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Network pharmacology study on the mechanism of Ginseng Radix et Rhizoma
and Astragali Radix drug pair in treatment of type 2 diabetes mellitus

ZHANG Xiao-chuan, ZHU Chun-sheng, ZHOU Zheng, NIE An-zheng, JIA Wen-rui, YU Dong-sheng
Department of Traditional Chinese Medicine, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China

Abstract: Objective To explore the mechanism of Ginseng Radix et Rhizoma and Astragali Radix drug pair in treatment of type 2
diabetes mellitus using network pharmacology. Methods The active compounds and targets of Ginseng Radix et Rhizoma and
Astragali Radix drug pair were obtained by the analysis of traditional Chinese medicine system pharmacology platform (TCMSP), and
UniProt and DrugBank databases were used to extract the gene names of the targets. Cytoscape3.6.1 software was used to construct the
compound-target network. The disease targets corresponding to T2DM were obtained by using TTD, DigSee, and CTD databases. The
Ginseng Radix et Rhizoma and Astragali Radix drug pair - T2DM disease intersection targets were obtained after intersecting with the
target of Ginseng Radix et Rhizoma and Astragali Radix drug pair. PPI network was constructed by STRING online database, and gene
ontology (GO) analysis of potential genes and pathway enrichment analysis of Kyoto Encyclopedia of Genes and Genomes (KEGG)
were carried out using DAVID. Results A total of 41 kinds of effective compounds and 219 targets were selected. Key targets
included PTGS2, PTGS1, ADRB2, NCOAZ2, and SCN5A etc. The PPI core network contained 36 protein, and key protein involved in
BCL2, CASP3, CASP8, TGFB1, NOS2, and PPARG, etc. The functional analysis of GO obtained 269 GO items (P < 0.05), and There
were 71 signal pathways (P < 0.05) in the KEGG pathway enrichment screening, involving insulin resistance, PI3K-Akt signaling
pathway and adipocytokine signaling pathway and so on. Conclusion Ginseng Radix et Rhizoma and Astragali Radix drug pair is a
complex process of multi-component, multi-target and multi-pathway in the treatment of type 2 diabetes mellitus, which mainly
participate in inflammatory reaction, apoptosis and oxidative stress and so on.
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Table 1 Basic information of active compounds in Ginseng Radix et Rhizoma and Astragali Radix drug pair

OIS ety OB/% DL 2kt
MOL002879 ANk R g 43,59 0.39 NS
MOL000449 S 43.83 0.76 NS
MOL000358 B- £ [ iz 36.91 0.75 NS
MOL003648 AR 2 65.83 0.54 A%
MOL000422 e 41.88 0.24 ANz, EE
MOL005317 Jii 48 = SRAZ Bl 39.27 0.81 NS
MOL005318 2,2’ VR F (4-FR H A T HR) 40.45 0.20 NS
MOL005320 1A VU ARTR 45,57 0.20 Nz
MOL005321 BT A 65.90 0.34 ANz
MOL005344 ANZBH Rhy 36.32 0.56 ANz
MOL005348 NS 21 Rha 3111 0.78 Az
MOL005356 3,3,5- = F L1 H- Lt g 9F:[3, 2-a] HE 4 61.22 0.31 A3
MOL005357 kT E B 31.99 0.83 e
MOL005360 malkangunin 57.71 0.63 ANz
MOL005376 NS 33.09 0.79 e
MOL000787 JER ] 59.26 0.83 Nz
MOL000211 H MERR TR 55.38 0.78 B
MOL000239 5,4°- " §8 -3, 7- — WA S T 50.83 0.29 I
MOL000296 (e L=RESTH 36.91 0.75 W
MOL000354 FRER 49.60 0.31 W
MOL000387 B XL i 31.10 0.67 W
MOL000392 TR 69.67 0.21 B
MOL000398 AR 109.99 0.30 W
MOL000417 BT R 47.75 0.24 B
MOL000098 Hi e 3= 46.43 0.28 B

1 A5, BERULEY - BaNEE
Fig. 1 Target network diagram of compound of Ginseng
Radix et Rhizoma and Astragali Radix drug pair
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Fig. 2 Intersection of target genes of type 2 diabetes
mellitus and Ginseng Radix et Rhizoma and Astragali
Radix drug pair
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Fig. 3 PPI network of target proteins from Ginseng Radix
et Rhizoma and Astragali Radix drug pair
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Fig.5 GO enrichment analysis of MF
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Fig. 6 GO enrichment analysis of BP
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Table 2 Key pathway of Ginseng Radix et Rhizoma and Astragali Radix drug pair in treatment of type 2 diabetes mellitus
= i} FE R P-Value | K5 1B R P-Value
1 HIF-1 {551 % 11 173E-11 | 21 JLE4etE R 5 9.76E-5
2 JEERIH 11 5.71E-11 | 22 ZERHEH 5 1.32E-4
3 5% HU% 10 1.85E-9 | 23  HIRIFUK 7 1.79E-4
4 4 11 758E-9 | 24  MAPK {5 ESiE 8 1.92E-4
5 AP d 7 9.23E-9 | 25  HTLV-I jEe 8 1.97E-4
6 JeEhE X B 14 175E-8 | 26  PI3K-Akt {5 5@ 9 2.13E-4
7 YaviL)ii e 10 215E-8 | 27  JBE 5 2.72E-4
8 A D0 (CGEINHE HUF) 9 273E-8| 28 MMM TS TiEER 5 3.62E-4
9 ARIEAS LRI R 10 3.06E-8 | 29  WiHNMAL 6 4.14E-4
10  TNF {558 9 342E-8| 30  WiAIRIE 5 8.65E-4
11 FEBE 7 110E-7 | 31  ERBRIIE 5 8.65E-4
12 FoxO 155 i % 9 1.99E-7 | 32  Toll F3Z k(5 5@ 5  0.001730877
13 T 7 4.63E-7 | 33  JEAEFII/NTT RNA 7 0.002 463 545
14 BT oK B 8 6.46E-7 | 34  NOD FE%ihf5 5 imE 4 0.002557528
15 HH 7 145E-6 | 35  JEIETMEATRE 6  0.002 766 838
16 RN 6 1.34E-5 | 36  mTOR {55l 4 0.002827 765
17 Flt 295 6 224E-5 | 37  AMPK {5 5B 5  0.002 981343
18 WS Tk 7 224E-5| 38  Kigw 4 0.003419 641
19 /I it 6 537E-5 | 39 KR 4 0.003 909 850
20 NF-kB 15 51 2% 6 6.01E-5 | 40  HAETHR 5 0.003 950 941
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