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Table 1. Micro-CT and histomorphological parameters and indexes which are pointed by each parameter.

abbreviations parameters index of
BV/TV Bone volume
BS/TV Bone surface
Tb.Th Trabecular thickness

micro-CT Tb.N Trabecular number :l structure
Tb.Sp Trabecular separation
MIL Mean intercept length anisotropy
TBPf Trabecular born pattern factor connectivity
BV/TV Bone volume
Md.BV/TV Mineralized bone volume bone formation
Tb. Th Trabecular thickness
Tb.N Trabecular number :| structure
Tb.Sp Trabecular separation

histo. 0.Th Osteoid thickness bone formation

OS/BS Osteoid surface bone formation
Ob.S/BS Osteoblast surface bone formation
ES/BS Eroded surface bone resorption
N.Oc/B.Pm Osteoclast number bone resorption
0c.S/BS Osteoclast surface bone resorption
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Fig. 1. Blood flow and bone mineral density measurement divided with the suspended period.
(a) Intraosseous blood flow. D5-group, d7-group, d10-group and d14-group was statistical different with control
group (p<0.05). (b) Bone mineral density. D10 and d14-group was significantly lower than the control (p<0.05).

(a)

Fig. 2. 3D-micro-CT image of rat tibia bone.

(b)

(a) Control group. (b) 14-day tail-suspended rat. Trabecular bone was significantly lost.
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Fig. 3. BV/TV and BS/TV measurement with micro-CT divided with the suspended period.
(a) BV/TV. Not significant between the control group and the others. (b) BS/TV. Control group was significantly
lower than the other groups (p<0.05).
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Fig. 4. Tb.Th, Tb.N measurement with micro-CT.

(a) Tb.Th. Significantly change was measured between control group and d10- and d14-group (p<0.05). In (b)
Tb.N, there was no significant change between control and the others.
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Fig. 5. MIL and TBPf measurement with micro-CT divided with the suspended period.
(a) MIL. Control group was significantly lower than d5-, d10- and d14-group (p<0.05). (b) TBPf. Between control
group and the other groups there was statistical difference (p<0.05).

(a) (b)

Fig. 6. Specimen of the rat tibia using for histomorphometric measurerment.
(a) control group rat. (b) 14-day tail-suspended rat. Significantly trabecular bone decreased.
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Fig. 7. Parameters measured with histomorphometric method.
(a) BV/TV, (b) Ob.S/BS. Only between control group and d14-group there was statistical difference (p<0.05).
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Fig. 8. ES/BS and Oc.S/BS measured with histomorphometric method.
(a) ES/BS. There was statistically difference between control group and d5-, d7- and di4-group (p<0.05). (b)
Oc.S/BS. Between control group and d10-, d14-group there was significantly difference (p<0.05).
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Fig. 9. Blood flow and bone mineral density measurement divided with the Elcatonin administration.

(a) Intraosseous blood flow. There was significantly difference between control group and high-dose administra-
tion group (p<0.05).(b) BMD measurement. Significantly difference existed between control group and high-
dose admin. group, and between high-dose and low-dose admin. group (p<0.05).
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Fig. 10. BV/TV measurement used micro-CT.
There was significantly difference between control
and high-dose admin. group, high-dose and low-
dose admin. group (p<0.05).
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Table 2. Parameters that exist stastically difference

between two or more groups.

Groups significantly
Parameters ,
different
blood flow | c-db, d7, d10, d14
BMD c-d10, d14
BS/TV c-db, d7, d10, d14
Th.Th c-d10, d14
1 -CT
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blood flow | v-E15
. BMD v-E15, E3-E15
Elcatonin
. . #-CT  BV/TV v-E15, E3-E15
administration
. BV/TV E3-E15
histo.
ES/BS v-E15, v-E3

(%)

E3

(b) *: p<0.05

Fig. 11. BV/TV and ES/BS measurement with histomorphometric method.
(a) BV/TV. There was significantly difference only between high-dose admin. and low-dose admin. group. (b)

ES/BS. Significantly difference existed between control and high-dose admin. group, and control and low-dose

admin. group (p<0.05).
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Experimental Study about Intraosseous Blood Flow and

Bone Volume in Tail-suspended Rat Model

Masakazu NAKAMASU

Department of Orthopedic Surgery, Hiroshima University School of Medicine
(Director: Prof. Yoshikazu IKUTA)

We measured intraosseous blood flow of proximal tibia with the hydrogen washout technique, after that,
we excised the opposite side tibia for measuring the BMD with DXA, and morphologic parameters with
micro-CT, and histological morphologic parameters. And we measured the same way in the Elcatonin-
administrated tail-suspended rats.

Our conclusions are:

1) The intraosseous blood flow in the tail-suspended rat was statistically lower than the control rat even

the 5-day suspension group.

2) Increase of the absorption parameter was observed in the early phase of the tail-suspension, but

there is no statistically relationships between the blood flow and the morphological parameters with-
out MIL.

3) Elcatonin administration made intraosseous blood flow increase in the tail-suspended rat.

4) Intraosseous blood flow may give the influence bone remodeling by restraint of the bone absorption,

and increase of the intraosseous blood flow when Elcatonin was administrated may reduce the lower-

ness of the bone volume by restraint of the bone absorption.



