o8 A Aol § s x|
Korean J Phys Anthropol

20(4): 301 ~ 309, 2007
o =H ‘e =]
AAR Fo] FLHA &S A8Yst 317 3l uwof
n 2| &= o3k
nEE'Y, ofe) 2 °EH-T'—“, ZEM, =g, A ojHol®
tdA et AFAH A g, 202 ed 7
37%%11% CEL R R
ZhEE  FogE R AA1x1% (whole body vibration)el] gt @2 Aol wp2™, HAlxlFe] W] ) F4
2 Al mel Aol =g& Fobu wuEw ok A 52 A6l ke AAAFe) BOEE o
2 A5 w3l sl FHT A7 A fle AHolh ol B Aol L ekt FIpe) HAAEE dad
24 AR AolA 7g = A71Ez swme) Fejshd 54 Astel dls) 34 WAshel AAAFe) FohF
% A= w3l st A7shgich

12u}2]9] 47l SD (Sprague-Dawley)
WBV 45)° 2 Ji9v} Foize
WBV 2]

AR TS

Vivo Micro-CTS o]&3led 35ume] sjAlt=
T3l s Sejatael 54wl

578 27 (CON), 447 (SHAM),

$317] S5 shampez g A9 BE

N A L MMy persc] 21 Z3} 2H7F 17 Hz (WBV 17), 30Hz (WBV 30), 45 Hz (WBV 45)¢] 3} 2 74
179lel) 59, v}l 3084 Fslde) 215 7))

Bogsiele). oW 5T Je

e e

2 A% WBV 4522] we] epdel &l 1 Agen] wilE

A A% (WBV 17, WBV 30,
Ao A PFaAze A5tk
Az 718k 8F Foll <) 4lA| tﬂa]mﬂé In-

o]ﬁ.s}o:] _,_x;do ,L]-E]—U]

%44 7b A%, WBV

1722 dzLel vldte] mar) 5] Jefshsel 2 Hske AT W] oAl £ gzl vsiM= & d
P& & > A
919 Az e AAF A2 m] okl $Al Bl 72 WIS AT S sl AL & 5 AdAT 2
28 AAAEE W 248 o JiEsTlE ez Aledg. gz s aHEE AR A2
o ANF L 4 stn A
stobE] We s A o vl B3 el BohgE, WolE, AAAE, Jeoael B4
M2 o] A}3)A, F71A Heto] Zr)slar Q). o9} e
Foigas Ans) 54 st 2 AHeHw
AE7E A2 mEE) A BueEsd e Ak R ofAHlE o83 AsyE: o7 24
wlA Ao AL oz Zrlalw 9ok o9 7 4Ee] By 9ld) (Bjarnason 5 1999, Cumm-
o Iomze A3 AR 2 o FAWul ozl ingsE 2000, Lacey 5 2002, Grady 5 2004)
A3 2e ele] B ARE B0 o)z Asp  olol Amdio] wom Rahgo] He FhEE
Azre] Fesit 71E ATl AilAlge] =
2 QT AN AN QRPN AFENZ & o A EaE AL 2] AR =8 Fol
ad f} A3 (D194 A5 s F Q7 mel el wgg Erhar warsha alg. Oxiund

301

S (2009 dadAEs BT HlA BANNE



& 73 o we) o]
Rubin 5-(2001a, b, 2002)-
& W EFe) Bagol

Flieger 5-(1998)2> #4141%-¢] BM
Density)®] ztag& £
chueren 5 (2004)-> 2573 ¢] #H7
A A% 649 B Akl e
8 &b oleba Bwsele),

(Bone Mineral
3ol Vers

gl A
AL dusl

hi

L

AT £ Aol el aAEe) Bhs
a2 Am mel el F48 A7 A9 9
= Aol oo & ERIAE Tk Fu4el
ANAEEL daAEs Ad Aol AR F
AR seme] FeiEd 54 wstel ds) F
X el Qe e A= wde o

sel Q7sgie

M=

e

HitH
[a1=1

1. A

o
0
'

| |

1453% 7 SD (Sprague-Dawley) 5 12v}2]&
AHgstgeh 12rfE]e] AE o= 59 AT
(CON: 5, SHAM: 2, WBV 17: 1, WBV 30: 2, WBV
45: 2) o2 egleh FehgEs fEs) sk
s ALt BE FelA FAaHEES ARk

o}

S=

mhi}

2=+ (CON)> HadEET A3t o}
AA = 7sEA] dokeh F B5 AA AAAF
(WBV, Whole Body Vibration)< 7}3}7] ¢]3}e] 3

mmx 300 mmx 135 mme] =7]1= 7}A ol=A S
o] g3led ZF E& A2l o] 2F E
Eo7kM AFAE ol 7hssk F o AdeEs #HE
5 oAl Al A= 2Ela F el A A4l
A5 F7] st AFAIH7] (Fig. 1, KMEVTL,
DAESUNG ENGINEERING, Korea)2 AM43}3x
e 5 At Ade Qe AAEE 7] A
o] 2% Z37] (SHOWA SOKKI, Japan)& E3}e]
2717 wAskg el WBV 172, WBV 302, WBV

E o
—

302

sy, olHo| —

JAEE,

Fig. 1. Mechanical vibration machine was used to stimulate
whole body vibration for rats.
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Fig. 2. Structural parameters were illustrated.
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Fig. 3. Structural parameters were calculated for investigating morphological characteristics, (a) BV/TV, (b) BS/BV, (c) Th.Th, (d)
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Table 1. Structural parameters
BV/TV (%) BS/BV (mm™)  Tb.Th(mm) Th.Sp (mm) ThN(mm™)  Th.Pf(mm?) SwmI
Week 0 Week 8 Week 0 Week 8 Week 0 Week 8 Week 0 Week 8 Week 0 Week 8 Week 0 Week 8 Week 0 Week 8

CON 4512 1889 3024 4021 015 014 018 031 310 138 -1078 68 102 245
SHAM 3632 1991 3531 4093 014 013 019 028 261 149 -672 572 158 241
WBV 17 2784 1133 4204 4908 013 012 020 034 217 094 -116 1269 208 277
WBV 30 3390 1783 3658 4108 014 013 020 032 246 135 464 687 175 242
WBV 45 3428 2316 3724 3955 013 013 019 025 254 172 -533 38 174 227

BS/BV: Bone specific surface, BV/TV: Bone volume fraction, SMI: Structure model index, Th.N: Trabecular Number, Th.Pf: Trabeucular bone pattern factor,

Th.Sp: Trabecualr Seperation, Th.Th : Trabecular Thickness
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Fig. 4. 3D architectures of trabecular bone for identity rats were illustrated, (&) and (b) CON group, (c) and (d) WBV 17 group (e) and
(f) WBV 45 group, left: 0 week, right: 8 weeks.
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Abstract

Effect of Whole Body Vibration on Trabecular Bone
in OVX Rats

Chang-Yong Ko'?, Tae-Woo Lee!?, Dae-Gon Woo'?, Hyo-Seon Kim?,
Dohyung Lim*? Han-Sung Kim*?, Beob Yi Lee®

Deptartment of Biomedical Engineering, 2 nstitute of Medical Engineering, Yonsei University,
3Department of Anatomy, College of Medicine, Konkuk University

Previous studies showed that whole body vibration could prevent bone resorption and stimulate new bone formation.
The aim of this study is to detect and track effect of whole body vibration for osteoporotic bone of OV X rats.

12 Female rats were used and alocated into 5 group, CON, SHAM, WBV 17, WBV 30 and WBYV 45. Rats except
SHAM group were ovariectomised to induce osteoporosis. Rats in WBV groups were stimulated whole body vibration
at magnitude of 1 MMy neq and frequency 17 Hz, 30 Hz and 45 Hz, repectively, for 8 weeks (20 min, 5 days/week).
The 4th lumbar in rats were scanned at a resolution of 35um at baseline, before stimulation, and 8 weeks by In-vivo
Micro-CT. To detect and track changes of morphological characteristics in lumbar trabecuar bone of rats, structural
parameters were measured and calculated from acquiring images.

In the results, changes of structural characteristics of WBV group were smaller than those of CON group. Loss of
quantity of trabecular bonein WBV 45 was the least. In contrast, that in WBV 17 was the biggest.

These results showed that reasonable whole body vibration beneficially affected osteoporotic bones. In addition to,
whole body vibration was likely to be substituted partly for drug treatment.

Key words: In-vivo Micro-CT, Osteoporosis, Trabecular bone, Whole body vibration, Morphological characteristics
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