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Summary

Osteoporosis is a major public health problem also in Japan. Although bone densitometry is often used as an indi-
cator to evaluate bone fragility, bone mineral density isn’t always refluxed bone strength. There are well known
many factors affected bone strength. In this paper, the relationship between strength and mineral concentration in
bone of spontaneously obese male and female rats (39 weeks old) named “Minko Rat” with abnormal lipid metabo-
lism is studied. Mechanical study in bone indicated that the stiffness of male rats was significantly high compared to
that of female rats. On the other hand, Mg, Ca, P, Na, Zn, Sr and Fe concentrations in male rats were significantly
low compared to that of female rats, S and K concentrations in male rats were significantly high compared to that of
female rats. These results suggested that bone strength isn’t depending on only mineral concentrations such as Ca,

Mg and P and sex-related variation in elemental concentrations of rats bone was found.
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Fig. 1 Growth Curve.
Date are mean. Body weight showed significantly higher levels in male Minko
rats than in female Minko rats at 6 weeks after birth.

Table 1 Bone pararneters of female and male Minko rats

Female rats Male rats
Femur weight (g) 1.12 = 0016 1.87 + 0026 * 1
Femur length (cm) 3.69 = 0.028 422 + 0028 * 1
Stiffness (N/mm) 329 + 216 434 = 260 * 1t

Data are mean = SE (n=10-13)
*. P < 001 vs. female Minko rats.
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F2RBEPREI FATVIBEOWEHERE R, HT v MIMICHEL, Ca, P, Na, Mg, Zn, Sr, FeigEEDH
HOMKME, S, KIEEIAEOEMEER L.

Stiffnessfi & BT HMEI 2T VIEEOHMBERE KRS, 4R T, Tt Stiffnessf & Zn (p=0.038), Cak P
(p<0.001), Ca& Mg (p<0.001), Cak Na (p<0001), P& Mg (p<0.001), P& Na (p=0003), Mg & Na (p<0.001),

Table 2 Minerarl concentrations in tibia of female and male

Minko rats
Female rats Male rats
Ca (mg/g 200 = 2.2 190 = 0.9 ** |
P (mg/'g) 95.7 = 0.90 922 £ 048 *k |
Na (mg/g) 483 = 0.047 4.70 + 0.026 * ]
S (mg'g 3.92 * 0.056 407 £ 0021 * ¢
Mg (mg/g 3.40 = 0.029 321 = 0.020 ** |
K (mg/g) 0.82 = 0.009 0.97 £+ 0.006 *# 4
Zn  (ug/g) 118 + 1.7 105 £ 1.1 k]
Sr (ug/g) 98.1 = 0.86 89.7 + 0.93 **
Fe (ug/g) 36.0 = 0.99 305 = 1.60 * |

Data are mean * SE (n=8-11)
*p < 0.05; **P < 0.01 vs. female Minko rats.

Table 3 Correlation coefficients between bone parameters and mineral concentrations of female Minko rats

Ca P Mg Na Zu Fe S K Sr  Stiffness Tibia weight Femur weight
Ca 1
P 0.952** 1
Mg 0.986%* 0.946** 1
Na 0.958** 0.895** 0.964** 1
Zu 0.223 0.275 0174 0.094 1
Fe =0.123 -0051 -0240 —0313 0401 1
S -0441 -0231 -0336 —0421 —-0.122 —0.060 1
K -0.704 -0633 —0607 —0549 —0555 —0409 0.718* 1
Sr 0462 0347 0544 0599 0251 —0572 —0.127 —-0.119 1
Stiffness 0187 0285 0234 0191 0733* 0099 0309 —0.161 0582 1
Tibia weight —0571 -0508 —0.483 —0604 0081 0053 0774* 0576 0010 0351 1
Femur weight —0594 —0629 —0541 —0682 —-019 0170 0422 0384 —-0.251 -0.101 0.788* 1

n = 8 *: statistically significant at the p < 0.05 level, ** : statistically significant at the p < 0.01, level.

Table 4 Correlation coefficients between bone parameters and mineral concentrations in tibia of male Minko rats

Ca P Mg Na Zu Fe S K Sr  Stiffness Tibia weight Femur weight
Ca 1
P 0.668 * 1
Mg 0916** 0.724* 1
Na 0.847** 0295 0.814** 1
Zu -0389 —-0234 —0544 —0468 1
Fe -0307 0020 —-0242 —-0439 0.060 1
S 0597 0.758** 0560 0327 —0324 0054 1
K -0325 —0140 -0326 —0145 —0.008 0479 0097 1
Sr 0513 0.794** 0479 0098 —0.265 —0156 0580 —0.236 1
Stiffness 0242 —0.195 0089 0232 0310 —0263 —0307 —0597 —0.304 1
Tibia weight 0297 0183 0208 0214 —-0265 0173 0132 0161 0183 0177 1
Femur weight 0432 0426 0457 0430 —-0421 0155 0265 0455 0347 —0.258 0.723* 1

n = 11,*: statistically significant at the p < 0.05 level, ** : statistically significant at the p < 0.01, level.
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