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ABSTRACT: OBJECTIVE Combining UPLC/LTQ-Orbitrap-MS technology with network pharmacology method to predict
the target of Platycodon grandiflorum in the treatment of non-alcoholic fatty liver disease (NAFLD) and the potential mecha-
nism, and carrying out relevant experimental verification, in order to reveal the effective substances and mechanism of Platyc-
odon grandiflorum in the treatment of NAFLD. METHODS The active components of Platycodon grandiflorum were
screened by UPLC/LTQ-Orbitrap-MS and TCMSP database. Swiss Target Prediction Database was used to predict the active
components of Platycodon grandiflorum . Targets of NAFLD were obtained through OMIM, Disgenet, TTD and other data-
bases. The disease-related targets were mapped to the potential targets of compounds to obtain the common targets, and the
information was imported into Cytoscape software and String online analysis platform to make network diagram and PPI dia-

gram, respectively, and topological analysis was carried out at the same time. Functional enrichment analysis of key target
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genes GO and KEGG was carried out by using Bioconductor bioinformatics software package based on R software. NAFLD

mouse model was established, the results of network pharmacology enrichment analysis were verified by pathological staining

and qPCR. RESULTS Combined with the results of mass spectrometry and database screening, a total of 13 active compo-

nents, 278 drug targets, 1 536 disease targets and 83 common targets were screened in Platycodon, involving PI3K-AKT, in-

sulin resistance, TNF-a, 11.-17, JAK-STAT, T cell receptors and other signaling pathways. Experimental verification showed

that the key target genes were differentially expressed. CONCLUSION This study reveals the active components of Platyc-

odon grandiflorum in the treatment of NAFLD and its mechanism of action , it provides reference value for further research.
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21%B;1~9 min,21%—>23%B;9~15 min, 23 % B;
15~25 min,23%—>23.5%B;25~28 min,23. 5% —>
40%B;28~29.5 min,40%—>90%B;29. 5~31 min,
90%B;31~32 min,90%—>21%B;32~35 min,21%
B i ;0. 3 mL/min; B .30 Cs#ERER .1 pl,
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FR S BAEIRE 300 °C, & k4 iR E
300 °C, #9275 kPa, i B &% 104 kPa, Wi % M &
3.5 kV, JRHL 100 p A, BYIEHIE 35 V. 8RB 5
HLJE 100 V,
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ens” R AIAH AR HTERAE A 0. 4, 14 8 A BAE
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i, 3 i3 Network Analyzer T. B #E4T# FN 08, LU
Degree, Betweenness centrality, Average shortest
path length Fil Closeness centrality X 4 D&%
bR T A O HE AR
2.3.4 EESN T AEIL P A T e ST B
AR, LR HAE TG S am i, H T R B F
i H Bioconductor 4= ¥ 5 B 8 {4 42 LA P <<0.05,
Q<C0. 05 HEAT KA GO 5 KEGG g
b IR A R LB e X th . GO & 40 B
355 F I8 (Molecular function, MF) | 4= #) % i
T2 (Biological process, BP) . 40 ifd 2% 2 43 (Cellular
components,CC)3 M. #47 KEGG &£ 53¥r
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BZA 2 12 JA 5 SUHE I F AL ZE /I B T 4 B A
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AR
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4 21 TNF, MAPK3, AKT1 mRNA ) % ik, DI
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Sl B T A E ARG RN S .
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MAPK3  CAGCTCAACCACATTCTAGGTA TCAAGAGCTTTGGAGTCAGATT

AKT1  TGCACAAACGAGGGGAATATAT CGTTCCTTGTAGCCAATAAAGG

TNF ATGTCTCAGCCTCTTCTCATTC CGATCACCCCGAAGTTCAGTAG

GAPDH  AGGTCGGTGTGAACGGATTTG GGGGTCGTTGATGGCAACA
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No. tx/min JIFEF m/z LWHE m/z BigH  4FxK TG W 4 B d R ¥
1 3.04 [M—H] 1547.67798 1547.67478 C4 Hy1504 AR E 1.356 1457.657 48,1 005.555 79,
(Platycoside E) 987.701 05
2 1173 [M—H] 1091.528 32 1091.52688 Cy, Hy, O,, KABHSERIFD  0.315  681.558 23,723,400 57,
(Deapio-platycodin D) 663.493 41
3 13,13 [M—H] 1223.5697 1223.56914 C, H,O,  FEEREHFD 0.459  681.647 10,469, 152 44,
(Platycodin D) 1133.567 88
""" 4 1418 [M—H] 1265.580 04 1265.5797 CyHy Oy FEHEIEFF C —0.284 1223.612 31,1 205,595 95,
(Platycodin C) 723.381 04
7777 5 16.51 [M—H] 1237.54858 1237.5484 Cy;Hy O,  FEEZFR A 0.143 1207.483 64,1027, 451 42,
(Platycinic acid A) 485.282 23
7777 6  19.74 [M—H] 1265.58008 1265.5797 CyHy, O,  FEHRIF A —0.569 1223.51880,1 205.570 07,
(Platycodin A) 723.426 82
3.2 MEg 2 oy B 4 R DL #81b& 915 © %0 259 i A B

3.2.1 HMEEEWETERCY B OB=30%0,DL=0. 18%
LSS RER & 95 TR S & S AR T & WS R R
3.1 rhE o A A B 8 R R AT 258 a0 A L SRR A
13 4~ 06 M Wl 43, 43 ) /& Dihydroquercetin, Spinas-
terol,Dimethy 2-O-methyl-3-O-a-D-glucopyranosyl
platycogenate A, Luteolin, Acacetin,Platycodin A,
2-O-Methyl-3-O-beta-D-glucopyranosyl platycoge-
nate A, Platycodin D, Robinin, Platycodin C,
Deapio-platycodin D, Platycoside E.Platycoside H/
Platycinic acid A, H -/ OB 2 Bt 259 3 A N ARPE 3
R 24 3 L) i 3 1R 259 th 18 i 0 R R 28 3 T
IR 1) 2 (A A0 009 v ) 245 5 o IR Y 3 L

3.2.2  FRERENE PR RUMIGYT NAFLD AL &
aob B A O 4 I SR A AR DG AT AT 278 4~ NAFLD
FHOCHN 5 1536 4, 7F Venny 2. 1 78 B /E K T
H-6 B A Bl S, 26035 B P B4 R
FRAT 25 -9 o 3 [R) B A 83 A4~ (&L 3D,

iR

1S 1 A A T

B3 #EEF NAFLD BEMANFEEN R
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3.2.3 PPI M4 A by it b 4.0 $8 i 0 32
25y - 9 g A6 A B R A B String B8R P TR
K. EH AR “Homo sapiens”, H AL AH B AR
FHBIE A 0. 4, 44 € 26 A LA FH (PPD 4% (] ),

B0 BE 2 kA 2021 4F 7 1 AE 37 B 4 W

B F iR length #11 Closeness centrality iX 4 NZ% &2 Fr
38 3 Degree HEF . 38 B (5 K F 7 7 19 3 A
VR AZ O B0 A5 R 30 NS R 3.6, 1 43l 2%

WE(E 5, ZoisfE B s,

e ——0
s
HSPO0AAT 361
B4 R&EEEPPIMEE WEeEeE———————.
¥ PPI W 4 5 A Cystoscape 3. 7. 2 ', il i ’ * * o ? *
Network Analyzer T B £7 46 #5458 B7 » L Degree. B 5 FE-F PPl 7 A #%0 38 S HEFF (HER BT 30)
Betweenness centrality, Average shortest path
®3 BOBRER
R EEEA] I ID
AKT1 RAC-alpha serine/ Threonine-protein kinase P31749
MAPK3 Mitogen-activated protein kinase 3 P27361
EGFR Epidermal growth factor receptor P00533
TNF Tumor necrosis factor Tumor necrosis factor P01375
MAPKI1 Mitogen-activated protein kinase 1 P20482
CASP3 Caspase-3 P42574
STATS3 Signal transducer and activator of transcription 3 P40763
HSP90AA1 Heat shock protein HSP 90-alpha P07900
ESR1 Estrogen receptor P03372
MMP9 Matrix metalloproteinase-9 P14780
MTOR Serine/threonine-protein kinase mTOR P42345
IL-2 Interleukin-2 P60568
PPARG Peroxisome proliferator-activated receptor gamma P37231
MAPK14 Mitogen-activated protein kinase 14 Q16539
AR Androgen receptor P10275
PIK3CA Phosphatidylinositol 4 ,5-bisphosphate 3-kinase P42336
catalytic subunit alpha isoform
MMP2 72 kDa type [V collagenase P08253
JAK2 Tyrosine-protein kinase JAK2 060674
CYP19A1 Aromatase P11511
APP Amyloid-beta A4 protein N-APP P12023
MPO Myeloperoxidase P05164
GSK3B Glycogen synthase kinase-3 beta P49841
MET Hepatocyte growth factor receptor P08581
MMP1 Interstitial collagenase P03956
CDK4 Cyclin-dependent kinase 4 P11802
F2 Prothrombin P00734
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(84
LR EJEEAS JEH 1D
PLG Plasminogen P00747
AHR Aryl hydrocarbon receptor P35869
PARP1 Poly[ ADP-ribose ] polymerase 1 P09874
PPARA Peroxisome proliferator-activated receptor alpha Q07869
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fIE TG K53 THE (P<<0.01) 5 SRR 4 o #5  4iG
B /N BRFIE TG KPS FEAL(P<<0.05), &4
ANEFRE S TC KPS TG —8 L H&kH
Giit2E £ R (P>>0.05),

A
FhsL
B 10 60
T ORERMAS A ERNSE g e
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3.3.1 /NEUFHER M08 HE % 45 5 i or 2 i
(E 8A) 6% Tl I as 4/ RAFIEY) B i i T 25 - e e
%ﬂmﬂ ,éﬁi}]@}ﬁﬁ]’ﬂ éﬁiﬂ@’l‘%@?ﬂﬁ 7%H§Eﬁ?ﬁﬁy*ﬁﬂgﬁﬂ? LS HA R, P<<0.01; SRR L,
éﬂiﬂ@ﬁ??ﬂ%ﬁbﬁﬂﬂ@ﬂﬂkﬁﬂ&a%ﬁﬁ:}’?ﬂﬂﬂﬂﬁﬁﬁ,tﬂfﬁ‘ff #P<0.05., r+s.n=3,
WA BREEAS J IR BT AN ; SR 4 A EL L A5 4 28 40 g 8§ /NEBFHE HE &R TC.TC &8

S AV W TT DL L R LA L RE AR AR SR SE L AR 3.3.3 /DBURFBEHESE N ik Gl it oPCR K
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Do £ 245 B 2 A 43 AT 4t R v % O B i B T R A
100, EICHE A SERT A 3 SRS AT 5086, 52
FI 2 A E L BT 4 /N BRUIFIE MAPKS3 f1 AKT1 mR-
NA FEKFERBE ETH(P<<0.01); SERI AR L,
R A2 /N BUIFE MAPK3 #1 AKT1 mRNA 23k 7K
SR R (P <<0.05), /NERAFIEH TNF mRNA
FIRKFA L 5 MAPK3 fil AKTI mRNA —
HHEEFLLEIFEEX(P>0.05, WK 9,

2.5

- Y]

2.0 = A
X # i
+K = +LI*E£H
1.5 ##
=
%10-

0.5+

0.0-!

TNF MAPK3 AKT1
W52 A4LE, " P<<0.01," " " P<C0.001; S R4] L4,
#P<0.05,"FP<<0.01, x%s,n=3,
B9 &E/NRAFH X EMEERKER
4 itig

NAFLD & - ) 68 5 5 F0% P 0 fi 5 O i) Jit
LA NAFLD B R0 20% ~33% ., RfiE 4
BRAE JHEE AR 25 A AF N0 H 25 38 1 91 [ K
20 4F 3k NAFLD #% & il 3 H &2 R % b & 5 &
g g R, B 2030 4E, TP [E NAFLD 3%
BB RS 2 3,145 8 4L, S AR R K ety
Bl 0L g o 3 A R I T IR 45 i R DT £
0, R A, B BE 22 H X NAFLD #3897 i
sy,

W5 & B0 24 65 [) U5 1% A% 8 X 22 ol 245 1) 1 T 462 40
BERVES A I6 97 MRS . A A K BESR AT L 4 D
ATl T 00 I I BE 1, FE AL 5 0 B AR A A
T K BB B VR DU SRk B 5 S 00 T £ 4k AL
ML) 5 S T AR AR s R A AR R B
AT DAOR AP R O AR T B i R S
NN N B I P Al I = R AV @ ]
ST K B R AR R 2 TR A B I 5 R
. 5 BH Wr T 25 il % 20 Bk S R W Y A W TR A
F*

A% UPLC/LTQ-Orbitrap-MS 4% A& X 4%
WK B W) 04 F2 2R o3 AT 3 B s FEERAEL 6 =
i AT A F A . PSS A TCMSP £ 1 i o
B HEARAG 13 AN UG PR LA AT 23 . 38 0 3 R AR
G- A5 38 I OC 7R N 45 I 45 LA D S B0 A B
A=y AE R A2 48 X RS BT NAFLD 19 4k 2 B

AU R R 2021 4F 7 A AR 37 B 4 M)

oy ETEAE R G B Loy F L AT & AL b . 4
W ER PISK-AKT ., AGE-RAGE. N %I JiF 4¢ . f# 5L
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