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Abstract

The present study was designed to examine how Ca intake contributes to the increase of peak bone
mass with growing female rats. Weaned rats were fed experimental diets consisting in five levels of
Ca; very low(0.1%), low(0.29), moderate(0.5%), high(1.0%) and very high(f 5%) for 4,8 and 12 weeks.
Bone growth, metabolism and Ca metabolism were determined. As for the rats fed for 4 weeks, the bone
weight, length and breaking force and bone metabolism were not significantly affected by dietary
Ca levels, whereas the current intakes of Ca were observed to have significantly affected the rats
fed for 8 or 12 weeks with regard to the bone weight, length and breaking force and bone metabolism.
‘The bone ash and Ca contents of the rats were affected by dietary Ca levels for the total period of
feeding. It is suggested that dietary Ca itself affected the mineralization process either during the
growth or later, although the resulting hone mass is not a linear function of dietary Ca content.
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Table 1. Composition of experimental diets

{g/kg diet)

Ingredient 01% 02% 05% 10% 15%
Casein 200 200 200 200 200
Methionine 3 3 3 3 3
Corn starch 52106 D491 B745 54963 H41.94
Cellulose a0 a0 50 50 50
Corn a1l 100 100 100 100 100
Min, mix." 35 35 RIS S SR:
Vit, mix.” 10 10 10 10 10
Choline chloride 2 2 2 2 2
CaHPOq - 2H=0 1,72 43 1202 249 3774
CaCils 1 2 5 10 15
KH:PO. 1622 879 808 1547 H3Z
fALN—?ﬁ(Ca & P free)
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Table 2. Body weight, weight gain, food intake and food efficiency ratio

Ca levels(%) Weeks Final weight{g} Weight gain(g/day) Food intake(g/day)} FER
0.1 4 176.94 12 21NA 3.4+( 4P 1524214 0.24 0,014
0.2 4 196.1% 45 38+0.1° 13.7+0.2% 028+ 0.01%
05 4 1974+ 874 40+02F 14.65+05" 0281001
10 4 1808+ 59* 35%01° 129+0.3" 0.27+0.01*
15 4 1750121 34+04° 14.0%2.4% 0.26+0.06"
0.1 8 2104+ 7754 23017548 146107 01710017548
02 8 2408+ 618 3.0+01® 15.0=0.2" 0,200,017
05 8 2187+ 7.28 26%0.3% 16528 0.17+0,09"
1.0 8 2384+ 783 27E0.0° 14.0-£0.4%8 0190017
15 8 2205+ 946° 264014 13920 0.190.05"
0.1 12 2270+ 754 17+ N8 961314 0.16+0,03M5A8
0.2 12 2621+ 6.7 21+t00% 14,1024 01510018
05 12 2689+ 9.2* 224014 137+£03% 0.16£0.01°
10 12 266.010.6* 22+0.1% 14.4+0.38 0.15+0.01%
15 12 2378+ 634 1.5+0.1% 12.2+2.0" 0171008

E)MeaniSEM of 6 rats per group

NNot significant at p>0.05 according to different Ca levels within the same period hy Tukey’s multiple range test
4Cyalues with different superscript within the column are significantly different at p<0.05 according to periods within

the same calcium level by Tukey’'s multiple range test
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Table 3. Calcium concentration and alkaline phospha—
tase in serum

Ca levels(%6) Weeks Calcium(mg/dl) Alpase(KA unit)

0.1 4 686031 3367252
02 4 g.57+( 22" 95734 1.40°C
05 4 952+ (32" 28,90+ 2,048
1.0 4 9.35+0.24% 23.02+£2.46"™
15 4 68410317 13.06+£0.39°"
0.1 8 8.pa+0.13" 21.50%1.06™
0.2 8  940+029"™  2085+164>
0.5 8 oz21+o20 1577051
1.0 8 5,99=0,06" 18.17£1.83%0
L5 8 795 =0.07* 971+ 1657
0.1 12 715010 11.21£1.274
0.2 12 9.85+0.29" 1066+ 2634
05 12 10072037 15,65+ 1.24%
10 12 9.12+0.13% 11 59£1.03"
15 12 7.00£0,13% 3804104

"Meant SEM af 6 rats per group
“Values with different superscript within the column
are significantly different at p<0.05 according to Ca
levels within the same period
ACyalues with different superseript withn the colurnn
are significantly different at p<0.05 according to periods
within the same calcium level
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FA%E A5 Alpase@ o] Ao AYE A &
ko] =22 Frlebebar sy el B A g e M= 15%
ol hET B} $-9 5 A skl o] H S 2
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Table 4. Urine volume, hydroxyproline and creatinine contents in urine

Ca levels(%3) Weeks Urine volume{ml/d) Hydroxyproline{pg/d} Creatinine(mg/d) OHPr/Cr(ug/mg)
01 4 156 L2404 130.0=11,8%8 253+0.23* 52.4176%
0.2 4 12.7:+1.1%* 158.7+11 .48 A45+0428 2095+1.9%
05 4 121+15% 1598+ 7.38 F.98+1 268 27.0+ 1.4
1.0 4 143421 1492+ 1208 4.4610,46™> 339+1.3F
15 4 631+1.3% 1086+16.0° 4910314 226+357"
0.1 8 12.9+1.704 1197+ 8g™F 3.63+0.36™A 33.0+8.67
0.2 8 157+ 18" 1784+14.9% 39510274 56.0747.0°
0.5 8 YR i glL1+ 51%4 35240207 233+ 8"F
1.0 8 14.7£0.9* 63.0% 86 715+1.11% 99+35*"
15 8 73+19% 52.7£10.0° 5.66+£0,3254P 92+16"%
0.1 12 924314 86.0% 5204 50210480 174+ 1.0%
02 12 149:+2.60 97.3= 7.% 5.80+0.48° 17.0+1.35%
05 12 11.4:E2.0%% g2t g7 6.74+0.44° 122+0504
L0 12 235452 521324 5.02+0.60% 11.3+315™4
15 12 81244 46.1% 7.1%%F 696+0.27 651074

{)MeaniSEM of 6 rats per group

ot significant at p>0.05 according to different Ca levels within the same period
"Values with different superscript within the column are significantly different at p<{0.05 according to Ca levels

within the same period

ACyalues with different superseript within the column are significantly different at p<0.05 according to periods within

the same calcium level
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ok o] 8l e 1.0%w 0] f2) 8 Eeked, 125
ol g A4 A ohE Aol el 77kl w2
W= 1.0%T-2 A2t x 4, 8F B} 125 713
gl

ZFH 24 A %Y OHPr/Crah-& 4504 0.1%2] 2
A #HrTolA gk 1y e, 8 12F ¢l 1,0%,
L5%Te] 0.1%, 0.2%F B} f98)A & e gl
o} efe BE Fe 43T 4,8 12971 ol of
g} zhislgl e o] 72 vol 7t Z7)3e| ule} OHPr/Cr
ratic?} 243w, oFE719} AFEZ] 4 collagen breakdown
o] E7 e 27 o] 77kl OHPr/Cr ratio”} o E714c}
' 5 Hodgkinson= Thompson(21)2] 4 =t} vl 525t 7

Table 5. Wet weight, length and breaking force of femur

3-8 neic} 53 QHPr/Cre Nobbs 5(22)0] OHPr2
A 2o N3 collagen?] %k} creatinine W28 Ae] =
WEa] I3 OHPr HAM 2447 wd Hol 23t 2%
| 57] 4 fasting =M FHE A5k OHPr/Cr ratio
& ZAste]vt -4 3 OHPrab OHPr/Cr ratiors ¥ 3]
7L glz ZhAsioz slgioh ¥ dd«A= OHPr#t
OHPr/Cre ¥] <=3t ekAtg Ro| =2 fastingeZ o]-&
g OHPr/Cre] 48 FAE A1 A% =3l
thy £}

= Z2 37|12t wietE

o €| F2] F=k, o], W22 Table 59} 2t HE
F&) Feke 2 4FeTe] A 4 Q1% T A
A A7) b 2514 Uskar), 02%8] ASE 45
£ A5t 05% o)Ak A HAFa) v A FEkel Aol
7} ghgdek 713kl w2 WEls v E 2w TN
4, 8, 1252 242 Frlalg A ut 8F o] Foll = Ao
= 94t} o]3L Peterson S0l gakt 713 3
E-{mineral apposition rate)3} Z4 &4 -E{bone forma-
tion rate)e] ZFAE 7] wl-Fel 0.1% T4 Fgke] 7
A= glar, 02967 o) akeflA] Fpolr) fle AL T4
catch—up{# )& 3} o -Fe]},

Heoli= g A F Tl ul=} Aol 7t Gl 0.1%
2} 15%01| A= 4, 8, 125+2] 7]7be)) uha) Frpsld 0.2~
10967l 41 85 o] F-ol Fol7t Ssdch Ae AT

Ca levels(%5) Weeks Wet weight(mg) Length(mm) Breaking force(ke/g)
0.1 4 4742415474 20,68 +0.4074 3161008
02 4 5483+17.0" 30.00+0.26% 54310500
05 4 6216144 3050+£0.22% 7.6510.72°
Lo 4 6183+ 17,0 3017+031" 7970.70°*
15 4 586.2+ 157 30.34+0.13% 7.70£0.10%*
0.1 8 537.2+ 1588 32,48+ () 43P 7.24+0,29%
0.2 8 £80.01 250" 33.5020.43° 870+ 0.68F
D5 a 751.5+30.1% 33660497 987103748
1.0 8 77831754 33500347 951+0.35™F
15 8 £94.3 1 28478 33.4320.39° 10.18:-0.08"%
0.1 12 50650+ 305 34.22+036"C 7,300,158
0.2 12 73401862 34.60+024° 7583+0.23"°
05 12 773.3+£19.6™® 3450+£0.22° 11574+ 1.42%%
1.0 12 8216+ 477" 34.83+0.70° 1051 0. 7188
15 12 713.9+105% 34.84+0.15° 10.21£0.12°"

UMeant+ SEM of 6 rats per group

™Not significant at p>0.06 according ta different Ca levels within the same period
“Values with different superscript within the column are significantly different at p<0.05 according to Ca levels

within the same period

ACvalues with different superscript within the column are significantly different at p<0.05 accerding to periods within

the same calcium level
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o) 222 3 ¥ gL Table 63 2Ho] 450l & 4] 0]
2 =m0 .29 o] 3} Fell A 0.5% o4& AT T
RrE50%6 o4 Fo] A Eghen 05%, 1.0%, 1.5%T
o A= #}e] S Ro|A] okl 125 & 0.1%T& Al
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& 4H5F] FYR A4 45 1 g, 12571 55
3| & gleke] Z5bele o) ol akal Axb= Anderson 5-(23)

Table 6. Ash contents in femur
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A 0=

F42 F FH oA 01%3 04%2] TFE ZFE
A5 A A3 A =229 FHE geke] oot
= Aape} ulealy 3, 85 o F 8% Fako] Helt
dsldl AL A A FH 7oA FEFe) 695
FA o Zr7lsly] wEe]oH10).

Ash/length $HeF-2 2.5 7]7bel|A] g A 3 pEe)
Z7lgh 2 2rlegl =, A A e FAT AT
47 BT} 8 1257 B2 FvhEgeh oAl 4
= albine ratsel| A 0.35%, 1.0%2] 54 2, 4, 6704
ol TFE 25 A 45 59E o ash/length
o] gapo] g s} wisgh A% Bl

t 5 2] 24 FFS Table 754 o] 452] A5
0.1%7 0] A e B 2 15%Fd M Haghg et
vig).en Aol 5 wel Fohatgth 1259 A
5= ] 5ol Ak fo)EkA B e e B g Al
# spmol| whe} 2ol ghek, Ca/lengthel #he)7b 99
o}, gk A Sae] B A5 4F ol 8 1254}
42 A o] Frbstel 2 8F o] Fele Ao
7} slslch. Callength §eke] @4 3o wet £71d
738 o) = WElr} §191 %9 Table 53, Table 73% 2]
A AF Fo] Z7HgHel abet o 522 g el
Z7)ae 7] o Folt) o172 Hamildinen (17), Peterson
Z(9)e] B Aot A 4] F FHE o hH
29 24 gape] Zasgrie Ase) A3

o

Ca levels(%) Weeks Ash Ash/Length(mg/mm)
Total mg mg/g wet wt.
0.1 4 853+ 40" 1798+ 49 2.87+0.10%
0.2 4 1469+ 54 683+t 7.4 4.90=0.16>*
05 4 211611065 339.6+11.4% £93+0.31%
L0 4 22771180 968.6£31.0°* 756066
15 4 189.7+ 5848 3235+ 4574 £.25+0.18°%"
0.1 8 153.7= 5.8° 286,61t 957 474+0.16™
0.2 8 239.6+ 6.8%° 355.0+17.2% 7151017
05 8 283,31+ 14.4% 38531878 8.85+0.29°"
1.0 8 3133156 4027109 9.36+£0.417
15 8 2746+13.9°° 3949+ 58% 2.20+0.32"
0.1 12 175.6+11.4% 2040+ 768 513£0.30°°
02 12 2904+ 9.6 3965+ 155™ 8.40+¢.30%
05 12 338,32 15,78 136.6+11.3"® 9,80+ 0402
10 12 3489+ 14,2 4972+12,1% 10.00+0.247
15 12 3138+ 5.9*F 4396+ 7.3€ 9,01 015"

"Mean+SEM of 6 rats per group

°Values with different superscript within the column are significanily different at p<0.05 according to Ca levels within

the same period

ACyalnes with different superseript within the column are significantly different at p<0.05 according to periods within

the same calcium level
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Table 7. Calcium contents in femnur

Calcium

Ca levels(%) Weeks Ca/Length{mg/mm)
Total mg mg/g wet wt,
0.1 4 34,30+1.35M"4 73.32+1.31° 1.15+0,03*
0.2 4 52.86+1.14% 0662+ 1.84" 1.76+0.02%
05 4 2,101,357 99.97+1.40"* 2,04£0.04™2
1.0 4 62,661,904 101.37+193% 2.08+0.07°*
15 4 22441 325% 140.55+3.50%* 2724010
0.1 8 74332210 138,944 544 220+0,078
0.2 8 68.80 L 4.56™ 102.12+8 46 205101222
05 8 103.80£6.25% 140.49+ 479" 3.091021%
1.0 8 80.45+2.18% 103.61 £ 259" 2.40+0.05"
15 8 114.68+549" 165.08+2.89" 3421013"
0.1 12 75822 4.37% 127.10+247%0 221+0.11%
0.2 12 7624+ 2022 104.30£5.75" 2.21+0.09%"
05 12 85,51 +2.197T 11061£1.14"* 2480054
10 12 83.18+1.80°¢ 102574974 2,39+0.04"
15 12 132.81 281" 186.12£ 526 381 £ 0,08

UMeanT SEM of 6 rats per group

TValues with different superscript within the colunn are significantly different at p<0.05 according to Ca levels

within the same period

A% Yalues with different superscript within the column are significantly different at p<0.05 according to periods within

the same calcium level
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