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Effect of Dietary Vitamin K, Supplementation on Bone Mineral Density
in Ovariectomized Rats

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

ABSTRACT

Vitamin K has been suggested to plays a role in bone metabolism. The objective of this study was to determine wheth-
er vitamin K, supplementation is related to bone mineral density, bone formation markers, and bone resorption in ovari-
ectomized (OVX) rats. Forty Sprague-Dawley female rats (body weight, 200 + 10 g) were divided into four groups: a
sham group fed a control diet, a sham group fed a vitamin K2 supplemented diet, OVX fed a control diet, and OVX fed
a vitamin K, supplemented diet (3.5 mg vitamin K,/kg diet). All rats were fed the experimental diets for 6 weeks, and
deionized water was provided ad libitum. Serum alkaline phosphatase activity (ALP), osteocalcin, and urinary deoxy-
pyridinoline crosslink values were measured as markers of bone formation and resorption. Bone mineral density
(BMD) and bone mineral content were measured in the spine and femur using PIXImus (GE Lunar Co., Madison, WI,
USA). No significant differences in body weight gain, food intake, or food efficiency ratio were observed between the
control and experimental groups. Serum ALP, osteocalcin, and urinary crosslink values were not significantly different
between the vitamin K, supplemented groups. No significant differences were observed for any of the variables in the
sham group. Spine BMD values were significantly lower in the OVX than those in the sham groups. Spine and femur
BMD per weight of vitamin K, tended to be higher than the control diet group within the OVX group, but no significant
differences were observed. In conclusion, dietary vitamin K, supplementation may have a beneficial effect on spine and
femur BMD in OVX rats. Further research is needed to understand the potential benefits of vitamin K, on bone loss in
OVX rats. (Korean J Nutr 2011; 44(3): 189 ~ 195)
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Table 1. Composition of experimental diets (g/kg diet)

Ingredients Control Vitamin K,

Casein” 200 200
Corn starch 529.5 529.5
Sucrose 100 100
Soybean oil 70 70
a-Cellulose” 50 50
Min-mixture® 35 35
Vit-mixture® 10 10
L-cystein” 3 3
Choline” 2.5 2.5
Tert-bultyl hydroquione” 0.014 0.014
Vitamin K,” - 0.0028

1) Casein, Maeil Dairy Indstry CO. Korea 2) a-Cellulose, Sig-
ma-Aldrich Inc., St. Louis, MO, USA  3) AIN-93G-MX, Teklad Test
Diets, Medison, wisconsin, USA 4) AIN-93G-VX, Teklad Test Di-
etfs, Medison, wisconsin, USA  5) L-Cystein, Sigma Chemical
CO., St. Louis, MO, USA  6) Choline bitartate, Sigma Chemical
CO., St. Louis, MO, USA  7) Tert-bultyl hydroquione, Sigma-Al-
drich Inc., St. Louis, MO, USA 8) Vitamin K,: Sigma Chemical
CO., St. Louis, MO, USA
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Table 2. The effect of diets on body weight, weight gain, food intake and food efficiency ratio (FER) in rats

Sham Ovx

Group Control (N = 10) Vitamin K, (N = 10) Control (N = 10) Vitamin K, (N = 10)
Initial weight (g) 204.7 + 6.0" 211.8+7.2 2151 +6.3 216.4+ 7.1
Final weight (g) 280.3 + 16.9 263.9 £41.3 317.4 +19.1 300.2 = 54.0
Weight gain (g) 73.7 £10.4 61.4+21.6 106.3 + 41.4 96.9 + 471.0
Food intake (g) 179+1.17 16.3+29 19.1+20 192+34
FER” 0.11 £0.01 0.10 +0.03 0.13 +0.04 0.12 +0.05
1) Mean + SD 2) FER: Food efficiency ratio
Table 3. The effect of diets on serum Ca, P, alkaline phosphatase (ALP) and osteocalcin in rats

Group Sham : ' Ovx . :
Control (N = 10) Vitamin K, (N = 10) Control (N = 10) Vitamin K, (N = 10)

Ca (mg/dL) 9.2+0.5" 9.7 +0.5 10.1 + 0.4 9.7+0.7
P (mg/dL) 7.7+09 68+0.8 8.2+0.7 6.9+0.9
ALP? (U/L) 192.3 + 45.7 303.7 = 42.7 209.4 = 22.7 276.4+ 493
Osteocalcin (ng/mL) 40+0.9 42+19 3.6+04 58+0.9

1) Mean = SD 2) ALP: Alkaline phosphatase
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Table 4. The effect of diets on urinary Ca, P, and DPD crosslink value in rats

Sham Ovx
Control (N =10) Vitamin K, (N = 10) Control (N = 10) Vitamin K, (N = 10)
Ca (mg/day) 0.29 +0.16" 0.28 +0.19 0.25+0.12 0.39+0.14
P (mg/day) 9.88 +2.05 8.45 + 2.56 10.34 + 3.29 9.60 + 2.67
Deoxypyridinoline (nM) 794.5 + 387° 825.8 +267.2 790.6 + 467.4 757.0 £ 581.2
Creatinine (mM) 402 +1.85 4.57 £ 0.99 4.00 +2.05 3.70 £2.53
Crosslink value (nM/mM) 197.5+26.8 180.8 + 38.6 201.1 + 64.2 198.1 £ 56.9

1) Mean + SD

Table 5. The effect of diets on spine BMD and BMC in rats

Sham Ovx
Group Control (N = 10) Vitamin K, (N = 10) Control (N =10) Vitamin K, (N = 10)
SBMD” (g/cm?2) 0.150 + 0.014"* 0.144 + 0.009° 0.133 +£0.010° 0.136 +0.007°
SBMD/wt (kg) 0.54 +0.06% 0.57 +0.04° 0.42 +0.07° 0.46 + 0.08>
SBMC? (g) 0.492 + 0.073° 0.479 +0.051° 0.460 + 0.052° 0.477 + 0.056°
SBMC/wt (kg) 1.77 £0.27% 1.91 +0.09° 1.48 +0.28" 1.61+£0.21°

1) Mean + SD 2) Values with different superscripts within the row are significantly different at p <0.05 by Duncan's multiple range
test 3) SBMD: Spine bone mineral density 4) SBMC: Spine bone mineral content

Table 6. The effect of diets on femur BMD and BMC in rats

Sham Ovx
Group - - - -
Control (N =10) Vitamin K, (N = 10) Control (N =10) Vitamin K, (N = 10)
FBMD” (g/cm?) 0.195 +0.007"” 0.189 +0.016° 0.189 +0.010° 0.186 +0.011°
FBMD/wt (kg) 0.70 £ 0.03*® 0.75 +0.03° 0.60 + 0.09° 0.63 +0.07*
FBMC” (g) 0.388 + 0.020° 0.378 + 0.034° 0.374+0.013° 0.372 + 0.035°
FBMC/wt (kg) 1.39 +0.07° 1.49 +0.07° 1.20+0.12° 1.26 +0.13°

1) Mean + SD 2) Values with different superscripts within the row are significantly different at p <0.05 by Duncan's multiple range
test 3) FBMD: Femur bone mineral density 4) FBMC: Femur bone mineral content
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