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Abstract

Objective: To explore the therapeutic mechanisms of Platycodon grandiflorus (Platycodon) against
type 2 diabetes mellitus (T2DM) using network pharmacology. Methods: Active components of
Platycodon were screened using the TCMSP and HERB databases. The targets of these components
were obtained through the PharmMapper and SwissTargetPrediction databases, while T2DM-related
genes were collected from the GEO and GeneCards databases. Common targets were imported into
the STRING database for protein-protein interaction (PPI) analysis, visualized using Cytoscape 3.8.2,
and subjected to GO and KEGG enrichment analysis via Metascape. Molecular docking was per-
formed to evaluate the binding affinity between active components and their targets. Results: A to-
tal of 27 active components of Platycodon were identified, corresponding to 192 drug targets, 1815
disease targets, and 74 common targets. GO analysis revealed that the target genes were involved
in processes such as MAPK signaling regulation and protein phosphorylation. KEGG analysis indi-
cated that Platycodon components exert their effects through the PI3K-AKT signaling pathway, insu-
lin resistance, and the AGE-RAGE diabetic complications pathway. Molecular docking results demon-
strated strong binding affinities between Platycodon’s active components (e.g., luteolin and thia-
mine) and core targets. Conclusion: Platycodon regulates insulin receptors through multiple targets,
including EGFR, GSK3B, HSP90AA1, PPARG, and TLR4, synergistically treating T2ZDM.
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1. 518

B JRJ# (Diabetes Mellitus, DM)s& — MR MEACEH RS, A2 ONLHINIE B R A R 8EH »E,
o mAE[L]. BB AT AR, BRI DO A ERA L A R B PR, R A S TR R
DUE GUHA[2]. 2 BUBEPRIF (T2DM) [ PE B 16 7 BFE A 06 7 N T IR PERE 259 ik & i S 25 5%, R
FPAEMELNIRHE . WIEF i 24 PE AR N Z2 55 1) 3] . v s S U RS R W R IE 1R v, e o ol AF A< o [
BH, FRAHEIE, AR FOE I3 i B A TR = 4]

FEREVE NG 258, L2 HER . =i B3, mEAREE RN [5], HAT Z M2 EEM . o
FR, FERETEARMIIER . SO MR O B B I R 55 77 T 350 S 7Rt 97 AL [6] [7]. JLHAERE
PRIGEFEA, RIS I o PR 5 d s . RS A AT AU AN ORI R 5 B 4B, 2RI 2 3 1) e TR 28
BR8]

W2 2 B I B A L AR BRER[9], AT AN Z sy 2R AL 2B R
[10], M ZGuRREAA 1) 11 FE I L 25405 R A 2 TRT RO R ELAE Y o AP 9 00368 Tk 19X 24 24 3 2 7 2 e W R R ¥
7 T2DM IFERINLH], NESBEVG YT T2DM S b4l s v = 2% .

2. MMEHE
2.1, FEHEEMERL ISR
T TCMSP Fl HERB $ebff b T R (KRS AL 52 14y, ST Swiss ADME - £[11]
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(http://www.swissadme.ch/)BEAT IS« 73477 S B 14 Tl DA 97 e 65 8 A RO PE R 2, BARARHE N : © I E )
W “High”, R R B4 BRI DUIRAEDIFIHEE: @ 5 R25 10l (Lipinski, Ghose, Veber, Egan, Muegge)
E A/ 2 T “Yes”

2.2. FEMAESYIEREREARERTE

B E IR G 15 B 1 % S\ SwissTargetPrediction 4 % (http://www.swisstargetprediction.ch/) Al
PharmMapper (https://lilab-ecust.cn/) ¥4t 2, Tl i £E A B0 A, s B ANV 18 1 40 1 44 T I 4 FH A
R BRAFRE RS R RO B A

2T GEO ¥¥i %5, W€ LogFC>0.5 N EiHFEIA, LogFC<—0.5 N AR, 24 T2DM B 53k
B TR S 20 PR R B R I, ik 25 S R IR L R (DEGS). LA “T2DM” Jyocttialil i GeneCards ¥ %
(https://www.genecards.org) ¥ ¥ A5 e 15 21 (0 a PR E G R, 193] T2DM AHCHE 25

2.3. MBS - TR RBERMLE

P o3 B AR BE i B A% & Venny 2.1.0 °F- & (http://www.liuxiaoyuyuan.cn/), k45335 P51
FH#EFR 5 T2DM BB S 2242480 5. #E— 218 H Cytoscape 3.8.2 MyEE I o 5 20 42 #E AR FH 2%, IF
TH515 £ Degree. Betweenness centrality 2 Closeness centrality 2% £ 24 AR 55 2005 1 il 43 A A

2.4. 3ZEHMLEHIHIE B A% DRI ik

POETER Y - B AR SN STRING 4l % (https://string-db.org/) , ¥ & #%# J9“ Homo sapiens”,
BASFEEHE >0.9, 3REUE A M HAF 2% & . FIH Cytoscape 3.8.2 #J%k PPI /2% 3147 nl ¥4k , i i+ MODE
TR TIAZ O P 28 A
2.5. GO =3 M KEGG B

B e 15 B (A8 B4 55 5\ Metascape i J% (https://metascape.org/), € BIE P <0.05, 47 GO 4
Y2t 7 S A Al KEGG ARIHE =S & &0 i, JFEd A B AL BT 6T n L.

2.6. orFxikE

AHIFF R 3 T 45 M 0 2> 1 X 82759, A Discovery Studio 4.0 #E474> 152 . EEUR BT T2DM
TR RS B A% OB RO AT X0 5 B U T e AR 45 1 L RCSB PDB %z 2 (http://www.resb.org/pdb) 51 X,
YHEJEIRYE LS A H HAE(AG, keal/mol) ik iR 5, FFiEiE “Analyze Ligand Poses” #i 7 ralse . B
KAER S mem HEFR R P AH ELAE

3. &R
3.1. HEHEEMR S

H£F TCMSP #1 HERB %4 EAG R 45 1, 28 SwissADME Z54Xa0 /124, $E3R15 27 MRS RE TEAL
YR 1). TR B E P Ror vT DARIE A A S5 W KRB N AR L8 & 3830 1 05 & A& 4 (AN 32 1
K. WRE) SREEEREE RS SKIEERIRITRREN G & S E R SRR &, DL
FEEI LR AV
3.2. BEEMRSERSEAS T2DM 325 R HTFiE

FIF SwissTargetPrediction A1 PharmMapper ¥ 2 ik &% e #H o i HAORE S, REFET 192
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Table 1. Information on active ingredients in Platycodon grandiflorus

1 BEPEERIHER

D% k) BEL S
MOL001689 acacetin
MOL000006 luteolin
MOL004580 cis-Dihydroquercetin
HBIN040223 platycoside h
MOLO006070 robinin
MOL004355 Spinasterol

0
HBIN015686 a-spinasteryl-p-d-glucoside HO/\US\E\OH
H H

iy

OH O
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HBIN016949 Artemisetin
MOL001691 vitamin ¢
MOL002778 THZ
O
MOL000421 nicotinic acid N7TX OH
! =
O
MOL006000 Cyclopentenone
oz
] 1 2-butadi O .C~
MOL005990 1-methoxy-1,2-butadiene P~
MOL005991 ISOPROPYL FORMATE
O&\O
MOL005999 Crotonaldehyde MO
MOL006001 Isobutenol )L/OH
MOL006005 Allyloxyethylene /\/O\/
O
MOL006020 5-hexenoic acid /\/\)J\
= OH
O
MOL006039 Methyl 3-methyl-2-pentenoate
g e \V/Lb)ko/
(o]
MOL000069 palmitic acid /,\V/\V/N\/A\V/\V/\\/A\/)koH

DOI: 10.12677/hjbm.2025.153073

655

YR


https://doi.org/10.12677/hjbm.2025.153073

PUEEET P S S

MOL000067 L-Valin
MOLO000068 L-lle
HBIN037099 (+)-n-methyl laurotetanine
HBIN037116 n-methylplatydesmin
-~
(0] OH
(@]
MOL006047 Methylbutyl-1,2-benzenedicarboxylate OH

MOL006077 Thiamine Nl/\r '\\l\/\g’\,o
H
/J\N/' NH,

ANREREIEVE R FHAE s . BT GEO #di FE 73 i 2 BB R (T2DM) i85 5 =l 552 I 2 240 i Jo) A ik DT 5
ik, G 119 MERRILERF(E 1). 454 GeneCards HH i R 3K 1725 MM I H, #
HIEEE, RARTT 1815 A T2DM MR . K15 3 1 2578 (E 4 ml 5B 0 RUEEAT XS L, 15 3RS R
T2DM ZHEEFEH 74 4, WLFE 2.

3.3. MEEMERS - XKL RERME S

WA - 50w - BE RN ZS A 103 MR QT MEIE S 74 ML LAMERET AL 1> T2DM
T )M 216 2530 3)0 AT SRR G AL G, ST SRR - RS ER S, WRR A
W - B0 RBTR R A BAE I OC R o 1 s B AR S LT B, BN RURT RE N AL S B AT R4
BIZ M - ZH A AR, RBIP 228 SR . FEAERT 5 S YINAERER . o8 S §S I -
p-O-HEIEER . 5-CUR IR SR EERRIZ R, 25 8. 8. 7 7. 6 NMHESAHEAEA; FEEAT 5 AR A
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Figure 1. The differential gene expression map of cell cycle genes in islet cells
between T2DM patients and non-patients
& 1. T2DM B2E& 5B ERBMEAREERRLEERERE

T2DM Drug

Figure 2. Venn diagram of the intersection genes between the targets of
Platycodon grandiflorus and those related to T2DM
& 2. HEERESS T2DM XN EEFRFRE

3.4. 3ZEMLRHIMTE B A% L& ik

¥ EIRAEEIL R TN STRING ¥ FEdh A7 8 AR BLAE FH 20 #, 45 S Cytoscape 3.8.2 1] ¥4k, PPI
WY 2860 74 AT BRI 458 Sk (18] 4), ATARERIE SRR, HOK/MNIER G EAEBOE LI R i
R R BB ), RRE O BAER .

MR IN ST B, R R 10.5. DA A 800 5 N ik 46 4F, K15 9 ANEH %
#4. PPARG. STAT3. GSK3B. EGFR. JUN. PPARA. ESR1. TLR4. HSP90AAL, 73%l5 43, 39,
34, 32, 31. 29. 28. 27. 26 NI RAHEAER], AR A% O R DR L S50 % 1) AN 2% #F . FIF MCODE
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FEHUHT 74 DNACEERE ST RSN, RGP, RBP4 5 E AR R (Score = 13.143, 15 MR,
92 2%k, & 5), HEMHARSHERTT T2DM BB, 2B RS A AT fE i it 2 58 05 b [F/E H R £ 5T T2DM
BN o

PIK3CG -

Figure 5. Key module diagram of the protein-protein interaction network for
disease targets treated by Platycodon

5. EIEIRTT R R R B E B R B R M4 KRR IR E

3.5. GO £ ¥4 KEGG @9 Hh

SHFEREPT T2DM #E 533547 GO ThRE & H40H1(P < 0.05), fifiik i 913 NMEWILFE(BP). 79 AN 2 Ak
(COYMI 112 Ny T hRE(MF) % H o 3% P {EHE/ T, ZEHUHT 10 26 BP. CC il MF £l 26 TE EI(£] 6). & 5E4s
BEIR, TEMETESE MAPK U8R BT . BRI ARSI 1E 17835 . ERK1/ERK?2 275
SN AT AR, &% APP. DRD2. DUSP1. EGFR. ELANE. HMGCR % 29 ML, 1 N# 0
B PR P28 AN %A

XFEREHT T2DM #E siiE AT KEGG DiRe s S04, ik th 307 sk, #% P EHFT 5 1L HUAT 20 %% &
EVEE AT T (] 7). P B OK /N s SR TR (DR (T B g, e R 2R BN AL R R P A FH /b
FIK. G BN, 28T PIBK-AKT 5 5@ 8 [ & HZHLhUE 5@ %1 AGE-RAGE 5 5B 55K
9T T2DM 1EH], # K& BCL2L1. EGFR. GSK3B. HSP0AAL. L2 % 21 ANHE &, A k% 0o dk R B0 07
B =N

it EIR =AM, BUSEESRE 5 ML O #E 5 EGFR. GSK3B. HSP90AAL. PPARG. TLR4 (4 8).

3.6. SFXIE

PRI 0 45 5 AR e SCERIRGE , AR L (Luteolin) S5 A% % & (Thiamine) S5 TEAL S £ 8 B2 1
BREVEFI[12] [13]. JRBUR B S IRIE 2 VE AL, 5 H R A% OB i B 47 4 o 240 i, el 9 fr
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Figure 6. Bar chart of GO functional enrichment analysis results
6. GO IRt B & DT ERIE N E

N, T E Y S S R A A AL AL TS M, 5 O R SRR A T s S E A A
AU 5 GSK3p i A7 55 Asp200. Vall35 Fl Lys85 & itk t:1EH (K 9(a)), HIKIF 5 Phe67 FE K n-n HEFH
ER . JE# 5 GSK3B 70515 Vall10. Tyrl34. Argl4l Al 11e62 72 ittt SRR 1 (4 9(b)). Liksh
5 SRR TE A A58 A 45 AR R — 8[14] [15], BGAE T 43T X de st Ry Sk .
4. +ig

F 1 (Platycodon grandiflorus) /& — & Gt Fh 2564, FLF IR 812 T R 25903k . AR 25 3 221t
AR, FEEAZMAEYEME, FESE BT B EREY, BEPR. BT, brEiemm
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Figure 7. Bubble chart of KEGG pathway enrichment analysis for intersection targets
7. REH S KEGG BREEMTSAE

KEGG PPI

GO

Figure 8. Intersection target diagram of PPI network topology analysis, GO, and KEGG analysis
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DOI: 10.12677/hjbm.2025.153073 661 st


https://doi.org/10.12677/hjbm.2025.153073

PUEEET P S S

N ANy = v &/ ’
N LYS-85
oH Q TR T “L< of
| ety 28\ Asp-200/, 2\
OH Sy 2 7“ X capl.8
HO (0] O~ 17?){,7 ek VAL-135 | & o
g ) 4/ - &
OH ° CHEYAVK S, S ¢
ARER ‘:f J::_/ \ i‘-(f)_, il &S 2.0
K.
> QJ} (
/ - i
(b) a\“ﬁ 2
N N+J\§’\' V;X ‘j% ) L8 )TYR;134
/“\ Z \L OH ’\'\)/ =\ 2.3 \ (’
N"NH, S oy e S : y
TR ) b — ; o L VAL-110
V) a4 S ot
43 W) 2470
B LA ~
N /;" N ;{__ : ’\‘/4 5
T ;)‘)\\,;' 5 d
¥,

Figure 9. Visualization of molecular docking of luteolin with GSK3B (a), visualization of molecular docking of thiamine with
GSK3B (b)
E 9. KEBEZR5 GSK3B 7 FxHEAI#LILE(a), BifkES GSK3B 53 FXHERIHLILE (b)

PR (1655 25 B AE

FEMI 27 NMEYELEYER T 74 MR, RELT R 2R ZHESIRITRE . & e
HESE A FEREIE . B T CSCE W R A 22 A AN B, 2 AR I PR R R [17]: KRR B s
08 NF-xB 15 538 B2 4 A7 (30 TNF-as IL-6YBEAL, D035 6 5 2R P0[18], A E AMPK 3@ %,
R PR ORI, PR I 4 R B 3R UL [13] . R, AEBE R R SR o FRER . Ak
BRI ZE S P AREN ) AEL9], R A R B VR T AR A o HoAt A &4 Lk = BB IR TR R [ 4R E
EEGPR . PrESAREEATE ), FTREXTRE R IR A o, Tdb—BHARLIE, ARERYT T2DM
FEAFR AR .

&) - Bm - B0 AR BT B, RS REYATT T2DM i i 22 41 5 ip [ 4 FH S, Herh PPARG. TLRA4.
GSK3B. EGFR il HSP90OAAL A fE &A% 0o A . PPARG 2 35 Ji & Z U « I8 B AR ISR 28 i 1) S5 4 %
A, FOE W SCE  EEAIR AR, DR AORE BI[20]. A FER B, PPARG JE[H (1) p.Prol2Ala A
152 TR PR AR 3B AH G, T R E e 5 el g 7 A i 2 A R R B 2R R PR g B ik [21] . TLR4 18
TR I B S R (FFAS) B B 5L A0 4R 72 ) (AGES) 45 I U ME A4, 0% NF-«B/MAPK (5 58 %, 12
R 28 K7 (TNF-o 1L-6 S5) BT, SRS R 2R (IRS)E S 1%, IRl & =84t [22]. RS B
A, TLRA &L FEHEOE AT 75 FAIMI T, 103 15 B 32 70 WA T RE[23] . GSK3B 2 i %) A Qi 11 2 S 7 i
Fitg, oo BEvE A 2 R A, 98D IUBE R, 5 805 8 SR PR S U [24] 0 155 2R8I PISK/AKt @
M GSK3B Wtk , {2 ibbE IR & BORVE 2 BRI [25]. EGFR (3R AE KK 1 2 4) E i IR A ¥ T 7 TP (10 7%
FEAE A 25 R A H B E ThREM D¢, WK, EGFR {5 5@ ] REZmENR £ 40 M 3 4H
Si1eiE . FEAERUIG b7 L2300 ik B 3R U, FE2 50 PR B3 R I 53 A8 () i3 g [26] [27]. HSP9OAAL
VE N BB 5 T AEAR R (1, TERE RO A R v R 5 XU R A% — 7 Tl A 8 IKKBINF-xB Al TGF-
BISmad3 Z545 Sad ik, 0 FFAE AT B 2H 23 0 5 R ARBERE s B e S O Rk R s b — T TH SUd
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I 4ERF AKT/PDX1 2554 8 (A Fa e MR IR B 5 g A Thfe[28]. HoAhBE A n feilid o bl i K5 5 M
WD RIE, TE T2DM 897 KIF RO B P R I HEAER

KEGG Bt &£k, ¥ AEEFET PISK-AKT {5508, S RIKYUS 585 . AGE-RAGE
S A ErbB 5 S, IXLIE SRS VIS . PIBK-AKT @ H @ W T RS =5 &S ik
BEAAR B LA A 280 R Bi[29], £ T2DM 697 HRERZCAE R o R E 23172 T2DM [ S B BRRF
HE, B 2B B PISK-AKT BB 5 F i GSK3B FIpE R A EF(GS), fiedkhEE 4 m%[30]. AGE-RAGE {5
5T R PRI 2 IR SR AN A R, W AL 2R P M) (AGESs) il i RAGE 52 4 fi i 1%k 98 i A 4K
WO e AR R ACRE (O VB R AT E ) [31]. 4M)iZE S AT 8> AGE-RAGE MHEAEH], Zeff I RE
ErbB {55 M (1 EGFR/Her )i i 4 i & U . p 40MTh BRI AORE S S HE IR HERE[32]

g5 LWL, AR I B AR R o P B AR RS 2 By 2R ZIEEEPL T2DM HIFE AL
FIHEAT T, A DURSRE A 32 BLE TR W@ L #E ) PPARG. TLR4. GSK3B. EGFR fll HSP9OAAL %1%
OFE RVERIAE PIBK-AKT {5 56 RS RINHUE 5@ . AGE-RAGE 15 S iE KAl ErbB 545 5 IEEK K
FEPT T2DM HIEH . ST Mg 2522 (1) R IR M, ER AL S5 I Bl Se ST il — 243002500 - B I A0 IE 25
FERESEIRHFE, HASFEIGYT T2DM DL 5 BA B 2991 B S BV R0 S 56 A 40

£ E&WA
JER TR 22 ARG S URFE T, bt TR 30 A #5 IRE (ER2024RCA02) .
SEEk
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