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Bioavailability of Ca L—threonate in the rat

E¥% 5L T Fujiko Shizuka

Ca L-threonate (CsH14010.Ca) is a commercially available Ca ingredient, which is advertized

to help deliver Ca more efficiently to the bones and increases the absorption rate of Ca. The pur-

pose of this study was to evaluate the bioavailability of Ca threonate by comparing with that of

Ca carbonate (CaCQs), an ordinary Ca supplement. Female 4 week-old rats were fed purified

diets containing either low (0.25%) or adequate (0.5%) level of Ca for 2 weeks. Feces and

urine were collected and Ca concentrations were analyzed at the periods of 45 d and 11-12 d.

When Ca intake was low, the absorption rate of Ca was higher in threonate (97-98%) than car-

bonate (89-93%), though the difference was not statistically significant. When Ca intake was

adequate, apparent Ca absorption of both ingredients showed similar value, being about 75%. Fe-

mur weight and maximum breaking force increased with increasing dietary Ca content, but no

difference between threonate and carbonate was observed. These results suggest that bioavail-

ability of Ca threonate is comparable with that of Ca carbonate.
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Bioavailability of Ca L—threonate in the rat

x1 EREHEK
(g/kg)
0% Ca 0.25% Ca 0.5% Ca
Carbonate Threonate Carbonate Threonate
Casein 200.0 200.0 200.0 200.0 200.0
L-cystine 3.0 3.0 3.0 3.0 3.0
Cellulose 50.0 50.0 50.0 50.0 50.0
a-starch 562.0 562.0 562.0 562.0 562.0
Corn oil 40.0 40.0 40.0 40.0 40.0
Vitamin mix." 10.0 10.0 10.0 10.0 10.0
Ca-carbonate ? 0.0 6.3 0.0 12.5 0.0
Ca-threonate 0.0 0.0 19.4 0.0 38.7
Mineral mix.* 15.2 15.2 15.2 15.2 15.2
Sucrose 119.8 113.6 100.5 107.3 81.1
Total 1000.0 1000.0 1000.0 1000.0 1000.0
D AIN-93 mix., 2 CaCOs (Ca: 40.05%),
) CgH14010 - Ca (Ca:12.92%), * Ca-free mix. of AIN-93
X2 #E. BRE. KEEFEH SJV0MAMK
0% Ca 0.25% Ca 0.5% Ca
Carbonate Threonate Carbonate Threonate
Initial B.W.  (g) 97.7 + 3.4 97.7 + 3.2 98.0 = 2.7 97.9 = 2.4 97.5 = 2.4
Final B.W. (9) 151.9 + 54 156.4 + 11.1  153.8 = 8.1 159.0 + 8.7 160.9 = 11.4
Food intake  (g/day) 13.6 £ 0.7 13.8 £ 1.8 129 £ 1.0 13.9 £ 0.6 13.4 = 1.1
B.W. gain (g/day) 3.9 £+ 0.2 4.2 £ 0.6 4.0 £+ 0.4 44 + 0.5 45 £+ 0.7
Liver (9) 6.53 = 0.39 6.77 + 0.82 6.80 + 0.66 6.99 = 0.56 6.60 + 0.87
Kidney (9) 1.30 + 0.11 1.27 £ 0.15 1.33 + 0.06 1.28 + 0.10 1.33 + 0.11
Spleen (9) 0.41 + 0.03 0.43 = 0.07 0.49 + 0.07 0.46 + 0.06 0.48 = 0.07
Total protein  (g/dl) 55 + 0.3 5.1 + 0.4 5.1 + 0.7 52 £ 0.3 4.8 £ 0.5
Albumin (g/dl) 35 £ 0.2 32 £ 04 32 £ 04 3.3 £ 0.3 3.0 £ 0.3
A/G ratio 1.7 £ 0.1 1.7 £+ 0.3 1.7 £ 0.1 1.7 £+ 0.1 1.7 £ 0.1
GOT (mu/ml) 74 £ 11 71 + 25 55 + 7 50 + 4 52+ 9
GPT (mu/ml) 25 + 23 1 16 £ 3 *# 18 £ 3% 13+ 2
LAP (mu/ml) 65 + 56 + 8 53+ 8 50 + 4 52+ 9
Trigryceride  (mg/dl) 28 + 10 45 * 12 55 + 20 * 34 + 11 36 + 11
Phospholipid ~ (mg/dl) 139 + 28 119 £ 11 127 £+ 19 134 + 8 120 £ 26
B-lipoprotein  (mg/dl) 81 + 20 101 + 25 128 + 42 90 =+ 14 82 + 25
Total cho. (mg/d) 66 £ 18 56 * 5 50 £ 9 67 £ 5 56 + 13
Ca (mg/d) 8.65 = 1.36 8.27 = 0.70 8.57 + 1.15 8.83 = 0.51 8.24 + 0.69

Values are means+SD (n=5). * p<0.05; vs 0% Ca, # p<0.05; vs Carbonate, by Tukey's HSD test.
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0% Ca 0.25% Ca 0.5% Ca
Carbonate Threonate Carbonate Threonate

Day 4-5
Dry feces (g/2 days) 1.20 £ 0.54 1.24 + 0.54 0.86 £ 0.57 1.55 + 0.57 1.49 £ 0.42
Fecal ash (%) 1.6 £+ 04 23 £ 0.8 1.6 £+ 0.1 7.2 £ 0.6 *+ 4.8 £ 0.2 *+#
Fecal Ca (mg/g) 24 £ 1.8 54 £ 2.1 1.4 £ 0.7 # 23.5 £ 0.9*+ 194 £ 2.6 *+#
Ca inthe ash (%) 159 + 13.2 23.1 =+ 3.4 9.1 £+ 4.1 # 327 £ 2.1 % 40.8 £ 4.8 *+
Day 11-12
Dry feces (g/2 days) 0.95 + 0.51 1.48 = 0.56 1.32 £ 0.70 1.56 £ 0.45 1.75 + 0.15
Fecal ash (%) 1.6 £ 0.2 1.5 £+ 0.5 09 £ 0.3 6.7 £ 0.5 *+ 55 £ 0.4 *+#
Fecal Ca (mg/g) 0.6 £ 0.2 34 = 1.1 1.2 £ 0.5 23.5 £ 2.7 *+ 204 £ 3.5 %+
Cain the ash (%) 41 + 1.5 22.7 £ 2.5* 12.7 £ 0.7 *# 349 £ 3.5%*+ 37.0 £ 6.7 *+

Values are means+SD (n=5). * p<0.05; vs 0% Ca, + p<0.05; vs 0.25% Ca, # p<0.05; vs Carbonate, by Tukey's HSD test.
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0% Ca 0.25% Ca 0.5% Ca
Carbonate Threonate Carbonate Threonate
Day 4-5
Ca absorbed (% intake) 89.4 £ 6.7 98.1 £ 1.4 73.6 £ 9.3+ 77.0 £ 8.1 +
Ca balance (mg/2 days) -3.5 £ 0.7 579 £+ 7.5%* 56.8 + 5.2°* 98.3 + 13.6 *+ 93.8 + 15.0 *+
Ca retained (% intake) 86.3 £ 6.6 93.5 £ 2.8 71.4 £ 8.9 + 73.2 £ 8.6 +
Day 11-12
Ca absorbed (% intake) 92.6 £ 4.5 974 £ 2.2 75.0 £ 6.2 + 749 £ 3.5+
Ca balance (mg/2 days) -1.7 £ 0.3 63.4 £ 9.,5% 62.7 £ 5.1 % 105.0 £ 7.3 *+ 99.3 £ 9.6 *+
Ca retained (% intake) 90.1 £ 5.1 945 £+ 2.7 72.2 £ 58+ 70.0 £ 3.7 +

Values are means+SD (n=5). * p<0.05; vs 0% Ca, + p<0.05; vs 0.25% Ca, by Tukey's HSD test.

Ca absorbed (% intake) = (Ca intake - Fecal Ca)/Ca intakex 100

Ca balance (mg/2 days) = Ca intake - (Fecal Ca + Urinary Ca)

Ca retained (% intake) = Ca balance/Ca intakex100
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0% Ca 0.25% Ca 0.5% Ca
Carbonate Threonate Carbonate Threonate
Femur weight (g) 0.64 + 0.07 0.76 + 0.10 0.80 + 0.06 * 0.85 + 0.02 * 0.82 £ 0.09 *
Femur ash (9) 0.13 £ 0.01 0.21 £ 0.02 * 0.23 + 0.01 * 0.26 £ 0.01 *+ 0.26 + 0.01 *+
Femur ash (%) 21.2 £ 1.9 283 £ 19¢* 286 £ 1.7 %* 30,5 £+ 1.6 * 319 £+ 26*
Femur Ca (mg) 46.2 £ 3.0 77.4 £ 123 * 87.2 £ 10.8 * 90.9 £ 4.8* 97.8 £ 9.9*
Femur Ca (mg/g) 73.1 £ 5.7 103.4 £ 184 * 109.7 = 17.1 % 107.2 £ 4.7 * 119.9 £ 15.6 *

Values are means+SD (n=5). * p<0.05; vs 0% Ca, + p<0.05; vs 0.25% Ca, by Tukey's HSD test.
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Values are means=SD (n=5). * p<0.05; vs 0% Ca,
+p<0.05; vs 0.25% Ca, by Tukey's HSD test.
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