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Abstract

This study examined the effects of maternal calcium intake levels on mineral metabolism during pregnancy
and lactation. Five week-old female Sprague-Dawley rats were fed normal Ca (NCa, 0.5%) and low Ca (LCa,
0.15%) diets for 5 weeks during preconception. The low Ca intake group was divided into three groups and
fed low Ca (0.15%), normal Ca (0.5%) and high Ca (1.5%) diets for 6 weeks during pregnancy and lactation.
All of the rats were mated with normal male rats. The control group was consistently fed a normal Ca diet
for 11 weeks. Pups were adjusted to 10 per dam. After weaning, dams and their weaned rats were sacrificed.
We measured total protein, albumin, alkaline phosphatase and mineral content in serum and weight, length,
breaking force, ash and mineral content in bone and kidney. There was no significant difference in weight
gain and food intake among the groups. Serum total protein and albumin were in the normal range but slightly
decreased with a low Ca diet during preconception. Calcium supplementation above normal level increased bone
weight, Ca content and breaking force in femur of maternal and their weaned rats. However, high maternal
Ca intake significantly decreased Mg and Fe contents in maternal serum and bone and Mg and Zn contents
in serum of weaned rats. Also, it induced Ca, P and Mg deposit in maternal kidney. Our experimental results
suggest that Ca deficiency during preconception may deteriorate bone status of mother and their offsprings.
Moreover, high Ca supplementation during pregnancy and lactation may lead to disturb mineral metabolism

in bone and other tissues.
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Table 1. Body weight and food intake of the dams fed exper-
mmental diets

v Initial weight Final weight Food intake

Groups (@) (@) (g/d)
Preconception (5 weeks)

NCa 1180+3477%  2264+4.10™  1240+0.14"
L.Ca 1204227 226313.10 12.60+0.23
Pregnancy & lactation (6 weeks)

N-NCa  2208%295" 2250+5.12%  3331+442
L-HCa  2250%13.1 2228+169 3768+256
L-NCa  2363+838 214.3+245 37.29+2.74
L-LCa  2193%6.32 213.2+22.0 31.27+6.00

1)NCa, normal Ca diet (0.5%) during preconception for 5 weeks;
LCa, low Ca diet (0.15%) during preconception for 5 weeks;
N-NCa, normal Ca diet (0.5%) during preconception for 5 weeks
& pregnancy and lactation for 6 weeks; L-HCa, low Ca diet
(0.15%6) during preconception for 5 weeks & high Ca diet (1.5
%) during pregnancy and lactation for 6 weeks; L-NCa, low
Ca diet (0.15%) during preconception for 5 weeks & normal
Ca diet (0.5%) during pregnancy and lactation for 6 weeks;
L-LCa, low Ca diet (0.15%) during preconception for 5 weeks
& pregnancy and lactation for 6 weeks.

2yalues are mean*SE of 8 rats per group.

INS: not significantly different among groups.
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Table 2. Serum protein, albumin, alkine phosphatase (ALP)
of the dams fed experimental diets

G n Total protein Albumin ALP
Toups (g/dL) (g/dL) (IU/dL)

Preconception (5 weeks)

NCa 6.0210.137%% 3924009  2485+26.40

LCa 6.020.07 3801004 346713461

Pregnancy & lactation (6 weeks)

N-NCa 5.88+0.16 358012  371.0+55.0°

L-HCa 5.13+0.05° 323+003° 597.8+44.2°

L-NCa 5.48£0.05° 3681003  4243741.3%

L-LCa 550+0.11° 3551003  662.3+54.9°

YSee Table 1.

DV alues are meantSE of 8 rats per group.

INS: not significantly different among groups.

4)a, b, ¢ values with different superscript within a column are
significantly different at p<0.05 by Duncan’s multiple range
test.

*Significantly different between NCa and LCa at p<0.05.
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Table 3. Mineral contents in serum of the dams fed exper-
imental diets

Ca P Mg Fe
(mg/dL) (mg/dL)  (mg/dL) (ng/dL)
Preconception (5 weeks)

NCa  11.9+02°™% 56404
LCa 11.4£0.2 74+0.3"
Pregnancy & lactation (6 weeks)
N-NCa 10.1+0.1™  63%0.1° 2.33%0.06° 312.9%2.76°

Groupsl)

1.92+0.06 300.3+1451™
2.20+0.04" 334.3120.58

L-HCa 102%0.1 54%+0.1° 1.88+0.10° 227.7+863"
L-NCa 104%0.1 69%0.1* 244+0.13* 280.0+23.2°
L-LCa 102%02 58+03" 242+0.12* 2383+820°

USee Table 1.

Values are mean+SE of 8 rats per group.

INS: not significantly different among groups.

4)a, b, ¢ values with different superscript within a column are
significantly different at p<0.05 by Duncan’s multiple range
test.

*Significantly different between NCa and LCa at p<0.05.
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Table 4. Mineral contents in kidney of the dams fed experi- 57 R= 0
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B
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Preconception (5 weeks) 717t Bt AdgAl o)l & AT Lol A dE TS T A=
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Table 5. Weight, length, breaking force, ash and mineral content in femur of the dams fed experimental diets

G b Weight Length Breaking force Ash Ca P Mg
Toups (g) (em) (kg/g) (mg/g wt) (mg/g dry wt) (mg/g dry wt) (mg/g dry wt)

Preconception (5 weeks)

NCa 06010027  328+001™¥ 7124033 639.7127 186.0+4.17 779+19 2.97+0.09"%

LCa 0.53%0.01° 3.25£0.01 553£0.19°  554.9+56 110645 68.412.1% 2.72%0.10
Pregnancy & lactation (6 weeks)

N-NCa 0621002*  3.49%003" 743%£003  6089*7.8 2266153 984+0.8° 2.91+0.14°

L-HCa 0.66+0.03" 3.44+0.01 7431006  591.8+19° 1976+6.7° 93.1+21" 260+0.19°

L-NCa 0.66+0.03° 3.54+0.04 7381006  584.1+9.7% 1965+8.2° 855+3.7" 3.13%0.14°

L-LCa 0.55%0.02° 3.49+0.04 482+1024°  5506+21.8"  191.0%63" 849+05" 327+0.11°
USee Table 1.

PValues are mean*SE of 8 rats per group.

UNS: not significantly different among groups.

Y2, b valies with different superscript within a column are significantly different at p<0.05 by Duncan's multiple range test.
Significantly different between NCa and LCa at *p<0.05, **p<0.01.

Table 6. Weight, ash and mineral content in lumbar of the dams fed experimental diets

G b Weight Ash Ca P Mg
Toups (g) (mg/g dry wt) (mg/g dry wt) (mg/g dry wt) (mg/g dry wt)

Preconception (5 weeks)

NCa 0.82::0.04 558.2+5.03 1824+6.1% 742435 3.24+0.22%9

LCa 0.69+0.04" 4785871 162745 92.4+47" 3.17+0.09
Pregnancy & lactation (6 weeks)

N-NCa 0.85£0.08% 505.0%+14.7° 1834132 109.1+12.4™ 3.09%0.07°

L-HCa 0.89+0.07 504.6+13.3° 1729+123° 99.9+55 2.14+0.03°

L-NCa 0.86+0.06 486.9+95 172.3+13.8° 102.7%6.5 2.73%0.25"

L-LCa 0.79+0.01 4256+82" 1485+£4.7" 98.90t56 2.90+0.09°
YSee Table 1.

Yvalues are mean*SE of 8 rats per group.

INS: not significantly different among groups.

'Da, b valies with different superscript within a column are significantly different at p<0.05 by Duncan’s multiple range test.
Significantly different between NCa and LCa at *p<0.05, **p<0.01.
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Table 7. Mineral contents in serum of the weaned rats from
dams fed experimental diets during pregnancy and lactation
periods

Ca P Mg Zn
(mg/dL) (mg/dL) (mg/dL)  (ug/mL)

N-NCa 1257+0.137" 10.88+0.18% 2.39+0.05" 1.77=0.06°
L-HCa 13.13+£0.13% 1055+0.18° 1.77£0.10° 1.60+0.04°
L-NCa 1295+0.07" 10.08+0.18° 2.19%0.05" 1.65+0.04®
L-LCa 13.08+026° 10.10£029° 266+0.12* 1.79+0.04°

”See Table 1.

i Va]ues are mean*SE.
a, b, ¢ values with different superscript within a column are
significantly different at p<0.05 by Duncan’s multiple range test.
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Table 8. Weight, length, ash and mineral contents in femur of the weaned rats from dams fed experimental diets during

pregnancy and lactation periods

G " Dry weight Length Ash Ca P Mg
Toups (g) (mm) (mg/g dry wt) (mg/g dry wt) (mg/g dry wt) (mg/g dry wt)
N-NCa 0.10+0.00™5% 16.68£0.18™ 349.8+3.43" 53.04+0.80° 60.68+0.70° 1.32+0.01°
L-HCa 0.11%0.00 17.28+0.12 369.5+4.40° 51.93+1.36 56.62+1.11% 1.26+0.02®
L-NCa 0.12+0.01 17.48+0.18 3480+5.43° 50.91+1.79° 58.43+1.65% 1.28+0.04%
L-LCa 0.10£0.00 16.83+0.29 307.8£1.60° 46.42+0.44° 53.87+0.98° 1.24+0.02°
NSee Table 1.

PValues are meantSE.
¥NS: not significantly different among groups.

4)a, b, ¢ values with different superscript within a column are significantly different at p<0.05 by Duncan’s multiple range test.
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