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Effects of B - ecdysterone in regulating BMSCs autophagy and promoting
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Abstract .

mechanism of B - ecdyssterone on the osteogenic differentiation of rat

Objective To investigate the intervention effect and
bone marrow mesenchymal stem cells ( BMSCs) based on the regulation
of autophagy by the adenosine 5’ — monophosphate kinase — activated
protein ( AMPK)/mammalian target of rapamycin ( mTOR). Methods

BMSCs cells were divided into control group (normal culture), low —,

0.10 and

The expression of cell genes was

middle — and high — dose groups ( intervened with 0. 01,
1.00 pmol - L
determined by real — time quantitative polymerase chain reaction (qRT -
PCR);

by immunofluorescence (1F). Results

~' ecdysterone ) .

and the relative expression level of cell proteins was determined
The relative expression levels of
alkaline phosphatase (ALP) mRNA in the control group, low — , middle
and high — dose groups were 1.01 £0.14, 1.22 £0.05, 1.28 £0.05,
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1.59 £0.20; the relative protein expression levels of Runt — related transcription factor 2 ( RUNX2) mRNA were
1.00 +£0.07, 1.45 £0.07, 2. 11 £0. 32, 4. 67 £ 1. 45 the relative protein expression levels of phosphorylated AMPK
protein were 0. 07 £0.01, 0.11 £0.01, 0.06 +0.01, 0.18 £0.01; and the relative protein expression levels of
Sequestosome 1 ( p62/SQSTMI1 ) protein were 1.72 +0.02,1.67 £0.02.0.94 +0.01,0.04 £0.01; the relative
protein expression levels of p — mTOR protein were 0. 66 +0.01, 0.40 +£0.01, 0.42 £0.01, 0.04 £0.01; and the
relative protein expression levels of microtubule — associated protein 1 light chain 3 beta (LC3B) protein were
0.07 £0.01, 0.20 £0.01, 0.87 £0.05, 1.27 +0. 04, respectively. There were statistically significant differences
between the low — , middle — , and high — dose groups and the control group (P <0.05, P <0.001). Conclusion

B — ecdyssterone can regulate autophagy and promote osteogenic differentiation of BMSCs by activating the AMPK/
mTOR pathway.

Key words: (3 - ecdyssterone; adenosine 5’ — monophosphate kinase — activated protein / mammalian target of

rapamycin pathway ; bone marrow mesenchymal stem cells ; osteogenic differentiation ; autophagy
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Figure 1 Bone marrow derived mesenchymal stem cells

(BMSCs) osteogenic differentiation ability assay ( x 100)
A Alkaline phosphatase ( ALP) staining; B: Alizarin red (ARS) staining;
1: Induction group; 2: Uninduced group.
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BEFE (P <0.001), p-mTOR il P62 i 6 i85
s 25 W oR: AR L ) A S 0 B A L,
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YA AR EA KT B IR (38 P <0.01) , W3R 3,

Table 1 Comparison of the proliferative activity of BMSCs cells in each group(x +s)

Comcontration( pmol - L") n 1d 3d 5d 7d

10. 00 9 0.83 +0. 07 0.92 +0.07* 0.92 £0.09* 1.03 +0.07
1.00 9 1. 11 0. 06* 1.27 £0.07* 1.31 £0.07* 1.50 +0. 03*
0.10 9 1.04 +0. 08* 1.24 0. 04* 1.31 0. 06* 1.38 0. 08*
0.01 9 1.01 0. 08* 1.16 0. 04* 1.29 +0. 04* 1.24 0. 12
0 9 0.90 +0. 06 1.02 +0. 05 1.03 +0. 08 1. 14 +0. 08

Compared with 0 wmol + L=" group,*P <0. 05.

adts

2 FHRSCE U IR B — Wi B 5 I T P 240 ML ) B 73 L RE T ( % 100)

Figure 2

Osteogenic staining was used to detect the osteogenic differentiation ability of cells after B — ecdyssterone intervention( x 100)

A ; ALP staining; B: ARS staining; 1: Control group, normal culture; 2 —4: Low — dose, middle — dose, high — dose groups, 0. 01,0. 10 and 1. 00 wmol - L -1

B — ecdyssterone.
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Table 2 Relative expression of osteogenic marker genes in each group after § — ecdyssterone intervention(x +s)

Group n ALP SP71 Runx2
Control 9 1.01 £0. 14" 1.03 £0. 25 1.00£0.07 * *
Low — dose 9 1.22 +0.05% 1.10 0. 17 1.45 0. 07%
Middle — dose 9 1.28 £0. 05" 1.41 £0. 16" 2.11 +0. 327 *
High — dose 9 1.59 £0.20%* 1.94 £0. 04> * 4.67 £1.45%~

Dose refer to figure 2 ; ALP; Alkaline phosphatase; SP7: Sp7 transcription factor; Runx2: Runt — related transcription factor 2 ; Compared with control group,

#P <0.05,"P <0. 01 ; Compared with low — dose group, * P <0.05,** P <0.0l.

F:3 44 BMSCs Sl A M A (x +5)

Table 3 Comparison of immunofluorescence results of BMSCs in each group(x +s)

Group n LC3B p62 p - mTOR p - AMPK
Control 9 0.07 £0.01* " 1.72£0.02" " 0.66 £0.01" 0.07 £0.01 "~
Low — dose 9 0.20 £0.01%~* * 1.67 0. 02%* 0.40 £0.01% 0.11 £0.01%
Middle — dose 9 0.87 £0. 05"+ * 0.94 £0.01%** 0.42 £0.01%* = 0.06 £0. 01+ *
High — dose 9 1.27 £0. 04> * 0.04 £0. 01"~ 0.04 £0. 01" * 0.18 £0. 01> *

Dose refer to figure 2 ; LC3B; Microtubule — associated protein 1 light chain 3 beta; p62: Sequestosome 1; p — mTOR: Phosphorylated mammalian target of

rapamycin; p — AMPK; Phosphorylated adenosine 5’ — monophosphate kinase — activated protein; Compared with control group, *P <0. 01 ; Compared with

low — dose group, ** P <0.0l.
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