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Effect of excessive intake of calcium caused by supplement intake in middle-aged
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Summary

An increasing number of middle-aged and older adults are interested in preventing locomotive syndrome to extend
healthy life expectancy, and supplements for preventing locomotive syndrome are increasing in the market. In this
study, we measured the mineral concentration in locomotive syndrome-related supplements (glucosamine-based, calci-
um-based, BCAA-based, Chinese medicine) purchased from the market, and determined the daily mineral intake
based on the recommended daily intake on the package label. The results showed that calcium, magnesium, and iron
levels in calcium-based supplements were high and exceeded the EAR and RDA of the Dietary Reference Intakes.
This suggested that the combination of food and supplements, or the intake of multiple supplements may lead to
excessive intake of minerals and cause health problems. Further, to investigate the effects of excessive calcium intake
on learning and memory in animal studies, we performed behavioral tests after long-term administration of calcium
to aged female mice. The results showed that the administration of 2000 and 3000 ppm of calcium showed a tenden-
cy to decrease learning and memory ability in the novel object recognition test. Excessive intake of calcium may
cause a decline in learning and memory ability. These results show that combined intake of food and supplements

may result in excessive intake of calcium, which may lead to dementia.
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Table 1 Mineral concentration in supplements

Ca Mg P Fe Zn Mn Cu
Sample
(ng/g)
Glucosamine
Gl 19,400 8,580 54.1 300 622 0.507 ND”
G2 668 2.17 514 247 0.504 0434 ND
G3 831 189 19.3 1.34 0.134 0.566 ND
G4 572 168 88.2 0.881 0.241 0517 ND
G5 971 350 234 0.909 0.207 0.382 ND
G6 1,680 229 1,220 211 1.21 0495 ND
G7 930 70.8 165 197 0.544 0403 ND
Calcium
Cl 206,000 69,400 14,200 1,890 770 68.3 24.1
C2 227,000 1,490 642 ND 1.59 0915 ND
C3 186,000 75,800 22.2 28.2 117 1.37 ND
C4 217,000 73,900 357 817 611 127 ND
C5 180,000 73,000 70.8 225 0951 1.22 ND
BCAA
Bl 618 9.12 57.5 ND 0.354 0.178 ND
B2 1,260 210 1,810 507 2.26 1.01 ND
B3 2,530 115 146 ND 0.251 0.227 ND
Kampo*
K1 1,210 636 1,690 345 1.70 1.19 ND
K2 1,190 620 1,680 305 1.26 1.09 ND
K3 557 2,130 897 759 1.13 117 ND
K4 32,600 1,770 32,600 208 8.37 1.32 ND
*Traditional Chinese medicine
“ND: Cu<05ug/g
Table 2 Daily mineral intake from supplement intake
Ca Mg P Fe 7n Mn Cu
Sample
(mg) (mg) (mg) (ug) (1g) (ug) (ug)
Glucosamine
Gl 50.0 22.1 0.139 7.72 1,600 1.31 ND
G2 1.62 0.00524 1.24 5.98 1.22 1.05 ND
G3 1.24 0.0283 0.0289 2.00 0.20 0.847 ND
G4 1.80 0.529 0.278 2.78 0.76 1.63 ND
G5 3.52 1.27 0.848 3.30 0.75 1.38 ND
G6 2.83 0.387 2.06 3.56 2.03 0.835 ND
G7 2.66 0.203 0473 5.65 1.56 1.15 ND
Calcium
Cl 894 301 61.9 8,200 3,340 297 105
C2 426 2.79 1.20 ND 2.99 171 ND
C3 320 130 0.0382 48.3 2.02 2.35 ND
C4 497 169 0.818 18.7 1,400 2.92 ND
C5 366 149 0.144 45.8 1.94 2.49 ND
BCAA
Bl 1.10 0.0162 0.102 ND 0.63 0.315 ND
B2 2.97 0.493 4.24 11.9 5.32 2.38 ND
B3 8.92 0.0405 0.516 0 0.89 0.801 ND
Kampo*
K1 5.07 2.67 711 145 7.17 5.01 ND
K2 5.02 2.61 7.06 128 5.28 4.60 ND
K3 3.98 15.2 6.41 543 8.08 8.34 ND
K4 81.9 446 82.0 523 21.0 3.33 ND

*Traditional Chinese medicine
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Fig.1 Comparison of the top 5 samples with high daily mineral intake and dietary reference intakes for Japanese women aged
50-64 (2010). EAR: estimated average requirement, RDA: recommended dietary allowance, Al: adequate intake. UL:
tolerable upper intake level.
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Fig. 3 Effects of 30-week administration of 0, 1000, 2000 or

3000 ppm Ca to aged female mice on DI in a novel recog-
nition test.

DI = (novel object position exploration time after 3h/total
exploration time)-(novel object position exploration time
after Oh/total exploration time) x 100.
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Fig. 4 Effects of 31-week administration of 0, 1000, 2000 or
3000 ppm Ca to aged female mice on step through laten-
¢y (a) and unimpaired acquisition response (% over 300
sec) (b), 1 day later in a passive avoidance test.
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