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Abstract: In order to probe into the effects of low-level laser therapy coupled with aerobic exercise on the bone 

structure and bone metabolism of perimenopausal rats, so as to provide a reference for osteoporosis prevention and 

treatment, the authors established a model of perimenopausal rats resulting from natural aging (14 months later, 

successful model establishment was verified via vaginal cytological observation and the E2 content in their serum), 

divided model successfully established rats randomly into 4 groups, namely, a control group, a pure exercise group, 

a laser therapy group and an exercise+laser group, each of which contained 6 rats, let the rats exercise on a 

downslope treadmill every other day (-5°, 15 m/min, 30 min), irradiated 810 nm semiconductor laser beams upon 

such 4 irradiation spots as the front, rear, inner side and outer side of the femoral neck of the rats for 30 seconds per 

spot every other day (50 mW, 11.94 J/cm²), measured the estrogen, bone mineral density (BMD), bone structure, 

bone biomechanical properties and bone metabolism related indexes of the rats 8 weeks later, and revealed the fol-

lowing findings: 1) comparing the perimenopausal rats in the 3 intervention implemented groups with the rats in the 
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control group, both femoral and general BMDs increased; exercise had a significant effect on increasing local 

(femoral) BMD, while exercise+laser therapy improved general BMD significantly; 2) aerobic exercise or low-level 

laser therapy can increase the number of bone trabeculas and improve their structure; exercise + laser can achieve an 

even better effect; the biomechanical properties of the rats in the exercise+laser group improved significantly; 3) 

both exercise and low-level laser therapy can increase the E2 content in the rats’ serum and improve their bone 

metabolic balance, in which exercise intervention had a better effect. As compared with running, low-level laser ir-

radiation has a more significant effect on the general BMD of a perimenopausal body. Low-level laser irradiation 

can be used as one of effective measures for intervening osteoporosis suffered by middle-aged and old women. Ex-

ercise coupled with low-level laser therapy works well on both local and general bone structures. 

Key words: sports medicine osteoporosis perimenopause low-level laser therapy aerobic exercise rat
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μ

x

x

n/

6 1.083±0.0521) 0.962±0.060 

6 1.084±0.0901) 1.192±0.1102)

6 1.079±0.0551) 1.317±0.0973)

+ 6 1.077±0.1571) 1.342±0.1123)

1) P<0.01 2) P<0.05 3)
P<0.01 

x

BMD BMDn/

 6 0.232±0.0071) 0.220±0.007 0.188±0.0081) 0.178±0.006 
 6 0.227±0.0101) 0.237±0.009 0.186±0.0051) 0.194±0.0042)

 6 0.231±0.0041) 0.246±0.0063) 0.187±0.0061) 0.194±0.0072)

+  6 0.230±0.0071) 0.242±0.0092) 0.187±0.0081) 0.199±0.0072)

1) P<0.01 2) P<0.05 3) P<0.01 
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1) P<0.05 2) P<0.01

3) P<0.05 

1) P<0.05

x

n/  AKP /(U L-1) STR-ACP/( L-1) STR-ACP /AKP
 6 102.46±16.14 4.72±0.59 0.046±0.0057 
 6 105.53±14.07 4.24±0.60 0.040±0.0053 
 6 141.66±8.991)2) 4.38±0.88 0.031±0.00861)

+  6 117.74±14.213) 3.95±0.77 0.034±0.00881)

1) P<0.01 2) P<0.01 3) P<0.01 

H
E

100
      

H
E

400



130

ß



131

[1] .
[D]. 

2010. 
[2] .

[J]. 
2011 20(5) 328-332. 

[3] Pires-Oliveira D A Oliveira R F Amadei S U et al. 
Laser 904 nm action on bone repair in rats with osteopo-
rosis[J]. Osteoporos Int 2010 21(12) 2109-2114. 
[4] .

B [D]. 
2009. 

[5] .

[J]. 2011 31(1) 48-55. 
[6] Bedford T G Tipton C M Wilson N C et al. 
Maximum oxygen consumption of rats and its changes 

with various experimental procedures[J]. J Appl Physiol
1979 47(6) 1278-1283. 
[7] Diniz J S Nicolau R A de Melo Ocarino N et al. Effect 
of low-power gallium-aluminum-arsenium lasertherapy 
(830 nm) in combination with bisphosphonatetreatment on 
osteopenic bone structure an experimentalanimal study[J]. 
Lasers Med Sci 2009 24(3) 347-352.
[8] Altindag O Erel O  Soran N  et al. Total oxidative 
/anti-oxidative status and relation to bone mineral density 
in osteoporosis[J]. Rheumatol Int 2008 28(4) 317-321. 
[9] Timon Chengyi L I U Ruochun L I U Ling Z H U
et al. Homeostatic photobiomodulation[J]. Front Opto-
electron 2009 2(1) 1-8. 
[10] Yamamoto M Tamura K Hiratsuka K et al. 
Stimulation of MCM3 gene expression in osteoblast by 
low level laser irradiation[J]. Lasers in Medical Science
2001 16(3) 213-217. 
[11] Hentschke V S Jaenisch R B Schmeing L A et al. 
Low-level laser therapy improves the inflammatory pro-
file of rats with heart failure[J]. Lasers Med Sci
2012(8) 103-112. 
[12] .

[J]. 1991 29(8) 487-488. 
[13] .

[J]. 
2012 19(2) 132-137. 

[14] .
[J]. 2009 16(2) 2057-2059. 

[15] .
[J]. 

2000(4) 63. 
[16] .

[J]. 2010 20(2) 342-344. 
[17] M cT iernan A Tworoger S S Rajan K B et al. 
Effect of exercise on serum androgens in postm eno-
pausalw om en: a 12-m onth random ized clin ical 
tr-ial1J21Cancer[J]. Epdemiol Biomarkers Prev 2004
13 (7) 1099-1051. 
[18] .

[J]. 
2012 28(6) 342-344. 


