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The effect of the different dietary magnesium or calcium level on magnesium behavior in mice were
investigated. Forty eight ddy male mice were divided into 4 groups 1 to 4. Group 1 (magnesium
40mg/calcium 503mg in 100g diet) , group 2 (magnesium 40mg/calcium 965mg) , group 3 (magnesium
3mg/calcium 459mg), and group 4 (magnesium 3mg/calcium 946mg) were mainfained for 6 days by ex-
perimental diet. Biodistribution studies of double trace method with 2Mg and *°Ca, and whole body-mac-
roradioluminography of Mg were performed in mice. The concentration of magnesium and calcium in
liver, heart, kidney and bone were analyzed by 1 CPS-5000. The radioluminographs of a mouse fed the
magnesium dificient diet (group 3, 4) revealed high accumulation of a Mg in heart and gut compared
with the other groups. On the tissues biodistribution, 2*Mg had a significantly high uptake in the heart,
liver, and small intestine, low uptake in bone of group 3 with the other groups. The distribution of 45ca
were not changed between four gruops. The magnesium concentration was significantly lower in liver and
kidney of group 2, 3 and 4, in heart and bone of group 4 than in those of group 1. The calcium concentra-

tion was significantly lower in liver of group 2 than in these of
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group 1. The calcium concentration was significantly higher in heart of group 4 than in those of group 1.

It was concluded from these results as follows : 1) Under magnesium deficiency, magnesium uptake in
bone was decreased, but in the other organs (heart) were not changed so large in any calcium concentra-
tion. 2) The any ratio of calcium to magnesium (molar ratio ; 20~190) in this experimental diet did not

affected on the magnesium transfer to organs.
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Table 1. Experimental group

Diet Data™ (g/100g of diet)
Group Mg Ca Mg Ca
1 + + 0.04 0.503
2 + ++ 0.04 0.965
3 — + 0.003 0.459
4 - + + 0.003 0.946

+ : adequate — . deficlent + =+ 1 double of adequate
* ! analyzed by SHIMAZU ICPS-5000 )
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Fig.1 Body weights of mice fed the diets varied with Ca-Mg ratio
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Table 2. Organ weights of mice fed the diet varied with Ca-Mg ratio

Ng) Liver Heart Lungs Kidneys Brain
1 1.06£0.07 0.104%0.003 0.058+0.011 0.40+0.02 0.434+0.01
2 0.96+0.02 0.097+0.003* 0.06040.004 0.36+0.01 0.42+0.01
3 0.84+0.03%* 0.089+0.003*** 0.066:0.007 0.4140.03 0.42+0.02
4 0.84£0.02**  0.094+0.004* 0.091£0.018 0.29+0.01%™*  0.45+0.02
Data are means + S.E. values from six mice
*P <0.05 compared with group 1
* %P <0.01 compared with group 1
** %P <0.001 compared with group 1
Table 3. Magnesium and calcium levels in liver
Group Mg (mg/g) Ca (mg/g) Cz}/Mg
1 0.22440.005 0.128+0.006 0.57
2 0.208+0.007* 0.111£0.007* 0.54
3 0.193+0.010** 0.1364+0.013 0.70
4 0.207+0.013* 0.12240.013 0.59
Data are means £ S.E. values from six mice
*P <0.05 compared with group 1
**P <0.01 compared with group 1
Table 4. Magnesium and calcium levels in heart
Group Mg (mg/g) Ca (mg/g) Ca/Mg
1 0.178+0.007 0.07540.010 0.42
2 0.1714+0.005 0.078+0.009 0.45
3 0.165+0.005 (2.11941.252) ** 12.81
4 0.160+0.003* 0.750+0.263™* 4.68

%1 . L
The value showed a wide variation.

Data are means * S.E. values from six mice
*P <0.05 compared with group 1
**P <0.01 compared with group 1

Table 5. Magnesium and calcium levels in kidneys
Group Mg (mg/g) Ca (mg/g) Ca/Mg
1 0.187+0.002 0.109+0.007 0.58
2 0.17840.005* 0.10640.009 0.59
3 0.147+0.005™ ** (1.763+0.791) ** 12.01
4 0.170+0.004* * * 0.11240.008 0.66

*1 . « as
The value showed a wide variation.

— 120 —

Data are means *+ S.E. values from six mice
*P <0.05 compared with group 1

% %k ok

P <0.001 compared with group 1


labo
長方形


(MEEXRERMAR HF125% 1995]

Table 6. Magnesium and calcium levels in bone

Group Mg (mg/g) Ca (mg/g) Ca/Mg
1 1.56240.380 83.728%+19.196 53.61
2 1.60940.081 95.100+4.185 59.12
3 0.991£0.136 81.674%8.381 82.38
4 0.870-+0.069* 82.831%£6.499 95.20

Data are means *+ S.E. values from six mice
*P <0.05 compared with group 1
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BBILEWERPOAINT T L&, w752y ABRRBL, —F, OF, FEE ZhsoEso
BEREICRE LY AB B AR T LD LR L,

AN I L[ TR LWDORLELZAMTE HEAT LAY T AD, Y7 ATy AERTH VT
L DEWAFNDER & B2 ICP 53011 L B35 FiRE (Table 3—6) &, FBICEAT L~y 2B
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2 hours after intravenous injection of Mg (37kBq each)

Fig. 2 Radioluminograms of Mg in mice
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Table 7. Tissue distributions of ®Mg in mice fed the diets varied with Ca-Mg ratio

120 min (DAR)

Tissue Group 1 Group 2 Group 3 Group 4
Blood 0.43+0.30 0.59+0.02 0.3940.10 0.69+0.44
Heart 2.08+0.19 2.18+0.39 2.79+0.22% 2.59+0.47
Lung 0.78+0.12 0.79+0.17 0.83+0.14 0.8340.04
Liver 1.27+0.18 1.214+0.08 2.2240.07* 1.81+0.44
Spleen 0.92+0.03 0.98+0.02 0.9240.12 1.0440.20
S. intestine 1.55+0.18 1.88+0.13 2.35+0.35™ 2.13+£0.14
Kidney 2.30+0.27 2.361+0.36 2.49+0.06 2.63+0.54
Muscle 0.41£0.08 0.411+0.01 0.42+0.05 0.644+0.17
Bone 2.55+0.48 2.47+0.35 1.2140.03* 1.47£0.19%
Brain 0.19+0.01 0.20£0.03 0.29+0.02 0.30+0.04

Data are means * S.E. values from three or four mice

*P <0.05 compared with control mice

Table 8. Tissue distributions of *>Ca in mice fed the diets varied with Ca-Mg ratio

120 min (DAR)

Tissue Group 1 Group 2 Group 3 Group 4

Blood 0.05+0.08 0.04+0.01 0.05£0.02 0.03+0.01
Heart 0.07+0.01 0.07£0.02 0.14+0.04 0.05+0.04
Lung 0.21£0.03 0.32+0.01 0.42+0.13 0.23%0.08
Liver 0.25+0.15 0.34+0.21 0.30+0.17 0.17+0.12
Spleen 0.08+0.02 0.11£0.05 0.09+0.02 0.0410.02
S. intestine 0.32+0.08 0.65+0.30 0.30+0.07 0.12+0.11
Kidney 0.24+0.02 0.15+0.03 0.33£0.20 0.09£0.08
Muscle 0.25+0.13 0.22+0.12 0.26+0.09 0.29+0.18
Bone - 5.64+2.07 4.75+1.54 4.17+0.08 4.52+0.27
Brain 0.37+0.18 0.21£0.10 0.29+0.19 0.144+0.05

Data are means = S.E. values from three mice

Table 9. Uptake ratio of **Ca/ 28)Mg in mice fed the diets varied with Ca-Mg ratio

Ratio ™
Tissue Group 1 Group 2 Group 3 Group 4
Heart 3.56 3.31 3.44 2.46
Liver 2.72 2.41 2.62 2.08
Kidneys 2.49 3.10 4.49 2.85
Bone 199.40 167.4 1265.69 1242.48
e Ratio of tissue uptake (*°Ca/?*Mg)
Ratio=
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