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[ Abstract ] Objective: To identify the active constituents of Paidu Qingzhi tablets by UPLC-Q-TOF-MS
technique, and to reveal its potential targets and molecular mechanisms by network pharmacology. Method .
Chromatography separation was achieved on an ACQUITY UPLC HSS T3 column (2.1 mm x 100 mm, 1.8 pm)
with mobile phase consisted of 0. 1% formic acid aqueous solution and acetonitrile for gradient elution (0-17 min,
95% -5% A ; 17-17.01 min, 5% -95% A; 17.01-20 min, 95% A) , the flow rate was 0.3 mL-min "', the column
temperature was 40 “C. Data acquisition was carried out in electrospray ionization ( ESI) under the negative ion
mode, the scanning range was 50-1 200. Ingredients in Paidu Qingzhi tablets were identified according to reference

substance, relative molecular weight, mass spectrometric cleavage rule and literature information. Multiple
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databases were used to retrieve the targets of these identified ingredients and related diseases treated by the tablets,
and metabolic pathways. A visual network of " herbs-compounds-targets-pathways-diseases" was constructed by
Cytoscape 3.7.1. Result; A total of 33 active compounds in methanol extract of Paidu Qingzhi tablets were
identified by UPLC-Q-TOF-MS, including 27 compounds from Rhei Radix et Rhizoma, 4 compounds from Panacis
Quinquefolii Radix, 2 compounds from Ophiopogonis Radix. Totally 18 direct targets and 58 indirect targets
corresponding to 31 ingredients were obtained, 7 metabolic pathways including steroid hormone biosynthesis
pathway , arachidonic acid metabolic pathway, insulin signaling pathway were strongly correlated with the treatment
of hyperlipidemia, acne and simple obesity by Paidu Qingzhi tablets. Conclusion; Ingredients of Paidu Qingzhi
tablets are revealed by UPLC-Q-TOF-MS, based on these identified ingredients, targets and related metabolic
pathways are visualized by network pharmacology. The current research can provide theoretical basis for quality

control and clinical application of Paidu Qingzhi tablets.
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Table 1 Analysis of chemical constituents in Paidu Qingzhi tablets by UPLC-Q-TOF-MS
R i PC = S [M-H]" 5%
[aex?] EAS ¥ - t ISV .
Jo /min MS MS/MS SCHk
1 BETR C,Hg 05 170.0215 1.59 169.009 3 125.021 5,124.014 1,124.002 8, K% [4]
123. 005 5,79.016 5
2 BB AR CioHyOp5 494.127 1  2.03 493.107 2 331.059 0,313. 049 3,283.040 4, K% (4]
271.039 0,169.010 3,125. 021 8
3 LEZE CsH,0, 290.079 0 3.80 289.065 1 227.063 8,221.076 6,203.066 0, ik [4]
125.021 6, 123.043 2,109.021 7
4 HEERE T C,;H, 0,0 3320743 0.93 331.0598 169.010 4,168.003 0,125.021 7 PN [4]
5 1,6-2-0- & FREI2-0- CpH, 0,5 6141271 7.11 613.1026 465.056 7,461.097 0,313.049 3, Ki# [4]
o i 3 -B-D -7 5 271. 040 4,169. 010 1
6  FEILKE3-0-%E TS CpH 0, 442.0899 539 441.0719 289.065 6,261.007 6,245.077 4, K% [4]
169.010 9,125. 021 2
7 O EERER C,sH,,05  270.0528 9.86 269.037 7 269. 039 8,268.031 8,240.037 1, K% [4]
239.029 3,211. 035 1,183.040 8
8 A#E C,sH,,05  270.0528 12.01 269.037 7 269.036 7,241.048 3,225.048 2, ki%k [4]
197.055 4
9 FIERIEE8-0-B-D-HEMEFH  C, Hy0,, 4321056 5.26 431.0862 293.039 6,269. 038 9,240. 038 2 PN (4]
10 Pk Z -0 Gy HyO,0 432.1056  6.37 431.0862 269.037 9,240.037 0 Kk [4]
11 KRER-8-0-B-D-Hj 4 1F Cy HyyOp 432.1056 7.45 431.0862 269.036 2 Kk (4]
12 k¥ C,sH,,0, 254.0579 13.88 253.043 6 225.0502,224.0417 Kk [4]
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[ia=x7] EA 4y ¥ o " =1 o
Ji /min MS MS/MS SCHk
13 RIWR-8-0-1 45 H 17 Cy HigO,, 446.084 8 5.37 445.0656 307.017 4,283.017 5,239.028 3 K# [4]
14 K ZE-1-0B(6-0-ZBH) CpHy,0,, 4741161 6.29 473.0956 311.049 8,269.040 3,268.031 6 K [4]
A
15 YL A -8 -0 7 Wl 1 CyH, 0o  408.1420 7.38 407.123 2 245.074 4,230.052 0 * [4]
16 K E 8-0-(6'-0-T k) C,H,,0,, 518.1060 7.78 517.0856 473.097 8,269.039 1 K [4]
Gkl
17 KRBT CieH, )06 298.0477 9.13 297.0319 253.0422,225.049 1 PN [4]
18 K#% C,sHO,  284.0321 10.1 283.0167 239.028 5,211.034 1,183.039 4 *K [4]
19 IR E47-0-(67-0- & F  C,yHyO0,, 542.1424  5.61 541.1229 541.122 2,541.079 9,313.049 8, K% [4]
Tk 356 ) - 4 227.063 7, 169. 018 4,169. 009 4
20 EAEETT Cy3HyO,,  478.1475 5.35 477.128 3 313.049 6,169.010 6,163.072 5, Kik (4]
125.022 0
21 4-(4"- BB L) 2-T Fl4'-0- Cy,H,;,0,, 608.1893  9.60 607.164 5 443.087 9,295.039 6,169.010 2, K [4]
(27-0-14 FE Bt 56 7-0-% & F 151.000 3
Tk B ) -4 4
22 IR Cy HyO, 4181263  5.59 417.108 5 255.060 1,255.090 3,213.049 2, K [4]
197. 804 4
23 KEMR-0-Z WAL B A CyHy,00,, 488.0954 6.11 487.076 5 307.020 6,283.019 2,239.029 1, kik [4]
146.962 5
24 RILKIEW-O-HH HE A CpH,p0,, 460.1005 6.60 459.081 1 266.052 2,253.044 5,253.062 6 PN [4]
25 KEW-1-0-B-D-H # ¥ Cy HyyOp  416.1107  7.43 415.0925 277.0452,253.044 2 N [4]
26 PLWAAIER -0- 2, Pk 3 -7 2 0 CpH,0,, 450.1526 8.96 449.1340 245.076 1,230.053 2,215.028 9 Kk [4]
27 1-F JE-8-%2 9, 10-# i -3- C; Hy,s0,, 590.1424 10.21 589.119 5 266.051 6,253.043 5 Kk (4]
0-(6'-0- 1R H: Tk JL ) 71 %5 4 1
28 HASHHEF, C,H,,0,, 800.4922 8.07 799.463 7 653.4112,161.041 6 WEs (5]
29 AZRIF RDb, Cs5,Hpp 0,5 1108.6029  8.11 1107.555 5 945.524 1,783.493 7,621.438 2, TPi¥E%  [5]
459.371 1
30 ASRIF Re CysHgp Oy 946.550 0 6.42 945.516 0 799.464 9,637.417 6 FiZ 5]
31 AR R CusHgp O 946.550 0 9.03 945.516 0 783.473 8,621.418 7 s [5]
32 HREXAERENB CoH, 05 328.1310 13.16 327.1158 205.046 6,178.023 1,150. 028 4 FE [6]
33 WL L 5 B CwH, 05 326.1154 11.53 325.099 2 256.2355,195.134 5,179.103 0 Ex (7]
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Fig.1 Base peak ion flow chromatogram of Paidu Qingzhi tablets [ B 3% & A= ¥ 6 il ( steroid hormone biosynthesis) , £
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Table 2 Corresponding biological pathways of gene in treatment of Paidu Qingzhi tablets
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Jig 17 40 e I 715 5 i i 2.8x10°°  JAK2,ADIPOQ,IRS1,LEP,PPARGCIA ,RXRA,STAT3  AKT1
P2 E I R 5 5 2.4x10°* FRS2,GRB2,IRS1,JUN,MAPK14 ,MAPKAPK2,PSEN1,TP53,AKTI
W& EH 1.6 x10"* ADRBKI,F2R,EGF,EGFR,FGFR2,FGFR3,FGFR4 ,FLT1 ,IGF1R,KDR,SRC
PPAR {55 il % 1.4x10°%  ADIPOQ,FABP4 ,PPARD,PPARG,RXRA
i 5 247 558 9.5x10°%  GRB2,INSR,IRS1,INS,PPARGC1A ,PTPNI,AKT1
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