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(SZ-A) and metformin (Met) on glucose metabolism in type 2 diabetic mice, KKAy mice were divided into four
groups according to the glucose and lipid indexes: control group (control), Morus alba L. (Sangzhi) alkaloids
group (SZ-A, 100 mg-kg"), metformin group (Met, 100 mg-kg") and combined administration group (combination,
Comb, 100 mg-kg" SZ-A + 100 mg-kg' Met). All groups were administered by gavage once daily for 7 weeks
accompanied with monitoring food intake, water intake, body weight as well as glycemia. Additionally, oral
glucose tolerance test (OGTT), insulin tolerance test (ITT) and oral sodium pyruvate tolerance test (OPTT) were
performed at week 2, week 5, week 6, respectively. The experiments were approved by the Institutional Animal
Care and Use Committee of the Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking
Union Medical College (00004332). We determined the weight and lipid content of liver, and then performed the
histopathological analysis after sacrificed. Furthermore, Western blot assay was used to detect the protein levels of
key molecules of PI3K/PDK1/Akt/GLUT signaling pathway in liver, muscle and adipose tissue. Compared to the
SZ-A or Met monotherapy group, SZ-A + Met significantly improved the glucose metabolism disorder, which was
showed in reduced food intake, water intake, the level of fasting blood glucose, postprandial blood glucose and
glycosylated hemoglobin Alc (HbAlc) of KKAy mice, as well as improved glucose tolerance, enhanced insulin
sensitivity and inhibited gluconeogenesis. In addition, SZ-A + Met obviously up-regulated the protein expression
levels in PI3K/PDK1/Akt/GLUT signaling pathway in liver, muscle and adipose tissue of KKAy mice. Moreover,
the liver lipid accumulation and blood aminotransferase level of KKAy mice in the combined administration group
were significantly reduced. Therefore, we concluded that the combination of SZ-A and Met improved glucose
metabolism and inhibited the occurrence and development of T2DM via promoting glucose uptake and utilization,
suggesting that the combination of SZ-A and Met is a more useful treatment for T2DM.
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Table 1 Data for animal grouping. n = 10, x + s. FBG: Fasting blood glucose; OGTT: Oral glucose tolerance test; TC: Total cholesterol;
TG: Triglyceride; BW: Body weight; Con: Control; SZ-A: Morus alba L. (Sangzhi) alkaloids, 100 mg-kg"; Met: Metformin, 100 mg-kg™;

Comb: Combination, 100 mg-kg" SZ-A + 100 mg-kg" Met

Group FBG/mg-dL" Glycemia increase at 30 min in OGTT/% TC/mg-dL" TG/mg-dL" BW/g

Con 356.3 +£53.7 63.7+19.8 162.5+49.5 236.0 £ 59.0 448+23
SZ-A 353.7+51.0 61.8+15.8 160.4 +33.9 240.0 = 59.1 444 +£25
Met 354.6 +£53.5 57.1+152 177.6 = 38.6 225.0+33.9 455+24
Comb 351.3+48.5 71.2+20.1 187.1 £63.5 2383+ 62.4 457+23
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Effects of SZ-A and Met on food intake (A), water intake (B) and body weight (C) in KKAy mice. n = 10, ¥+ 5.~ P < 0.001 vs
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Figure 2 Effects of SZ-A and Met on postprandial blood glucose (A), fasting blood glucose (B) and glycosylated hemoglobin Alc (HbAlc,
C) in KKAy mice. n=7-10,x+s. P<0.01, P <0.001 vs Con; *P < 0.05, **P<0.01, ***P < 0.001 vs SZ-A; “P < 0.01, P <0.001 vs Met
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Figure 3 Effects of SZ-A and Met on glucose tolerance in KKAy
mice. A: Blood glucose; B: AUC during OGTT of KKAy mice. n =
8-10, ¥+ s. 'P < 0.05, "P < 0.01,”"P < 0.001 vs Con; “P < 0.05,
AP < 0.001 vs SZ-A; *P < 0.05, **P < 0.001 vs Met. AUC: Area

under the blood glucose concentration time curve
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Figure 4 Effects of SZ-A and Met on insulin tolerance in KKAy
mice. A: Blood glucose; B: AUC during ITT of KKAy mice. n = 6—
10, x+s. "P < 0.05, ""P < 0.001 vs Con; **P < 0.01, ***P < 0.001
vs SZ-A; "P < 0.05, P < 0.01, "P < 0.001 vs Met. ITT: Insulin

tolerance test
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Figure 5 Effects of SZ-A and Met on pyruvate tolerance in

KKAy mice. A: Blood glucose; B: AUC during OPTT of KKAy
mice. n = 7-10, X+ 5. "P < 0.05, "P < 0.01, ""P < 0.001 vs Con;
AP < 0.01, ***P < 0.001 vs SZ-A. OPTT: Oral sodium pyruvate
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Figure 6 Effects of SZ-A and Met on liver and kidney function in KKAy mice. A: Alanine aminotransferase (ALT); B: Apartate aminotransferase

(AST); C: N-Acetyl-f-D-glucosaminidase (NAG). n = 5-7, X+ 5. P <0.05, P <0.01 vs Con; **P < 0.01, ***P < 0.001 vs SZ-A
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