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The Effect of Dietary Calcium Level on Bone Mineral Density and Bone Mineral
Content in Ovariectomized Female Rats

Kim, Kyung Hee - Choi, Mi Ja - Lee, In Kyu*

Department of Nutrition and Food Sciences, College of Home Economics, Daegu, Korea
Department of Internal Medicine,* School of Medicine, Keimyung University, Daegu, Korea

ABSTRACT

This study was done to evaluate the effect of dietary calcium level(a diet which met 100% or
twice the calcium level in AIN-76 diet) on preventing bone loss in ovariectomized rats. Forty
Sprauge-Dawley female rats(body weight 200+£5g) were divided into two groups. One group
were ovariectomized(Ovx) while the others received sham operation(Sham). Thereafter, each rat
group was further divided into normal calcium diet(0.52%) and high calcium diet(1.04%) sub-
groups. All rats were fed on experimental diet and deionized water ad libitum for 8 weeks. The
total body, spine and femur bone mineral densities and bone mineral contents were measured
by Dual Energy X-ray Absorptiometry. Eight weeks following operation, ovariectomized rats
fed a high calcdum diet had a significantly higher total b\‘o\ne mineral content, total bone
calcium content, spine bone mineral density, spine bone mineral content and femur bone mine-
ral content than ovariectomized rats fed control calcium diet. The correlation between dietary
calcium intake level and spine bone mineral density were positive, but there was no correlation
between dietary calcium intake and femur bone mineral density. The findings from the present
study demonstrated that bone loss due to ovarian hormonal deficiency can be partially pre-
vented by a high calcium diet. Futhermore, these findings support the strategy of the use of a
high calcium diet in the prevention of estrogen depleted bone loss(postmenopausal osteopor-
osis). (Korean J Nutrition 29(6) : 590~596, 1996)

KEY WORDS : dietary calcium - bone mineral density - bone mineral content - ovariec-
tomized rat.
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Table 1. Composition of experimental diets(g/100g of

diet)

. Dietary group
Ingredient Normal Ca Diet High Ca Diet*
Casein” 20.00 20.00
Dextrin” 32.85 32.85
Com Starch” 32.85 32.85
Corn oil® 5.00 5.00
Cellulose® 3.80 3.80
Min. Mix.” 3.50 3.50
Vit. Mix.” 1.80 1.80
Choline® 0.20 0.20

. Gross Energy , Kcal/g : 3.878

*High Ca diet : Modified Mineral Mixture-CaHPO, at

200% level

1) Casein High Protein, Supplied by U.S. CORNING La-
boratory Services Company, TEKLAD TEST DIETS,
Madison, Wisconsin. Biological test Material No.
160030

2) Dextrin, Supplied by U.S. CORNING Laboratory Ser-
vices Company, TEKLAD TEST DIETS, Madison,
Wisconsin. Biological test Material No. 50740

3) Corn starch, Supplied by U.S. CORNING Laboratory
Services Company, TEKLAD TEST DIETS, Madison,
Wisconsin. Biological test Material No. 160170

4) Corn oil, Dongbangyurang Co. Seoul youngdungpogu
yangpyungdong 4-2

5) Cellulose, Supplied by U.S. CORNING Laboratory Ser-
vices Company, TEKLAD TEST DIETS, Madison,
Wisconsin. Biological test Material No. 160390

6) Mineral Mixture, Supplied by U.S. CORNING La-

boratory Services Company, TEKLAD TEST DIETS,

Madison, Wisconsin. Biological test Material NO.

170915

Vitamin Mixture, Supplied by U.S. CORNING La-

boratory Services Company, TEKLAD TEST DIETS,

Madison, Wisconsin. Biological test Material No.

40077

Choline Bitartate, Supplied by U.S. CORNING La-

boratory Service Company, TEKLAND TEST DIETS,

Madison, Wisconsin. Biological test Material No.

30190

2. 24z Y =g &

2E%9 F¥E4L DEXA(Dual Energy X-ray
Absorptiometry : Lunar Radiation corp. Madis-
on, Wisconsin, USA)9] Small Animal Software=
Total Body Bone Mineral Density, Total Body
Bone Mineral Content, Total Bone Calcium Con-
tent, Spine Bone Mineral Density, Spine Bone
Mineral Content, Femur Bone Mineral Density,
Femur Bone Mineral ContentZ A& A 2A], 555,

87l F 33 FAsAt.
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Table 2. Mean food intake and body weight of sham and ovariectomized rats

29(6) : 590~596, 1996 /593

Owk 5wk 8wk

Sham NCD 11.5840.44" 13594 1.24° 12,70+ 1.26°
Food intake HCD 11.05+2.08° 13.74+ 1.31° 1453+ 0.83°
(mg/day) Owx NCD 10.88-+0.63* 13.36+ 0.53° 1445+ 1.20°
HCD 10.56+0.92° 1454+ 1.89° 14874 1.62°
Sham NCD 20227 £7.12° 22836+ 6.60° 23857+ 6.34°
Body weight HCD 209.10£8.10° 246.98+ 9.04° 256.19+-7.32°
® Ov NCD 203.60+6.54° 257.54+11.1° 268.87+14.3"
HCD 206.78+6.90° 281.95+13.2° 291.03+13.7°

1) Mean+SD.

Values with different superscripts within the column are significantly different at p < 0.05.

NCD=Normal calcium diet
HCD=High calcium diet
Sham=Sham operated group
Ovx=0Ovariectomized group

Table 3. Total body bone mineral density and content, and total body bone calcium content of sham-oprated-and

ovariectomized rats

Owk ] 5wk 8wk

Sham NCD 0.252+0.002" 0.258+0.004* 0.258+0.004* |

Total body BMD HCD 0.26540.006" 0.261+0.003" 0.263+0.001"
(g/em’) o NCD 0.255+0.008" 0.258+0.003" 0.2594:0.005°

v HCD 0.258+0.007° 0.260+0.006° 0.265+0.008"

Sham NCD 5.118+0.382™ 5.833+0.432° 4.0794£0.319°

Total body BMC HCD 5.717 +£0.643" 6.804+0.450° 6.37141.095
® N NCD 5.493+0.561° 6.208+0.115° 4.530+0.441°

HCD 5.768+0.426" 6.398+1.031° 6.463+1.505"

Sham NCD 1.94 +0.12™ 2.21 £0.16* 1.55 ro.na

TBCat@ HCD 217 +0.25° 258 +0.17° 2,42 io.zu‘j

Ow NCD 2.09 +0.21° 2.36 +0.04° 1.72 +£0.17°

HCD 2.19 +0.16° 2.43 +0.39° 246 +0.58°

1) Mean+5SD

Values with different superscripts within the column are significantly different at p < 0.05.

TBCa=Total body Bone Calcium
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Table 4. Spine bone mineral density and bone mineral content of sham and ovariectomized rats

Owk 5wk 8wk
Sham NCD 0.223+0.006™ 0.230+£0.005° 0.215+0.003*
Spine BMD HCD 0.230+0.007° 0.23940.005° 0.23440.005"
g/cm Ovx NCD 0.230+0.011° 0.228+0.003° 0.216+0.006°
HCD 0.238+0.001° 0.238+0.008° 0.238+0.012°
Sham NCD 0.819+0.106 1.014+0.096° 0.736+0.096
Spine BMC HCD 1.024+0.116° 1.256+0.068" 1.161+0.056°
@® Ovx NCD 0.908+0.116" 1.093+0.190° 0.807+0.131*

HCD 1.025+0.149°

1.198+0.229° 1.255+0.363"

1) Mean+SD

Values with different superscripts within the column are significantly different at p < 0.05.

Table 5. Femur bone mineral density and bone mineral content of sham and ovariectomized rats

Oowk 5wk 8wk
Shar NCD 0.241+0.004™ 0.249+0.004 0.234+0.006
Femur BMD HCD 0.25240.010° 0.258+0.003° 0.256+0.004°
(g/cm’) NCD 0.247+0.010° 0.247+0.001° 0.235+0.010°
Ovx HCD 0.256+0.012° 0.248+0.010° 0.249+0.014°
Sham NCD 1.73140.099™ 1.949+0.112° 1.358+0.117°
Femur BMC HCD 2.009+0.287° 2.332+0.193° 2.174+0.405°
® Ov NCD 1.89440.221° 1.94740.037° 1.450+0.181°

HCD 2.025+0.171°

2.041+0.292° 2.11440.456°

1) Mean+SD

Values with different superscripts within the column are significantly different at p < 0.05.
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Table 6. Pearson’s correlation coefficient with spine and
femur bone mineral density

. Spine BMD Femur BMD
Valiable
p-value r p-value
Total Ca intake 046 0.03 0.24 N.S
Total body BMD 0.67 0.0007 0.68 0.0005
Total body BMC 0.90 0.0001 0.88 0.0001
Total bone calcium 090 0.0001 0.88 0.0001
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