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Effect of Whole Body Vibration on Osteoporotic Trabecular Bone of Rats
-Compared with the Effect of Actonel
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Dohyung Lim*

ABSTRACT

Pharmacotherapy was mainly used to treat osteoporosis. However, some researches showed that pharmacotherapy
could induce unexpected adverse effects. Some studies showed that whole body vibration affected beneficially
osteoporosis. This paper studied the effect of whole body vibration for osteoporosis compared with the effect of
pharmacotherapy.

10 female rats were used and allocated into 4 group, CON, SHAM, DRUG, and WBV. Rats except SHAM group
were ovariectomised to induce osteoporosis. Rats in WBV group were stimulated in whole body vibration at magnitude
of ImmMpegy peak and frequency 45Hz, for 8 weeks (30 min/day, 5 days/week). Rat in DRGU group was orally
administered the Actonel (0.58mg/Kg), for 8 weeks (Sdays/week). The 4™ lumbar in rats were scanned at a resolution of
35um at baseline, before stimulation, and 8 weeks after stimulation by In-vivo micro computed tomography. For
detecting and tracking changes of biomechanical characteristics (morphological and mechanical characteristics) in
lumbar trabecuar bone of rats, structural parameters were measured and calculated from acquiring images and finite
element analysis was performed.

In the results, loss of quantity and change of structure of trabecular bone in WBV group were smaller than those in
both CON and SHAM groups. In addition, mechanical strength in WBV group was stronger than that in both CON and
SHAM groups. In contrast, biomechanical characteristics in WBYV group were similar with those in DRUG group.

These results showed that reasonable whole body vibration was likely to treat osteoporosis and be substituted partly
for drug treatment.

Key Words : Ostcoporosis (F &%), Whole body vibration (41215, Drug (2FA), Morphological characteristics
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AL doE 4 N9 AFTH(CON : 5, SHAM : 2
WBV : 2, DRUG : o2 Y. 33 S #
2317 Yte] AHSHAM) & A8 BE o)
A da2EAEE Adsiaoh

ffn of

22 s XF X oA Fof

FH B% dA AF(WBV, Whole Body
Vibration)& 7}3t7] ¥8f 300mm X 300mm X
135mm 9 A7]E 713 & AFEAG. o] L
7} Eo{7kA ZH’TH%Ol teetn APEF A
o deE #2Y A FHA AFAUG
agla HAAA JF & F7] Ado AFAE7]
(Fig. |, KME-VT1, DAESUNG ENGINEE-RING)E A}
stk 2ot ol Age A¥S A8 I15E v
8t7] Aol 75 53 7)](SHOWA SOKKI, Japan)E

Fig. 1 Test machine to stimulate rats
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Fig. 2 Normalized values of BV/TV, BS/BV, Tb.Th,
Tb.Sp and Tb.N at 8 weeks, relative to the results
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Fig. 3 (a) Tb.Pf and (b) SMI. Mean and standard
deviation
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Table 1 Structural parameters

BV/TV(%) | BS/BV(mm') | Tb.Th(mm) Tb.Sp(mm) Tb.N(mm™) | Tb.Pfimm™) SMI
Oweek 8weeks| Oweek 8weeks| Oweek 8weeks| Oweek 8weeks| Oweek 8weeks| Oweek 8weeks| Oweek 8weeks
oOVX 4512 1889 | 3024 4021 | 0.15 0.14 | 018 031 3.10 138 |-10.78 682 | 0.10 245
+207 +545| £094 +350| +0.15 +0.14| £0.01 +0.06| £3.10 *£038| +£1.23 +£398| £0.17 +023
3632 1991 | 3531 4093 | 0.14 0.13 0.19 0.28 2.61 1.49 -6.71 5.72 1.58 2.41
SHAM | 1470 +348| +293 +2.94|+£001 +000| £0.01 +001|+£023 +022|+278 £220| £1.58 +24i
DRUG | 5422 30.17 | 2899 3436 | 0.15 014 | 018 024 | 3.04 211 |-1030 -1.23 | 096 1.82
WBV 3428 23.16 | 3724 3955 0.13 0.13 0.19 025 | 254 1.72 | -533 3.86 174 227
+052 +402| £012 435|000 £0.01}+000 +000|£003 F022]|+052 £275]|+£004 022
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Fig. 4 Changes of 3D structure on identitical animals;
row {(a) and (b)): CON, 2™ row ((c) and (d)):
SHAM, 3™ row ((e) and (f)): DRUG and 4™ row
((g) and (h)): WBV; 1* column ((a), (c), (¢) and
(g)): 0 week and 2™ column ((b), (d), () and (h)):
8 week

()

lst

=
i)
©,

F JA},

TEH &4g7ee Wi OvX ¢ DRUG 1
& 7439 SHAM 3} WBV 1§¢& F7hshalt
22X WBV & 1282 J1AA #Ax7 2748s
4 Ak WBV 2E3 DRUG 21§9 F%3
Aol zol7) Qiden 22 A ATl A
WBV I§°] o ZgS & &+ Ut ol u}

ANZFY 277t A9 viEdAY 238
& F Aok 71AA Bzl IR
AME o F5& Bk
2o dFolME AT =Y
JWhE Aol dE R wigE #FEAT 3
AFoNME JNF 29X 714 dg
g oA o] g ansE FZ8ktl Rubin 9
Ao A FFL AU e JdxFo 93t &4
glol Maleoz Addrtn st thY oj9} Fo] A
AMAE] A A EAHoz osle B oo

il

==

iz

o AYURI U o [ Y T o

.
| i
)
g 1y 2
$ i
5 08 | "
: |
2z 06 .
k| ‘
% 04 i
02 =
0 . . . i’
ovx SHAM DRUG wev |

groups

Fig. 5 Normalized values of Structural modulus at 8
weeks, relative to the results determined at 0 day
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