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Pharmacodynamic substances and mechanism of Xiaoyan Lidan Pian
in the treatment of cholangitis based on UPLC-LTQ-Orbitrap-
MS/MS and network pharmacology

CHE Gui-juan'” ,KUANG Yan-hui', YAN Zeng-hao' ,WANG De-qin' ,ZHANG Si-si'* , LIU Xiao-qiu’"*

" Guangzhou Baiyun Mountain Hutchison Whampoa Chinese Medicine Co. ,Lid. ,Guangzhou 510000, China;
> Shenyang Pharmaceutical University ,Shenyang 110015 , China

Abstract : Based on the ultra performance liquid chromatography-linear ion trap quadrupole-Orbitrap-mass spectrometry/mass
spectrometry ( UPLC-LTQ-Orbitrap-MS/MS) and network pharmacology, the pharmacodynamic substances, potential targets
and mechanisms of Xiaoyan Lidan Pian (XLP) in the treatment of cholangitis were predicted , which laid a foundation for fur-
ther revealing its mechanism of action in the treatment of cholangitis. Determination of chemical components of XLP by UPLC-
LTQ-Orbitrap-MS/MS. Use ThermoXcalibur software to accurate calculate its precise molecular formula within the range of 5
x 10°mass deviation ,and conduct qualitative analysis of chemical components in combination with the information of relevant
compound fragmentation fragments and retention time in the literature. Using SwissADME database to filter components , Swis-
sTargetPrediction database to predicted component tagets, OMIM, Drugbank and GeneCards database to collect disease tar-
gets ; Cytoscape to construct an active ingredient-targets-pathway network. Eighty-nine compounds were preliminarily inferred
from XLP,including alkaloids, flavonoids, lactones, phenolic acids, diterpenoids, triterpenoids. Eight hundred and seventy-six

potential targets were predicted ,four hundred and sixty-one disease-related targets were retrieved ,and seventy-six intersection
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targets were identified , including signal transduction and transcription activator 3 (STAT3) ,interleukin-6 (IL-6) ,and epider-

mal growth factor receptor (EGFR) ,etc. The involved pathways include Chemokine signaling pathway , NF-xB signaling path-

way , tumor necrosis factor (TNF) signaling pathway , PI3K-Akt signaling pathway, etc. The forecast results show 44 effective

substances of XLP in treating cholangitis. It may act on STAT3,IL-6 and other targets, regulate multiple signal pathways to

play the role of anti inflammation ,reducing cholestasis and anti liver fibrosis to treat cholangitis.

Key words : Xiaoyan Lidan Pian; UPLC-LTQ-Orbitrap-MS/MS ; cholangitis ; network pharmacology
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Table 1 Mass spectrometry information of chemical constituents of XLP
No r A&7 R [z ‘
’ ('min) Compound Molecular MS Error MS2 R
formula ( % 10()) Source
1 3.5 s CoHeo. 355.1025 337 164 163, 0
hlorogenic aci 16 118 Y9 0.426 V104,105, FNE
C”:;‘g;i‘;;'d [M+H]* 135 117 R
2 3.86 2 R 355.102 4 PO
Cryptochlorogenic acid CisHis O [M+H]* 0.004 167,164,163, %F‘L‘\J%_‘
I + 149 135 R L
3 3.95 M 181.049 4 S
Caffeic acid""] Co 5 0, (M+H]* -0.637 163,135,117 .89 Pf:%ﬁ
4 3.9 2,5- 2R AR o 153.0191
2,5-Dihydroxybenzoic acid!® 764 [M-H]- -1.320 152,154 110 109 108 & #{ &
5 5.09 1-J5 1 E-B- T LI N 1990866
1—Hydr()xym(-:thyl—[-;’—carh()lin(-:{gw 12341012 [M+H]* -0.048 181 .154 AR
6 5 45 1R -7 -F5 41 L bk CoILN.O.  229-0607
1—Carboxy—7—hydroxy—ﬁ—carbolineM 1277877273 [M+H]* 0.518 211,183 155128 B
7 5 7 AP 2 CoHeO. 593.1517
Vicenin-2!7! 27 130 V15 [M-H- 0.905 575.503 473 383 353 (R
8§ 5.9 ¢RI CHeo. 5631412
Isoschaftoside "] 267728 14 [M-H]- 1.086 443 383 353 227 BB
9 6.14 1-Z FeA- RSBk T 227.117 7
1-Ethyl—4—methoxy—B—czﬂrboline{9 147714720 [M+H]* -0.659 199,124 113 R
10 6.27 1- R -3-1: EL O CoHLN.O,  213.0658
1-Carboxy-B-carboline'®! R P I 0.066 195,167 ,140 113 FV/N
11 6.49 1A LM CoHoN.O. 2410971
1-Propanoic aci(l-ﬁ-carboline[9] 1450127722 [M+H]* -0.142 223 195 140 113 w ok
2 69 SR A Moo, 5631414
Schaftoside!7) 267728 14 [M-H]" 0.791 503443 383 353  {RE{H
13 7.6l 3-HIE-BRIR K-S ,6- ClN.O, 251.0816
3-Methylcanthin-5 ,6-dione[9] 15702 [M+H]* 0.581 223 195,168 A
14 7.86 1 4o 45 2 -3- 1 L CoHoN.O. 243.0764
1—Methoxycarbonyl—4—hydroxy—ﬁ—carboline[9']0] 1302 [M+H]* 0.118 183,155 AR
15 8.37 3 4- AR R Cio.  137.0243
3 ,4-Dihydroxybenzaldehyde!!!] 7HeU3 MLHT -0.929 136,138,108 109 1R
16 8.46 s1.012] 607.166 1
Glycoside CulloOis Oy gy 0-648 460 427 409 IR
17 8.60 jet: i S1.[12] 331.190 4
Abietane diterpenoids CooHys Oy [M+H]* 0.043 313 227 213 209 VR BT
18 9 57 8-F2 JL Ak PR KT CoHN.o. 237.0658
8-Hydroxycanthin-6-one!?] 14 g Ny Uy . -0.439 259 209 154 128 113 %
Yy [M+H] =
19 9.71 1-2 34 S8 - - (L C oo, 2431130
1—Elhyl—4—methoxy—g—hydroxycanthin—l[}—(‘,arbline[gJ 14714722 [M+H]* 0.723 227213 .196,182 139 113 # K
20 9.9 - T B B-PR LI CoHoN.O, 227.0816
1—Melhuxycarbonyl—ﬁ—carbolineW 13072 [M+H]* 0.246 249 195,167,140 113 AR
21 10.11 fets ; S1.[12] 389.1959
Abietane diterpenoids Cyy Hyg Og TMH]* 0.141 371 311269 243  Z@ris
22 10.30 SO N 7 O 513.269 7
Andrographiside I [f] 4> 5 4 {4 [ 13 2677407710 + 0.558 351333315297 0
7t [M+H] &
23 10.90 LTE N oo, 5132697
Andrographiside 5% [F] 4> S #4413 26774010 + 0.441 351,333 315297  ZROE
IT 7 EN [M+H] ZRIINSUS
24 10.97 FEIHIAE Vitexin!7 o HaO.  431.00838 401 373 341 311,
o AT IMenT 0-974 283200 171 A
25 10.99 FEHHT-0-B-D-H R F BT CoH.0. 4470031
Apigenin-7-0--D-glucuronide'*) AT M4 HT -0.028 271,153 119 B
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%% 1( Continued Tab. 1)
No. r e Nﬁiir MS i—f Ms? R
(min) Compound P (x10%) Source
6 1113 HAE TR Rosmarinic acid "™ Cuto0y RN nam BTl R
27 11.18 Nigakihemiacetal A €y, Hy, 0, E iﬂz f}ﬁ 8 -1.349 41036307 f‘2‘9393 2, A
28 11.39 Abietane diterpenoid!'?] Cyy Hy O E;{S f}ﬁ 8 4.799 287279 273 205  {EELL
9 12.72 Dehydrocrenatinel®’ CisHia N, 0 ?ias +1£12] 2 030 212;2\‘212544\‘211103\ .
w132 1-EthenIy-Iiﬁiﬁifﬁiﬁiﬁﬁiﬁline[‘” C1aHi2 N2 0; ﬁt/ll .+OI?I7] : 0.183 1!5243\61‘4211\31‘16 A
31 1412 AJREEZ Luteolin! ' Cy5H,004 2??\&_0:1?_5 0.136 199 151 133 %’;{;4;
32 14.30 Picrasidine Q'] CisHpN, 0, ?6M7+0;6] ? 0.791 252183168140 K
33 14.30 4-Met§;$.§}%ijfi%§jfi“’v'OT CysH o N, 0, ?;7;0}7[6} ? 0.791 252183 168,140 A
34 1555 Anﬁ ;ﬁﬁfi ) CyoHyy Os ?fwl ;21:6} 5 oo 70131357?253733 N
35 15.89 lét&%ézliii%iifzg CisHigN, 0, ?;7:}25 ? 0.450 280,241,124 113 K
36 16.02 Ani:ﬁfﬂi%m J CayHy Oy, E‘IQVI] ;115{‘3 0w 329 314222199 SR
37 16.59 . dm?:sf?iid““] CagHag O 3?;/'[_1}% 8 1.317 319 275 0
3 16.69 by dmxyl:n'i Z‘;’;sz)hde[ o) CoHay O 3?;42;[?2 1.431 333.321 SO
39 17.19 Picrasidine M) CooHy N, Oy ?iﬂl +1}711] 5 0.261 513246 113 PN
40  17.38 Isoj‘(‘ f g‘;apti('jff[ " CyoH3 05 Eiﬂl ;2}116] f’ 0.112 70 13\1357\32\93733 C g
41 17.68 Dihydroxydimethoxyflavone!'! CirHiy O Eylvf ;0516} f 0.085 300287 .177 154  ZiviE
2 17.86 Aji (‘)‘;‘fﬁﬂiﬁﬂ Cy3Hys 0y 4&' _1:1? Y ass 299 284269 FELE
43 17.86 >Hy d;“%;g:}‘i‘:;‘;:i:;:fﬂ?( 2R)- Cy3Hy 0y 4?:\/'[_1:? b 20ss 299284 269 L
womw 0l G S ams AT e
45 18.39 » ﬁif‘nitiﬁiﬁm J CagHis 0y ?9M7 ;2;‘3 o s 5192\9393‘52\53917 .
46 19.19 141131053?1111121;@5(;11?[1:;%31%31” CagHag Oy ‘&5 +2}5§ ‘f 0.163 517 333 315,297 ZFii
I o A KR S EE R
48 19.44 Nigakilactone D Cyy Hag Og Eﬁfﬁ? 0 0.347 . ‘327015“219991‘\215373‘\ o A
49  19.46 EKBRKA Canthin- CulgN,0  Z21OTH0 g 0h 206193192 178 166 K
6-one [M+H]*
50  19.77 ;;g?;i‘ig:jiﬂ:ﬁ:ﬁi '[f)_;] Cy3Hay Oy ?;/17 ;1}3[9} 3 0.298 499 337 315 T
51 20.05 @i;};ﬂ C15H,0 05 ZE?W'_OES ? 1.202 241,197 135 117 %03
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2:5% 1( Continued Tab. 1)

i a0 BRZE ;
t A 3
No. ) C{JC N ‘%d Molecular MS Error MS? SEAE
('min) ompoun formula ( x 10 ) Source
1-HIE 4 8- S JE-B- I L i 257.092 2
52 20.74 ’ C4H;,N,0 0.355 225,197 182 F
1-Formyl4 ,8-dimethoxy-B-carboline! '} WU M H] Y oo wA
5-Hydroxy-7,8,2",5"-tetramethoxyflavone- . 521.165 5 .
53 21.18 T CysHygO 0.225 359 344 331,285 286 ZF.Ni%E
S—O—glucoside[ 18] »mER [M+H]* A A A A A
IR D 521.165 5
54 21.18 r CysHpg O 0.225 359 344 331,285 286 . %
Andrographidine D% BRI IM4HTT L
4,5- W LR R KT 281.092 1
55 21.35 ’ : CisHN,0 0.111 266,237 220,167 Siis
4 ,5-Dimethoxycanthin-6-one ®] 107 [M+H]* e wA
0 B 329.101 6 314 299 285
5 21.97 CisHy6 0, 1.1 U TEINTE
6 ? Andrographin'® 1866 [M+H]* 39 199 .165 Lt
B O TN 481.279 8 .
57 22.73 Cae Hyo O, 0.323 319,301,289 261 191 %%
Neoandrographolide'#] w08 [M+H]* oo Hhe
14-EF O IENBE 335.221 6 317,299 259 119
58 23.54 CyoH30 O .2 VT T ENGE
33 14-Deoxyandrographolide 4! 00T [M+H]* 0.286 133,107 AL
F AR 2 A i 333.206 2
59 23.81 : CyoHyg O -0.498 287.315.297 211  ZR.i
Dehydroandrographolide'*! 20728 [M+H]* e b
481.187 0
60 24.60 Picrasidine H!®! CogHyy Ny Oy IMH]* 0.017 449 253 238 228 185 Ak
4-HV ST - B BB Lt 241.097 2 228 213
61 24.60 C4H;,N,0 0. 066 P s
4-Methoxicabonyl-1 -formyl--carboline®’ MR M+ H] T 196 167 124 sk
T24EZ A 283.060 5 268 262 234 .
CiH,;, 0 VETEAETT ZENTE
62 25.01 Oroxylin A 16825 LH] 1.59 214 178 163 =
495.202 9 476 351 267
. 1. [9] C.oHo N, O N N N e
63 25.59 Picrasidine C 29 Hpg N4 Oy TM+H] 0.340 253 225 212 168 BN
5,7,2",3'- 343.117 6
64 25.87 T r CioH 50, -0.101 328 313 285 T
Tetramethoxyflavone* 16] 197186 [M+H]* ) h =
i 313.072 3 o s
65 25.87 ./IJ.A%. Cy7H4 06 i 1.625 298 283 255 VR B
Cirsimaritin [M-H]
BASH 1 313.0723 .
. e Cy;H,,0, . RO
66 25.89 Skulleapflavone T 17H14 06 CMLHT 1.625 314 315,283 TEIOE
5,4 - AT, 8- T AU H 315.086 5
7 25. ’ ’ - G H, O, .652 287 271 197 153 ZE0E
6 3-89 5,4'-Dihydroxy-7 ,S-dimelhoxy-ﬂavone[m 17 e [M+H]* 0.65 300,287, 97,153 FRiLE
1-B-HhcHE-3-(4-H S E-B- i EE ) -1 -2 -
. 421.166 0 .
68 26.00 1-B-Carboline-3- (4-methoxy-3- CysHyy N, O, CM+H] 0.279 403 253 211 BN
carboline ) -propan-2-one! '’
345.097 1 V2 bt
69 26.30 Pachypodol CisH60; TMH]* 0.231 330,315,297 283 169 {RZiEEL
. 451.176 6
70 27.18 Picrasidine A% CyHyy Ny O IMH]* 0.143 283 241,226,199 FEV/N
449.197 4
71 27.74 Kumujiansine ®! Cpg Hyy N4 O, (M +H]* 0.551 225 212,199 152 K
AR T 319.226 9 2 v e
7 27.87 B LIEN T Cy0H3y 05 it 0.309 301,289 205,109  ZE0iE
Andrograpanin [M+H]
L . 445.212 4 e
73 28.23 Aurantiamide acetate CyHyN, 0, IMaH]* 0.186 252 224 194 134 105 JZIEIH
; 479.208 0
74 28.63 Picrasidine F Ca9 Hpg N, O (MaH] 0.507449 267 252 237 227 197 16§k
. 315.1956 N,
75 29.00 Diterpenoids!?] CypHas 05 MaH 0.282 297279227 212 REE
. . T 313.179 8 o )
76 29.09 Abietane diterpenoids''?) CyoHy, 05 (M +H]* 0.131 295 277 228 237 R
T T R . 299.091 7 .
77 29.18 S5 Cy7H, 05 0.903 283 267 255 238  ZELE

Moslosooflavone [M+H]*
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2:5% 1( Continued Tab. 1)

TR R

No. " Gk Molecular MS Error MS? R
(min) Compound - (x106) Source
78 29.32 dimethsoi/lz?}f;z;;i;ne[ o CirHiy605 2?;_03?2 -1.026 284 269 0%

79 29.77 Kiﬁj‘ﬁﬁﬁg] CaoHy N, 0, ?12/19;2}11? s 279 267 227199 Wik

80  29.80 Dehyﬁfﬁj& zie[‘” CisH 4N, 0, ?i: ;}ﬁ S 0.062253 254 256 240 227 197 14 A
81  30.04 ;_ :;i:;"yyﬂzvfmjﬂ CyHi604 Eiﬂg:gl] 5 41,503 314,299 285 268.165 %03k
82 30.63 i [Ef;;"szﬂi;eﬁx] CoH g0, ?vsv? ! :IZJ T 0550 344331 320 285 286 L
83 30.63 15e ti:::}:yx;]fwijﬂ CioHyg0, [3;?': }157 0.559 344 331329285286 %0
84  30.63 3&3;:;{103“;”;3 CoHy50; ?fwg ::{2} ? 0.308 360 361 381 344 ZELE
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Table 2 Peak area specific ranking of cholangitis associated components by XLP treatment

No. Iy TS 5 H K
Component Proportion of peak area( % ) Source
1 Wik 2503 TR Dehydroandrographolide 7.25 O
2 3% PR Andrographolide 6.35 TR
3 4- A 3-5 - S BRI 4-Methoxy-5-hydroxycanthin-6-one 5.54 A
4 4 ,5- 7 F A L4k BR KT 4 ,5-Dimethoxy-canthin-6-one 3.61 PN
5 14-E 5 ZF NS 14-Deoxyandrographolide 3.54 RS
6 Hr D NBETTJC Andrograpanin 2.46 I
7 SR ENTES Tsoandrographolide 2.15 ZEE
8 FEAFEARG Dehydrocrenatidine 2.05 E/N
9 AN, 2, Kumujiantine 2.04 R
10 B oI NTR Neoandrographolide 1.48 FDTE
11 ARJREEZE Luteolin 1.47 ZEOE BRI
12 14-Deoxy-17-hydroxyandrographolide 1.37 LT
13 1- 480 /P R -B-THR Bk 1-Methoxycarbonyl-B-carboline 1.35 AR
14 P iEFR Rosmarinic acid 1.34 VR B
15 JE3EZE Apigenin 1.32 TR
16 HFET H I Moslosooflavone 1.06 O
17 1 -2 4% B4 - 4 -8 - S5 B -B-HE FL BBk 1 -Ethenyl4-methoxy-8 -hydroxycanthin-B-carboline 0.99 TR
18 Picrasidine A 0.88 R

19 1-B-HRFE-3-(4-F S JE-B-1 3% ) -N -2 1-B-Carboline-3-(4-methoxy-B-carboline ) -propan-2-one 0.83 R

>+
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2:5% 2 ( Continued Tab. 2)

No. % VEETRI R 5 SRR
Component Proportion of peak area(% ) Source

20 Pachypodol 0.81 e

21 132 A JE-B-RF EL Ik 1-Hydroxymethyl-B-carboline 0.80 o

22 Aurantiamide acetate 0.77 R R

23 1-2.34 8- HI 4 JL-B-ME 0Bk 1-Ethyl4 ,8-dimethoxy-B-carboline 0.75 AR

24 1-R 3L -B-IH: Lk 1-Propanoic acid--carboline 0.68 SN

25 Picrasidine M 0.67 RN

26 Picrasidine H 0.64 AR

27 4T 4 3 -1 -1 ik 3L -B-1H: 5 Mk 4-Methoxicabonyl-1-formyl-B-carboline 0.64 SN

28 1-F 2B [0k 1-Carboxy-B-carboline 0.52 RPN

29 1-H 34 8- — H 45 -B-rREL ik 1-Formyl4 ,8-dimethoxy-B-carboline 0.46 FYN

30 1-2.34-H 4 3L-B-MR UMk 1-Ethyl4-methoxy-B-carboline 0.40 AR

31 1-2, 34 4 58 -5 8- LMk 1-Ethyl-4-methoxy-8-hydroxycanthin-B-carbline 0.26 PN

32 Picrasidine C 0.19 A

33 BB £ Corosolic acid 0.17 PO IR R

34 Dihydroxydimethoxyflavone 0.16 ik

35 Nigakilactone D 0.14 SN

36 P K I Canthin-6-one 0.14 FYN

37 T-2Z4EZ A Oroxylin A 0. 14 O

38 2,5- AR 2,5-Dihydroxybenzoic acid 0.11 VR B

39 Dehydrocrenatine 0.10 E/N

40 8- 35 Ik B KA 8-Hydroxycanthin-6-one 0.09 PN

41 Kumujiansine 0.07 RPN

42 WIMERZ Caffeic acid 0.06 RO VER

43 ZEOFEB N Andrographin 0.06 ZEOTE

44 5-Hydroxy-7 ,8-dimethoxydihydroflavone 0.06 SO

3 g P38 MAPKs &4k, #1] COX2 F1 iNOS {4 7% ¥, MM
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1 p-JAK2 p-STAT3 .NLRP3 TLR4  NF-xB 3 [ fr 3
5, BEWTHGT 5P B g AR VR T, 18 o] DAl 2
ARANME (HSC) 36 AL 37 %0 0 3 N T AT 40 1) A
ML H LPS 35 511 COX2 JE M2 /K 280 38 1N
B AT FEAIG IL-6 \TNF-o 7K, 30 27 4k A0 AH O H 3=
K U LT R TTRL 2 A-HT S S-S - R kbR
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