T £ TR L7 WA B DI REPEI LS B AOWRLE R T
(e
AUEERWE Z0EE K BATYERAFAER, LT k% 116600)

hREZES R914;R573.9 XHkFRER A XEHS 1001-0408(2022)23-2874-06
DOI  10.6039/j.issn.1001-0408.2022.23.11

i E BN ERBUEATS RS, PR RS T A AR B (FD) e B4R M ALE . 73k AR R AR Zatirds
&3 B IRV MAT AT B 1) R X R BUR S AT R AT, B R P 42 28 5 O R R S T R Bk G T FD e EAE R Fe s AR
AutoDock Tools 1.5.6 24k 23458 iR, o Fe b 34T 5 F 24, R AWER B AP EL T B3I T EMNF RS, T 2R ERESH
MR R SY, MEHRZFARME T FREF LED FTFHORSEMEFTZIR(ESRL) E5#F5#TMEFTRT
(STAT3) A# % 2K (AR) @8 I it 5 3 R (TP53) SLIRJE 2R R 8 RiF 5 B F 1 &3 o (HIF1A) R 5 A BB 28R & & i i
(SRC) 6 M4z e &, 3k 43 5 g Bt BT 3-8 B (PI3K) -2 & % B B (Akt) | 0% A 48 A AL = 4 (AGE) - e 0 48 A AL 4 K = 4 24k
(RAGE) \ £ Z R %k & %8s (MAPK) 5 £ 245 5@ %, o T34 R AW, w5400 Fe 8 8 LA BT 6 2T 3 % ik
L AR TR AR RS E L ERFE RS A T STAT3 HIF1A .SRC % #e.&. , 8 ¥ PI3K-Akt . AGE-RAGE .
MAPK 512 5@ % , A L AR L AT FD #9358 5 VE A

KW H B F RS MK T AT AR R AL

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 « 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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R BEFAIR L-8 R AR R o IR LR Z X IR
s e, T S RS KT R T VR 1 20.0 g/mL
TR A X T I VAR o
2.1.2 AR SR BUH B RORK K 5.0 g,
60% <. 5 i R 1.0 g/mL HIVE I, #E 7S (iR
40 kHz, 21 100 W) 10 min, 11 0.22 wm LS8R, W4
PET, NS
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2.1.3  iEsfE K Agilent Cis (6354 (50 mm X 2.1
mm) , L4 0.1% H BRKE W (A) -2 (B) R shAHEA T4
JEVEE (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 5 35.5~40 min, 95%A ) ; 1 K 30 °C ; i Jy 0.4
mL/min; &% K A 325 nm; FEFE A 3 WL s AT E (]
& 40 min, FE O REVE R AS 20 S ATTE R %
iRl 8

2.4 BRIEAAF SRTEWIZE & IR (ESD , fEIE 5
TR, — 9T R AR Auto MS/MS ;1
AR 6 L/min, T4 AR L 250 °C; BANGE
LR 3 500 V, 254kt s 14 35 psi, iFRAL RN 175V,
TG AT FL R O 15 eV RS SR 4R U L R B A e
(m/z)100~3 000,
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2.2.1  IEPERLST BOHAE SR L 18 O T &
r e S 0 A2 AR R B AR A A3 A
TCMID %% #% £ (http : //www. megabionet. org/tcmid/) .
2 7y T AL B9 A2 W0 45 B 0 B T A (BATMAN-TCM,
http : //bionet.ncpsb. org/batman-tem/) } W1 24 28 4 24 $H 2
3 M SF 6 B4 2 (TCMSP, https: //old. temsp-e. com/tc-
msp.php) 7, ARk 171 i A= 5 F HIJEE (oral bioavailability ,
OB) =30% il Lipinski 2/ 24 5 W i 16 35 PR B 3™, SR
J&i Al F UniProt (4} /% (https : /www.uniprot.org/) 35 B
SR, RS BV S0 B ORISR A R

2.2.2  FDAHSCHLS AN i
h 55 1R 7F GeneCards 4# % (https : //www. genecards.
org/) . Drugbank %7 #% /£ (https: //go. drugbank.com/) M &
2 N\ R 8L 5% 22 (OMIM,, https : //omim.org/) 1
PEATREZ , ARES FD AH SR 5 LA

2.2.3 Y- AU BEAEMN S IR RIS
S A TE 2R B0 AR [/ T EL (https - //www. bioinformatics.
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Ao 5 18] AH B4 FH o6 22915 A Cytoscape 3.9.0 3k 1, 14
A A -2 A AR B A H (protein-protein interaction,
PPI) (2% , [a] B 5808 1 22 1) A BE AL A B v B R 42
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(https://www.rcsb.org/) 1 T 2 & 132K (1) 3D 4544,
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ZARIEAT 3 F X 00 A OB S A0 R B 25 0%
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1 E.fAiEFEXTEAE UPLC-Q-TOF-MS #&illi) & 5 FinE

x1 HEFHNULERSEELER

B ty/ min Ve me(EHE)  mEOERE) RE/(X10 RS FERR T (nlz e

1 0375 CHO 115.003 6 1150037 071 M-H]" 71.0140,73.0240,114.996 0 TEHER

2 0391 CH,NO, 118.086 5 1180863 =209 [M+H) 53.0383,54.048 7,72.0802 L4

3 0392 CHO;s 1330142 133.0142 0 M-H]" 72.9935.89.0249.113.013 7 Ei

4 0425 CHiO 175.0049 175.0048 007 M=H]" 116.0170,85.0973,173.032 1 i

5 0475 CHO: 1910197 1910249 0.14 M-H]" 111.0125,129.0243,173.0049 iy

6 0491 CoHNOy 268.1040 268.1044 0.1 [MH] 136.0623,119.036 0,90.025 0 Sl

7 0492 CHi0s 1170194 1170193 027 [M—H]" 73.0296,99.0086,1169270 il

8 0524 CoH,0y 3810794 3810798 —0.09 MK 179.0558.,219.042 5,341,108 4 TiEfE

9 0685 CoH0y 3150721 3150722 —0.14 M-H]" 153.0099,163.036 3.315.071 2 JE L2 R-3-0- A A
10 1023 C.H0y 329.0878 329.0873 002 [M-H]" 123.0418,167.0348.,269.058 6 AR
1l L7 CH,0 27.1048 2170685 -021 [MNAT 175.0509.127.0439 ETH

1 1422 CaHNO, 203.0827 203.0826 —048 M-HJ" 159,090 5,184.978 6,201,089 0 L5

13 1439 CHO, 1090295 109.0295 0 M=H]" §1.0349.91.018 3,108,019 3 - ARG
14 152 CHO, 1190295 119.0295 0 M=H]" 107.036 8,111,043 1 ST AHRE
15 2767 CHO, 169.0480 169.049 5 021 [M+H] 151.0440,105.0345,95.048 3 HHER

16 2818 CH.0, 17904 1 179056 1 0.06 [M-H]" 179.054 1,161,124 1,101,025 4 FSo G
17 3,066 CHO; 1630391 163.0390 —0.18 [M+H] 135.0440,117.0336,80.0389.1200812  7-BHEFTZ
18 3,349 CiHis0, 3770843 3770833 003 [M+Nal+ 359.0733,215.0522,185.0209 e

19 3475 CHii0, 377.0843 3770833 003 [M+NaJ+ 359.0783,215.0524,185.021 0 SR
2 3554 CHis00 3770843 3770833 003 [M+Na+ 359.0727,215.051 9,185,020 3 VAR

a: ZN R LU X S S
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gR1

5 tu/ min A miz(SEE) miz(FE{E) BE(X10°) EREN FERREF (mlz) %=

2 4479 CoHi0s 195,063 1 195.0652 —0.8 [M+H] 145.0324,177.0556,191.0579 g

n 474 CHi0, 1750179 1750156 -170 MK 133.0524,137.058 7 RIE B O

pi] 4745 CHO, 153.0193 153.0193 0 [M-H]" 108.0218.,109.029 4 Jefim

I 4804 CH:0 1530545 153.0546 0.14 [M+H] 109.0297.136.016 6,151,040 1 =t

25 5591 Coly 0y 4331319 #$3.1129 005 [M+H] 433.1329.271.080 0,345,079 6 FtHZo

2% 6071 CoHy 0y 4310978 4310984 —0.7 [M=H]" 311.056.4,341.066 8,283,061 5,161.0042  $HlZ:

n 6739 CH;CH,CO0H 119.350 119.0350 0 [M+COOH]" 75,043 1,71.0368,106.6399 [

2 7.037 C,sH,05 2870534 2850409 =0.13 M-H] 151,003 4,159.0378,257.045 9 i

2 7220 CsHi0s 287053 5 2870550 005 [M+H] 153.0189.241.0509.,257.0378 ABEE:

30 7636 CyHi0s 4873054 4873429 0.15 M=H]" 373.0579.377.285 23933174 3-epi-corosolic acid

3l 8018 CHOs 137.0244 137.0244 0 M-H]" 93.0341,97.9979.111.068 0 HEEATR

) 8483 Ca0y 565.286 4 565.1552 —003 [M+H] 445,101 7,483,009 8,561.1679 6-CRHE-8-C ATk %

3 8.500 Cully0y 4310979 431098 4 =007 [M-H]” 185.059.4,255.094 3,287,051 1 JERLATE

34 8915 CsHi0; 2910843 2910863 005 [M+H] 123,045 0,147,045 0,165,055 0 FIFE:

8964 2910840 2910863 005 [M+H] 123.0449,147.045 3,161,060 6
35 CsH,0 . 5%
9116 289.0693 2890718 -0.13 [M-H] 123,043 7,217,085 2,179,035 8

36 13750 C,sHi05 269.045 5 269.045 5 0 M-H]" 195.0473,225.0571,268.039 3 pkZ

37 14680 CoHy0 4533469 4533493 0.06 MK 4533453, 341,044 7,114,092 5 B

3 1499 CsHi0s 3010354 3010354 —0.08 M-H]" 273.0398,257.046 1 il

39 18.069 CHi0; 3010707 3010707 0 [M+H] 107.045 6,257,045 2,272,068 2 WEtEE

40 19.049 CHNO; U85 2450768 005 [M+H] 116.0352,65.007 1,70.026 1 &t

4 19299 CoH0, 21,0819 210819 0 [M=H]" 77.0395,135.0452,165.019 4 DEPARA ~HIf;

1) 19316 CioHiOs 4853343 4853272 0.10 [M-H] 451.3342,425.3062,485.3354.377.084 0 euscaphic acid BIC/D

I 19.731 CuHi0y 401,088 1 4010878 001 [M-H]" 289.0872 \245.1425,125.263 1 RIEE Bk

# 24167 CsH:0, 3023059 3023054 -0.15 [M+NH,J 265.2537,084.2954.285.271 1 g

4 25214 Coly 0y 5711815 5711351 0.09 [M=H]" 539.0973,559.123 8,575.1524 FHEEB,

4 25.9% CH0s 317.085 3172085 =007 [M+H]' 111,008 7,123.031 8,131.0428 RRER

4 26277 CHn0; 3172089 3172085 -007 [M+H] 209.0339,285.0371,313.058 3 8- ML A

® 26875 CsHy0, 2792330 279330 0 M=H]" 217.1967,045.2259.277.040 2 oW

4 7127 CoHy 0y 633.1493 633.1426 005 [M+NAT 303.048 6,387.0170,465.0979 KT

50 27.606 CH0, 2550332 2550330 ~0.18 M=H]" 91.0254,135.0392 TR

51 29,650 CHO, 149,009 2 149.0092 0 [M=H]" 72,993 6,87.0099,148.889 8 BAR

5 34019 CoH.05 4573526 4573536 005 [M+H] 4393569411361 7,393.349 6 R

53 36.295 CuHy0; 393.0999 3932999 0 [M+H] 2472943 357.6742,389.2927 PRl
3.2 HEBAIATT FD BERYLHIHN LR LB IS PERLST , 40 A A R 3R L AS T BRI (B4 S
3.2.1 B UKL IE 1 B 43 B AT FH B A5 1 7 2 25 s G SRR R N T o LT S SR S PPI

% H TCMSP . TCMID } BATMAN-TCM 45 2 , 75 1% &
FITIREACAE T T B0 P 45 19 53 Fh 2 b2 Al
Sy T 23 FhE E Rr (ELAER R 2 LD R
ZERA) AR EAZ DB 55 2061,

3.2.2 FDEIRH S A4S 5 M GeneCards ., Drug-
bank ,OMIM 3 P44l F AL 6 ) FD P A 2 711
ARG - A M R R 1 1474 K AR NI &
WURLIAYT FD KA 5

3.2.3 2GR A HAE ST A R 258)-
B3R AR 28 AT 45 SR R i R 126 5530,
WA A 50 4530, S R R A 22 4530, 7 T A 18 %)
GRS Z2 00 B 5 2008 VE o A AR T s 2 ) o
30 ) PR 2% T A B3 00 BEAEL, i B (R HE A4 i 7
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W25 n] LA 25 SR (18] 2) S, 42 Cytoscape 3.9.0 8R4 &
J5 B AT 3 6 AL ORE RV 1, 2300 S MR 32 1A (es-
trogen receptor, ESR1) | 1 2% 32 1A (androgen receptor,
AR) M5 5% T 55 3005 [ F (signal transducer and
activator of transcription, STAT3) | 21 fifd B8 B S (cellu-
lar tumour antigen, TP53) \FLAREH 2 BAAE T A F 1
M 3 o (hypoxia-inducible factor 1 subunit « in breast can-
cer tissue, HIF1A) | J& 95 Jk [A % &0 R &5 1 3% ¥ (proto-
oncogene tyrosine protein kinase, SRC)

3.2.4 GOYIREE B M KEGG i i & 4 i 4 R GO
DIRETERE AT A R s, 63053 T 623 GO 44 H , (4%
330 4 W21 Fi (bioprogress, BP) 2 H . 141 4~ 40 in 4
43 (cell components, CC ) 2% H fil 152 4~43F IjfE (molicu-
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2 HM-BRmRZ &R R E PPI M 4 AT 440 B

lar function, MF) 4% H . BP ¥ K X Jig Z2 05 19 J2 g % 24
TR0 18 S S T i 4 1 S I 45 5 CC b B 44 i g
b REAE VRS A M IR IX 5 s MF 280 g4 &
AR R JoT — SRAACTE M 200 A 52 AR T e B T A AT 1 e
SRRV

KEGG i #% & 4R A4 R o, 305 1734146 H
(g1 <<0.05) , HEA FE R AYAE 53l B AL HG AT ik
SYYIN 1 RN Kok HERE A B RR E UL 3-10% (phospha-
tidylinositol 3-kinase, PI3K)-%5 FH i # B (protein kinase B,
Akt) 2224 JF 5 AL S B (mitogen-activated protein ki-
nase, MAPK) S i 5354 7 ) (advanced glycosylation
products, AGE ) - i W B 56 b 2K 77 #) 3Z A& (receptor for
advanced glycosylation end products, RAGE) %, [ 1L 22
HMEA —BE R RBE K - ShE 5 5
3.2.5 MUK G ME U SO R H AT
XHEZER PRSI WoR M R LA R R
R T B B 504 A ESRT AR (STAT3  TP53 |
HIF1A  SRC (45 & e 44/ F —17.0 keal/mol , 7 W] H 45
GG R
4 g

AR FD 1Y & L A 58 2 W, (B RS &
R, B Wi 3 D) RERE AT | NN USSR S SR
PO BRI R SR AT RE S ELFD "1, ARHFST A SRR,
Mk e 3R I AR M REOR R (B-1 B I L I R R
T A E YITEFD BIRYT Tl e R E R . AR
LR ST R Ak B R B U Y 15 i 1 L
HEDI R ALK R B W 3 1 AR R S AT ek
I35 SR | R PR U v RS s S R D A R AR R B-4
S e R e B 2 2% P o U b AR PR R TIUR FE BT A A
FH P WU S, i e AR A s 2 T AT R
BRI B BR300, X H AL RGP A — i R TT
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YEHT s L2 By ANEA 18 25 BT R 06, T L AT I 2524
08 MR O AR RS A K B IR AR AT Oy, R A
g™,

i PPT I Z8 25 4307, e 240kt 6 A% O e,
43 %) & ESR1., AR, STAT3, TP53, HIF1A, SRC, H: 1
ESR1 &y FD {19 = B4 5™, w38 2 40 ) o HE=s ek As
Bl 7 KT A R W R FEEH s AR TE B 5 A 2
14 5] 70 o 200 A v 38, A H R 4R MRS s VR 5
TEAH DGR I A R s UIAE O™ STAT3 F 82 51
TP G NN B W AR b N T3 i 1 i s
TP53 AT 45 A AN T, FAETH AaE s vh o e
¥ T b RS 1) e B P A o AR ™ SRC AR A i A
PR R A AL BV E A A, 5 B R R A R R )
AHIE,

GO DI ERE AT 4 2 o | T & Uk vl ik 2 Fh
AWt AR AN A K T D REXS FD #4114 . KEGG
T PR AR T A AR T R B 2 R
P& A AEIRST FD BIVEA , Horh ZBY)F %8 (PI3K-Akt  AGE-
RAGE .MAPK i iF 55 3 28 0 5 Sl . sk
B, e R 2 S B L A5 S AL
RAG T M 2T R P D RE ™. MAPK {5 5 3 %
ERAE RN A K, H SR Z R B %0 C & B
R ERIE AT LU HERE D 09 , i 4R I ™ . A
fF 9 Fe W, 38 20 0% PISK-Akt {553 % , v LI B %
TE V- LA LA A T2 5 21 2 R Qs A
2R I & 9E Th 1 AGE-RAGE 15 53 J& % g AL
A EE AR AR e R M T AR
PN , IR P AR A 5 R 25 Rl A 0 S i ARIEEL
AT BT A B AREIR o 40 X 422 45 R 3R T, i e
FLEm R ERER AT O B-A BB S AL STATS,
HIF1A . SRC S5 ¥ B A #0245 500 1, 487 TH B ok
PR A 9 3k S OCHHEAE  AHE HZ I E I Y o

2% TR, A8 O T UPLC-Q-TOF-MS # A 4t 3 1
t0 53 I MURL Y 2 B A= Ny o e ) 2% 24 3 A
S3FXPEE TN, S R AT el A R R AR
L1 28 B 25 355 1 43 H T STATS VHIF 1A, SRC 2541 i,
45 PI3K-Akt . AGE-RAGE \MAPK 4515518 I , M 1fii &2
FEILXT FD BRI VE A A AT E— 20 45 2 2 5
IS AT RAIE
S 3k
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