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Abstract

In this study, we investigated the relationship between mineral water consumption and osteogenesis
in ovariectomized rats that received either a low-calcium diet and purified water (PW group), a low-
calcium diet and permanent hard water (PH group), or a low-calcium diet and temporary hard water
(TH group) over a 3-month period. After 3 months, the bone density of both the PH and TH groups was
greater than that of the PW group (p < 0.05), which indicated that either permanent hard water or tem-
porary hard water can contribute to the maintenance of bone density. Moreover, the levels of calcium
and magnesium in the bone and blood of the PW group decreased after 3 months. Conversely, both the
PH and TH groups maintained calcium and magnesium levels in their bone and blood. Scanning elec-
tron microscopy imaging and electron probe microanalysis of the bone in the PH and TH groups showed
maintenance of bone density over the 3-month study period. There was no significant difference in
serum alkaline phosphatase levels between the PW group and the PH or TH groups. These results
suggest that the consumption of permanent hard water or temporary hard water could be beneficial for

osteogenesis. (Jpn J Clin Ecol 24 : 94—101, 2015)
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Fig. 1. Changes of body weight (A), diet (B), and drinking water (C)
in ovariectomized rats

The data are presented as means = S.D. of 3 ovariectomized rats. *»<0.05, vs. PW. O0: PW, B: PH, Z: TH
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Fig. 2. Bone density of ovariectomized rats Fig. 5. SEM images of bone
The data are presented as means = S.D. of 3 ovariectomized rats. *p<0.05, vs. PW. O: PW, l: PH, 2: TH
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Fig. 3. Relative calcium concentration in bone (A) Fig. 6. Amount of calcium and magnesium onto bone surface
and in blood (B) of ovariectomized rats
The data are presented as means = S.D. of 3 ovariectomized rats. *p<0.05, vs. PW. @: PW, O: PH, ¢: TH
(A) (B) ?
o 2 Z
_§ 12] = §
g R 5
5 108 E =
; g ¢
£ osf § 3
2 2 = I
s | S & 0.5
£ 06 =
2 2 06
] L 8
04
ED E‘? 04
g g
_42) 02 g 02
3, A . .3, : : : 0 ' : '
20y 1 2 5 & ) 2 3 0 1 2 3
Month Month
Fig. 4. Relative magnesium concentration in bone (A) Fig. 7. Relative ALP activity in blood of ovariectomized rats

and in blood (B) of ovariectomized rats

The data are presented as means = S.D. of 3 ovariectomized rats. *p<0.05, vs. P.W. @: PW, O: PH, ¢: TH The data are presented as means =+ S.D. of 3 ovariectomized rats. *p<0.05, vs. PW. @: PW, O: PH, #: TH
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