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Effect of swimming on bone mineral density and the levels of six bone elements in mice
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Abstract: Objective To observe the effect of swimming on bone mineral density and the levels of six bone elements in
mice. Methods The healthy 10-month ICR mice were randomly divided into 5 groups: basic control group (C, ), sedentary
control group (C,), daily exercise group (S, ), and every other day exercise group (S, ). After adaptive feeding for 2 weeks,
mice in C, group were executed for basic control. Mice in C, group were sedentarily fed for 10 weeks. Mice in S1 group had
1 - hour swimming without loading for 5 days each week, while mice in S, group had 1-hour non-loading swimming every other
day (3 days) each week, and the whole period lasted for 10 weeks. After 10-week exercise, bone mineral density of the left
tibia and the lumbar vertebrae was detected. The contents of Ca, Mg, Cu, Mn, Zn, and B of the tibia were detected using
ICP method. Results Exercise had little effect on bone mineral density of the tibia and the lumbar vertebrae, but could
reduce the ration of ash density and dry density (P <0.01), and could increase bone organic density (P <0.01). Except
Mg, the contents of other elements increased, and the contents of Ca and B in S, group were higher than those in S, group (P
<0.05). The organic density of the tibia was positively related with Zn, while negatively related with Mg. Bone mineral
density of the lumbar vertebrae had a significant positive relation with Mn and B (P <0.05). The content of Ca was positively
related with the contents of Mg, Mn, Cu, and B. Cu, B, and Mn was significantly related with each other ( P <0.05).
Conclusion Bone mineral density and the contents of bone elements change along with the age. The inorganic parts increase
while the organic parts decrease, indicating that the bone becomes more fragile. The effect of swimming on BMD was little,
but it could affect bone composition through the change of bone elements.
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E#)R600C T KA 6 h ZR HEBKR, THRA
HERRAERFHRBREZAKE(g), UTERE
KEABEGERPANANER, KE/TERR
TERENESTELAE,
L4.3 BFREMWE . KLERRHERERE, X
AR F & & % i 1 (IRIS Intrepid II HR DUO,
America) ,LIFL BB G EXFH FHE RN ABE XL,
B0 5B % 6 TR A BT,
L5 #iths

¥ th SPSS1L. 0 GEitor ik AT AL, R
One-way ANOVA #4707 2447, % H LSD B AT4
8] LL8E . LA Pearson ¥EHEATHIC R BT, B E MK
¥4 P<0.05,

2 #R

2.1 BEEENTL

5C fM,C, AREEFH. BRETERE
MKEFE KE/THEWMBE(P<0.01) Y m, B
FANEEEHEETRE(P<0.05), RIFRHKY
LB R EM, AR BD ., B REE
FEEHEWMAK, BURBEAKE/ TERHE(SC 4
HM,S, 1 P<0.01) ¥mMBEAINEEE(S C,
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Table 1 The changes of bane mineral density of the tihia and the lumbar vertebrae

145 C, C, S S,
BEEE(gem®) 1. 1765 +0. 0605 1.2406 + 0.0518 1. 2393 +0. 0896 1.2488 +0. 0635
BETEFE (g/cn’) 1. 0656 +0. 0727 1. 1202 + 0. 0747 1.1310 +0. 0813 1.2053 +0. 1348
BRERKEFEE (g/cm’) 0.6110 +0. 0853 0. 6886 +0. 0456 0.7062 £0. 0882 0. 7063 +0. 0500
BREKE/TE 0.5719 +0. 0526 0.6305 +0.0128** 0. 6096 +0. 0267 0. 5856 +0. 0262
BEENEHEE (g/cm’) 0.4546 +0. 0533 0.4139 +0.0313* 0. 4424 0. 0530 0.4992 +0.0612%4
BHETEE(g/cm®) 0. 9491 +£0. 0907 1.0113 £0.0368 0.9946 +0.0174 1.0218 +0. 0890

1) 5C @HE:*P<0.05,**P<0.01;2) 5C, ALK .*P<0.01;3) 55, AHE.*P<0.05
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2.2 BRBETESRENTL

H5¢ M, C, AT Zn f1 Mg Z 4, Ca,
CuMn B EE¥H M, K Ca.Cu Mn HEEEFE
HI(P <0.05,P <0.05,P <0.01), &3 {# Ca,

CuMn.Zn B SFTESERM, K CaFf BT
EHNESE.S, ABER TS H(P<0.05);/HS, 4
Mg TESEBEMTC, AMS, HH(P<0.01,P<
0.05),

R2 RBAXESR/BEERMENEL (/)

Table 2 The changes of the ratio of the tibia elements and the tibia weight

£ G C, 5 5,
Ca(mg/g) 9.0510 +0.8174 10.3984 +1.1518* 10.5459 + 0. 8068 * 10.9609 £0.7672%4
Mg 194.8037 + 12,2852 191.4045 +22.0893 187.5849 +15.6567 168.2561 +14.1518%4
Cu 0.6825 +0. 1368 1.1081 £0.3682* 1.2063 +0.2929 1.3098 +0. 1809
B 0.6903 +0.4627 1.0278 +0.4239 1.4890 +£0.3859 % 1.4950 +0.4102* 4
Zn 13.0482 +1.4057 13.1039 +4.6201 13.7089 +1. 1876 13.8587 +1.2873
Mn 0.2875 +0.0820 0.4865 £0.0583** 0.5699 +0. 1202 0.5192 £0.0925

1) 5C, HRE:*P<0.05,**P<0.01;2) 5C, BHE:"P<0.01;3) 5, HHE.4P<0.05
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RIMABR BREFEE TEXEE KEEE
5 CaMn B.Cu BEFEMRX(HHP<0.01), BE
KE/TESE CaMn . Cu BEEME(HHI P<
0.01,Mn 5 P<0.05), BRBEWFEEES Zn IFH

XK, EMg MK (BRI P<0.05), BEEEES
Mn BEEEEEHAZ(P<0.05), Ca 5 Mg . Mn,
Cu.BIFAH% (K P<0.01),Cu.B.Mn =& 2
BEFMX(¥HN P<0.01,B 5 Mn 3} P<0.05),

#®3 BEESBLERRKMEXD T

Table 3 The correlation between bone mineral density and bone element indexes

rff REFEE BRETEEE BEREEE REKE/TE REAUEEE R
Ca 0.610" 0.652" 0.816 " 0.690 " -0.211 0.292
Mg -0.008 0.130 0.322 0.431 -0.329" 0. 003
Mn 0.676 ™ 0. 660 0.655 0.370" -0.003 0.320°
Zn 0.40 0.079 -0.082 -0.258 0.3377 0. 021
Cu 0.597 " 0.602° 0.634™ 0.413 0.023 0.291
B 0.497" 0.577"" 0.463 0.115 0.231 0.303"

W *P<0.05,**P<0.01, HERE
R4 BRRZEHHEIH

Table 4 The correlation among bone elements

r{§ Mg Mn Zn Cu B
Ca 0.621 0.521* ~0.100 0.473* 0.452°
Mg -0.138 -0.112  0.059 -0.007
Mn -0.019 0.727° 0.527°
Zn 0.077 0. 135
Cu 0.479°"

H:*P<0.05,**P<0.01, NEKE
3 itig
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