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The Effects of Partial Vibration on Trabecular Bone in Tibia of Rats during Hindlimb
Suspension
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The aim of this study was to assess the effects of artificial unloading induced by hindlimb
suspension on the trabecular bone in tibiae. Twenty four 12-week-old Sprague-Dawley rats were
assigned to 3 groups, namely, the control group (CON, n = 8), the hindlimb-suspended group
(HLS, n = 8) and HLS with partial vibration group (HLSPV, n = 8). After 4 weeks, compared with
CON group, HLS group had significantly greater decreases on BMD, BV/TV, Tb.N, Conn.Dn and
increase on Tb.Sp (p < 0.05). However, there were no significant differences in BMD and the
other micro structural parameters of tibial trabecular bones between CON and HLSPV (p > 0.05).
These results implied that partial vibration might inhibit the bone loss induced by hindlimb
suspension. Furthermore, we could expect to apply partial vibration system in space environment,
to prevent bone loss in astronauts.

Key Words: Hindlimb Suspension (5tX|8 %), Partial Vibration (& 7%S), Bone Loss (Z&4), Micro Computed
Tomography (A[A] =5 EH A|AH])
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Fig. 2 Schematic illustration of the partial vibration
experimental system for rat tibia
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Table 1 BMD and the structural parameters of trabecular bone in proximal tibial metaphysis on 0 week and 4, and

relative values (RV). The values at 4 weeks of experiments are divided into the values at 0 week as RV (1 at 0
week), 1: vs. CON (p <0.05), *: vs. HLSPV (p < 0.05). All data are presented in mean + SD

Structural Parameters
Group | Week ﬁﬁﬁ? BV/TV Tb.Th Tb.Sp Tb.N SMI Conn.Dn
[%] [mm] [mm] [mm] [mm"]
0 0.08+0.02 | 11.12+2.29 | 0.07+0.00 | 0.37+0.04 | 1.69+0.45 | 2.14+0.18 |[68.05+24.39
CON 4 0.07+0.01 | 6.7942.28 | 0.07+0.00 | 0.49+0.05 | 0.99+0.34 | 2.33£0.27 |[41.14£17.29
RV | 0.8240.17 | 0.61£0.19 | 1.04+0.04 | 1.40+0.28 | 0.59+0.20 | 1.09+0.14 | 0.64+0.17
0 0.10£0.02 | 13.89+3.04 | 0.07+0.00 | 0.28+0.09 | 2.09+0.39 | 2.09+0.10 [81.92+21.85
HLS 4 0.04£0.01 | 3.35£1.06 | 0.07+0.00 | 0.77+0.12 | 0.48+0.14 | 2.46+0.08 | 12.77+4.31
RV | 0.42+0.25™" | 0.25+0.07™" | 1.05+0.04" | 2.78+0.58"" | 0.23+0.07"" | 1.19£0.10 |0.16£0.25™"
0 0.15£0.03 | 20.60+4.12 | 0.07+0.00 | 0.28+0.07 | 2.83+0.59 | 1.62+0.21 [120.55+41.97
HLSPV | 4 0.12£0.04 | 13.69£4.74 | 0.07+0.00 | 0.36+0.09 | 1.88+0.64 | 1.98+0.22 |77.56+31.07
RV | 0.79+0.22 | 0.67+0.23 | 0.99+0.02 | 1.28+0.27 | 0.67+0.22 | 1.23+0.13 | 0.66+0.22
of og JIFS FAAEEUG. Ho nAHFS 9 479 A= 713 § dAAE WskE ds] ¢
3|, &Y (Zoletil 50, Virbac, 1ml/kg)3} -v—(Rumpun 5

Bayer, 0.5 ml/kg) =3&ES
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3. 2y

Mo BMDS TEF
A8 AlZF 45 3 CON©o|A] BMD % BV/TV, Tb.N,
Conn.Dn7} 28 Aol H|& Z+7+ 17.58%, 38.62%,
40.80%, 35.90%%F5 7+4:38FSl3, Tb.Th, Tb.Sp, SMI
7} ZVZF 4.22%, 39.67%, 9.09%13}2 Edn-is A=
A A4 45 F HLSOIA BMD % BV/TV, TbN,
Conn.Dn7} A3 Aol Hla] 22 58.38%, 75.46%,
76.75%, 83.95%%HF #4353 3L, Tb.Th, Tb.Sp, SMI
7F AE Aol nla) zZ+zt 5.26%, 178.05%, 18.60%%F
ZF SUFeSlth A dSet FAlCl 5 33 i
%55 7Fgk HLSPVOlA BMD % BV/TV, Tb.Th,
Tb.N, Conn.Dn7} A3 ol Hla]l Z+zZh 20.74%,
33.28%, 0.65%, 33.00%, 33.75%4%rE 7Aatal
Tb.Sp, SMIZ} A& Aol wHlal Z+2ZF 27.90%, 23.07%
T Z7138F9 th(Table 1).
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Fig. 3 Relative values of BMD and structural parameters in proximal tibial trabecular bone, t: CON vs. HLS (p < 0.05),

*: HLS vs. HLSPV (p < 0.05) on 4 week

AF A2 453 5 HLSE CONel| H|&l, BMD 4
BV/TV, Tb.N, Conn.Dnel| tw3}e] Z+z}F 40.81%,
36.84%, 35.95%, 48.05% 5 W A fHArdRow,
Tb.Spoll thale] 138.38% % © =LAl S7lsk3ich
(p<0.05). HLS®] Tb.Th, SMI= CON¢l W|s}e] Z+z}
1.04%, 9.51%%= o =LA S7hehs 432 ekt
ARE SAR SR F3HA] % hTH(p>0.05).

39, A AZ} 45 F HLSPVE HLSo| H]&,
BMD % BV/TV, Tb.N, Conn.Dnol| twj3}e] z}z}
37.64%, 42.18%, 43.74%, 50.20%%HE 2 A 72849
3L, Tb.Spell tiske] 150.15%%HE A A F7hetdch
(p<0.05). HLSPVS] Tb.Thi= 1 #ko] Z713F HLSo
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HLSOl wI3le] 4.47%%E AA Srtsle A&
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HLSPV

Fig. 4 Reconstructed pCT images of the tibial
trabecular bones of each group on 0 and 4 weeks

YEGAIRE SAA o2 fostA] & 3 TH(p>0.05).

AFAZ 45 F HLSPVE CONY H| 13} S
uwj, BMD o téte] 3.17%%E IA A
BV/TV, Tb.N, Conn.Dn®ll t38le] z+zk 534%, 7.79%,
215%9F AA Ao, Tbh.Spel ek
11.77%%3  AA S7F8kglar,  sMiIel  tishe
13.98%%tH IA F7tele AFS Bou BF
FAALE FetA L %Th(p>0.05). CONS] Tb. Th
T HLS®F Zo] =1 gko] F7hetiAI®E, HLSPV e}
CON Alolo] EAAoZ Hod o= gt
(p>0.05)(Table 1, Fig. 4).
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