69.51  0.44
4  MOL013077 “AfeRitHER 3927 0.38
5  MOL013078 H{ERitNE 51.22  0.66
6 MOL004908 YtHHE 53.25  0.47
7 MOL004961 it} %-3,3- “Hifi¢ 46.45 0.33
8 MOL004841 HEEHEB 76.76  0.19
9 MOL000354 HRZAER 4960 0.31

10 MOL004576 —Aff = 57.84 027
11  MOL001735 HBHKHE 3097 0.27
12 MOLO012719 H¥&EO 62.33 0.44
13 MOL003044 HJfFI& 3585 0.27
14  MOL001792 HEZE 3276 0.8
15  MOL000525 5,7,8-=¥% 3k 5 3940 021
16  MOL004903 HE# 65.69  0.74
17 MOLO013079 FI{ERTHIR % 4646  0.53
18  MOL000492 JLE &R 54.83  0.24
19 MOL002714 & & 3352 021
20 MOL010023 S Ak S 56.16  0.41
21 MOLO002776 # %4 4012 0.75
22 MOLO004328 #li % 59.29  0.21
23 MOL000173 W FE % 30.68 0.23
24 MOL002928 TFZ4KE A 4137  0.23
casps . CHRMI

e
1
oo CASP3 '

— . ‘
) CONDL F1o
BCL2

e
= . H: 1 .
EGFR ADRAIB
NOS3

MAPK14

o ADRB2

GsT™n MMPS NFATCH NFEZZ  EGE

MGAM  THBD  PLAT

m‘u
MOLOI2719

wmki B

R PRI L AT

1377

(90.4%)

El2 iSRS
Fig. 2 Drug-asthma intersection targets
tumor antigen p53, TP53)+ 4/ ~2-1p Cinterleukin-1
beta, IL-18) L& A A KK+ A (vascular endothelial
growth factor A, VEGFA). % /LK K 1 %1k
(epidermal growth factor receptor, EGFR). /%45 1L
AP 3 (mitogen-activated protein kinase 3,
MAPK3). & Il 3 (caspase-3, CASP3).
EF4EE AR 9 (matrix metalloproteinase-9,
MMP9). 2[4 1 (fibronectin, FN1), 0005
e FEM 2k E WK 5, O fE R R 3. &b
BRSO LA A 5 A, R R RREE
F.DOEHR KR JLRR. ROt s s 1T
IS (R 2053 HEAT AT ARAR 23 B, ) 2 JRR AT L I
K- BRI DR 4, LI 6.
35 GO MBS K KEGG B E&E ST
X 10 MZOEE R EER BEAT GO Thfg st A
KEGG @& & R, ikt 69 5 GO s R,
BAEAEY)EFE (biological process, BP) 60 4™, 4

WOVEGRA  PONI  S0DI  CYPICY NPKBIA ALOXS WIFIA CYEIAL MM EREE

MOLOBI03

MOl
MOLO04576 MOL000492

MOLO002714 MOLO00S2S

™
M 44 M 17
Ancct

MOL004328

MC’N
MOLO01735 r

ana

MOLOIM23 .\l(’os .\IC‘SAmwmw o

M(‘os n
MOLO13079

MOLO013077
1

MOL000173

MOL001792

MOL002928
MOL0O496!

GSTPI ILIA COLIAI CCLI  TRS TRKCA CAMI  ILID CYPIM CXCLY CDLG  CHUK

AR, AR i

Diamonds represent active ingredients, circles represent key targets

&3
Fig. 3

RRESIRERRRIN) “ USRI S-S P

“Key active ingredients-key targets” network of Maxing Zhixiao Granules
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B4 XPEESBEAHEEERXRMEE
Fig. 4 Network of key target proteins interactions

P
O

Hh R LA B I A SR, A B IR R A R
The first screening result is within the middle circle, the second
screening result is within the inner circle

5 #L¥EiHiE LR E
Fig. 5 Network of screening key core targets

&3 10 MLBRiER
Table 3 10 core targets information

i) B RURIRR Uniprot ID HC R BELAIR
1 TNF P01375 Ji IR PR BE R 7 tumor necrosis factor
2 IL6 P05231 SEN P interleukin-6
3 TP53 P04637 4 iR s p53 cellular tumor antigen p53
4 IL1B P01584 H4EN=-1p interleukin-1 beta
5 VEGFA P15692 M A EAEKEF A vascular endothelial growth factor A
6 EGFR P00533 HEAEKET 2% epidermal growth factor receptor
7 MAPK3 P27361 o3 2R AL B 3 mitogen-activated protein kinase 3
8 CASP3 P42574 LI EREAN 3 caspase-3
9 MMP9 P14780 HF & mEAN 9 matrix metalloproteinase 9
10 FN1 P02751 EEA 1 fibronectin

o”’o
"R
‘w‘ .(‘e'
&
eg ®

O os
& TR
O BRA Lh0 ik

6 CRELIERETR-BHM TR P
Fig. 6 “Maxing Zhixiao Granules-active ingredients-core
targets” network

fB¢H %> Ccellular component, CC) 54, 4T IIRE
(molecular function, MF) 4 4>, 7> BIMRHESE &S & 4
HHRZDHATHY, B SERT B4 R hliR
K (Bl 7). BP 2, JBRAY LEERIURL R ¥ 197 Mg
(A A A 3 P S () A i A B PR 338 1Y) 1 [r)
W RNA BEEE 1| Bal TrHsmEiE. &A
BB IR . TSR RS, W CC
SAPTRTCAE B R B AR AR AR R AR Ak
X, KarTEEY. BEE. NRME. @ MF 247
Fis, B R KB T OiRe A MR E S A A
EEMSS S AIRKTEE. BEREE.

Ub4t, EHER 70 % KEGG ik, WS E
SEHH AT 20 PSS R R RE, LK 8, @ik
GEMNE 4. SITEERKY, RRA IEBEEURLIG ST
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i)

oL, N W h O O N

extracellular space
extracellular region
macromolecular complex
membrane raft

endoplasmic reticulum lumen
identical protein binding
protease binding

cytokine activity.

integrin binding

positive regulation of gene expression
positive regulation of transcription from RNA polymerase |1 promoter
positive regulation of protein phosphorylation

negative regulation of apoptotic process
positive regulation of apoptotic process

7 BUERE GO ERSHT
Fig. 7 GO enrichment analysis of core targets

KEGG

bladder cancer+

AGE-RAGE signaling pathway in diabetic complications- [ ]
pertussis-

IL-17 signaling pathway o

TNF signaling pathway- HE

amoebiasis- i

proteoglycans in cancer1 @ ®

hepatitis B+ [ ]

yersinia infection [ ]

2 fluid shear stress and atherosclerosis human-
E cytomegalovirus infection
g lipid and atherosclerosis-
hepatitis C+ 8

Influenza A{ - 7

tuberculosis{ -« 6

MAPK signaling pathway - 5

human papillomavirus infection microRNAs-

in cancer

PI3K-Akt signaling pathway

pathways in cancer-

L

N
«Q
o

0.50 1.00
gene ratio

8 SR KEGG BIREEN
Fig. 8 KEGG pathway enrichment analysis of core targets

F4 BlLHSD KEGG BRESESMBAMES
Table 4 Partial information of core targets KEGG pathway enrichment analysis

CIkd ERepilis PIE ERBUA
hsa05205 proteoglycans in cancer 1.98 10710 8
hsa05163 human cytomegalovirus infection 3.81Xx10710 8
hsa05200 pathways in cancer 1.53X107 8
hsa04933 AGE-RAGE signaling pathway in diabetic complications 2.38Xx 10710 7
hsa05417 lipid and atherosclerosis 2.46X10°8 7
hsa04010 MAPK signaling pathway 1.60X1077 7
hsa05165 human papillomavirus infection 3.24X1077 7
hsa04657 IL-17 signaling pathway 2.22X10°8 6
hsa04668 TNF signaling pathway 5.39X1078 6
hsa05161 hepatitis B 3.44X1077 6
hsa05206 microRNAs in cancer 8.54 X107 6
hsa04151 PI3K-Akt signaling pathway 1.63X10°5 6
hsa05219 bladder cancer 6.80X 1078 5
hsa05133 pertussis 8.47X1077 5
hsa05146 amoebiasis 2.77X10°° 5
hsa05135 yersinia infection 8.99X10°6 5
hsa05418 fluid shear stress and atherosclerosis 9.53X10°6 5
hsa05160 hepatitis C 1.54X10°5 5
hsa05164 influenza A 2.17X10°5 5
hsa05152 tuberculosis 2.65X10°5 5

Wity PO 4L A5 32 L R ) B R R R LR . A
FREMMP R eI ES . R BB ko A Al
fh. MAPK {E5i@#. TNF {5 5E%. PI3K-Akt
S EM. LR R

4 g

A7 IET UPLC-Q-TOF-MS/MS FiAR 454

T oA 2 2 PR 2R AE 2R 0 AT P S FNE e, AARRAY 117
WORLRHED 120 MG, 3T TR G T R
() 23 AN JCHE G I 0 AT 106 SIS AT 55, i 254

M R A7 - S B R P I R, AT AR RS
IEBEROR T B — . B RUTR T R
MRZ RS 28 s ER 7 E— Dk,
TR BRI % OB T NG, I AT B RRAT 11
EERRLIETT BN 1Y) 5 ANA RS 10 MZOHE R

WECUESE, Mz 25 RE % B S 41 28 A 40 i R
I3 TNF-o IL-1B K2 IL-6 iEBIFT AR BOR, B HENS T
By ik 05 5 /N A R B i 5 PR S R ZE AT

SCRE RN S R 2 A O I 2 PR i /) B
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IL-4. IL-5. 1L-13. el 1 =)@ 52 4 1 Ceysteinyl
leukotriene receptor 1, Cys LTR1) fJ3&ik, AW
ez A I T 4RH 2 (T helper cell 2, Th2) 4
S RIENE, SURHEEE T 4000 UABE T 41
2 (ThL/Th2) 24t Jfa P-4y A FE4 ) 9 RE S B (R4 FH B8
i 2% B R IEZ A PR fEF,  Rels 3 70
1 i RS B I S8 R S ) SORE SROSE, FEAAR P AP
B SG HIE S A R 3R R HE BT A B AEAE R L) 5 410
#4#Z% K T--«xB (nuclear factor-«B, NF-xB) 15 5 i# %
A OREN, N ZE nl I 2 P L 5 S A
JEThRE, FEPUEENG KA 2 FIR R, Wi S g
P P AL 24 LR T RIS Th2 D3 s A S ik <.
T8 4 AEM,

IR, TNF Zkd & EEHA TNF-o,
TNF-o 7] DU 4R 7. BB TR R
FIBFURERL, 05 7= 28 SORE R 7 IL-6 5. 1L-6+
TNF-o B # 1EA0E R R R EEBEEH, S50
TGP SN, R A R TUIE AT
AT S B I 1Y) 2 SORE R 4. VEGFA i it
IR AR E T e A A, S5 8 S,
TE [ B BRI, Amishima SFESIZE A 55 I BE iy
B AR L IR A. TSR e B
ML) EGF [ EGFR 4% = V.. CASP3 241/
PHT DG —R, T IE e Py Joi Do 26 5 7 1 42 4
FTHER, 25308 BN Sl E I FER,

KEGG % & W R, IR (R
TR AR R 5 B R @S PIBK-AKt {545
S . AGE-RAGE 15 5 il % 7 HE /R4 3 A hE H A E
. MAPK {5 5@ . ANFRE M iR, H
o, PIBK-Akt 15 518 % 5 3 U B I % )
FHIG, o a) 78 5 T 40 e v LAAE FH T PIBK-Akt {5
O, I I A B M S 2R ) S 48 hE AN TE
I T 403 O BRI i iR 1481, MAPK 5 5l %
T S E A R BT S T A A A TR B
PRSI RS, WUE G Re e R A A
PG, X R I AR R AUE JORE . A AR TE
o S N 35 LA B R /E . AGE-RAGE
55105 2O R N2 YA DG, 1208 2% v LSO
MAPK [ NF-kB, 50 G35 S 77 A= S A BB ST
N 4 33 B e 5 S S R G A IR R
BT DA B LA /IS S ) R M S AL A 0T B K
Jib, AN SR R AR, RO S E8URLAE
T8, iz, B AT A AR TR 1R

RLIG T i 1) 52 2% A B .

2% bW, AEFSERIA UPLC-Q-TOF-MS/MS
HORGE G 28 2B 2 T708, 0 BRAY L ERITRL VR 97 18
i B AT R0 M E FRAILIEAT T W0 T, R A
1B S00KE 24 50V T A AT AR A R AR A . (HRA
GRS FE T AR E B, T0R TR R K
IERDT, JRRAS L BERIURL (1 2H R 2k L an B bR oG o
KT P DR AR A Ry i T A0t — P I 3h
Posse: . A S0 LA SRR AL, X7 T 25 380
FRBHATHN, @SSRS TS, Wi SR
23R, DA AT DA R 7R R A R AL
N ERRERT TR AL 5E B S5 R

FBAR FAVEEHFRAREEA TR
SEHk
[11  Smedl. 3 E SR G R 5 LS SR G I R R

WATHSRE [D]. dba: L HhAIEE 3£B%, 2014.

[21 Ki1E, ¥ hEAIRYT SCUE R BT FUEIE [J].
KAEH, 2020, 22(2): 84-86.

[3] Gandhi A, Matta M K, Stewart S, et al. Quantitative
analysis of underivatized 17 [-estradiol using a
high-throughput LC-MS/MS assay -
support a pharmacokinetic study in ovariectomized
Guinea pigs [J]. J Pharm Biomed Anal, 2020, 178:
112897.

[4] 5KOK3E, B0, BRAK, 5. S R0RH G- D ZAT- 1T
I [e) 5 006 5 1 23 A T 0 R B AR 2 gy [J). A,
2015, 46(6): 817-821.

[6] #tit, XUB, XUmedk, & 5T SO t 5
WRRCR AT L BT EALZ BO R R AT [J].
HF g2y, 2021, 16(17): 2527-2532.

[6] MREKYT, F4M A7, PREREE. HPLC-DAD-ESI-MS" 43 #14
PSR T 22 MR [3]. B ik, 2020,
40(2): 321-328.

[71 &, 200, 4w, %. 5T UHPLC-Q Extractive 3
BB 7 HE RS R A0 IR [J]. 295
%, 2018, 53(3): 444-452.

[8] k&, # W, B, % HET UPLC-Q-TOF-MS
AW Mo A = 5 a0 A [3]. 4G, 2017, 48(2):
252-262.

[O1 k7T, =&, FAF, %. UPLC-Q-TOF-MS/MS PLis /> #r
A7 UL UL Ak 22 e [J]. TP R R 25 2, 2018,
43(22): 4439-4449.

[10] xUZeW], SNEZE, Hdt, & FET &SRO k- 5
TER R B A A0 ) 2% 2] 3 22 (1) 2 U7 IR B R L4y B A AL
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