T B RIS 20094 7 A% 25 B8 7MW Chin ) Osteoporos, July 2019, Vol 25, No. 7
Published online www.wanfangdate.com.cn  dei:10. 3969/§.issn.1006-7108. 2019. 07.013 947

- == -

G B4R S| R A TF 3% 5008 R 97 0 22 B S IR
K BRI PO AR 0 BT B 5

X 2 LT
1.3 B 3l T A B P 22 B, T PR 401331
279/ KR E S BE , B IR 400715

hE4 RS, R-332 TEEARIRAD . A XEHS: 1006-7108(2019) 07-0947-07

WE: B HFieGRINGHRE TR LW EF RN KRFEE AR . GEY RN Em,. 7%
1 100 HICEREHL 43 4 U0 Bk 9 LB A0 XS B, 43 64T 00 AT BR R FAR A, R BHEAT 6 RIR A, 1R B2 5 #3450 i 2 g 470 B O
SR RBEALT ABRA (MO ) 2 HRINAA(WAH) ERZTHRBEFHASA) 2B RNING+EELLTERBSHHE(WS
20) , X AT R B FARL (SO A) AT KB 16 ]8T 1, T B4 55 % K R 78 % 2 a8 EW I, &
FOIATHERG MO SHRRERBEERT SOH W H WS HKR(P<0.05) ;W 4 WS 4,80 4 K FF % 215
B L7 M T B TR AR 0 B S T R M MO £H (P<0.05) ;S0 H R M IEME "W FHEBEER T SH. W H WS 4 (P<
0.05) ;M A K INE OC ATP R EHEE F SO 4. W 41.S 4 . WS 41 KB (P<0.05) ; R DPD/Cre,Ca/Cre P/Cre ¥ &}
W MAKXRHBET S04 . WA .S . WS AR (P<0.05), SO 4. W 41.S 41 WS 41k BB & K47 M iR §
BT MOAKRR(P<0.05), SOH . WH. SH WSHRRBHMUBMHBNLHBEER(P>0.05);50H WH . SH. WS
KRB st A B 3 T MO ZH KRR (P<0.05), SO A KRR EHMMEN B R T SHKR(P<0.05) A5 WH WS
KEBEEHEBER(P>0.05), L4 fEERLE AT ,S0 4 W 4 .S 4 WS 4 K U B e 3 fr A B AU B @ 3 F MO K
B (P<0.05), SOAKRRET SU.WH, EFARIIFHL(P<0.05) A5 WSHRBREEHBER(P>0.05), &it £
IR LR LB S ARG S CELEERHG 3 M EE AT LW R KRR ATEE.
0B T AR B B A R S RO R s SRR . T4 B AR B UI SR IE A IE TR A2 R HL G B BE AR T ROR IR T R Ak
BRI GR EZLBBRES, ERERNHATE — S HhE.

KR RN IERA TR s BB E B REA 3 5 KR

Effects of whole body vibration training combined with sinusoidal alternating electromagnetic
field on bone mineral density and bone metabolism in ovariectomized osteoporotic rats
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Abstract: Objective  To investigate the effects of whole body vibration training combined with sinusoidal alternating
electromagnetic field on bone mineral density, bone metabolism and bone biomechanical properties in ovariectomized osteoporotic
rats. Methods Omne hundred rats were randomly divided into the ovariectomized group and the control group. Ovariectomy and
sham operation were performed respectively. The rats were recovered for 6 weeks. After recovery, the successfully ovariectomized
rats were randomly divided into model groups (MO group) , whole body vibration training group (W group) , sinusoidal alternating
electromagnetic field group (S group) and whole body vibration training + sinusoidal alternating electromagnetic field group ( WS
group) , and the control group was classified as sham operation group ( SO group). The intervention was performed for 16 weeks.

After the intervention, the rats were tested for bone mineral density, bone metabolism and bone biomechanical properties. Results
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After 16 weeks of intervention, the body weight of the rats in the MO group and the S group was significantly higher than that in the
SO group, W group and WS group ( P<0.05) ; bone density index and serum estradiol concentration in the W group, WS group and
SO group were significantly higher than that of the MO group ( P<0.05). The serum concentration of estradiol in the SO group was
significantly higher than that in the S group, W group and WS group ( P<0.05). Serum concentration of OC and ALP in the M
group was significantly higher than that of SO group, W group, S group and WS group ( P<0. 05). For urinary DPD/Cre, Ca/Cre
and P/Cre concentration, M group rats had significantly higher levels than rats in SO group, W group, S group and WS group ( P<
0.05). The maximal femoral load and elasticity model of rats in SO group, W group, S group and WS group were significantly
higher than those in MO group (P<0.05). There was no significant difference in femoral fracture load between SO group, W
group, S group and WS group (P>0.05). The femoral elastic modulus of SO group, W group, S group and WS group was
significantly higher than that of MO group ( P<0.05). The femoral elastic modulus of the rats in the SO group was significantly
higher than that in the S group (P<0.05), but was not significantly different from that in the W group and the WS group ( P>
0.05). In the L4 vertebral compression test, the maximal femoral load and elasticity model of SO group, W group, S group and
WS group were significantly higher than those of MO group (P<0.05); rats in the SO group had significantly higher values than
those in the S group and the W group ( P<0.05), but was not significantly different from rats in the WS group (P>0.05).
Conclusion Whole body vibration training, sinusoidal alternating electromagnetic field, whole body vibration training combined
with sinusoidal alternating electromagnetic field can be applied to ovariectomized osteoporotic rats to increase bone density, inhibit
bone resorption, balance bone metabolism, and improve bone structure and mechanical properties of materials. Whole body vibration

training combined with sinusoidal alternating electromagnetic field energy is better than the simple use of whole body vibration

training or sinusoidal alternating electromagnetic field, thus has certain promotion value in clinical application.
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Table 4 Comparison of OC, ALP, DPD/Cre, Ca and P in each group
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Table 5 Comparison of biomechanical indexes of femoral bone in rats of each group
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