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Anti-hepatic fibrosis effects of Zhuang medicine Berchemia lineata (Linn.) DC.
based on UPLC-Q-TOF-MS/MS and network pharmacology combined with
molecular docking
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Abstract: Objective To explore the underlying mechanism of Berchemia lineata in its anti-hepatic fibrosis effects, thereby furnishing
a scientific rationale for its potential clinical utilization. Methods To identify the chemical constituents of Berchemia lineata by using
UPLC-Q-TOF-MS/MS technology. To screen the active components through Swiss ADME platform, CNKI, Wanfang Data, and VIP
databases, predict the component targets and disease targets by using platforms such as Swiss Target Prediction and GeneCards, and
construct a “drug - active component - target”. To establish the PPI network by using the STRING database, and screen core targets
through Cytoscape 3.7.0 software. GO functional and KEGG pathway enrichment analyses were performed using the DAVID database.

Molecular docking technology was employed to validate the binding of active components to core targets. Results 100 Active

Wi BER: 2025-01-23
HEEWHE: EEXEAMEIHITE (2022YFC3502200); J FiHEZE ARG E (GZXK-Z-20-62); 5 HFEZE R R KT R B2y

FEHIE CRERERZAER (2019) 14 5); |70 mReH R #E i 90 B Askie & RESBRHI[2022]10 5
TEEBNY: AEM, &, Wit SN RIRE SRS . 2Tk 5725 T, E-mail: lrp138688@126.com
#ELESE— R SkochE, 5, FAREEID, M, FENE AR RREIEAMAIG KD J . E-mail: Zhang Wenjiezhwj-001@163.com
HBIEEE: AW, Lo Wt #i, EENEPEREEIEMAGAG JC. E-mail: THL555@163.com

BN, 2o, Wi, BIRFSCR, FENETL . RIELZEKALE]. E-mail: Zhaoxiangpei@126.com



«572 . FEA4BEIY 2025FE3 H

AR E bl

Drugs & Clinic Vol. 40 No. 3 March 2025

ingredients of Berchemia lineata were identified, 72 active ingredients and 152 drug-disease targets were screened. PPI network
screened the core targets of STAT3, TNF, CASP3, Aktl, TP53, ALB, Bcl-2, etc. It mainly involves biological processes such as

extracellular matrix decomposition, receptor complex, enzyme binding, cell components and molecular functions, as well as hypoxa-

induced molecule-1 signaling pathway, apoptotic lipids and atherosclerosis, hepatitis B, cancer pathways, and PI3K/Akt signaling

pathway. Molecular docking showed that the lower the binding energy between the active ingredient and the core target, the more stable

the binding. Conclusion Main active components of Berchemia lineata (such as naringenin, isorhamnetin, etc.) exert anti-hepatic

fibrosis effects by regulating core targets (including STAT3, CASP3, etc.) and modulating signaling pathways such as hypoxia-

inducible factor-1, hepatitis B, and PI3K/Akt. These findings provide a scientific basis for further research on the anti- hepatic fibrosis

mechanisms of Berchemia lineata.

Key words: Berchemia lineata; UPLC-Q-TOF-MS/MS; hepatic fibrosis; molecular docking; naringenin; isorhamnetin
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Table 1 Results of chemical composition identification of Berchemia lineata
k4L AT FERE NS TRE (RERE/min ITREED Vg TR

AR C27H32014 0.06 580.179 24 24.094 77.3 9155 200 414
(+H)-)LF= C1sH1406 -0.66 290.078 85 19.855 94.9 3743293720
L 2% C1sH100s -0.59 286.047 57 27.758 92.7 3183 309 365
i Rz 2= C1sH1007 -0.89 302.042 38 25.616 94.7 2 883 105 988
B CsH11NO2 0.60 117.079 05 1.579 83.9 1724 433 554
FrERTR CsHsO7 -0.83 192.026 84 1.716 90.6 1 548 346 396
()-KEETFILHRR C1sH1407 -0.70 306.073 74 18.387 93.4 1429 822 456
FLbE C12H2:011 0.60 388.121 29 1.581 83.7 1 085 447 929
K #H C1sH1005 -0.94 270.052 57 35.859 86.2 1 059 048 251
(+)-a Em C20H2206 -0.52 358.141 45 27.223 74.3 923972 683.4
A & CisH1207 -0.78 304.058 07 22.092 93.2 883 606 883.2
FEBE C12H22011 -1.38 342.115 74 1.983 93.1 801 452 712.7
Tl e 2% C1sH1205 -0.65 272.068 30 27.112 91.6 759 682 629.5
TR CsHsNO: 1.13 123.032 17 2.653 81.4 735 786 445.2
BRI C21H20011 -0.62 448.100 28 22.573 91.3 718 648 251.8
JFHEF R Bl CaoH26012 0.16 578.142 52 19.332 93.5 693 507 514.4
HMUHE C1sH1205 -0.67 284.068 28 31.727 721 489 873 395.5
L-Fi& R CsHoNO2 0.97 115.063 44 1.596 74.4 343186 374.5
o- PR IR CisH3002 -0.05 278.224 57 45.808 915 337 285 576.8
TR ER C7Hs04 -1.28 154.026 41 18.169 91.0 322 045 689.5
5-F% I S pe e CsHs0s3 0.87 126.031 80 1.568 737 288 631 445.3
e R W C16H1206 -0.45 300.063 25 24.861 73.0 2839713428
7-REH-4-REFTER C11H1003 -0.04 190.062 99 22.589 74.9 277 804 473.7
A7 NS C21H20012 0.03 464.095 49 21.791 86.9 276 309 137.6
FBETHIT C21H2405 0.26 372.157 38 29.502 91.2 276 268 603.2
FEZRTEW C20H2204 0.38 326.151 93 39.150 92.2 264 858 682.1
S I Jie CsHsN20 0.63 122.048 09 3.137 81.3 264 138 898.5
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BRITTHER C16H1206 -0.92 300.063 11 36.231 775 262 558 794.8
7553 C10H13N504 0.36 267.096 85 9.610 74.1 255 936 408.8
VKPR 2.1 C20H3402 -0.11 306.255 85 46.198 86.7 245 826 888.8
EExA L) C1sH1205 -0.64 288.063 20 25.089 90.6 238 037 270.4
FITEARAE R C16H1204 0.48 268.073 69 27.100 76.9 236 429 606.8
A% B1f Rgs Cu2H72013 0.60 738.491 82 49.312 81.6 231 265 823.9
PRI R C15H1005 -0.21 270.052 77 30.118 70.0 218 605 189.9
R JLAS TR C7Hs04 -1.28 154.026 41 15.940 86.3 206 996 627.9
FERER C1sH100s -0.73 270.052 63 34.185 74.4 206 103 520
K7 C16H1205 0.09 284.068 50 42.000 76.4 193 431 061.3
(+)-#2 i & -B-D- MLt WRi 7] %9 B C26H32011 0.20 520.194 56 24.387 70.5 188 924 384.7
FRARIR F g C17H3402 -0.92 316.261 10 37.844 73.0 173 825 431.3
= C21H24010 -0.13 436.136 89 19.258 79.2 172 540 953.4
SEERFFS C11H1004 -0.06 206.057 90 21.137 74.4 166 385 297.5
BETER C7Hs0s -0.60 170.021 42 7.432 85.8 153 239 132.8
KAERTARE C14H1404 -1.28 246.089 16 28.985 70.9 145 914 258.4
styraxlignolide F C27H34011 0.20 551.237 11 24.530 87.9 143797 768.4
PEE R R C17H1407 0.40 330.074 08 41.727 85.1 138 305 284.2
X ¥R R C7H6O3 -1.68 138.031 46 23.249 82.7 127 908 467.1
R CsHsO4 0.20 186.052 92 19.466 72,6 124 087 526.9
& L CgH1003 -1.14 154.062 82 16.470 90.4 119 620 940.7
LS C1sH100s -0.83 318.037 30 23.625 89.5 114 865 313.9
AR C14H1403 0.78 230.094 47 34.957 74.8 114 613 677.6
KBTI LB CoH1005 -0.84 198.052 66 21.022 87.7 110 896 213.8
FRER CisH1207 -0.09 316.058 27 28.126 78.3 107 233 600.4
HRR C21H21NO4 -0.19 351.146 99 25.174 779 102 781 985.6
E=NCASE 9] C14H1204 0.27 244,073 63 24.911 80.0 102 134 532.9
B R C1sH1007 -1.23 302.042 28 39.101 73.9 102 107 487.4
T CoH1604 -1.15 188.104 64 23.045 82.0 101 183 519.1
LS N C15H1405 0.11 274.084 15 19.256 71.2 101 105 189.9
4-FRE KR CsHgO4 -1.60 168.041 99 20.506 81.3 98 469 536.01
25 A B A R C14H1203 0.34 228.078 72 24.915 75.3 93 869 734.82
SRR BB C1oH14CINOs  0.11 319.084 46 24.153 76.5 90 614 069.34
34-TFRFRHR T CoH1004 -0.79 182.057 76 23.546 81.1 87 592 100.16
R Ca1H24010 -0.36 436.136 79 18.294 77.7 87 072 406.4
L AE-11- - B- AL A TR Ca2Ha30s 1.02 512.350 69 47.794 70.4 84 410 181.13
kR CsHsO3 -1.49 152.047 12 20.762 79.7 83 042 567.74
=il C27H30016 -0.16 610.153 29 21.376 87.5 81 436 147.12
JRALE C20H220s -0.59 390.131 24 21.794 81.0 73502 949.34
HE=E C1gH32016 -0.81 504.168 63 2411 82.5 70 140 051.61
R BT C10H1004 -1.35 194.057 65 21.590 76.8 68 306 120.62
KRR C7Hs02 -0.28 122.036 74 19.854 84.0 64 661 191.78
LI 25y 3-O- A7 WUPHE Ca6H28015 0.24 580.142 96 21.678 76.6 62 438 395.22
Y C21H2006 0.20 368.126 06 34.588 85.2 57 691 023.42
SEa] C14H1203 0.11 228.078 67 21.561 83.2 56 897 576.52
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£ ¥R FERE NS TFREE RERE/min A S UETHIAR
HRT C27H30015 0.48 594.158 75 19.689 81.6 53323 281.42
RS DA C7H6O: -1.50 122.036 60 19.663 70.2 52 026 413.27
HEERCER C10HsOs 0.55 176.047 44 26.381 78.9 51 946 597.6
A CoH6O4 0.45 178.026 69 17.736 70.0 44 275 083.35
HREEE A C20H1804 -0.09 322.120 48 33.272 80.5 41 828 958.86
R C10H1204 0.50 196.073 66 19.512 75.0 41 208 998.42
P C19H22010 -0.01 410.121 29 18.761 77.3 37 382 313.87
HEER CoH6O2 0.39 146.036 84 20.081 70.7 35191 237.28
JRE CoH12N206 -1.84 244.069 09 5.051 83.1 34 367 645.31
4-HA KK O CoH1003 -0.42 166.062 92 23.650 76.8 33967 061.05
NS C21H20010 -0.87 432.105 27 23.103 71.4 29 163 744.52
JR1EE % B2 C3oH26012 0.11 518.120 76 21.549 85.9 27 308 541.34
1 Z2y-3-O- 2 F C27H30015 -0.02 594.158 46 22.136 76.3 25 592 647.49
EEN C27H30015 0.28 594.158 64 22.430 77.6 23883 533.66
K % -8-0O-B-D- Mk e i 4 B 1 C21H20010 -0.87 432.105 27 25.471 745 21 026 233.66
EER/ CaoHa604 0.53 470.339 86 45.089 74.6 20 993 303.4
Eincq C28H32014 -0.04 592.179 18 25.766 75.0 19 626 355.1
4-(35- —HHEMKE LK) KR  CisHis03 0.44 258.317 16 44.744 79.0 17 302 399.8
5,7-“FRBE-4-HEFER C10HsOs4 -0.99 192.042 07 21.116 70.7 16 443 243.33
LHEREWER C20H1805 0.48 338.115 59 34.070 82.7 16 319 314.16
ES i Ci13H1203 0.57 216.078 77 31.985 73.9 15 702 841.08
FaAREEE C10H1003 0.49 178.063 08 16.265 73.0 15 058 828.15
JemEmw Ci10H1203 -1.62 180.078 35 17.297 70.5 13335 173.99
S C22H2:011 -0.13 462.116 15 24.651 75.2 11 751 945.87
Sl 4 T C20H3003 0.59 318.219 68 38.325 72.0 8 818 200.51
WIAERR CoHsO2 0.73 148.052 54 25.114 79.5 3467 815.102
<2 HYEMERS
Table 2 Active pharmaceutical ingredients
s &M AFR %Zﬁﬁ\%{zﬁ& Gl absorption | %5 REL B S %ézligﬁ Gl absorption
mol 1 11125/ 5 High mol 24 % &R LI 4 High
mol 2 #i7 & 5 High mol 25 R 2% 5 High
mol 3 Al & 5 High mol 26 3 ik 2 5 High
mol 4 fHIR 3 High mol 27 Ak 32 i 5 High
mol5 KEEHR 5 High mol 28 ELJfi & 5 High
mol 6  Jfi&& 3 High mol 29 2 A FE AR R 5 High
mol 7 JHHMR 3 High mol 30 3,4- I R £ g 4 High
mol8 YT 5 High mol 31 BAT &R 4 High
mol9 7-HEE4-HEETR 4 High mol 32 K HI R 3 High
mol 10 421t 5 High mol 33 £ 5 High
mol 11 A& =R T &M 5 High mol 34 i ¥#23k 7 BA&R 3 High
mol 12 KBt fiz 3 High mol 35 Ffifr & 3 High
mol 13 T E 5 High mol 36 1= 22~ T2 4 High
mol 14 £ 5 High mol 37 FZ5T 4 High
mol 15 JITSARTE R 5 High mol 38 ZEAEEF 4 High
mol 16 Ykl AR % 5 High mol 39 5,7- R F-4-HEFET K 4 High
mol 17 [ JL&T 5 High mol 40 % AL m & 4 High
mol 18 KA R H e 2 High mol 41 2f & 5 High
mol 19 FfriFE R 5 High mol 42 FARARE 4 High
mol 20 W& 3 High mol 43 JEiH& N 4 High
mol 21 R ¥E PRI 3 5 High mol 44 i 45 5 High
mol 22 ¥ 28 HI R 3 High mol 45 PIEERR 3 High
mol 23 B E 5 High mol 46 4-(3,5-— LK Z58) Kl 5 High
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F=3 hEMM. 7375 8RR L B R IR AR R
BYS
Table 3 Relevant active ingredients obtained from CNKI,
Wanfang Data, and VIP Database

i 's W EE A R W5 LEERS
mol 47 HH=EHR mol 60  F
mol 48 IR mol 61  MEE
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Fig.3 PPI network of common targets between pharmaceutical ingredients and hepatic fibrosis with a 2-fold degree median
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Table 4 Binding energy information of key activities and core targets
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