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Abstract

Objective: To observe the effects of exercise on autophagy and bone microstructure of bone marrow mesenchy-
mal stem cells in aged rats.

Method: Six rats aged 6 months were collected after 6 months of feeding. Twelve 27-month-old rats were di-
vided into exercise group and elderly group. The rats in the exercise group were given exercise treadmill inter-
vention for 8 weeks. After intervention, the levels of serum bone metabolism markers NTX, PINP, BLAP
and TRCAP were detected by ELISA. Bone mineral density was measured by Dual Energy X-ray. Bone Micro-
CT was used to detect bone microstructure. The mRNA and protein expressions of Beclinl, LC3-1l and p62
were detected by RT-PCR and Western Blot.

Result: Compared with the young group, the serum levels of bone formation markers PINP and BALP were
lower in the elderly group (P<0.01), bone mineral density decreased in the left femur (P<0.01), the number
of trabecular bone (Th.N) and the volume ratio of trabecular bone (BV/TV) of the left tibia decreased (P<
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0.01), the expressions of autophagosome related mRNA and its proteins Beclinl, LC3-1l, p62 increased in

bone marrow mesenchymal stem cells (P<0.01). Compared with the elderly group, the serum levels of bone
formation markers PINP and BALP (P<0.01), bone mineral density of right femur (P<0.01), the number of
trabecular bone (Th.N) and the volume ratio of trabecular bone (BV/TV) of the right tibia increased in the

exercise group (P<0.01), the expression levels of autophagosome related mRNA and its proteins Beclinl and

LC3-1I were decreased in bone marrow mesenchymal stem cells (P<0.01), the expression levels of p62mRNA

and protein showed an upward trend(P>0.05).

Conclusion: Exercise can improve the autophagy level of bone marrow mesenchymal stem cells, promote the

differentiation of bone marrow mesenchymal stem cells into osteoblasts, improve bone mass and bone micro-

structure of elderly rats, and alleviate osteoporosis.
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P4 B A R R N - 10m/min, 3 EE A - 00, SRt
[} Smin/d. 2 RZJF TR MM G2, BES
2 B B9 Ky - 12—20m/min, 3% B K - 100, $574E
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%1 RT-PCRE|#EF

HH 51915741 T
Beclinl  Fif GTGGCGGCTCCTATTCCATC 106bp
T GACACCCAAGCAAGACCCCA
LC3- ki AACACAGCCACCTCTCGACC 125bp
T ACACAACCCACACACGGCAG
P62 I GCTCGACCCGTCCTTCACTCA 179bp
T ACACAACCCACACACGGCAG
B-actin ¥ ACATCCGTAAAGACCTCTATGCC 223bp

Fiif TACTCCTGCTTGCTGATCCAC
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(pg/ml) (pg/ml) (U/L) (mIU/ml)

AL 162.65£9.80  12070.42+399.86 21.55+1.26 0.49+0.03
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DS AEA HL# P<0.01;Q 5 ZARH A HL &S P<0.01,



PHAAE AL 20234F 4384 11

T AL A R /N HES) S5 F4 B0 B0 5 5 75 4F
AR ELHLE , B AE LR BB/ INGR A5 4 R B 25 i HLHE S
T s 5 BAEH AL , 38 A K B/ N A
Z HH 80, WE 1.
232 HHALUE RS SEFLML, B AN
B/ INREAFL S H LA L (BV/TV) /NS
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1 OS5 FAEL AR P<0.01;Q 5 B4ELI M & P<0.01,
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