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ABSTRACT

This study was done to evaluate the effect of Ca source using fish (Tilapia mossambica) scales on the bone me-
tabolism. Male Sprague-Dawley rats, 4 weeks of age, were fed low-calcium diet (0.15% Ca) for 2 weeks. The rats on
the low-calcium diet were further assigned to one of following three groups for an additional 4 weeks: 1) Ca-depletion
group (LoCa) given 0.15% Ca diet (CaCOs3), 2) Ca-repletion group (AdCa) given 0.5% Ca diet (CaCO,), 3) Ca-re-
pletion diet (AdFa) received 0.5% Ca diet (Ca source from Tilapia mossambica scales) . Serum parathyroid (PTH)
and calcitonin showed no differences among experimental groups. Whereas LoCa group elevated the turnover markers,
serum ALP and osteocalcin, and urinary deoxypyridinoline (DPD), AdCa and AdFa groups reduced their values. Ele-
vation in the femoral weight, ash and Ca contents was observed in AdCa and AdFa groups. Bone mineral density was
increased in AdCa and AdFa groups by 25—26% compared with LoCa group. These data demonstrate that Ca repletion
with either Ca source from Tilapia mossambica scales or CaCQOy is similarly effective in the improvement of bone
turnover markers and BMD, suggesting the usefulness of Tilapia mossambica scales in the prevention of bone loss
compared with CaCQO3. (Korean J Nutr 2010; 43(4): 351~356)
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£3F 3592 Sprague-DawleyZE 7 g3 oA Ca-
5 590% 3 0.15%2 ZHEHE HolE 25 st ¥
H3 3 A A8 (LoCa, AdCa, AdFa) 0.2 T3] 7
ool w 2429S Dal A Ao)2 43 ot 1
T8tk LoCar2 Al CaCOs5 392% 3101 0.15%
o] ALFES RS ZhadolE wol wekal, AdCar
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Table 1. Composition of experimental diet (@
LoCa AdCa AdFa
Calcium carbonate 3.7 12.6 -
Fish scale powder - - 16.7
Cornstarch 529.4 529.4 529.4
Casein 200.0 200.0 200.0
Soybean oil 70.0 70.0 70.0
Fiber 50.0 50.0 50.0
Mineral mix" 35.0 35.0 35.0
Vitamin mix” 10.0 10.0 10.0
L-Cystine 3.0 3.0 3.0
Choline bitartrate 2.5 2.5 2.5
Tert-butylhydroquinone 0.014 0.014 0.014
Sucrose to 1,000 1,000 1,000

LoCa: 0.15% Ca diet (CaCOs), AdCa: 0.5% Ca diet (CaCOs).
AdFa: 0.5% Ca diet (Ca source from Tilapia mossambica scales) .
1) Mineral Mixture provided the followimg (mg/kg diet): CaCOs,
12495; KHPOu, 6860; CoHsOsKs - HO, 2477; NaCl, 2590; KoSOs,
1631; MgO, 840; C¢HsOsFe, U.S.P., 212.1; ZnCOs, 57.75; MNCOs,
22.05; CuCOs, 10.5; KIO3, 0.35; Na.SeOs, 0.359; (NH4):MoO, - H.O,
0.278; Na,OsSi - 9H:0, 50.75; CrK (SO4)2 - 12H,0, 9.625; LiCl, 0.609;
HisBOs, 2.853; NaF, 2.223; NiCOs, 1.113; and NH.VO, 0.231.

2) Vitamin Mixture provided the followimg (mg/kg diet) : thiamin
HCI, é; riboflavin, é; pyridoxine HCI, 16; niacin, 30; calcium pan-
tothenate, 16; folic acid, 2; biotin, 0.2; cyanocobalamin (B
0.1%), 25; vitamin A palmitate (500,000 IU/g), 8; vitamin E ace-
tate (500 1U/g), 150; vitamin Ds, 2.5; and vitamin K1, 0.75.
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Table 2. Body weight, body weight gain and feed efficiency rate (FER)

Initial BW (@) Final BW (g) Weight gain (g/week) Food intake (g/week) FER
LoCa 182.93 + 17.05" 307.42 + 41.70° 24.90 £ 5.15° 136.02 + 18.59° 0.23 +0.03°
AdCa 183.06 = 14.16 356.33 + 24.80° 34.65 + 2.80° 149.63 + 7.13% 0.26 £ 0.01°
AdFa 183.58 + 12.82 357.42 + 18.36° 34.77 + 2.50° 158.01 + 2.50° 0.27 £0.01°

Values are mean = SD

Values within column having different superscript are significantly different by ANOVA and Duncan’s multiple range test at a=

0.05. NS: not significant

LoCa: 0.15% Ca diet (CaCOs). AdCa: 0.5% Ca diet (CaCOs). AdFa: 0.5% Ca diet (Ca source from Tilapia mossambica scales) . FER:

feed efficiency ratio

Table 3. Bone metabolic biomarkers in serum and urine

Group Serum Urine

Ca (mg/dL) Calcitonin (pg/mL)  PTH (pg/mL)  Osteocalcin (ng/mL) ALP (IU/L) DPD (nM/mM creatinine)
LoCa 7.53 +1.20° 1.41 + 0.09" 1.24 +0.12"¢ 91.30 + 17.48° 607.71 + 155.82° 687.22 + 161.64°
AdCa 10.45 +0.31° 1.85 +0.97 1.20 + 0.00 79.81 = 10.01%° 250.29 + 48.15° 522.43 + 121.75°
AdFa  10.97 + 0.23° 1.35 + 0.21 1.33 +0.21 6321 + 14.05° 175.67 + 25.60° 410.56 + 68.89°

Values are mean * SD

Values within column having different superscript are significantly different by ANOVA and Duncan’s multiple range test at o=

0.05. NS: not significant

LoCa: 0.15% Ca diet (CaCOs). AdCa: 0.5% Ca diet (CaCOs). AdFa: 0.5% Ca diet (Ca source from Tilapia mossambica scales) . PTH:
parathyroid hormone. ALP: alkaline phosphatase. DPD: deoxypyridinoline
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Table 4. Wet and dry weight of femur

Wet weight Dry weight
g g/100 g BW g g/100 g BW
LoCa 0.69 +0.08° 0.23 + 0.04° 0.36 = 0.03° 0.12 +0.01°
AdCa 081 +0.12° 0.23 +0.03° 0.47 +0.04° 0.13 +0.01°
AdFa  0.99 = 0.07° 0.28 +0.03° 0.59 +0.01° 0.16 + 0.01°

Values are mean £ SD

Values within column having different superscript are signifi-
cantly different by ANOVA and Duncan’s multiple range test at
2=0.05

LoCa: 0.15% Ca diet (CaCOs). AdCa: 0.5% Ca diet (CaCOs)
AdFa: 0.5% Ca diet (Ca source from Tilapia mossambica scales)

Table 5. Ash and Ca content of femur

Ash Ca

g g/g dry femur g
LoCa 0.12 +0.01° 0.35 +0.02° 0.09 + 0.01°
AdCa 0.21 +0.02° 0.45 +0.01° 0.16 + 0.02°
AdFa  0.29 = 0.01° 0.49 = 0.01° 0.24 + 0.02°

g/g dry femur
0.25 + 0.04°
0.33 + 0.02°
0.40 £ 0.03°

Values are mean £ SD

Values within column having different superscript are signifi-
cantly different by ANOVA and Duncan's multiple range test at
2=0.05

LoCa: 0.15% Ca diet (CaCQOs;). AdCa: 0.5% Ca diet (CaCOs)
AdFa: 0.5% Ca diet (Ca source from Tilapia mossambica scales)
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Fig. 1. Bone mineral density of femur. Bars having different letter
are significantly different by ANOVA and Duncan’s multiple
range test at @ =0.05. LoCa: 0.15% Ca diet (CaCOs). AdCa:
0.5% Ca diet (CaCOs). AdFa: 0.5% Ca diet (Ca source from Tila-
pia mossambica scales).
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