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ABSTRACT

Recent studies have shown that environmental, biochemical, nutritional or genetic factors affect bone mineral density
(BMD}. The purpose of the present study was to investigate the effect of vitamin D receptor (VDR) gentotype and nutri-
tional status on BMD of elderly women living in a rural area. Three hundred thirty five elderly women over 65 years in Asan
participated the study. Data for demographic and nutrient intakes were obtained by survey with a two day 24 hr recall me-
thod. BMD was measured by broadband ultrasound attenuation (BUA) using quantitative ultrasound (QUS). VDR geno-
types of the subjects analyzed with Bsm I restriction enzyme were bb (92%), Bb (7%) and BB (1%) . No differences
were found between genotypes bb and Bb/BB in age, menopausal age, body mass index and body fat. BUA of bb genotype
was higher (62.5 := 15.6 dB/MHz) than Bb/BB genotype (56.1 & 17.6 dB/MHz) by Student’s t-tests. Correlation analyses
showed strong negative correlation of BMD and age, but positive correlation with BMI, energy and calcium intake. When
subgroup analyses were conducted after stratification by the median calcium intake level (412.9 mg/d), the above median
calcium intake group showed significant difference in BUA by VDR genotype while the lower median calcium intake group
did not show significant difference. The current study confirmed interaction of calcium intake and VDR genotype in asso-
ciation with BMD. Further nutritional intervention will be needed to improve calcium status of the elderly women living in
rural areas. (Korean J Community Nutrition 11{(4) : 534 ~540, 2006)

KEY WORDS : vitamin D receptor gene polymorphism - bone mineral density - broadband ultrasound attenuation - cal-
cium intake - postmenopausal women
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Table 1. Demographic characteristics and prevalence of osteoporosis by VDR genotypes of the subjects

BB/Bb bb Total
N (%) 26 ( 7.8) 309 (92.2) 335 (100)
Mean + SD
Age (y) 720 = 55 724 = 57 724 £ 57
Age of menopause 455 = 59 47.7 + 5.1 476 £ 52
BMI (kg/m°) ‘ 244 = 28 248 + 3.4 248 * 35
Body fat (%) 332 £ 47 339 = 58 337 £ 57
Systolic BP (mmHg) 1425 =199 1362 =215 1367 £214
Diastolic BP (mmHg) 794 =117 757 +£143 760 141
BUA" (dB/MHz) 56.1 +17.6" 625 *+ 156 620 £156.8
t-score” -202+ 133 -1.85+ 1.21 -186+ 1.2
Prevalence of osteoporosis N (%)

Normal 4(15) 73 (24) 77 (23)
Osteopenia 13 (50 139 (45) 152 (45) -
Osteoporosis 9 (35) 97 (31) 106 (32}

«: Significantly different between BB/Bb and bb genotypes by t-test (0 <0.05)

1) BUA, broadband ulirasound attenuation
2) T-score is calculated by means and SD’s of BUA
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Table 2. Dietary nutrients intake levels and percent of recommended dietary dllowances (RDA) for Koreans of the subjects

BB/Bb Bb Total
Energy intake (kcab) 1441 + 639 (90) 1291 + 484 ( 80)" 1303 +499 (. 81)
Protein (@) 595 + 343 (132) 49.6 = 233 (11O) 504 * 244 (112)
Plant source (@) 376 £ 190 320 £ 129 324 + 135
Animal source (g) 230 = 225 17.6 £ 164 180 = 170
Fat (@) 262 + 302 184 = 129 190 = 150
Plant source (g) 135 £ 99 104 = 7. 107 = 74
Animal source (g) 143 + 237 80 * 92 84 = 110
Carbohydrate (g) 239.1 = 834 2416 *£1160 2414 +113.7
Calcium (mg) 4594 +2216 (57) 436.3 +207.2 (55 4381 +208.1 ( 55)
Plant source (mg) 2900 *+1420 2654 £130.2 267.3 +131.1
Animal source (mg) 1694 +=1207 1703 = 1316 1702 £13046
Phosphorous {(mg) 713.3 £334.9 (102) 660.0 =313.0 (94 6642 *314.6 ( 95)
Iron (mg) 116 £ 46 (129 15 = 62 (27 115 £ 61 (128)
Plant source (mg) 90 = 34 85 + 39 86 = 39
Animal source (mg) 26 = 1.7 29 £ 40 29 £ 39
Sodium (g) 38 = 16 35 = 16 35 £ 16
Potassium (Q) 22 = 1.2 20 = 09 20 = 1.0
Vitamin A (g RE) 4412 £5196 (74 307.7 £3929 (51 318.1 £4049 ( 53)
Viamin E (mg TE) 63 = 74 (63 46 = 52 (46 47 = 54 (47)
Thiamin {mg) 100+ 090 (91 076 £ 0.38 ( 69 078+ 044(71)
Riboflavine (mg) 071 £ 052 (59 0.58 + 0.44 ( 48) 059+ 045 (49
Pyridoxine (mg) 1.39 £ 0.63 ( 99) 1.37 £ 079 ( 98) 1.37 £ 0.78 ( 98)
Niacin (mg) 1180+ 7.32(84) 974 512(70) 990 535(71)
Ascorbic acid (mg) 108.1 +105.8 (108) 908 + 822 (91 921 = 842 (92)

1) Values in parentheses were percent of RDA (7th Revision, 2000)

Table 3. Correlation between anthropometric, hormonal and nu-
tritional factors and bone mineral density

Bone mass T-score”
Age —0.451*" -0.421™
BMI 0.273"* 0.288™""
Body fat 0.048 0.081
Energy intake 0.137" 0.148"
Dietary protein 0.087 0.086
Dietary Ca 0.117* 0.118"

1) T-score is calculated by means and SD’s of BUA
*: p<0.05, »*: p<0.01, »++: p<0.001

Erh 2thE5e] LEELS bb type©] 31%, Bb/BB type
o] 35%°1l ot FAF R KA Aol HolA= ¢
%ot B AT WIRAEY FFEAYEE Table 29 et
@ ute} ol F1F A wE 2olE e AT ootk 1
2lu ZAF AR oA 2 gl e] A eE AE
ool = 2, vEr A E, ¥ glEEele] s
o A zste] QR AAsHA AHsht v)FPPae] A
FHdele Qe YHdF EE S HE Sl
BUAZ 233 Zurel A2R|4= 9 Qorielo] Al
A= Table 33 2t} ZUEE A=k 7351 &9 Ao

o

2

=2

1:1]0

x}-o] EO]F(] oJ-ol-oL]_ 2+ A
FHFo) Sk ol BHT IR A% bb typeold
A (p <0.05) 2 E& BUAYE Rol 2w 453 o
2 VDR #0%8de] Fuse] vx) o] chad b
ehbs 235 #2328 5 A Fig. D).

At
2

=

2 A7 RS VDRAHEAE B¥= 7 59
F=le tido R ¢ A7-de) YA Byun 5 1
Lim & 1995; Chung % 1998; Kwon & 2001; Koh &
2003), £=92 VDR Bsm [ ®3X9% v|&3h(Tsal 5
1996; Kung % 1998), Y¥<lef vjsid= Bb =2 BB ¥

ol

995;

F



538 - ZwAlH 2 VDRAAFALG 2UE

90 r bb*
80 -
70 | {
60 -
| |

Bone mass (BUA, dB/MHz)

<Median >Median

Caintake level

Fig. 1. Difference of calcaneal broadband ultrasound attenua-
fion (BUA) between VDR genotypes after siratification based on
the median of dietary calcium (412.9 mg). : Significantly diffe-
rent between bb and Bb/BB genotypes (p <0.05).
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