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Abstract

Objective: To explore the mechanism of bajiaoyou against type 2 diabetes by molecular docking
screening and network analysis. Methods: The potential components in bajiaoyou were screened
by traditional Chinese medicine system pharmacology database and analysis platform and litera-
ture. The “component-target” set of bajiaoyou was obtained by SwissTargetPrediction database
screening and AutoDock Vina molecular docking. The “type 2 diabetes-target” set was screened by
GEO gene chip database combined with GeneCards database. Cytoscape software was used to con-
struct the “component-target-disease” interaction network. GO analysis and KEGG analysis of the
targets were performed using the R language packages. Results: A total of 362 reliable targets of
bajiaoyou components and 365 targets of type 2 diabetes were screened. The “component-target-
disease” network of bajiaoyou was constructed, and 9 anti-type 2 diabetes components and 32
core targets were obtained. GO analysis showed that bajiaoyou could affect type 2 diabetes
through biological processes such as lipid metabolism and signal transduction, and the signaling
pathway mainly involved was PPAR signaling pathway. Discussion: The anti-type 2 diabetes effect
of bajiaoyou is the synergistic result of multiple components regulating lipid metabolism, inflam-
matory response and insulin resistance.
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W PRI A2 £ 35 N ARG 2 B2 M AR AL Yo i 2 —, 2 ZRUWE PRI 72 W8 RS 538 0 o b 90%~95%
[1]o 2 BUBEPRI 8 T — P ig v Py o AU 3500, DA B 40 M T A FaefiG 51 e (0 0 &5 2 HEPU AN B 15 3Rk =
NRFIE[2]. 2 BUBEPRIG A MUBEAEHIA Y, 255 T B0 R « B8 PR3 5 9 RO J< T3 PR 19X B s 48 555
(R, T A R R A BT A i 2 42 [3]

£ (Musa basjoo Sieb.et Zucc. ) N EERI B REBEY), XA KH. K. RS, BAERFIME. pri
HUE. PUE. PUMESZEAERI[4]. BBV RIZ BT NIk, IRAT T AN BE UK S, EAERIAR |
2. B MEEE —E A HMMES]. BN EEEP I, AT EEm A >, K2
e MBI IR, Tt H 25y 24 B AR F A 8 A SGAE H/b

I RHEEAR R LAY/ N T 5 2P ZAEZ W BEAER R —FFB, XN+ 5522 81
SRR THEAT TR, AT /N 53 T B ) A s PR EA T YA [6] o R FH 23— R 422 977 ik W A4S 280 AT SE 1R 1
SPERRI[T]. WEE AR NI R, R AW - Lo - B - R BRI S, TR 254 2 [A] )
FEAEHBATEIR, R—F2Z55A. ZHRIMERA8]. AT TTHE H 5 W 24 24 B 22 FL AT 73 1 X2 1)
R AR, Phis 2 TR RR e AR BN AT SE R R B8 A, PR FH I 2 24 B e f @ Tl i)
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- B - R M, PRV T 2 SRR R FIALED, BN E AR R T ST R RS,
248 T X A 7 b B AT R 5 8 e b B (2 A 1

2. ARA*
21 BEHTFEBRHRY RHEANNESTRE

BT IR ATIARIBE AU A 3, FHRah G TR 1) e A /YR TRIE G, 8 I h 2] RG24 B 2 e

J 553 H1°F- & (TCMSP, http://tcmspw.com/tcmsp.php), PA I ARA=PF H £ (OB) > 30%- 2K24514(DL) > 0.18 M

MEARHE TEREVAL 5 A HEAT 1%, 49 30 e AR 0 ) gy s NCBI W ik(https://www.ncbi.nlm.nih.gov)

4h4r SwissTargetPrediction % 7 (http://www.swisstargetprediction.ch) X /7 i 058 s 34T T, W B <& Ay
“Homo sapiens” , A REMERRE >0 BLHEA HT 50 MURE A, 49 BIREIHIE /i A A

22. BEMBNRS RALREES S5 FIHEHE

iHIE TCMSP - & SR e 28 7 77 12311 mol 2 544 ) FH £ 191 4544 #04#8 22 (PDB, hittps://www.rcsb.org)
175 196 V8 7 o s (W B A B 1 pdb 454, BRAE N “Homo sapiens” , PAr #FRBUE /N FA0 Bof
NI SAE, ENASEEAE MM pdb 4549; BT Pymol B XHERE AT EK. FHRALIE)E, HiEid
AutoDock Tools B #E 8 (k% AT, AR5 1 E Grid Box %, A AutoDockVina #4745 F*t
B, BT A

2.3. RS RIS

i3t GEO ¥ P (https://www.ncbi.nlm.nih.gov/geo/) LA “type 2 diabetes” Myt 2, FJH GEO i
PEoyHr T H GEO2R ik GSE166467 5 /4 rf 2 RN JRIN 1 2 7 RIS¥ERl. 454 GeneCards [
(https://www.genecards.org) A “type 2 diabetes” Jyoc#ia iz, LA gifts > 50 5 Relevance score > 0.4 i
Webrit, REG I BNy 2 U PR BB A

24. “HiSr - B - BR EEM&ZRaE

O3 B FREUAS ) [ 4k & R 55 S R BE 25 9 N Cytoscape BRPFFIEE “ sy - B - R 7 N4, X%
WA 268 BEAT 2 AT, SRR 3 1 0 a2 ) A B A JE I L B 2 N STRING %48 /% (https://cn.string-db.org)
S} A HAEHEAT 00T, M PPI M4, #Emilid Cytoscape #AFEAT Rl A, FEHEAT ML, THkbrut ikt
W 15 {8 (degree) A% b B (betweenness centrality) k25 F A s Ap A7 850 2 £ 00 55, 9 A2 s
HH0 FEE (closeness centrality) KT BT i oA BUE 1 8 SR N EERETHYR YT 2 ZOBE R I8 D180 i, BRI 4T
I3 EFF 1 MCODE S 4% 04 i AT 2R M

2.5. EWIThEE RSB O

15 F 2 OB PRI 1 101 MBS A R 15 5 #2744 org.Hs.eg.db. colorspace. stringi. DOSE.
clusterProfiler 1 pathview &%, #47 GO A Thie /iS5 KEGG g/, FREBIME N P < 0.05, FHfEh)
RIBEFHITLEER.
3. R
3.1. BEHBE RS HIEE

% TCMSP U4 2 175 1% 1 1754 OB > 30%F1 DL > 0.18 (I3 J1 43k 10 4, Hgs B W% 1.
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Table 1. Potential ingredients of bajiaoyou

=1 EERBARS

wEw IR OB (%) DL
Dihydrobrassicasterol 400.76 37.58 0.71
Stigmasterol 412.77 43.83 0.76
Clionasterol 414.79 36.91 0.75
Stigmast-4-en-3-one 412.77 36.08 0.76
Formononetin 268.28 69.67 0.21
Nobiletin 402.43 61.67 0.52
Wogonin 284.28 30.68 0.23
Eicosapentaenoic acid 302.50 45.66 0.21
Arachidonic acid 304.52 45.57 0.20
87,117,14Z-Eicosatrienoic acid 320.57 44.81 0.23

3.2. BHMS BAEREBRITELSR

£ NCBI W3l 5 SwissTargetPrediction Wub IS, WA 10 Fifb SR REE R, 345 416 1. 1k
B G HBME S B OS5 TR, BREFT/ME < -5 keal/mol [ S AL AP AT SERE T, HATH
EE R 2 Fros, HERICEEE 8 por I rT 540 A1 362 4N BL GEO 5 7 #di i GSE166467 1
PERFEA AR AT 200, FRIL T (i B S2 103 A0 2 2R PR S8 1K) 22 e R 1R 132 /M1 1), 454 GeneCards
BN O 15 253 #E 1 3L 365 A

Table 2. Results of molecular docking of compounds to potential targets

2. WAYSBNERND FIERER

e ws T wen ws T wen e T wew owmx 00
ALOX12 7 ABCBL -9.1 ACPL -57 ACHE -89
ALOX5 —6.1 ABCG2 -9 AKR1B10 8.2 AR -9.4
CDC25A 5.5 ADORAL -9.1 ALOX12 —6.4 BCHE 8.9
CES2 65 ADORAZ 7.7 ALOX5 5.6 CDC25A 7.9
CNRL 6.3 AKR1BL -8 CD8L 5.3 CES2 -85
ENPP2  —7.9 ALOX12 -9 g7117147. CDC25B 5.9 CHRM2 -8.9
Ara;f;ii((jjonic ESR? -6.8 Wogonin AR 6.4 Eicr(:(s)zii(‘trie— CNR1  —6.1 Stigmasterol  CYP17A1 —10.3
FAAH —6.9 cAl 66 9 cvpioal 6.2 CYP19AL —7.9
FABPL -7.5 CAL2 -86 ESRL -55 CYP2C19 —9.6
FABP2 -8.3 CA2 -78 ESR2  —65 CYP51A1 -10.9
FABP3 -7.3 CA4  -81 FAAH 6.5 ESRL -85
FABP4 7.6 CA6  -7.2 FABPL 7.8 ESR2  -7.9
FABP5 -7.5 CA7 -74 FABP3 7.5 G6PD  -7.7
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Continued
FFARL 7.4 CA9 -7 FABP4 —7.3 GCGR —9.2
GLRAL —6.2 CBRL -82 FABP5 -7 GLRAL -8.8
HMGCR 5.6 CD38 7.6 FFARL 7.6 HMGCR 7.6
HSD11B1 —6.7 CDK1 -87 HMGCR 5.2 HSD11B1 ~11.3
LTB4R -7.5 CDK6 -8.6 HSD11B1 -6 NOS2  -7.1
NRIH3 6.4 CYP19AL 7.8 LTB4R 6.7 NPCIL1 —9.2
NR3C1 6.9 CYPIA1 —9.9 NRIH3 —6.2 NRIH2 ~7.9
POLB 6.6 CYPIBL -7.1 NR3C1 —6.6 NRIH3 -9.7
PPARA —6.9 DAPK1 7.8 PDEAD —6.2 NR1I3 —9.6
PPARD —7.2 EGFR 6.5 POLB  —6.2 NR3C1 -8.4
PPARG —6.4 ESRL 7.4 PPARA -7 POLB 9.2
PTGDR2 —7 ESR2 7.6 g7117147. PPARD —7.3  Stigmasterol  PPARD —9.8
PTGER2 5.9 FLT3  -8.3 Fe0%Me ppppe 6.8 PTGER2 -9
Avachidonic PTOER4 6.6 wogoni GRK6 -8.2  ®id  pTGER4 —63 PTPN1 7.5
acid PTGES -5.7 HSD17B1 —7.8 PTGS1 -5.6 PTPN6 —7.4
PTGS1 -5.9 IKBKB —7.7 PTPN1 5.4 RORA -11.6
PTPN1 -5.1 KDM4E 7.4 PTPN11 5.1 RORC —9.6
PTPNI1 -5.2 KIT -83 PTPN6 5.1 SERPINAG —7.5
PTPN2 -5.8 LCK -8.3 RORC —9.6 SHBG -7.1
RARA 55 MCL1 -8.6 RXRB -8 SLC6A4 8.6
RARB 8.2 MMP12 -8.6 SCD 5.3 SQLE -9
RARG -85 MMP2 8.6 SERPINAG 5.2 SREBF2 -8.3
RXRA 7.9 MMPY9 8.6 SRD5A2 6.9 VDR 6.9
RXRB 55 MPG 8.6 TERT -75 ACHE -84
RXRG 55 NOS2 6.3 TRPVL -5 AR 7
SCD 6.7 NTRK2 -8.6 ADORA3 —7.7 BCHE -86
TERT 6.3 OPRD1 -8.3 AKR1B10 -11 CDC25A 7.2
TOPL -6 OPRM1 -7.7 ALOX5 -9.5 CDC25B —6.8
ADRA2B —6.3 PFKFB3 7.6 AR 73 CES2 -8.1
AGTR1L 6.7 PIK3CG 7.9 BACEL -89 Clionasterol ~ CHRM2 -8.6
ALOX12 -7.7 ML —9.2 SUITELAgeyE g CYP17AL —9.9
Eico?wac?iimae_ ALOX5 59 fomomone. PTGS2 ~85 CCR5 7.4 CYP19A1 -10.7
acid CES2 7 tin PTPRS 7.3 CDC25A —7.5 CYP2C19 —10
ENPP2 7.9 TERT 738 CES1 74 CYP51A1 —11
FAAH 7.2 TOPL -7.7 CTSD -7.7 DRD2 7
FABP1 8.2 XDH -7.9 CYP17AL 9.8 ESRL -8.6
DOI: 10.12677/tcm.2023.125161 1068 W


https://doi.org/10.12677/tcm.2023.125161

KX 45

Continued
FABP2 -7.9 ABCBL -8.9 CYP19A1 -9.4 ESR2 7.9
FABP3 -7.6 ABCG2 9.1 ESRL -7.6 FDFT1 -9.1
FABP4 -7.2 ACHE -9 ESR2 -8 G6PD  -7.9
FABP5 -7.6 ADORAL 7.8 FAAH -88 GLRA1L -84
FFARL -8.3 ADORAZ 9.2 FABPL 9.5 HMGCR -7.8
GLRA1 -6.2 ALDH2 -89 FNTA -9.9 HSD11B1 -10
GRM2 -5 ALOX12 -9 HSD11B1 -10.3 NOS2 6.9
HNF4A 5.1 CA1 -83 IDO1  -7.6 NPCIL1 -8.4
HSD11B1 7.4 CA12 86 MAPK3 8.5 NRIH2 —9.6
HTR2B 7.2 CA13 -7.9 NOS2 —6.4 NRIH3 -9.7
POLB 6.6 CA14 -79 NPCIL1 -9.2 NR1I3 9.1
PPARA 6.1 CA2 73 NR1I2 -8.4 NR3C1 -9.1
PPARD 6.1 CA3 83 NRLIS 88 .~ POLB 94
PPARE 6.3 CA4 -8 NR3C1 -83 PPARD -8.7
Eicosapetac PTGDR2 -7.5 CA6 75 Stelr?rgac?:]: NR3C2 7.2 PTGER2 -9
noic PTGER2 6.3 CA7 69 PGR -7.9 PTPN1 6.9
e PTGES -55 CAY 6.4 PRKCH 6.6 PTPN6 7.1
PTGS1 6.6 rormomone. CBRL 8.1 PTGES -7.2 RORA -115
PTPN1 -6 tin cypioal —7.6 PTGS1 7.6 RORC 9.6
RARA -5 DHODH 9.7 PTPNL -7.5 SERPINA6 7.8
RARB -85 EGFR 65 PTPN11 -7.3 SHBG -7.9
RARG -55 ERCC5 -7.1 PTPN2 6.3 SHH -7.6
RBP4 7.7 ESR1 -7.2 PTPN6 —7.5 SLC6A4 —9.8
RXRA -7.8 ESR2 -7.1 RORA -7.3 SQLE -9.5
RXRB 7.6 ESRRA 6.7 SERPINA6 —7.3 UGT2B7 -7.8
RXRG -5.7 ESRRB 7.1 SHBG -88 VDR -115
scb -8.1 FEN1 -10.5 SIGMAR1 —8.4 AR 67
SLC16A1 7.8 HSD17B1 7.8 SRD5A2 -10.5 BCHE -9
TERT 65 HTR2A 8.9 TRPAL 5.9 CYP17A1l -7.9
TOP1 -6.9 HTR2C -85 TRPV1 6.7 CYP19A1 —10.2
TRPAL -7.7 L2 6.7 Dihydrobrassicas. CYPSIAL ~10.8
ABCG2 -84 MAOA -95 terol ESR1 8.7
ADORAL 7.3 MAOB —9.2 ESR2 6.8
Nobiletin  APORA? g 4 MGAM -8 HMGCR —7.6
ADORA3 —7.4 MIF 6.3 NPCIL1 -9.1
AKR1B1 -7.3 NOX4 6.9 NRIH3 7.3
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Continued
ALOX5 -7 PFKFB3 -7.9 PTPNL 7.1
CAL2 -72 PONL 7.6 RORA —11.1
CA2 72 PPARA -8.4 RORC -10.4
CYPIBL 7.6 PTGSL -8 Ditydrobrassicas- SERFINA _6.9
KIT 56 PTPRS -7.7 SHBG 9.4
 NOS2 55 mymomone. RAFL 8.8 SLC6A4 7.6
Nobiletin tin

NOX4 —6.8 STS 6.8 SREBF2 9.1

OPRML -7.5 TLRO  -10.2

PTGS2 -8.4 TNKS  -9.4

TNKS2 -85

TYR 6.9

XDH -7.9

GSE166467: Normal vs T2DM
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Figure 1. Volcanic map of gene expression in healthy subjects and type 2
diabetic patients
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33. “Hi%r - Hm - KR EENERBRIER

W 15 7 oy B i HE fUS: N Cytoscape B, g sy - BB - B A HL g (] 2),
PRIRERSY S PR ARIR, AR E R R XZMGE AT 0T, BRI IEH 1 10 M-S,
K5 2 RUBE PRI A < BX %4> v Dihydrobrassicasterol. Stigmasterol. Clionasterol. Stigmast-4-en-3-one.
Formononetin. Nobiletin. Wogonin. Eicosapentaenoic acid I Arachidonic acid, 7% §ifi i b5 v 14 0
BN 32 4
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¥ BIR TRV B OB, SRR MCODE #4758, LHRIEN 7 K (El 3), WIS ER
NSRS MR b, RYIFRE .

3.4. GO hEEN TS KEGG @9 #h

GO ®4E#r, 753 GO-BP (EMid#E)mbras ® 196 4>, b SAREUEA . KEEACH . MR A
W JRBURIE . AR A SZARME S B AN JORE S SE T T S A M AR DI G . #95) GO-CC (4L ) b
S50 30 A, S nal ik FEARE . RNA G 1 % s 5 ) 526 DR R fd i PR 5400 ff 4 70 A K
33 GO-MF (73 TIhEE) T 4s R 75 4>, SZMIETE. BCRBOE R 7 imE. SRIERE LS & NRIR
a5 TR KEGG &AM 2 33 26 5 TR 2 BUBE PRSI Sl s, BIARIH T AEiEd i
T PPAR {5 5@k BAU . (¥ 80E - S RAEDURERACH . Th17 i s A RgE & =ik Hi55aE
BERAAE DT 2 TUBE PR AE I (] 4)

FABP2 CD§¢25A B@E oA
cDg2s5B ~ | _ADORA1
ADORA2A [T XL S . CA12
2 Nl /2 AAH ABCG2 RXRG > ==
SQLE e FABP5 | GCRs
T SRERF2\ N,

CBR1

CES? ] : RERA
_HSD o MMP2
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CA0- e ol AN 2 _

ToP1 e . /ABCB1OPRM1 FABP3 CA7
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Figure 2. The “Component-Target-Disease” interaction network of bajiaoyou
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Figure 3. Cluster analysis results of core targets
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Figure 4. Results of GO functional analysis and KEGG pathway analysis
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4. WHgE5%ip

HAT, B0 e a7 b, Au TR A R s 745 51, 560 OB > 30%#1 DL > 0.18 2
i 126 vHE O 16 1 3 ELRR T T ROy, IR B AR A S HdlE R SRR A & P RE RGBT 2 TR
R 15 3 5% AP0 S 25 v R P S BE AR R R AL S - BE SR, AL B T DASGE B AT AL S AL R
FEVERI IO, 519 2 e A IO AT SE I HE A1 362 1. FIH GEO 5 Fy #¥E FE 45 & GeneCards #fs 2 i it
13BN R 3L 365 Ao B2, MEEAM “R> - A - BT BAER SO IL AR A A 9
PL 2 BURE R S TR AY , RN AT AR B OB AT 32 4, fU4E PPARG. EGFR. PPARA. ESR1. PTGS2.
CYP19A1 Fl MMP9 &5, GO ‘& £/ Hr & W Bl R 1 19 IR B £« SR [ B At . AR I B A AN i o i i
LAY RE, KEGG {5 5 Il % 70 MR W BRI RE 2 56 A5 5 M BR R FE BT 2 OB R O

PIZg GBI T 1 “ B 258 B ROhR. BN RIS AMIE ARREE,  BEAIT T b 24 S AR L)
() (AR ELOG 2R, RE 0 AR Gt 1] WY 1 1 FH RO SR S B, 5 5 v I8 2 B AL S A HIE 129 V6 9 R T
Rlt, fEREAIRIIES T, FIH M2 E 2 R0 7 A <200 - BN - 07 EAREMES, ffik
2GR Ry « A R RONME Sl B S5 A W B 35 10] . Tk Bt A i R 3 9 4y, i
Stigmasterol. Stigmast-4-en-3-one. Formononetin. Nobiletin. Wogonin. Eicosapentaenoic acid 1 Arachidonic
acid ¥ C IR S AT 2 B8 JROE AR FH[11]-[17], 3R AW AU 15 2 104 S V) 0 B AT 2 BURE %
WS PERC Y, BEARE KRB EE . AWFFUIRES 3 %085, W PPARG. EGFR. PPARA #ll PTGS2
&, 15 2 BUBE PRI 0 R AR R R B U AH DG [18]-[21] , B 22 73 1 W e it J B A e i 254 - A - O 7
HAEMZE BN FIAE ] .

GO & &7l B R I E A T AR LA RS2 BOR, B B A ml Be HAT FERE R R A AR, T4
PRI i 2 (A7 AE B DD ORI, R W BRI 2 AW PRI A2 15 2 MR AR P R ACR, RS =
Mo BEAL, EREINIL RE LM A AN SEARAR S A R, RS R T e R T R W IBER NG S A
iRt . KEGG {5 5@ AR W B PPAR {5 5@ A RIFIMIAY{ER, M PPAR (55
RO T E AR RN S0 [22], Rt e] DU S e bt 2 B8 R BB Fe R v T
PPAR {5 5 I %, 5l S IS LLVEREAE PPAR 15 5 il B UL A1, €055 FABP.PPRA0. RXR.SCD-1.LXRa.
PPARPS. PPARy. FABP1 Hil FABP3. EiAEIHIE AR 7 LA VU IR B A AT Th17 difid7p4t, XM 1E 5id
H 5 RAE P F VIR, MAERIES S 2 BURE PR IR 5 [23] [24]. EASMIN JBE B RARFT A w2, 2
SETEREHIRE D, T RR Y .

i ERnA, ABEFCR 56> T R, P ERR ) A S - BE A - R 7 BAE M2 RO,
RV T e BT 2 ZORE R AR AL o TR A B T WA T 3 14 4> Dihydrobrassicasterol . Stigmasterol
Clionasterol. Stigmast-4-en-3-one. Formononetin. Nobiletin. Wogonin. Eicosapentaenoic acid ! Arachidonic
acid 37t 9 AN, FOLHE AR 32 A, B AT TR B 5 9L 3 RAER NS 2 P AEYS R R IEER,
W R HIE T IEER £ E 0y PPAR 5 5@ R, 1XEe4s FON B BIT RN K di 5 Fhim R & 3N 3R 6t 1 ¢
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