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Abstract: Objective To study the mechanism of anti type 2 diabetes by Melastoma dodecandrum flavonoid by using the method of
network pharmacology, and to verify the related targets by animal experiments. Methods To collect the chemical constituents of M.
dodecandrum flavonoids through literature search, and screen the target of M. dodecandrum in treatment of type 2 diabetes based on
the Swiss Target Prediction, GeneCards, TTD, and DrugBank databases platform. To construct the “active ingredients - type 2 diabetes -
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potential target” by Cytoscape 3.7.1 software. The target protein interaction network was constructed through the String platform, GO
enrichment analysis and KEGG metabolic pathway were analyzed through the R language analysis platform. To construct type 2
diabetes mellitus model rats high-fat diet induction and ip administered with streptozotocin method. 40 rats successfully modeled type
2 diabetes mellitus model were randomly divided into model group, metformin group (0.2 g/kg) group, and M. dodecandrum flavonoids
(0.34, 0.45, 0.60 g/kg) groups, with 8 rats in each group. High-fat diet was continued and a control group was set up. Each group was
given the corresponding drug intragaically once daily, the control group and model group were given 0.5% CMC-Na solution
intragaically for 5 weeks. The body mass, water intake, and food intake of rats were recorded, and the related indexes of blood glucose
and blood lipid of rats were detected. gPCR was used to detect the regulatory effects of M. dodecandrum flavonoids flavones on the
targets of PI3K, Akt, and AMPK in liver tissue of type 2 diabetic rats. The protein expressions levels of Akt, AMPK, and SREBP-1c
in liver tissues of rats in each group were detected by Western blotting. Results 8 Active ingredients such as quercetin, apigenin,
naringin were screened from M. dodecandrum flavonoids and acted on 98 type 2 diabetes targets. GO function and KEGG enrichment
analysis showed that M. dodecandrum flavonoids play an anti-diabetic role in type 2 diabetes mainly by regulating PI3K/Akt signaling
pathway and AMPK related signaling pathway. Animal experiments confirmed that M. dodecandrum flavonoids can decrease FBG,
inhibit the increase of blood lipid, up-regulate the mRNA expression of PI3K, Akt, and AMPK in liver of type 2 diabetic rats, and
significantly increase the protein expression levels of Akt and AMPK, reduce the expression of SREBP-1C protein (P < 0.01, 0.05),
can improve the metabolic disorders of sugar and lipid, and has a good anti-type 2 diabetes effect. Conclusion This study verified
the characteristics of M. dodecandrum flavonoids in treatment of type 2 diabetes with multi-component, multi-target and multi-pathway.
The anti-diabetic mechanism of of M. dodecandrum flavonoids may be related to the regulation of the expression levels of PI3K, Akt,
AMPK, and SREBP-1C targets, thereby improving the disorder of glucose and lipid metabolism, providing a reference for further
research on the mechanism of action.

Key words: Melastoma dodecandrum flavonoids; type 2 diabetes; network pharmacology; experiments; quercetin; apigenin; naringin;
PI3K; Akt; SREBP-1C
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H: GGAGGAAGAGGATGCGG
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Table 2 Basic information on the active ingredients of
flavonoids in M. dodecandrum

)% Gl DL
3, 7, 4'-trimethoxyquercetin high yes
apigenin high yes
diosmetin high yes

epicatechin-[8,7-e]-4p-(4-hydroxyphenyl)-  high yes
3,4-dyhydroxyl-2(3H)-pyranone

kaempferol high yes
luteolin high yes
naringenin high yes
quercetin high yes
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Fig. 2 PPI network diagram of target of M. dodecandrum
flavonoids
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%3 WHFDEE 2 BAERFARERE, kE. BREMTM ( x+s, n=8)

Table 3 Effects of M. dodecandrum flavonoids on body weight, water intake, and food intake in type 2 diabetic rats (x
+5,n=8)
\ ENpRe o
2H 5 FIE/(g *g™) e E/(g100g™) oK E/(mL 400 g4
od 35d

X HE — 34354241 382.84+19.3 7.22 15.18
kit — 355.1+8.5 309.3+10.8" 12.05 56.63™
ZHXUIK 0.25 354.94+14.8 325.6+13.8* 10.24 45.22
b S 0.34 349.8+16.8 327.9+12.8* 10.79 51.37

0.45 356.8+19.2 322.8+14.2 10.74 52.30

0.60 356.1+17.2 328.5+15.1% 9.73 49.10

E5XIRA R "P<0.01; SHAAILLE: *P<<0.05.
**P < 0.01 vs control group; *P < 0.05 vs model group.
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SRR 034 g kgt
S w# MRS 045 g kgt
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Syt A TP<<0.01; SHAI4HE: *P<0.05,

**P < 0.01 vs control group; *P < 0.05 vs model group.

5 HEDREEX 2 BEERBEARFRENFI
( x+s, n=8)
Fig.5 Effect of M. dodecandrum flavonoids on body weight

of type 2 diabetic rats ( X +s,n=8 )
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Table 4 Effect of M. dodecandrum flavonoids on fasting blood glucose in type 2 diabetes rats ( X +s,n =8 )

2H 51 &/ (g kgt

FBG/(mmol 171)

0d 7d 14d 21d 28 d 35d

pagicy — 47+0.2 4.7+0.2 45+0.2 46+0.2 4.6+0.1 45+0.4
B — 18.4+2.4" 18.2+2.4" 18.6+4.0% 17.7+4.6™ 18.3%3.0" 17.8+45"
ISR 0.25 18.7+21 18.4+24 18.0+21 16.1+33 15.5+1.8* 13.84+2.1%
Hh 75 SR 0.34 18.3+16 17.4+3.4 16.4+35 16.3+2.9 15.4+3.4% 14.1+25%
0.45 19.3+1.7 19.2+35 184+21 165+4.2 15.8+3.0 14.2+1.9%
0.60 18.74+2.2 18.4+34 17.0+25 153+35 14.8+3.1% 13.2+2.3%

Sx AL TP<<0.01; SARAYZHLLEL: #*P<<0.05 *#P<<0.01.
P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model group.
FE R - 07 I EAER 2%, i 1 IS S 2R
T30 2 BURE RO R DR R T RE R R TS
thZEmy . AEE. MR ER . FHRERSE, MR

R WY Bz 2K AE A A B AR PR 9 K R It AT L ]
FRI7KF LA 5 R 2R LI o R e BRAIK STZ
75 T BB PR K RS IR AKSE, s LA BT
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£5 EHBDEEE 2 RERHBARMANEM ( x+s, n=8)
Table 5 Effect of M. dodecandrum flavonoids on blood lipids in type 2 diabetes rats ( X +s,n =8 )

ZH 53 7/ (g kg™ TC/(mmol L.71) TG/(mmol %)  HDL-C/(mmol L) LDL-C/(mmol L)
it B — 1.7040.05 0.62+0.06 2.254+0.21 0.3040.05
it — 2.53+0.37" 1.254+0.10" 1.84+0.18" 0.42+0.07
XU 0.25 2.03+0.24% 0.98+0.08# 2114017 0.35+0.08*

Hh TR 0.34 2.05+0.25% 1.0340.09# 2.0740.35 0.3240.06%
0.45 1.99+0.33# 0.954-0.15% 2.11+0.30% 0.2940.05%
0.60 1.85+0.50% 1.01+0.12% 1.93+0.21 0.334-0.04%

AR TP<0.01; SHAHLILE: P<0.05 #*#P<0.01.
**P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model group.
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BRI LS. *P<<0.05 *P<0.01.
A-control B-model C-metformin D-M. dodecandrum flavonoids 0.34 g kg™ E-M. dodecandrum flavonoids 0.45 g kg* F-M. dodecandrum

1. %

flavonoids 0.6 g kg™*; *"P < 0.01 vs control group; *P <0.05 #P < 0.01 vs model group.

E 6 hZEDEER 2 BISERFBARAEERE PI3K, Akt, AMPK mRNA HEX5RIAEHEM ( x xs, n=3)
Fig. 6 Effects of M. dodecandrum flavonoids on the relative mRNA expression of PI3K, Akt, and AMPK in liver of type 2
diabetes rats ( X +s,n =3 )
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*6 HEDER 2 BERBARITAE Akt, AMPK, SREBP-1C ZEEFIARIEM ( x+s, n=3)
Table 6 Effect of M. dodecandrum flavonoids on protein expression of Akt, AMPK, and SREBP-1C in liver of type 2 diabetes
rats( X +s,n=3)

A5 /(g kg™h) Akt/GAPDH AMPK/GAPDH SREBP-1C/GAPDH
it i — 0.37240.062 0.291+0.060 0.3334:0.017
it — 0.32240.059 0.2800.069 0.389+0.062"
ZHOBUIR 0.25 0.416+0.076 0.550+0.033 0.345+0.056
Hh S R 0.34 0.468+0.053* 0.346+0.030 0.314+0.038%

0.45 0.490+0.084% 0.400+0.058% 0.298+0.056%
0.60 0.519+0.032# 0.442+0.057# 0.341+0.060

EX LS "P<<0.05; SRIMMALLE: *P<<0.05 *P<0.01.
P < 0.05 vs control group; *P < 0.05 #P < 0.01 vs model group.
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