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Mechanism of Bupleuri Radix — Paeoniae Alba Radix Drug Pairs in the Treatment of

Type 2 Diabetes Mellitus Based on Network Pharmacology
HUANG Jinzhu'?,YIN Bei'?,BI Yiming'?,FAN Guanjie'?
(1. The Second Clinical Medical College of Guangzhou University of Chinese Medicine ,Guangzhou , Guangdong ,China 510120; 2. Department of
Endocrinology . Guangdong Hospital of Traditional Chinese Medicine ,Guangshou, Guangdong ,China 510006)
Abstract: Objective To investigate the mechanism of Bupleuri Radix — Paeoniae Alba Radix drug pairs in the treatment of type 2
diabetes mellitus (T2DM) based on network pharmacology. Methods The chemical components of Bupleuri Radix and Paeoniae
Alba Radix were screened through the database of the Traditional Chinese Medicine Systems Pharmacology Database and Analysis
Platform (TCMSP) , and the effective active ingredients of Bupleuri Radix and Paeoniae Alba Radix were determined according to
the threshold screening and combined with the literature reports, and the action targets were predicted. The relevant targets of
T2DM were obtained through GeneCards and NCBI database, and the effective targets for the treatment of T2DM were sorted out
by intersecting with the action targets of Bupleuri Radix — Paeoniae Alba Radix drug pairs. The above targets were input into the
String database for constructing the protein — protein interaction (PPI) network. The potential signal pathway of Bupleuri Radix —
Paconiae Alba Radix drug pairs for the treatment of T2DM was predicted through Gene Ontology (GO) enrichment analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis. Results A total of 20 active ingredients and 104 effective
targets of Bupleuri Radix — Paeoniae Alba Radix drug pairs for the treatment of T2DM were screened. PPI network analysis showed
that the efficacy of Bupleuri Radix — Paconiae Alba Radix drug pairs in the treatment of T2DM may be related to interleukin(IL) — 6,
AKT1, VEGFA, CASP3, IL - 183, MAPKS, MMP9, JUN, PTGS2, CXCL8 and other proteins. MCODE analysis showed that five gene
clusters and five core genes (GSK3B,NFKBIA,CAVI,VCAMI,SLC6A2) were obtained. GO functional enrichment analysis and KEGG
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pathway analysis showed that the target of Bupleuri Radix — Paeoniae Alba Radix drug pairs in the treatment of T2DM were

highly enriched in AGE - RAGE, IL — 17 and tumor necrosis factor (TNF) signaling pathways. Conclusion

Bupleuri Radix -

Paeoniae Alba Radix drug pairs can treat T2DM through multi - target, multi — channel and multi — pathways. This study provides a

reference for the verification of the action mechanism of Bupleuri Radix — Paeoniae Alba Radix drug pairs from the perspective of

molecular biology.

Key words:Bupleuri Radix;Paeoniae Alba Radix;type 2 diabetes mellitus;network pharmacology; mechanism

(hE e RE SR SR IR BLRE (2015)) R, 7
] AR B PRI R R0 9. 7%, 60 % LA AHFEA i
i (2 209%) 1, T2 2045 4F, B BCRA 1. 19844412
XFSEH — FIATES IR YT 2 BB PRI (T2DM) Il AT R
AR E PR TR 228013, H AT i = 25 BRI 5 A
T A P o3 PO RO BILAR o 19 2% 24 B~ LA R e A= 2
RIS O K R S, 3l i B UK E {7 5 1 R AT 2
250 Tt R T 2R R 2 Y
RO BT AR AT B TR A e i R 25 Z AT
AAEAEHIS), Bz 88 F T 3000 AR i 254 HTHE 2 &
TP A T WA AL A, ) 2 i e 4 7 ML, e B
B IE MG B, S RS G2
AT L) AR B ST LT SR — AT 2550 Y TR
Ji 53 B T2DM B A A PLHEA TR L , S ST 254 — B G
M4 RS — HATZ5 05 T2DM MV 7E G & o
BT .
1 #EREHE
1.1 S8 B EMM T RERNIZHE S iHIE

DL b 25 2 4t 2 B 27 Bl i 5 o B 5 (TCMSP,
http: // temspw. com / temsp. php ) VE AR ARIE , F 171 ik
A=W EE COB) FIZE 251 (DL)VE A 241, B OB > 30%,
DL > 0. 18, i e I JRAF 5400 | AT A OG5 M B 43 Skt g
LiChs
1.2 T2DM #HXEFIKE

L) “Diabetes Mellitus” & 3¢ # 14) , 7F GeneCards
(https: // www. genecards. org /) #1 NCBI (¥ %€ (https: //
www. ncbi. nlm. nih. gov /) P T AZEIERAG R, AR E
SR, e E—JE A
1.3 244 - BRIz R 3R AT

SRR SEH0 — BIAT 24500 T AE 555 T2DM i1 A
LN HE e A RIS 58] - HAT25%HE T T T2DM
F14) L0 5 o R Venny 2. 150 #9806 PR 40 — 98
T T s 0 5 [, A 3 A 40 i, 1 o 2 A P T
o Y T B S, PR AT BUHR R 5 AR A R 4 A
(KEGG )l % 5 27347 .
1.4 BERLSER-EBHEEERASHT

R 0 e BRI ST — AT 25 XA YT T2DM A4 T
B0 5 A% 3 String B4 2 (http: // en. string — db. org / ),
PEPE “Homo Sapiens” , #4785 F [0 AH EAE 20 #7 , 15 21

44

A EAE (PPL) W 45, 3l 4 R B2 il PPI I 26 ¢ H
RUFEIR B o PPLIM 48 5 A Cystoscape 3. 6. 0 H, il i)
Network Analyzer B HEATH N34T, LAY BE V5% BE
FEROME SR R K EE 4N SECh S H
o RO A HE Y G B R T 8 0 i B R
PSSt LY
1.5 MCODE EBZE4o ik

{8 B MCODE [ 4 43-#r T 5L/ 20 B h i, o 488 O A
FER ¥ PPLIM 455 A Cytoscape 3. 6. 0 /1, T JF MCODE
TR IEA T HE PRI 50 BT SR 0o BE IR i 32K -
1.6 =SEEOH

JH T String ZUHE EXT S — FIATZXHA T T2DM 1Y
TRTE RO S AT 2 AR (GO) T REE &£ HT AT KEGG
I I AT K 25 g 0 A R AT GO AR
Y1t 2 (BP) o FIIRE(MF) (42 53 (CC) & 4407
i e 1 P{E.<0. 05 B3 H , KEGG 1 % & 543 #r 7] . 7
MSER — FAATZGXHAYT T2DM BIVEFEAE HIBL .
2 #R
2.1 FEHERS

LS B B S5 1 Ak 24 153 349 41, AT AL B A3
85 1> [F] i /& OB 1 DL 1Y 548G PR 43 174>, AT
PER AT 134> o 5 bk TCHE A5 S NG R 43 104>, 3k
1320 SRR TR IR 1 o
2.2 Y - RS

Fr RS — AT 20 R A S50 P % I8 14
TETERE S, SR TC R S o S A, A5 31 185 NI TR
B 5 28 GeneCards F1 NCBI 048 20 B G &, A58
1 669 > T2DM # i 25 [ o b 3R W 2850 s i A7 se S ik
B, 15 104 /N8 A5, RIS 58 — HAT 25%0R 9T T2DM (1)
TR TR ILIE 1 .
2.3 PPI MEHERIAIDHT

LG ) 45 4> SCHEHE AT, H PPL IR 2% K] UL 8] 2. i
20 /B S AR 1 UL IEL 3PP 2% 43 B 45 51 S, S 1
W34, s HEA T 10 A A A IL - 6,
AKTI, VEGFA, CASP3, IL - 1B, MAPK8, MMP9, JUN,
PTGS2, CXCLS, iX LEHl i AT HEJE S8 — AT 25 0GB I7
T2DM A9 OCHEERE 151
2.4 BESW

SEER — FATZGRAYTY T2DM SIS A% O IR L3 2,



20224E2 H 20 H 45 31 446 4 ]
Vol. 31,No. 4, February 20,2022

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

F1 KW - BOAWNEEFERS
Tab.1 Main active ingredients of Bupleuri Radix — Paeoniae

Alba Radix drug pairs

%y RS 0B(%) DL
MOLO000098 ~ quercetin 46.43  0.28
MOLO000211  mairin 55.38 0.78
MOL000354  isorhamnetin 49.60 0.31
MOL000358 B - sitosterol 36.91 0.75
MOL000359  sitosterol 36.91 0.75
MOL000422  kaempferol 41.88 0.24
MOLO000449  stigmasterol 43.83 0.76
MOL000490  petunidin 30.05 0.31
MOL000492  ( +) - catechin 54.83 0.24
MOL001645  linoleyl acetate 42,10 0.20
MOLO001918  paeoniflorgenone 87.59 0.37

MOL001919  (3S,5R,8R,9R,10S,14S) - 3,17 - dihydroxy - 4, 43.56 0.53
4,8,10,14 - pentamethyl - 2,3,5,6,7,9 - hexa-
hydro - 1H - cyclopenta [a] phenanthrene - 15,

16 - dione
MOL001924  paeoniflorin 53.87 0.79
MOL002776  baicalin 40.12 0.75
3,5,6,7 - tetramethoxy - 2 - (3,4, 5 - trimethoxy-
MOLO004598 31.97 0.59
phenyl)chromone
MOL004609  areapillin 48.96 0.41
MOLO004624  longikaurin A 47.72 0.53
MOL004653  ( + ) - anomalin 46.06 0.66
MOL004718 & - spinasterol 42.98 0.76
MOLO13187  cubebin 57.13 0.64
%59 e
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Fig. 1 Drug - disease target of Bupleuri Radix — Paeoniae Alba
Radix drug pairs for the treatment of T2DM
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Fig.2 PPI network of Bupleuri Radix — Paeoniae Alba Radix drug pairs for the treatment of T2DM
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Fig.3 Histogram of key targets of PPI network
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Tab.2 Core gene of Bupleuri Radix — Paeoniae Alba Radix drug
pairs for the treatment of T2DM

ARK PA & s AR

1 40 692 CAT, CRP, MAPKI, ILIB, ICAM1, IL6, IL10, SELE, PPARG,
MMP3, MAPKS, NOS3, IFNG, STATI, SERPINEI, MMP9,
FO0S,JUN,NOS2,CXCL10,MPO,PTGS2,ESR1, EGF ,EGFR,
CASP3, CASPS, 112, AKT1, MMP1, TGFBI, VCAM1, SPP1,
MAPKI4,CCL2,MMP2,HIFIA,VEGFA,HMOX1,CXCLS

3 NFKBIA,ILIA,CXCL2

6 GJAI,AR,RUNX2,IGFBP3,CAVI

3 PRKCA,GSK3B,PRKCB

3 ADRA2A,SLC6A2,MAOA
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Fig.7 Interaction network of active ingredients and intersection targets of Bupleuri Radix — Paeoniae Alba Radix drug pairs

®3 BEUEBSER

Tab.3 Information of active ingredients

%F FHRELSERE MR RER i
MOL000098 1.512195 0.294228  0.661290 86
MOL000422 2.308 943 0.055596  0.433099 35
MOL000354 2.617 886 0.013725  0.381988 18
MOL000358 2. 666 667 0.011519  0.375000 14
MOL000449 2.715 447 0.006876  0.368 263 10
MOL004598 2.780 488 0.002050  0.359 649 8
MOL004609 2.780 488 0.001809  0.359 649 8
MOL000490 2.796 748 0.002064  0.357 558 7
MOL000492 2.796 748 0.003412  0.357558 6
MOL001645 2.845528 0.000470  0.351429 4
MOL001924 2.959 350 0.001427  0.337912 4
MOLO013187 2.845528 0.0004800  0.351429 4
MOL004653 2.861789 0.0002220  0.349432 3
MOL000359 2.975 610 0.0002220  0.336 066 2
MOL001919 2.975 610 0.0002920  0.336 066 2
MOL004624 2.910 569 0.0007850  0.343575 2
MOL004718 2.878 049 0.0004810  0.347 458 2
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