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Abstract: Objictive This paper aimed to investigate the anti-T2DM activity of total flavonoids of Diaphragma Juglandis Fructus
(TFDIJF), screen anti-T2DM compounds and predict targets of anti-T2DM to explore its multi-component, multi-target and multi-
pathway anti-T2DM mechanism. AKT/FoxOl1 signaling pathway was selected for cell experiment. Methods A database of chemical
components of flavonoids of Diaphragma Juglandis Fructus was established through literature retrieval, and then the data were

combined with five principles of drug absorption to screen active constituents. The targets of active constituents were predicted by
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using the reverse pharmacophore matching method and screened according to the anti-T2DM related targets in the databases such as
TTD, OMIM, et al, and further analyzed the gene GO function and the KEGG pathway enrichment. And the active constituents-
targets-pathways network model was also established to study the mechanisms of anti-T2DM of TFDJF. The molecular docking of
kaempferol between GSK3B and AKT1 was carried out on the system docking website. Cell experiments were further used to
verify: HepG2 cells were selected, insulin-induced insulin resistance (IR) model was used with high concentration of insulin. The
cells were treated with 150 pg/mL TFDJF for 36 hours. The glucose consumption of each group was measured by oxidase method,
and the expression of AKT-FoxO signal pathway-related proteins was detected by Western blotting methods. Results This study
screened 10 active constituents of flavonoids in Diaphragma Juglandis Fructus Totally 104 targets were predicted, and 15 targets
related to the anti-T2DM effects were screened. The potential regulatory pathways included Insulin signaling pathway, FoxO
signaling pathway, AMPK signaling pathway, PI3K-AKT signaling pathway and so on. Kaempferol has strong binding activity with
GSK3B and good binding activity with AKT1. Results of the experimental testing prove that TFDJF could significantly elevate the
glucose consumption in insulin resistance cell models (P < 0.01), enhance the p-AKT protein expression and decrease the FoxO1
protein expression (P < 0.01). Conclusion The anti-T2DM mechanism of TFDJF may be related to the signaling pathways of
insulin, FoxO, AMPK and PI3K-AKT.
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Table 1 Detail information of flavonoids in Diaphragma Juglandis Fructus

No. WA B s AN 2V MW nOHNH nOH miLogP
1 LA CsH,,0, 290.27 5 6 1.37
2 ZEM R C:H,,0, 304.25 5 7 0.71
3 TP CyH,,0, 300.27 3 6 271
4 L 22 C,sH,,0, 286.24 4 6 2.17
5 NN C,sH,,0, 286.24 4 6 1.97
6 Tl 7 2 C,sH,,0; 272.26 3 5 2.12
7 Wik iz 25 CsH,,0, 302.24 5 7 1.68
8 P NGRS C,H,0,, 448.38 7 11 0.19
9 ik 7 EF C,H,0,, 448.38 7 11 0.64
10 T C,H,,01, 610.52 10 16 1.06
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Table 2 Information of related targets

No. 455 FE A AR UniProt
1 PCK1 PCK1 9 T T TG T R 42 VA T P35558
2 AR AR T Z S AR P10275
3 GSK3B GSK3B W 55 -3 P49841
4 SOD2 SOD2 A AL B P04179
5 NOS3 NOS3 — A S L P29474
6 ESRI ESR1 L U P03372
7 NR3C2 NR3C2 R Ak P08235
8 LCK LCK % 2 2 52 A I P06239
9 SHBG SHBG MEHFELS G EA P04278
10 PTPNI PTPN1 52 44 1 B s R A A B R P18031
11 HK 1 HK1 OB 1 P19367
12 AKTI AKTI RAC-o 22 2R/ IR R & P31749
13 BRAF BRAF 22 R /75 L B U B P15056
14 APCS APCS MiEEMFEE AP P02743
15 PPARG PPARG Tk S A it A 1 TR S P37231

AR

UE g £l 5 ViER i
1 TFDJFBEFMER S T2DMEE S GO ER AT

Fig. 1 GO annotation analysis of anti-T2DM targets of active ingredients in total flavonoids of Diaphragma Juglandis Fruc-

tus
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Table 4 Docking of kaempferol with targets
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Fig.3 Intermolecular interaction analysis between Kaempferol and targets
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