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Study on Mechanism of Reducing Excess Fire of Liver and Gallbladder of Bile Processed
Coptidis Rhizoma Based on UPLC-Q-Orbitrap HRMS and Network Pharmacology

RAN Qian, LOU Guan-hua, ZENG Hai-rong, HUANG Qin-wan, WANG Jin’
(School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract ] Objective: Based on UPLC-Q-Orbitrap HRMS and network pharmacology, the material
basis, processing principle and molecular mechanism of bile processed Coptidis Rhizoma (BPRC) for reducing
excess fire of liver and gallbladder were elucidated. Method: The chemical ingredients of BPRC were analyzed
by UPLC-Q-Orbitrap HRMS. Chromatographic separation was achieved with 0. 1% formic acid solution (A) -
acetonitrile (B) as the mobile phase in gradient elution (0-20 min, 5%-80%B; 20-30 min, 80%-95%B; 30-
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30. 1 min, 95%-5%B; 30.1-35 min, 95%-5%B). The flow rate was 0.2 mL-'min", electrospray ionization
(ESI) was applied and operated in positive and negative ion modes, the acquisition range was m/z 100-1 500.
Based on the clinical manifestations and pathogenic factors of excess fire of liver and gallbladder, the potential
effective ingredients, targets and functional characteristics of BPRC were predicted and analyzed by online
database. Based on the characteristics of the new active ingredients after processing, the processing principle of
BPRC was investigated by network pharmacology. Result: A total of 19 ingredients in BPRC were identified,
six of which were newly added cholic acids after processing. It was determined that the alkaloids, including
worenine, epiberberine, jatrorrhizine, coptisine, berberrubine, berberine, palmatine and cholic acids,
including glycohyodeoxycholic acid, taurohyodeoxycholic acid, glycochenodeoxycholic acid, hyodeoxycholic
acid and taurochenodeoxycholic acid, were identified as material basis of BPRC. A total of 66 targets of
reducing excess fire of liver and gallbladder of BPRC were screened. There were 16 common targets and
multiple same signaling pathways between cholic acids and alkaloids of BPRC, and many lesions of excess fire
of liver and gallbladder were target organs of cholic acids. By acting on some targets, including albumin
(ALB) , Caspase-3 (CASP3) , mitogen-activated protein kinase 14 (MAPKI14) , glucocorticoid receptor
(NR3C1) and other targets and some signaling pathways, including interleukin (IL)-17, phosphatidylinositol 3-
kinase/protein kinase B (PI3K/Akt) , MAPK and other pathways, BPRC could reduce excess fire of liver and
gallbladder. Conclusion: BPRC has the characteristics of multi-component, multi-target and multi-pathway on
reducing excess fire of liver and gallbladder. Bile and Coptidis Rhizoma have synergistic effect and bile can
enhance the intensity of BPRC in lesions, which confirms the processing theory that the effect of BPRC on
excess fire of liver and gallbladder enhance after being processed by bile.

[Key words] bile processed Coptidis Rhizoma; bile; alkaloids; cholic acids; excess fire of liver and
gallbladder; network pharmacology; ultra-high performance liquid chromatography-quadrupole/electrostatic

field orbitrap high-resolution mass spectrometry (UPLC-Q-Orbitrap HRMS)
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BOE AR T2 A H BRI .
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FE (2.1 mmx50 mm, 1.7 pm), 7304 0. 1% H R 7K
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TE A4 FR L A5 3 6 1 % 5 A 44 R UniProt 5 .

JH RS2 KR B I DR 2% B 3 22 O Sk 2 ik R LR
M HZR O 0T 2 ERS Y, B RAE A b
il o PR UM PL mental stimulation,
inflammation, dizziness and distending pain,
insomnia, impatient and irritable, congested eyes,
bitter taste I¥, dry mouth Jy 58 7] , 7 GeneCards 2L &
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Table 1 Identification of chemical components from bile processed Coptidis Rhizoma
No. t/min MEET m/z S A m/z SEIAE 1% % /ppm [l &=L
1 0.81  [M+H] 104.107 5 104.107 4 -0.96 C,H, ,NO* JIB 8 choline®’
2 6.43  [M+H]" 342.170 4 342.169 9 -1.46 C,H, NO,”  R:1{EH magnoflorine'*
3 8.85  [M+H] 322.107 9 322.107 5 -1.24 C,H(NO,” 4% 2 H# groenlandicine'?
4 922  [M+H] 324.123 6 324.123 3 -0.93 CoHNO,"  Z23F F B/ BE Gl demethyleneberberine?’
5 9.27  [M+H] 338.139 2 338.138 5 -2.07 CyHyNO,"  ZyHLAH jatrorrhizine'
6 948  [M+H]' 320.092 3 320.092 1 -0.62 C,H,,NO,” B coptisine'?
7 9.68  [M+H]" 336.123 6 336.123 3 -0.89 CH NO,"  3R/NEERR epiberberine'-
8§ 10.03  [M+H] 322.107 9 322.107 4 -1.55 C H (NO,”  /NEBEZL G berberrubine'
9 10.06 [M+H] 338.1392 338.138 7 -1.48 CyHy,NO,~  dE Y B & Bl columbamine™®
10 1051  [M+H]* 334.107 9 334.107 5 -1.20 C,H,(NO,”  HIEL#0% i worenine!?)
11 1055  [M+H] 336.123 5 336.123 1 -1.19 C,H\(NO,*  /NEERH berberine!
121079  [M+H] 352.154 8 3521553 1.42 C,H,NO,” [T palmatine'
13 1731  [M-H] 498.288 4 498.290 3 3.81 C,H,NOS A+l 2 %2 taurohyodeoxycholic acid®
14 17.51  [M+H]' 352.110 7 352.110 1 -1.70 ChH,NO; % fb/NBETL oxyberberine!
15 17.87 [M-HJ 464.303 3 464.302 2 -2.37 C,HsNO,  H &% 2 glyhyocholic acid?
16 18.86  [M-H] 448.305 7 448.303 7 -4.46 C,H,NO, & & &2 glycohyodeoxycholic acid?
17 1946  [M-H] 498.288 4 498.289 9 3.01 C,H, NOS 4 il 8 2 4 JH iR taurochenodeoxycholic acid®
18 2090 [M-HJ 448.305 7 448.307 2 3.35 C,H, NO, & # £ 42 glycochenodeoxycholic acid?
19 22,19 [M-HJ 391.284 3 391.286 1 4.60 C,,H,,0, % % AU hyodeoxycholic acid?
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Fig. 1 Total ion flow chromatograms of Coptidis Rhizoma and

bile processed Coptidis Rhizoma in positive mode (A, B, C) and

negative mode (D)
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Fig. 2 Venn analysis of targets related to effect of active

ingredients with different clinical manifestations on reducing

excess fire of liver and gallbladder
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3.6 M 15 R S KA FH A DG A 0 B8 AR B
JE oK I STRING %4 52 Fll Cytoscape 3. 7. 2 B
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Table 2 Related molecular targets of disease treated by bile processed Coptidis Rhizoma

UniProt

UniProt

No. o AT No. SR LY
1 P52895 JR 4 i i J5U i 5 % 1 51 C2(AKR1C2) 34 P33316 MWLAJRTF =M (DUT)
2 P02768 1#EIT(ALB) 35 P03372 MfEEERZ M 1(ESRT)
3 P10275 HEWMFE ZIK(AR) 36 P62508 MfEiff F AMISEZ (K y(ESRRG)
4 015382 CHE&ILMR L & il 2(BCAT2) 37 P62942 FK50645 4 #H 1A(FKBP1A)
5 P00918 BRI 2(CA2) 38 Q16772 A Mt Ak S A% A3(GSTA3)
6 P42574 PPEA(IR K 4 H R H F R§-3(CASP3) 39 QYBY41 MM L BEHE 8(HDACS)
7 P43235 HAHE M K(CTSK) 40 P28845 B RIS EE 114 B sG] T 1(HSD11B1)
8 P22102 —IJREMENG A=W L E R -3(GART) 41 Q16539 £ ZLGUE AL 1T 14(MAPK 14)
9 P04035 3-FRL-3- L — eI A B )R (HMGCR) | 42 PO8581 T4/ K [H 732 fK (MET)
10 P50135 i N-H HE4C F B (HNMT) 43 Q495T6 H4:J& ik HE N ) i (MME)
11 P08238 90 kDa #{k 5 1 aB1(HSP90ABI1) 44  P08254 MMP3
12 P52732 SR HZ WA 11(KIF11) 45 Q13126 5'-HUGi i 11 W5 R L i (MTAP)
13 P61626 #HMEC(LYZ) 46 Q08499 IFWEER MR T (cAMP) 45 57 3,5 12 Tk 4D(PDE4D)
14 P27338 Jt L[ ¥ % ]B(MAOB) 47  P14555 [EEMISCWENE M A2(PLA2G2A)
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Table 3  Topological analysis parameters of interaction among

core targets of bile processed Coptidis Rhizoma

B HE 5 BEAH N R EELES 4
ALB 34 0.380 9 0.639 2 0.149 9
ESR1 24 0.1340 0.590 5 0.194 4
CASP3 21 0.1389 0.558 6 0.216 5
AR 20 0.093 4 0.563 6 0.2143
HSP90AA1 19 0.1511 0.558 6 02124
MAPK14 15 0.046 7 0.525 4 0.2679
PGR 15 0.027 4 0.5254 0.266 7
HSP90AB1 13 0.024 1 0.476 9 0.307 7
KDR 13 0.007 4 0.504 1 0.300 0
CDK2 12 0.022 7 0.500 0 0.300 0
NR3C1 11 0.049 3 0.512 4 0.296 3
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