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Identification of the chemical composition of Xiaoshi granules and study on its potential mechanism of the
treatment of functional dyspepsia

YU Qiuxiang, LI Siyu, CHANG An, FENG Jiaxin, ZHANG Hui (School of Pharmacy, Liaoning University of
Traditional Chinese Medicine, Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE To identify the chemical composition of Xiaoshi granules, and investigate its potential mechanism of
action in the treatment of functional dyspepsia (FD). METHODS Firstly, ultra-performance liquid chromatography tandem
quadrupole time-of-flight mass spectrometry was used to analyze the composition of the Xiaoshi granules, and then network
pharmacology was used to screen the potential targets of the Xiaoshi granules for the treatment of FD. Molecular docking of core
components and targets was performed by using AutoDock Tools 1.5.6 software. RESULTS A total of 53 major chemical
components, mainly flavonoids and organic acids, were identified from Xiaoshi granules. Network pharmacology screened core
components such as quercetin, isorhamnetin, kaempferol and rutin, six core targets such as estrogen receptor (ESR1), signal
transducer and activator of transcription (STAT3) , androgen receptor (AR) , cellular tumor antigen (TP53) , hypoxia-inducible
factor 1 subunit a in breast cancer tissue (HIF1A) , proto-oncogene tyrosine protein kinase (SRC), and obtained major signaling
pathways such as phosphatidylinositol 3-kinase (PI3K)-protein kinase B (Akt), advanced glycosylation products (AGE)-receptor
for advanced glycosylation end products (RAGE) , mitogen-activated protein kinase (MAPK). The molecular docking results
showed good docking activity between the core components and the core targets. CONCLUSIONS Xiaoshi granules may act on
STAT3, HIF1A, SRC and other targets through quercetin, isorhamnetin, kaempferol and other active ingredients to regulate PI3K-
Akt, AGE-RAGE, MAPK and other signal pathways, thus exerting its therapeutic effect on FD.
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2.1.3 (4 R Agilent Co (034 (50 mm X 2.1
mm) , LA 0.1% H R /KBS (A)- MG (B) Mt shAR R4 71
JEVEME (0~3 min, 95% A ;3~5 min, 95%A—90% A ;5~
15 min, 90%A—80%A; 15~25 min, 80%A—55%A;
25~35 min, 55%A—20%A; 35~35.5 min, 20%A—
95%A 3 35.5~40 min, 95%A ) ; i 4y 30 °C; JiL i 4y 0.4
mL/min ; K5035 4 A 325 nm; PEAE 54 3 L ; AT B[]
740 min, ¥ 35 VEIE A £ 50 IS A TS R 5
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2.1.4 ik CSRAIMmE S B 7 IR (ESD  7E1E ( f 5
TR, TR AR ] Auto MS/MS A ; 1
PSR A 6 L/min, TR SRR R 250 °C; BN
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24 7y T AL B A2 90 45 B 20 B T A (BATMAN-TCM,
http://bionet.ncpsb. org/batman-tcm/) I H1 24 2 4 24 Bil 24
S M & B B (TCMSP, https : //old. temsp-e. com/te-
msp.php) o7, AR F1 A= 5 F) T (oral bioavailability
OB) =30% 1 Lipinski 2 24 1 J5 W i BE 36 14 L s SR
J&i Al FH UniProt (4} /% (https : //www.uniprot.org/) 3% B
SR, 2 S 20T B ORI P A3 A R

2.2.2  FDARSCHL G LA i
R K 17) 7F GeneCards %4 & /& (https : //www. genecards.
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2 2 1 - 25 5O A H (protein-protein interaction,
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Bl F.AEFERXTEASTH UPLC-Q-TOF-MS il &2 EFrE

1 HRFNUERSEEER
55 4/ min R miz(SEfE) miz(BE () WE/X10°) EREEY FERREF (ml2) kit

| 0375 CHO, 115.003 6 115.0037 071 M-HJ" 71.0140,73.0240,114.996 0 JUE

2 0391 CH,NO, 118.0865 118.0863 -2.09 [MH] 53.0383,54.048 7.72.080 2 L4

3 0392 CHO; 133.0142 133.0142 0 M=H]" 72.9935.89.0249.113.0137 Rm

4 0425 CHO0, 1750249 175,048 007 M—H]" 116.0170,85.0973.,173.032 1 frzC

5 0475 CHO: 1910197 1910249 0.14 M=HJ" 111.0125,129.0243,173.0049 g

6 0491 CoHNO 268.1040 268.1044 0.1 [M+H] 136.062.3,119.036 0,90.025 0 S

7 0492 CHO: 117.0194 117.0193 027 M=H]" 73.0296,99.008 6,116,927 0 A

8 0524 CoH:0y 3810794 3810798 —0.09 VK] 179.0558.,219.042 5,341,108 4 [

9 0.685 CisHii0s 3150721 3150722 —0.14 [M—H]" 153.0099.163.036 3,315.0712 5 LA HR-3-0- kA
10 1023 C.H0, 329.0878 329.0873 002 [M—H]" 123.0418,167.0348.,269.058 6 R
1l L7 CH0¢ 271048 217,068 5 -021 [MENAT 175.0509,127.0439 ETH
1 1422 CiHNO, 203.0827 203.0826 —048 M=H]" 159.090 5,184,978 6,201,089 0 L4
13 1439 CHO, 109.029 5 109.0295 0 M=H]" §1.0349.91.0183.108.0193 2L
14 1522 CH0, 119.0295 119.0295 0 [M-H]" 107.036 8, 111043 1 SRR
15 2767 CHO 169.0480 169.049'5 021 [M+H) 151.044.0,105.034 5,95.048 3 HHER
16 2818 CH0¢ 179.0541 179036 1 006 M=H]" 179.054 1,161,124 1,101,025 4 R it
17 3,066 CHO; 1630391 163.0390 —0.18 [MH] 135.0440,117.0336,89.0389,1200812  T-HEEEZ
18 3349 CHi0y 377.0843 377.0833 003 [M#Na+ 359.0733.,215.0522,185.0209 e
19 3475 CHi00 3770843 3770833 003 [M+NaJ+ 359.0783,215.0524,185.021 0 B
2 3,554 CHis0, 3770843 3770833 003 [M#NaJ+ 359.0727,215.051 9,185,020 3 FbRIFR
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- 2876+ China Pharmacy 2022 Vol. 33 No. 23 HEZG 2022485 33 5 23 1)



gR1

£ o/ min AR miz(SEfE) miz(FBE{H) BEI(X10%) L3R 5N FERRET (nl2) it

2 4479 Coli0 195.063 1 195.0652 —0.8 [M+H]' 145.0324,177.0556,191.0579 BE T

n 4744 CHO, 1750179 1750156 -170 [M+K] 133.0524,137.058 7 2-HUAE SRR
3 4745 CHO. 1530193 1530193 0 M-H]" 108.0218,109.029 4 T

% 4804 CH:0; 1530545 153.0546 0.14 [M+H] 109.0297.136.016 6,151,040 1 T

25 5591 CoHy 0y 4331319 4331129 0.05 [M+H]' 433.1329.271.080 0,345,079 6 Rtz

2% 6071 CoHy 0y 4310978 431,098 4 —007 [M—H] 311.056.4,341.066 8,283.0601 5,161.0042  $HlZ:

i 6739 CHCH,CO0H 119.0350 119.0350 0 [M:COOH] 75,043 1,71.0368,106.6399 T

bi] 7037 CsHi0s 270534 2850409 -0.13 M=H]" 151.0034,159.0378.257.045 9 ISR

29 7220 CsHi0s 287,053 5 2870550 005 [M+H] 153.0189.241.0509.257.0378 AREE:

30 7636 CyoHi0s 4873054 4873429 0.15 [M=H]" 373.0579.377.2852,393.3174 3-epi-corosolic acid

3l 8.018 CHOs 137.0244 137.0244 0 [M-H]" 93,034 1,97.9979.111.068 0 MR

3 8483 CosOs 565.286 4 565.1552 —0.03 [M+H] 445.1017.483.0098,561.1679 6-C-AH-8-C-ERR TR

3 8.500 CuHy0y 410979 431,098 4 =007 [M—H]~ 185.059 4,255,094 3,287.051 1 IR AT

34 8915 CsHi0; 2910843 2910863 0.05 [M+H] 123,045 0,147,045 0,165,055 0 FIEF

§.964 291,084 0 2910863 005 [MeH) 123,049, 147,045 3.161.060 6
35 CsHi0; . kg
9.116 289.0693 290718 -0.13 [M-H] 123,043 7,217,085 2,179.035 8

36 13750 CsHi05 269.045 5 269.045 5 0 [M-H]" 195.0473,225.0571,268.039 3 IHAZ

37 14680 CoHy0 4533469 4533493 0.06 [M+K] 4533453 341447114092 5 A

38 1499 CsHi0s 3010354 3010354 —0.8 M-H]" 273.039 8,257,046 1 g%

39 18.069 CH0; 3010707 3010707 0 [M+H] 107.045 6,257,045 2,272,068 2 REHEE

40 19,049 CHNO; 50785 2450768 0.05 [M+H] 116.0352,65.007 1,70.026 1 i

4 19.299 CoH.0, 010819 010819 0 M-H] 77039 5,135.0452,165.019 4 DEP< A~

1) 19316 Coll0s 4853343 4853272 0.10 M=H]" 4513342425306 2,485,335 4.377.084 0 cuscaphic acid BIC/D
I 19731 CoHi0y 401,088 1 4010878 001 M=H]" 289.0872 245,142 5,125,063 1 e ER
4 24,167 CiH0, 3023059 302,305 4 =015 [MNH,) 265.0537,284.295 4,285,071 1 BIRR

4 25214 Col0p 5711815 5771351 0.09 [M=H]" 539.0973,559.123 8,575.1524 JFlE£B,

4 25,994 CHi0s 317.085 3172085 —0.07 [M+H] 111.0087,123.031 8,131.0428 FHEE

I 26277 CH0r 317.0289 3172085 —0.07 [M+H] 209.0339.285.0371,313.058 3 REE IR

% 26875 CsHy0, 2790330 2792330 0 M=H]" 217.1967,045.2259.277.040 2 TR

4 AV CollOy¢ 633.1493 633.1426 0.05 [M#NA]' 303.048 6,387.0170,465.0979 BT

50 27.606 CH0s 2552332 2552330 —0.18 [M—H] 91.0254,135.0392 FRE

51 29,630 CHO, 149.0092 149.0092 0 [M=H]" 72,993 6,87.0099.148.889 8 Bam

5 34019 CoH05 4573526 4573536 005 [M+H] 4393569411361 7,393.349 6 R

53 36,295 CuHy0, 393.0999 393.2999 0 [M+H] 2472943 357.6742,389.0927 HEENR
3.2 SHEBHIETT FD WIERYLH TN &R DL RIEPE RS, 2 AR R IS BB AR (B-4
3.2.1  TH B UKL M B oy B AR A A 1) 1 328 45 Pt G R R T o BT S AR S PPI

% TCMSP . TCMID X BATMAN-TCM %4 2 , 5 1% &
L S5 T, DT B R b 25 HH 19 53 Fh = 24k 2 Al
S T 23 FTE RS (LR R LS S R
R, MPAHEERZ O AL 2061,

3.2.2 FD ¥ AR e 45 R M GeneCards ., Drug-
bank ,OMIM 3 /K4 7 L0 1 ) FD SO $E 5 2 711
ARG S-SR A B R R 1 1474 K AR RIH &
WORRYT FD RIS 7ERE A

3.2.3 2GR A HAR MR T AR “2iH)-
BT -HE R HAE M BT A R R Wi A 126 %3,
W2 A 50 5530, S RAE R A 22 %30, 7 T A 18 %kl
GRAGE Z U W] 53206 PR o A B A B 22 ) o
3 o LA 2% 2% 10 R B 7 6 S (ELHE 44 i 7
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W28 AL 5 SR ([ 2) 7R, 28 Cytoscape 3.9.0 Bk 41 i
J& B AT 3] 6 A% AR 1, 3 0 A ECR A2 A (es-
trogen receptor, ESR1) | i i# Z 5% & (androgen receptor,
AR) A5 5 % 5 5 1 5 0% N (signal transducer and
activator of transcription, STAT3) . 4 it Ji 722 $7¢ /L ( cellu-
lar tumour antigen, TP53) \FLARE AL BARE T F 1
¥ #% o (hypoxia-inducible factor 1 subunit « in breast can-
cer tissue, HIF1A) | J5 J Hk (R 158 20 R 46 1 384 B (proto-
oncogene tyrosine protein kinase, SRC)

3.24 GOYRETE B M KEGG il i & £ T 45 8 GO
DIRe B i 45 R s |, 2R 15 T 6234~ GO 44 H , {4
330 4 ¥ 1 72 (bioprogress , BP) 2 H | 141 N4 g 4H
77 (cell components, CC) 4% H 1 152 /1~43F Jjfig (molicu-
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2 MS-Fefm 2 SRR ) PPI A AT AL AL

lar function, MF) 2% H . BP ¥ K G Ig Z2 08 A9 J2 i % 24
PRI 53— 18 S5 I B %o Bt 4L 118 i I 45 5 CC 1 S 240 i g
BRSPS R I S IR X A s MF SR M il &
) T SRS T A A A2 AT P B AR S )
SEHFIE RS

KEGG # fif & (£ Hr g5 R R, e4R15 1731458
(g A <<0.05) , HE2 FERT A5 538 B AL 45 S RV 48 AR
BYYI T3 FS B A AL, B R IE LS 3-0 1 (phospha-
tidylinositol 3-kinase, PI3K)-25 [ B (protein kinase B,
Akt) 2224 A 8 H B (mitogen-activated protein ki-
nase , MAPK) X W 4R AL 7= ) (advanced glycosylation
products, AGE ) - i i e Ak 2K 7= W) 3Z 1K (receptor for
advanced glycosylation end products, RAGE) 5% , fi it 2
HNEAT —LE [ A R - S e (538 1
3.2.5 {HEMUR EEIE VN SO R E R T
YHEZER S PRHEES R BoR R LA T R
R T B4 IS0 FL R ESRT AR (STAT3  TP53
HIF1A SRC #9454 /N T —17.0 keal/mol , % ] H &%
AiE R
4 g

AR FD 1Y LI HLT A 58 2 W, (R CA 58 &
B, H WiE 2 sh Dy Re R AR RS | AR S M A
PP R AT RE S EFD U, ARAFgTAE R AR,
Wi 2 ARl REAR R B- B R R
PTG YTEFD MRS Al Re AR SRR . A
KIS R, i 28 HA e 87 18 M- L
HEDRE AR B W 2l T i VR P S T T ek
5 R | PR O v R 5 R TR D AT s R AR R B- %
S S S B 2R 2R AT 3 2o b ARE IR R R AR PR A
FH R MU G, i s LR B A s 2 Tl R
B REIE TS B R W, R HH A RGN A —E IR YT
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YER 5 1L A5 B AN HAT 8 35 BB R 36 , 17 5L 7T I 25 0k
05 PR N T A AR A R R BRI AR AR AT o, DR AP Bk 22
g™,

i3k PP 2% 285 0T, B 40 6 A2 A
43 % > ESR1, AR, STAT3, TP53, HIF1A, SRC, H:
ESR1 2y FD % S S8 502 A3 o 9 ) o HE s s
Bl 7 KT A B R W AR s ARTE I IE [ A 2
14 5] 72 0 240 B v 258, R A R A R A A MR L 5
TEAHDCPRIR Y A A K s UIAH O™ STAT3 F %2 51
TR G BN W AR Sy b I T e 1 s s
TP53 A {55 A AR JR T, 76 S AL TE S X 4
i T b M2 1) 2 B A AR T SRC AR A i A
P A AL BV E AR A, 5 B R A R R )
AHIEE,

GO DR R/ AT 45 5 o, T B 0K n] il i 2
AW R AN BN 5y F DI RERT FD #4145 . KEGG
P AR T A R AR T O L 2 R T
% B FEIRYT FD WAVEH, o 2B fiF & (PI3K-Akt.AGE-
RAGE .MAPK J# e % 0 FEZ (55 m i, iRk
B, Re S8 2 R B E AL, i S B R SR B
RAG 5 BB 2 5 R F DI REB 057" MAPK {5538 %
SRIER N A K, H SR ZHNEERR A %I R K
R IR AT LA A 107 A AR, 22 A S 0E S ™ . B
WF5E 220, 38 10 80% PISK-Akt {5558 1% , v LA 5 1%
TE V-1 LA LA A T2 T i 2 2 R R ) e 2
2, WG I & AE TP Y AGE-RAGE {5 538 4R 1L
I EE AR AR e — g PR I AR
P, IR I AR 5 | R 25 Rl A il i AR ZEAL
M BOH A R AREAR . o0 X225 R SR WY #i
FOUEm RERER AT B4 B 5 AL STATS,
HIF 1A SRC 451 HA B i 25 5 16 1k , $ 7 T4 & ks
A AR T 3 A K S S B i A A BRI Y

25 b , A SCHE T UPLC-Q-TOF-MS $ AR 4t % 5
HH 53 TP B MURLAY B A 22 oy o I I 4% 2 3L
G3 XTI I S ORI R E A R R R
1L 25 P 45 16 1 431 T STAT3 \HIF 1A SRC %541 4
P47 PI3K-Akt . AGE-RAGE MAPK %55 518 i, I fii &
FEHXTFD IR R ARG 75— 25 25 5 2 B2 51
AT IR IE
S 23k
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