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[ Abstract] Objective : To identify the main components of Huanglian Jiedu Decoction (HLJDD) using ultra—high—performance liquid
chromatography—quadrupole—time of flight—mass spectrometry (UPLC—-Q-TOF-MS) , and to explore the potential mechanism of action
of HLJDD in the treatment of gouty arthritis (GA) using network pharmacology and molecular docking methods. Methods : We identi-
fied the chemical components of HLJDD by combining UPLC-Q-TOF-MS data acquired in both positive and negative ion modes with
reference standards, relevant literature , and database searches. We analyzed the potential therapeutic mechanism of HLJDD for GA by
using network pharmacology to determine the intersection targets between the active ingredients of HLJDD and GA for further enrich-

ment analysis and visual network mapping. The binding affinity of

TEF N LA L 4%, Email : wangwenting0509@163.com, the active ingredients with the intersection targets was validated
BT 6 A P 206 T W6 R B R R ey TS
A
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HEEemBE o 4HH TE EXR B (%5 :2021JM-470) ;%% GA treatment and 37 intersection targets were determined by net-
ABHTELTYA B (%5 :24JR051) ; ZA1R ¥ E 2
72l # R E KR BR B (%5 :12024-QCY-ZYYJIQ) .

52 HBR - hitps://link cnki.net/urlid/50.1046.R 20250513.1426.002 were obtained by protein—protein interaction analysis. The Gene On-
(2025-05-14) tology functional enrichment analysis revealed 20 biological pro-

through molecular docking. Results: A total of 47 components were

identified by UPLC-Q-TOF-MS; 54 key components of HLJDD for

work pharmacology; and the top 10 key targets by Degree value
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cesses, 7 cellular components, and 8 molecular functions. The Kyoto Encyclopedia of Genes and Genomes pathway enrichment analysis

demonstrated 96 GA-related intervention pathways, in which inflammatory signaling pathways such as interleukin—17 (IL-17) and tu-

mor necrosis factor(TNF) were involved. Molecular docking verified that the key components of HLJDD had high binding affinity with

the core targets. Conclusion : The identified key components in HLJDD, such as phellodendrine, coptisine , wogonin, and B—sitosterol,

may alleviate GA by regulating multiple core targets in the IL-17 and TNF pathways, such as PTSG2, which provides a theoretical ba-

sis for future investigation into the mechanism of action of HLJDD.

[Key words] Huanglian Jiedu Decoction; chemical component; ultra—high—performance liquid chromatography—quadrupole—time of

flight-mass spectrometry ; network pharmacology ; molecular docking

I78 UPE 515 R (gouty arthritis , GA ) J&— Ff1 4 UL
B AR XU S o AR P 2R e PR RAE 0 L PRI
9 R A T R ) R AR T, PR X ISR R
AEEME. BADTTESE N, o B AR ) GE o R
W A 2 7 B8 PR TR HE I Th BE A2 461, T B0l bR R R &
S e JE AR i PR BR 49 (monosodium urate,
MSU ) it A TE 557 15 S Ji] Bl A 21 RN B i OAR, B
LR T GAM, B & MR i XUy A 4R
SR T AR 43 1 4 B B - TOAE bR e DR IR I 49
SR AEIA KA 8] B R 02 P R XA e A S
JR0, e DG S T O L b BRI B ) R I Ay S
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ﬁﬁﬁ’q’:ﬁﬁj(Huanglian Jiedu Decoction, HLJDD)
VE R 25 07, I A ON R &207)  hBiE
2 R MG TR 3:2:2: 3WCA M A . BUAT 25 37 51
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12 ME

Waters 23 7] ( 35 [ ) $2 {}t i ACQUITY UPLC H-Class #
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1.3 Fik

1.3.1  HLIDD B3 53H7

13,11 e OMESRIRIR . b Jr PRI RZ5 )
WhH (9 g HE 9 g B5 6 g B 6 g), 123130 min, 2}
A 10455 8AF Al /K 43 2 RIS, 4% 30 min, BT UESS
B 2 B, I e & 2 S A 4 = R RS . 80 °C
TGV VR THRAL T 24 b, BROR TEAS 2R TR . AT
B 100 mg ¥ T#5 , % T 5 mL 3% I EZ 7, 12 000 1/min 25
0 10 min 32 FIEWR, 1 REZ 0.22 wm JEIR S 385 G IR
FERFIN . X IR AR o R 2 I BRI L BT D
KR R NG T S NG TR B DU A R B
T, 3 ) LA P A R T o B — 2H 43 R 100
pg/mL AT B SRSV, BV RZR 0.22 um U8 AR It 38 AR
I

1312 W& &M O6E &4, @3 Waters
ACQUITYUPLCBEHC18 (2.1 mm x 100.0 mm, 1.7 wm) , i 30
M2 L (A) =0.1% W K 7 W (B) , Uk 1Bt #6 B2 (0~1 min,
5%A ; 1~5 min, 5%~26%A ; 5~9 min, 26%~28%A ; 9~12 min,
28%~98%A ; 12~15 min, 95%~95%A) , Bt #E 5 1 pl, £ iR
35 °C, Wi 0.3 mL/min, QEEIEARAM. BT %
B T 5 (electrospray ionization , ESI) , 2% F 1F 7t B 1 2 #fr 5
A 5 R B 7515 : Fast DDA ; —Z4 B 30 E ] (m/z) : 100~
12005 %R FIH G B (m/2) : 50~1 0005 R4 90 55 1
F BAE R 3.0 kV HEALHLE 50 V5 JERRE 1 100 'C5 %
VAR AR EE £ 400 °C 5 25 TR R U - 800 L/h, AL ATt K
50 L/h; 1E 685 7R3 AE - 5T ik o BE R BN 6 eV, i o it
I RERE B E N 10~50 eV .

1.3.2 424 HLIDD Y477 GA (1R FIHL ]

1320 (PR AL R e AR 25 R 2 Bl g7
M 5 (TCMSP, http://temspw.com/TCMSP.php) A 45 #E (OB>
30% F1 DL=0.18) , ¥4 i % HLIDD fY4k2E iy o MR fk2F
BT S A5 AL ST HLIDD AT A6 16 T 1 o B 122, 9 1)
JH Uniprot £ 4 B (https://www.uniprot.org/) Bk &
PR 11 548 R B v A A AH L 1Y BE PR A5 (Gene Symbol) VR
25815 PERR 45 . 7 Genecards (hitps : //www. genecards. org) .
Disgenet (https:/disgenet.com/) Z 4 & H1 DL “gouty arthritis” by
SRR AG FR B HE 1L, SR rh R RS 575 18 /5 15 31 GA R 1
TEE A o NS 251 T M 5 5 I e 8 T A 52 B 43 AT 1
Venny 7£ £& 43 #F *F 5 (https://bioinfogp. cnb. csic. es/tools/
venny/) HEAT 3810 5 BB /R 38 A B A% O VR RS A5
1.3.2.2  # A -8 A 5 AH B AE H (protein—protein interac-
tion network, PPD MG HE A A AURZ O IR R AL 2
STRING 4 H HAE M 45 5387 F- & (https://en.string—db.org/ ) , 14
AL ) Y E AR AR S G R B o Bl S L 8] Cytoscape
3.10.1 # A CytoHubba ffi £ R 41 715 & 09 B (degree ) §ifi 16
DA PPT 25 H i 10 4 &A% O

1.3.2.3  KEGG il B 73 7 15 2E I A& (gene ontology , GO) &
LM XA U S AE DAVID D REEREE % (hups://
david.nciferf.gov/) #EAT GO 11 R S KEGG 3 #% 11 & 48 43T , 1
SE A 5 R B (P<0.05) |, i 16 HE 44 i 15 A9 235 1 2% H T
Ak

1.3.3 A FXtE BB 1080 s N o F 5 2
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gov/) T AL 1A i SDF # 3 SCAF, e 48 Ay mol2 4% X SCHF T
chem 3D B A% 5 H Top 10 4% .08 s A S 20 T X 45 (0 324
M\ PDB %4k %2 (https://www.resb.org/ ) F 7 PDB A& X SCHE . #F
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Tl KK T Ao S AL B SRS DRAE K pdbau s =LA
KAy F X . 38 H Autodock vina Xt i B4R FINZ 04 55 4
TR AR 25 G fig , 40 origin 7R 3R B] 7R X B2 45
B BJRR T PyMOL AR X 456 e S AR A AT T AL

2 & B

2.1 3 F UPLC-Q-TOF-MS # HL]DD AL 52 s % %

TE_b 38035 AN R 3E 2% 1 F Xt HLIDD 3 e 204
MR E A TR R TR WLE 1, R
FH— 503 A T AR IR T4 09 J7 i, 9 2 T HLIDD 63
AMEE, T E T 47 MU (R D) . Zeid 5% RS AR B
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T2 B % L, HE T A 35 ML S At . 474k
G YR ET A LR EYR A 2 AL A Y, I B 26
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201 HEAE A B AT AR B A58 T T 4 B A
HLIDD HS AR 14 R B2 53 , EBUH h 45 36 1L
G WA Ry M SR PRI I T 1 A AR . 76 IE B A R A
N IR A PR RSB 0 m/z 447.166 4([M+H]") ,
SR T BT S 72U C21H20011, 5%
3T SR FRAE BE A T AL EE m/z 287.125 4 ([M+H-Glu]") |
269.112 7 ([M+H-Glu-H,0]") %% 241.115 3 ([M+H-Glu-H,0-
COT") , 915 I HE B 7T B oy 8 2 sl A5 M 25, 1 R i
F m/z 287 1T IR T AR B 00 25— 4 F i A W A, S
SEBE K SN A ) m/z 269 7 J1, 1T m/z 241 X 7 ik — 20 2%
— SRS T AR B RRAE D o 38 A X IR O R ] L B
SCHREICE, B 2 A5 36 B 51T .

212 AEYZEEGY M HLIDD B 45 R b R AE ) 13
FhA b 59 . iS5 15 AL G P E N LR R
WH MM ARE ., FESTAMELST , Ko 78T
g m/2342.244 TIM]", 2K B J0T o 2500 580 4 T JHC 43 7 5K
o CoHyNO, o 8 T35 43 B /s FR AR B v 8 T AL 46
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m/z192.164 4M+H-Glu]",177.138 5[M+H-Glu-CH,]" . 148.133 9
[M+H-Glu—CH,-CHOT"# F £ 1, ®125 4 I IZ 8053 Ry BT B
SRR, HoA miz 192 2 FRTIRE F Wi 1 o F A b

FIREL, BRE— 25 25 1437 F 3 i m/z 177, m/z 148 I A i
RE UK 22 1 40F CHO B F A . 8 1 % R S A 55
It ] X e SCHRBCHEN, B e AL A9 15 S A m

HLJDD-1 1: TOF MS ES+
100 28 TIC
2.07e8
ISE
2.97
2640 700 11.56
0T ( ( 400°75.00 6.00 700 800 ~ 9.00 1000 1100 12'05(?[‘Eﬂ
f 2.00 3.00 X 51 g i 8.00 ; : i |
HLJDD-2 1: TOF MS ES-
100 TIC
2.07e8
&
1 0 3.75
o 3.26 4.75
O.Z\9J1 1.22 2'202.602- s 3.904.52 529 5.92 701 108
0= e o e = : ; A ]
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
B 1 HLDD#HKBEE.ABFRAXTHEEFRE
%1 HLIDDHFHELERAHRIEES
“, NITIN T - | N
Lok fady ferst B EEE S () BH BT IR
% (min) 2kt
1 0.69  2-ZH:-2-TUAME CH,,0 [(M-H] 31505 128973  116.938,145.946,296.910 #E+ Hpb
2 0.87  Methyl-B-orsellinate  C,H,,0, (M-H] 263191 181.087  132.043,293.128,343.159  #{f] 12
3 0.89 e C,H,0, [M+HCO,]* 2714138 180.203  121.124,296.088,418.144 HET i3k
4 095 9,12-tABRUEIE  CH,0, (M+H]* 119744 276062  97.016,178.151,276.062 #i T AHLERZE
5 0.96 SRS AL C,H O  [M+HCO,]* 200410 178.151  97.016,129.009,276.062 5T LA
6 0.99 FRAMALEE IR C HNO, [(M-H] 2818212 191.075  165.049,192.079,195.069 #&#1 Ao
7 100 1-tABGRHEE  C,H,0, [M-H] 6755 297.114  291.015,294.109,303.164 #iF  AHLERZ
8 1.20 y— AL CH,NO, [M+HCO,J* 12081 185982  170.956,187.959,191.075 #H1 ‘LY
9 1.72 THIH C,H,,0, [M+H]" 87589 300.227  97.016,129.009,142.018  ¥% e
10 1.73 W T 2. i C,H,0, [M+HCO,] 2988 207.955  162.906,171.024,191.075  #5#1 [ES
11 1.89 el B 7 C,oH,00, [M+H]" 10564 193.067  179.070,186.095,191.075  #%if (e
HAH
12 215 B-AEHE(EHE) CooHy,0 [M+HT* 1116 141 414.091  135.100,199.122,378.208 &4 PUIF =i
Wik
13 231 WEHR L C,,H,,04 [M+H]* 142125 314247 129.009,142.018,492.294  #%F e
14 2.36 PN CiHp0,0 [M-H] 71933 373.151  116.938,145.946,296.910 HE¥ FRMfkiitids
15 2.63 TR Cpl,,NO,  [M+H] 5158920 342245  148.134,177.139,192.164  #&H1 A
16 3.05 TRHEA Cy6H,,04 [M+H]* 2914 283.159  282.157,342.234,504.253 X pi
17 3.30 M FE-3-0-p-D-Mt  C,H,0, [M-H] 16008 463223  315.156,357.155,523.219  #H1 ¥Rk
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i
}3 (rfi{n) HEw ez HERES FSREE MS, (w/z) B IES
18 3.40 LRI R Cy6H 40, [M+H]* 169890 356255  129.009,372.254,504.292 KNFEH
19 3.61 R AR C,H,,04 [M+H]" 234406 344.259  97.016,142.018,710.333 gL
20 3.64 BT C,H,,0,, [M+HCO,]~ 5231216 433.184  225.099,387.172,435.187 EIES
21 3.78 S CpoH, O [M+HCO,]” 3813074 367.141  193.073,368.146,735.285 EEESS
22 3.85  ARZEMEBMOR2EH)  CHuNO,  [M+H] 456991 470.216  177.115,322.176,372.254 A
23 420  Anhydroberberillic  C,H,NO, [M+HCO,]* 105594 354238 72.987,97.016,368.221 W
acid
24 435 /NEERK CyH,,NO,  [M+H]" 233952 336.197  97.016.177.121,220.120 EX/N e
25 4.61 B CoH,NO,  [M+H]" 1589 114 320.165  191.137,231.368,307.159 GR7ILES
26 4.76 Berbithine C,,H,,NO; [M+H]* 968288 338.210  145.088,177.121,450.228 ERYITES
27 5.01 S/ NBERR CypH,NOy  [M+H]" 649 114 350215  219.170,320.165,322.176 ERVIEES
28 5.06 FH B CyHNO,  [M+H]" 1345890 334.183  207.135,322.176,702.280 =Yk
29 521 (+)-5,5-"HERE  C,H,0, [(M-H] 5480240 442.197  116.947,235.951,823.361 UNES
N EVNIFEN
30 5.28 LLEYT C, H,,NO+  [M+H]" 7621614 352236  191.137,231.368,307.159 g
31 5.31 EUER CyeH,,0 [(M-H] 18332 519239 100.942,145.946,235.951 GBS
32 5.38 Gardenin A C,,H,,0, [M-H] 6298 417.203  347.218,359.189,384.023 pi
33 546 SR 5§ CoH,gO (M-H] 22542 399.170  352.891,367.141,368.146 fi A
34 610 Bl ik C,H,,NO,  [M+HCO,]* 463732 663.388  97.016,178.151,36.197 LRl EN
35 6.90 JiRH C, H N0,  [M-H] 384022 267.060  175.042,269.078,445.123 Ak
36 7.0l T ¢, H,0,, [M+H]* 549810 447.166  241.115,269.113,287.125 EaliES
37 7.01 XU L2 C,sH,0, [M+H]* 127892  287.125  278.148,288.133,320.165 e
33 7.09 61014-=H%-2-+ € H,0 (M-H] 2971  267.053  116.943,235.951,841.513 4
L
39 740 Fii i E C,;H,,0, [M+H]* 167503754 254.504  253.265,326.706,237.055 i
40 7.83 Eieos i Cy,H,,0,, [M-H] 275924 459.142  116.943,145.946,235.951 RS
41 9.85 WEE R C,H,,0, [M-H] 354 269.931  264.873,265.896,267.918 L
42 986 FELLALIR CyoH,,0, [M-H]- 34226 329.268  99.935,243.923,477.235 iR A
43 10.84 BN R o, 04 [M-H] 1826 469223  99.935,145.936,243.923 T A
it

44 1124 HIBNEEFR] C,sH,40, [M+H]* 24605 302379  288.353,336.189,350.329  BEA  BEENK
45 1141 DU B C,6H,,0, (M-H] 28166 283.095  116.943,311.256,467.219  #7* i
46 1147 Rugosinone C, H NO,  [M+H] 682574 352.187  114.019,294.145,469.260  #Hf1 /LWy
47 11.48 AR C,oH 404 [M-H] 31160 373.134  207.950,235.951,283.050 # % )
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2.2 HLJDD %47 GA 84 X4k o Fede 5 547

3 33 A DGR R 4G G RS A AT A A B i e L 54
TP, 32 BE PR ALY RT 10 W3R 2, 4551 250 4~ HLJDD Ji,
Y RHIERHE A . BEAh 13 3] 484 4 GA AH GRS S .
BB ZE AR , e ARG L R 25 37 41

®2 FEREUHRSHLFER

MOL ID k&% O0B% DL EE HEAM
MOL000098 Mz % 4643 0.28 155 ik M
MOL000359  B-%4fifE 3691  0.87 64 WA HE
MOL001458  B{ZE  30.67  0.86 39 piges
MOL002714  LEAZHE 3352 021 38 WA
MOLO000785 BT 64.60  0.65 37 HEIELHAA
MOL004557 fEFH 5383 044 33 HEF
MOL002935 EXRAF 2953 0.77 32 W
MOL002901  EAAf  43.83  0.58 32 B
MOL001454  /NEEfE  36.86  0.78 31 L3N
MOL001668  HEF R 59.26  0.41 29 HE ¥
2.3 PPIM%

A String B4 P A B 5 AR PPTIIZE B (1] 2) , T 3%
TSV 30 o H53Z 3T A Cytoscape 3.10.1 #1444 2 PP XY
K (B 3), S B RR A R B M KON, B, %
FRTLT 0 5 H AR S AR VR R . B R R X
D 45450 37 4719 s R 686 45300 , 38 ek BE H vt A IR0
P O PEFE BRITE A AT 10 ML B (K 3)

%A\%L\é

i;%%
On

2 REWSIREPPIML

YN
a ‘é\‘ S

E3 ZEMAPPIMLE
£®3 10 EO0BEEKER

s LA L N o & R R 9 Y
1 IL6 32 78.975 139 0.025 000
2 PPARG 31 102.150 502 0.023 810
3 IL1B 31 55.975 139 0.024 390
4 TNF 31 55.975 139 0.024 390
5 MMP9 29 35.033 149 0.022 727
6 PTGS2 29 25.948 301 0.022 727
7 CXCL8 28 37.049 741 0.022 727
8 IL10 28 23.737 192 0.021 739
9 TGFB1 27 32.952 897 0.021 739
10 RELA 23 34.737 941 0.020 000

24 FHRIMER

GO ®WHEMH 351 GO A H (K 4) , Hoh £ 7id 72 (bio-
progress , BP) 2% H 201>, {4 4 AE ST H R 3R 3k (19 1E JA 45
A RONE 2 LA T R ) TE R AN A TL-8 T~
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