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The Effects of Vitamin D Supplementation on Bone Mineral Density and

Bone Mineral Content in Ovariectomized Rats

Choi, Mi-Ja' - Kim, Sang-Mi
Department of Food and Nutrition, Keimyung University, Deagu 704-701, Korea

ABSTRACT

The effects of vitamin D; supplementation on bone mineral density and bone mineral content in ovariectmized rats
were investigated. Forty female Sprague-Dawley rats (body weight 180 g) were divided into two group, ovariectomy
and Sham groups, which were each randomly divided into two subgroups that were fed casein and casein supplemented
with vitamin D; diets. Bone mineral density (BMD) and bone mineral content (BMC) were measured using PIXImus
(GE Lunar Co, Wisconsin, USA) in spine and femur on 6 weeks after feeding. Osteocalcin and urinary DPD crosslinks
value were measured as markers of bone formation and resorption. The body weight gain and food efficiency ratio
(FER) were higher in OVX groups than in Sham groups regardless of diets. Serum Ca concentration and urinary Ca
excretion were higher in vitamin D; supplemented group than in casein group in Sham and OVX. Crosslinks values
were higher in OVX groups than in Sham groups. Spine BMD and femur BMD of ovariectomy group were
significantly lower than Sham groups, however vitamin D; supplemented groups were significantly higher than control
groups in Sham and OVX. In conclusion, dietary vitamin D; supplementation on ovariectimized rats were significantly
increased bone mineral density and bone mineral content in spine and femur. (Korean J Nutr 2008; 41(2): 127~134)
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Table 1. Composition of experimental diets (g/kg of diet)

Ingredients Control Vitamin D
Casein” 200 200
Corn starch 529.5 529.5
Sucrose 100 100
Soybean oil 70 70
a-Cellulose” 50 50
Min-mix” 35 35
Vit-mix” 10 10
L-Cystine” 3 3
Choline? 2.5 2.5
Tert-bultyl

hydroquinone” 0.014 0.014
Vitamin Ds 0.005

"Casein high protfein (total protein 85%), Teklad Test Diets, Med-
ison, Wisconsin, USA

? a -Cellulose, Sigma-Aldrich Inc., St. Louis, MO, USA

¥ AIN-93G-MX, Teklad Test Diets, Medison, Wisconsin, USA
“AIN-93G-VM, Teklad Test Diets, Medison, Wisconsin, USA
¥L-Cystine, Sigma Chemical CO., St. Louis, MO, USA

“Choline bitartate, Sigma Chemical CO., St. Louis, MO, USA
"Tert-bultyl hydroquione, Sigma-Aldrich Inc., St. Louis, MO, USA
®Vitamin Ds,ICN Biomedicals, RCN, Pharmaceutical Co., USA
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Table 2. Body weight change of experimental rats

Sham OVX
Group
Control (n = 10) Vitamin D (n = 10) Control (n = 10) Vitamin D (n = 10)
Initial weight (g) 182.9 + 3.68" 184.9 + 5.16 181.0 + 7.76 181.2 + 9.09
Final weight (g) 2437 + 4917 247.4 + 6.27° 302.6 + 21.77° 288.6 + 11.51°
Weight gain (g) 60.8 + 7.14° 62.5 £ 9.14° 121.6 + 23.39° 107.4 = 15.20°
"Mean =+ SD

?Values with different superscripts within the row are significantly different at p < 0.05 by Duncan’s multiple range test

Table 3. Food intake and FER in OVX rats fed vitamin D supplementation

Sham OVX
Group
Control Vitamin D Control Vitamin D
Food intake (g/day) 15.52 + 1.07" 15.23 =+ 0.46 16.59 =+ 1.48 16.33 =+ 0.91
FER?Y 0.091 + 0.006*” 0.095 + 0.01° 00.170 + 0.027° 0.153 + 0.021°
"Mean =+ SD

?Values with different superscripts within the row are significantly different at p < 0.05 by Duncan’s multiple range test
YFER: weight gain (g) /food intake (g)

Table 4. Effects of vitamin D on serum calcium and phosphorus in OVX rats

Sham OVX
Group
Control Vitamin D Confrol Vitamin D
Ca (mg/dl) 9.70 + 0.412°"? 11.40 + 0.447° 10.07 + 0.704%° 11.66 = 0.711°
P (mg/dD 5.30 £ 0.982¢ 6.02 + 0.217%° 6.86 + 0.986™ 7.86 + 0.983°
"Mean + SD

?Values with different superscripts within the row are significantly different at p < 0.05 by Duncan’s multiple range test

Table 5. Osteocalcin concentration in OVX rats fed Vitamin D3 suplementation

G Sham OVX
roup

Control Vitamin D Control Vitamin D
Osteocalcin (ng/mg) 5.43 + 1.56™"? 3.84 + 1.86 4.47 £ 273 3.24 + 2.46
"Mean * SD

27NS
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Table é. Urinary calcium and phosphorus in OVX rats fed vitamin D supplementation
Sham OVX
Group
Control Vitamin D Control Vitamin D

Ca (mg/d) 0.84 + 0.41°"? 6.11 £ 1.98° 0.61 + 0.27° 3.77 £ 3.02°
P (mg/d) 7.46 +1.36 8.46 = 4.92 9.79 £ 5.11 4.46 + 3.29
"Mean + SD

?Values with different superscripts within the row are significantly different at p < 0.05 by Duncan’s multiple range test

Table 7. Urine DPD, creatinine and crosslinks value

Sham OVX
Group
Control Vitamin D Control Vitamin D
DPD (nM) 3447 +132.8" 407.2 + 2483 541.1 + 257.1 556.6 + 246.4
Creatinine (mM) 5035+ 7.15 4450 = 15.8 48.48 = 14.8 34.28 = 14.0
Crosslinks value (nM/mM) 7610 + 17.7% 100.8 + 46.0¢ 140.8 £ 17.3v 154.6 + 21.0°p
"Mean + SD

?Values with different superscripts within the row are significantly different at p < 0.05 by Duncan’s multiple range test

Table 8. Spine bone mineral density (BMD) and bone mineral content (BMC)

Sham OVX
Group
Control Vitamin D Confrol Vitamin D
SBMD (g/cm?) 0.1428 + 0.011°"? 0.1598 + 0.005° 0.1315 + 0.007° 0.1522 + 0.008°
SBMC (g/cm’) 0.4590 + 0.040° 0.5194 + 0.04¢6° 0.4333 + 0.05° 0.5000 + 0.045%
"Mean + SD

*Values with different superscripts within the row are significantly different at p < 0.05 by Duncan's multiple range test

Table 9. Femur bone mineral density (BMD) and bone mineral content (BMC)

Sham OVX
Group
Control Vitamin D Control Vitamin D
FBMD (g/cm’) 0.1972 + 0.005%"? 0.2121 + 0.004° 0.1915 + 0.006° 0.2041 + 0.008°
FBMC (g/cm?) 0.3502 + 0.012° 0.3936 + 0.012° 0.3550 + 0.019° 0.3836 + 0.031°
"Mean + SD

*Values with different superscripts within the row are significantly different at p < 0.05 by Duncan's multiple range test
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