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[Abstract] Objective To analyze the chemical components of Xiaoshi Lidan pills
by using UPLC-MS/MS and explore the mechanism of Xiaoshi Lidan pills in the treatment of
cholelithiasis through network pharmacology and molecular docking techniques. Methods The
pharmacologically active components of Xiaoshi Lidan pills were analyzed through UPLC-MS/
MS and compared with standard references. Potential targets of these components were obtained
by searching the TCMSP and ETCM databases, and disease-related targets for cholelithiasis were
identified using the DisGeNET database. The overlapping targets were used to construct a protein-
protein interaction (PPI) network in the String database, and a "drug-component-target"network
was built using Cytoscape 3.9.1. GO and KEGG enrichment analyses were performed for the core
targets. Finally, the top 5 compounds with strong activity were selected as ligands for molecular
docking with the screened disease target genes. The anti-inflammatory activity was verified by
RAW264.7 cells, and the mRNA expression of TNF-a and other inflammatory factors was detected
by RT-PCR. Results UPLC-MS/MS identified 30 compounds in Xiaoshi Lidan pills, among
which baicalin, quercetin, wogonin, baicalein-7-O-glucuronide, and emodin were identified as key
components of Xiaoshi Lidan pills. Network pharmacology identified 107 targets associated with
cholelithiasis, with Alb, TP53, ESR1, TNE, and INS identified as core targets. GO analysis indicated
the involvement in inflammation response and steroid binding, while KEGG pathways were
primarily related to lipid metabolism, atherosclerosis, and the TNF signaling pathway. Molecular
docking analysis and anti-inflammatory screening in vitro showed that Xiaoshi Lidan pills exhibited
certain anti-inflammatory activity by regulating inflammatory factors such as TNF and inhibiting
NO production through baicalein, quercetin, emodin and other components. Conclusion Xiaoshi
Lidan pills exerts its therapeutic effect on cholelithiasis by regulating TNF-related pathways through

components such as baicalin, thereby inhibiting the inflammatory response.

[Keywords ] Xiaoshi Lidan pills; Cholelithiasis; Chemical composition; UPLC-MS/
MS; Network pharmacology

1007

JEAT R — o UL T AL R GBI PR L
R . AN BOEAE N EEEIR, HRIA A
7%, BURMNRZEREA:, WEENNER ., 5N
R, USSR IHBEIIRE . AT ) AR i N
fggssa N, hES ORI AER 4, TR
HOR2ET “MEAK” WM CBEUET b, A
S BT S o R e R 5 BT LA P
AEE, LA RARREN S, AR
JroE HET R B2 AR, ARG F AR
B g et Mo A RIEIL T ST RS
AT ORAR L BA L AR XSG JREAN, BRI
REEAEAA, ARVET BT BE R R 567
FEM TR FIEAAE . AR P BRSO . KAE
Rbas . PRl JEBE I, DARES A5 R A B IE T
BOEAEAE . JTR S e BEEE TR, A
SE IR e i i ) IR e

https://ywlxbx.whuznhmedj.com/

AL, LA S, JRANE B, R ET
FIMBZ D3 ™. ZARIm R 25 R B, &0 B
RAFAIEAME, B SR e i, 3%
PERERH ST LIS, AT e i SR A 7 i 2
AR, O I AR, AL % 32 0 A 5
BTN, HAE T & L HilkiE 2 WXE, N
BT X BEAT RGETT, LIS ST LAY
i ) A Al B B

S A 3 - 8 B Culira high
performance liquid chromatography tandem mass
spectrometry, UPLC-MS/MS) H. A5 @& REEE . &
OIFEER L T ESIEAEIAN, RERSMER M A T
Ao o 2% 24 Bt — 1B M B LR 5 27,
FLRL R 2% i sCER T ML A 25 P 1 AL
EILNE VS SN S/ N g a AV S o N 7 o
BEp B2 PR E, BENE RGBT T 254



1008

BTG PE LAY K 25 AR ML . R 25 kg A,
KA FH 2459 22 [B) P AH I ol 5 3k 033 7 A
FER, X— SR S 25A 2N £k
. UMAEFIAIX R, ST I, AHIFGEI 4%
PSR F 0 AR B A UPLC-MS/MS, #45%
HAFIBALIEYT IR E T 25 o E T+
PR A DCHE 5 1) s R A Lo
1 MR5R®
1.1 FENEH

ExionL.C™ AD # 5 S0RAH (135 - —F IUZFT
REC S (SEEB2AHB /A F] ) 5 Scientz—100F
HTHL CTRZ AR AR AT ;5 3k
MM 400 BFEEAY (FE[E S0 A R ) 5 MS105DM HL
TRV (E MR F ) 5 5804r BLLAL (fE [
WARTENAT) 5 BEpR (EZEMAB AR ) ; PCR
I (HEP AR ©
1.2 FEAmMEXF

KEEX A (5. C18F8Q29652,
i 98.0%) . ¥ & R X Mo (it S5
CO7TM10Y87479, 4liJE 98.0% ) Wy [ I i -4y
BHEABRAF]; itz 28 X6 B8 & (T am 25 LA}
YR A RAF, #5: RDD-H00902210024,
45 i 98.0% ) ; DMEM f& B 15 95 4k (bt & 3K
FEREARAA, ft5: 20210325) ; G40
B CHL R AR AR AR AR, HE5
20080502 ) ; CCK-8 ikl & ( H&E Z AW EHEAH
BN T, 15 P23000015343) 5 fE£hE ([
BN E, S 0000185317 ) 3 —% LA (NO)
IR & (I8 KAV E AR BN A FRA A,
fit5: 061322221109 ) ; TRIzol] KARAALEIE: (b
o) AR, 5 X1215]; REEHRF A (i
5+ 962329F26W06 ) Fl Real Universal % ) € &
) SYBR Green (#it*5: 962303F08W09 ) I H
RIZ R AR A BR A HEE. CHEM
R Rt ikal, HAalRa hortral, Koyl
Ky HAFREAL (45 202111262 ) R
s P Bt
1.3 4ifa

/N BRI AR i RAW264.7 i AE TR RN K
[ F BE 2 B e e A HOF e s 514l B
V) TRy AT RN B s A il B3 PR R A o
S3HT B I ZEAR IS T

Chin J Pharmacoepidemiol, Sep. 2024, Vol. 33, No.9

1.4 Fi&
141 Fanig B
RS TR AL TR, RS (45
#: 30 Hz) 1.5 min 2R AR, FREL 50 mg H A,
T 1200 pL HA #9 70% FF B K AR U,
30 min W HE 1K, BEIRFFLE30s, FLIRTE6 X,
15 294 x g B0 3 min J5WIH L, F 0.22 pm AL
TEME R 5 A8 H o
142 &Lt
O 3ERHy Agilent SB=Cq £ ( 100 mm x 2.1 mm,
1.8 um) 5 FshA: 0.1% FRKER (A) -0.1%
W NG (B) , e i 86 B (0~9.0 min,
5%~95%B; 9.0~10.0 min 95%B; 10.0~11.1 min,
95%~5%B; 11.1~14.0 min, 5%B) ; ¥ &
0.35 mL * min™'; FEiR: 40 °C; PEEEE. 20l
1.43  Jig&1F
R JUHMES B 1R, IR 550 C; B Fmiss
HUT: 5500V (IEE L) /-4 500 V (R 1HE
X)) 5 BHFREAUATL SR I FA 0 E R
50, 60, 25 psi, ifEIEFHESHRENE; =
HPURRATAH R FH 2 SN A, I alf s <A
(RS BE N A ki — 200 L R
B REDLAL, 58 0 T &> 22 B I B % ) 25
i L TR AR B s ARG A5 1S A e A Rl
TEREAS I I 1 2 A5 1 22 S g il 25 5%
144 ACF B 5HF
T 4G O B8R 7 MetWare database,
WA — 95 B T BoE e, A =5 ugaT
JR i ) Z2 RN W D S 553 Hr, R A Analyst 1.6.3
R A P RS
1.45 o feligyiesd aey M E
F RN
(1) TH A ) JIE AL S 53 S 5 R D5 A
WedE . NI 25 R G 25 B Bl e 5 e i -
(TCMSP, https://old.tcmsp—e.com/index.php ) DA K&
FEZL AR BEYEZE (ETCM, http://www.temip.
en/ETCM/) ;% UPLC-MS/MS 5 Il 3 & Fir 15 4
o X oy B A K A String R E Chitps:/
cn.string—db.org/ ) X 45 B o3 4 A5 24T AR 3 55 i
B E H B A FRIFEC S UniProt 45 % (https://
www.uniprot.org/ ) £ GRAME, Kb 4R B A AL A
B RPN SUBE E (DisGeNET,  https://
www.disgenet.org/ ) 2 JH A1 RE K HAH ¢ 0% AE 0

https://ywlxbx.whuznhmedj.com/


https://old.tcmsp-e.com/index.php
http://www.tcmip.cn/ETCM/
http://www.tcmip.cn/ETCM/
https://cn.string-db.org/
https://cn.string-db.org/
https://www.uniprot.org/
https://www.uniprot.org/
https://www.disgenet.org/
https://www.disgenet.org/

HMIRITIRE S E 2024 £ 9 BE 33455 94

“gallstone”  “Cholelithiasis”  “cholecystitis” e
HAFAATREAF AL KL

(2) 5 BB B o4 5 W 2 [l py g, 4 T
A5 0 B8 5 LA S AT RE AR OGHE /573 S A Venny
2.1.0 (https://bioinfogp.cnb.csic.es/tools/venny/ ) 4E
EIOFIBCE e, S8 HE m B A A LG 7 B A
REVETEAE FHRE S i SR R Y 5 7
A Cytoscape 3.9.1 FfF, 5 7H A FINHALIG T IH
ATRERY BT — $E R 28 5]

(3) TH A FIAAIL — AR A RE 8 5 8 1 AR
g, RS E S T A Suing BRI, WEY)
AR “Homo sapiens” , HAWYHBONE, 55
s s L EAEM 4% ( protein—protein interaction,
PPI) . TF#ZdE T A Cytoscape 3.9.1 #f4:, 2l
PPL 2% 8], TR PRI CytoNCA J3#fr PPT ¥
LRI A% A R

(4) & T DAVID fE W) $ i 7 O¢ 8 80 53
) GO & 443 M Al KEGG & ££ 43 M. #5284 ¥
A5 A DAVID 4 ¥ B 4 & ( The Database for
Annotation, Visualization and Integrated Discovery,
https://david.nciferf.gov/ ) Xt AH 5 B 55 347 58 LA
3% (gene ontology, GO ) & 543 M7 Al 5t # HE K]
5XEHAHF 21 (Kyoto Encyclopedia of Genes
and Genomes, KEGG) &HE0Hr, LIERAKRRIH
A A REAL 55 HEA A A B HE s AR AR Sl i P O VR
T, VEHIEAR S A R4
146 XHEma 5 I EN T AT IE

B 5 5 R R 2 J5 5 A Cytoscape
3.9.1 #4F, fifi F CytoNCA 2387, LA Kook
2 PR AT 5 A% 0 LA TR IR AR 3 Y
HIT S A7 A% 0B PRI A String B0 R A R AH G
IR 455 SO E 2 S5 H B 4 (RCSB
Protein Data Bank, RCSB PDB) i 53t Mz, &
A AutoDockTools 1.5.7 ZA4 X} 25 H 531 My 7K 43
FHRUME; B FH TCMSP 040 1% Al PubChem %545
PERE R AT B SC 073 1110 3D gk S, A
AutoDockTools 1.5.7 35 {4 E#5 X H2 1 () b 285 3F
1B R0 7R 5 I B AR 4 B e IR AR 4 2R
J&, A PyMOL BEfT AJ#RALAL2E
147 REER G WA R E IIE

(1) CCK-8 Il RAW264.7 HHfIAFIE R
RAW264.7 ARG IR A0 F5 10% B7F L5 . 1%
ALY DMEM S5 9730, T 37 G 5% CO, {8

https://ywlxbx.whuznhmedj.com/

1009

R FRAA PR s BOSEUE K I A A 70 T 96
FLHL T, HE R N 1x 1004/ FL, 24 h G 4y
S A (25, 50, 100 pmol < L71) | #
2 (25, 50, 100 pmol + L") | K ZE (25,
50, 100 pmol + L") | WA FIAHALFRELY (25,
50, 100 pg + mL™") ) DMEM K535, 4k4eid
24hJ5, 3 E3%, hi10 pL i CCK-8, 90 uL K537
FLURSEEE 0.5 h 5, EEBR R I 4L 570 nm /Y
WOCREE (A4) {8, RIEAXTHHEAMAEESR: 41
TR (%) = (1- SCH2H A 5/ IR A () x
100% (XTHRAANEZ9))

(2) Griess ¥ ¥ ] RAW264.7 40 Jifi NO 43
WL K RAW264.7 41 j LA 2 x 10° 4~ / FL A %%
FEHEAD T 24 LMD, 53824 W e, 4 ML S SR
W A Ol S A VR 25 ) 1Y) DMEM. 35 32 W (AR
P MTT 40 Ja 35 ) 52 50 e 48 B2 2001 2 50, 25,
12.5 pmol = L"), FFIIA 1 pg/mL fg 22 58 5 3 40
M5 NO, R4 3 NE AL dhEihisE 24 h s,
WA 77 L3, IR NO AR5 & AG T NO
AR, T NO B NO BEHCR (%) = (B
il A fi—asAfL A () 7 (RHRFL 4 fi—25 AL
AfH) x100% (XFHEFLAREZ59) .

(3) RT-PCR # il TNF- « mRNA & ik /K
o fiZian)a, WELM, {4 TRIzol &5 #2
HUAA A5 RNA, AR i 39 2 i a7 4 Ul I 45 6 il
¢DNA, #E1F qRT-PCR 43 81, Wi f& & 20 plL,
PCR "8 52 3 254420 95 °C 15 min, 95 C 10 s,
60 °C 40's, FEffI 72 °C 325, k40 MEH, IR
2- A A CTHH mRNA MIX ik & 51 P30T -
B-actin: I if CCTGACTGACTACCTCATGAAG,
T GACGTAGCACAGCTTCTCCTT; TNF-a :
i CTGGTATGAGCCCATCTATC, [ if
CGAAGTGGTGGTCTTGTTG.

2 R

21 HAFPBEINLERD ST

TH A R IR ALAE I BB AT 1Y S i
B, miBEE 2 Meay, uifmmas. K
RIS, WSS, Ak, BiR. FORGFLME
R, 5 VTR BRI, b 2 8 R £ bR e o
FE RISy, TR RIS HEXT, gt 30
MMEEY, HAAR 0 T RUECE LK R %) 44 Bk A
R 1,


https://bioinfogp.cnb.csic.es/tools/venny/
https://david.ncifcrf.gov/

1010

Chin J Pharmacoepidemiol, Sep. 2024, Vol. 33, No.9

7.067
6507
8.41
6.007 418
5.5e7 ( ”
5.0e7 h 481
4.507 |
E; 4.0e7 I "\
° ‘ 531 | g'fg
£ 3.507 | | ‘) I“
B a7 \ I }‘ '~ {“ | ‘
084 \ Vo w! \ 658 858
2.5e7 ‘\ IR }\;‘ | [ \“ |
. 335 | ANl ‘ } i . ‘
2.0e7 | 6.09
| T U L
1.5e7 “\ 257 | I (‘ I M\ ‘ | ”4 '\ “ \ I \‘
- \ 233&\ "“‘“‘ M ‘, \‘J \ !‘JLWM ‘N h ‘\ ;}\ |
50 |12 bt T iy | VoL i \ 1158
so0s Oig, \)\\ ‘«V‘\ ‘\j‘ \J U Y y \ '{ W WL 775(1 i \ 1088
AV Ve ol AN W L l\wv\
00 1o 20 3 40 50 6o 70 80 90 100 110 10 180
577 797
R 4.007 4(9
g 57 r
. |
N
?ﬁ asor ‘
- }.r
1507 I ‘U‘ | o e 57‘\' \
=i il \
1 ”‘ ‘\\ vor 57 °r ' A\ \‘ ”y N\ 663, \} N\ } 925“7 1082
oo ﬂ (AN u\ /\J\‘\ \ i \/H on '\ J ‘\ m/\w, A "’77\ r’u»'k

B

t/min

" t/min

E1 HAFBERE (A) . i (B) BFEATHEEFRE

Figure 1. Total ion current diagram of Xiaoshi Lidan pills in positive (A) and negative (B) ion mode

F1 HAFBAHRLFERSTHUPLC-MS/MSZ 1

Table 1. UPLC-MS/MS analysis of chemical components in Xiaoshi Lidan pills

Yy {REBETR] DT AR DS g3 ¥k B3 G
N- 3Bz ( N-methyltyramin ) 131 6.88x10° HAhZE CoH;NO 5L LDI5
KZEZZEHE (hordenine ) 1.38 219%10° A=Yk CoHNO  F 2 L.D25
FEETFILHEE (epigallocatechin ) 276 1.02x 10" CsH,,0, Ffh L.D24
T#&HH (syringin) 287  7.00x 10" TR C7Hy0  ARF. HSE LD19
WAFAFF ( coniferin ) 2.87 1.56x 10°  Bpigs CHp0,  HHEZ, 2kE LD26
FALAT25H (oxypaeoniflorin ) 290  238x10° ik CyHy0,,  EA LD18
A5 (‘paeoniflorin ) 3.63  4.62x10° W% CyyHy0,  HAS LD8
FEETT B (sennoside B) 3.68 431x 10" PR CpHy0, K LD21
AR R T - O A B R R 380  1.58x10°  #f CyHp0,, MRS, E2F LD29
(luteolin—7-O—glucuronide )
T g 2 —T- Ot B Wit 402 124x10" B CyHp0p, AL LD16
( naringenin—7-O-Neohesperidoside )
B J T O- 25T 420  851x10"  Hifi CyH3,0p5  HHSL LD30
( hesperetin—7-O-rutinoside )
KW (rheic acid ) 438  859x 10" [iHZ CsH 0  K#E LD4
PZEREZR (aloeemodin ) 459  294x10° iR CH,,05 Kif LD3
Hit 2 % ( quercetin ) 512 6.65x 10" [ CH,0,  LEf. i LD20
2 (glycitein ) 531 5.60x10° CH,05  HiAth LD27
WS ( cinnamaldehyde ) 593  578x10°  [EpERYE CoH;0 AT k4 LD28
X2 (haicalein ) 598  4.68x10° B CH0s B4 kE LD14
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Figure 2. Venn diagram of Xiaoshi Lidan pills

ingredient targets and cholelithiasis disease targets

e e Fee o - — — TSP PON
‘ 6 T T A oD AT T A A
= AURKB BAK1 BAX BBC3 BCL2 BCL2L1 BID BIK BIRCS BMF BOK BTK C5AR1 CA1 CA12 CA14 CA2
. ‘ M CASA” TCASS_ CASI— AT CAD - GALMY CASFS. CASPTCASPO. CASPD GAVI BRI G0L2> -GENAZ- <CENBY
‘_ . T e < <>
'CYP1A2™ CYPIBI CYP3A4 DCAFS OHFRL1 DIO1 DNMT1 DPP4 DRDI ~ DRD2 DUOX2 ~E2F1  E2F2  EGF  EGFR EGLN1  EIF3F
EIF6 V\EI.Ki ERBB2 _ ERBB3 ESR1 ESR2 ESRRA  ESRRB F3 F1 FABPS ~ FASLG FASN FLT1 FLT4 FN1 FOS
- Lo E . e s oo
) ) = e T22
e O i A A > B
. . > © . WWPz MMPS  WWPS  MMPS  WPO  WTIP  MYC  NOFi NCOAT NGOR NFATCI NFEZ2 NFKB1 NRKE2 NFKBIA NKXSA  NOS2
= NOS3 - NOXS NPEPPS NGO! NGO~ WRIZ NRUD NXTI | OOGH OPRMI PARPI. PONA' POOLCE. PDESA IKICO - PMIPKA
‘ . e o T e D
2 R e e e e T T T
. . e e e T O
& SQLE STAT1  STK17B SULTIE1  SYK TORD7 TEP1 TGFB1 THBD TIAM2 TLR4 TNF TOP1 TOP2A  TOP2B TPS3. TRPV1

i fon s c o o oocoo

B3 i5AFI BB AL TE MR 57— 5B s M 45
Figure 3. Xiaoshi Lidan pills—active ingredient-target network diagram
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E4 HAFEAATTAEAEL S HPPIM
Figure 4. PPI network of targets for Xiaoshi Lidan pills to treat cholelithiasis
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Table 2. Top 10 targets of betweenness

HLRA PR NEpotE EE

Mg A CAlb) 522.653 923 3 172
Al AR HT R pS3 (TP53) 414.221 523 3 170
Wi Z &1 (ESR1) 330.295 516 0 148
IR RSB R F (TNF ) 329.592 087 4 174
S E (INS) 299.741 743 4 166
M4 -6 (1L-6) 282.135 521 4 170
B (AKT1) 269.175 903 2 166
HAiENZE-1p (TL-1B) 252.468 861 0 164
T4 REABF-9 (MMP-9)  219.158 985 8 150
B-Wizh#EH (ACTB) 210.911 028 7 156
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