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Relationship between Bone Mineral Content and Serum
Bone-Gla-Protein and Alkaline Phosphatase Levels in Puberty
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Abstract  Objective To study the characteristics of bone mineral content BMC accretion and the correlation
with sex maturity and physical development in adolescents. Methods In 161 healthy children aged 9 ~20 years the
BMC and total alkaline phosphatase TALP level were measured using the single photon absorptiometer SPA  and
biochemical methods respectively the serum levels of bone-gla-protein BGP  estrogen and testosterone were determined
using RIA  the height and weight were measured routinely and the sex maturity rating was assessed using the Tanner’ s
criteria. Results The periods of peak height and weight velocity in boys and girls were 11.5~13.7 and 9.7~ 11.3
years respectively. The peak BMC accrual occurred in 13.7~16.2 and 11.3~13.7 years in boys and girls respectively.
BMC accretion in females was earlier compared with males and revealed a significant decline after 16 years of age. The
accretion of BMC was highly correlated with the sex maturity rating and there were significant differences in BMC
between different pubertal stages P <0.01 . The positive correlations between serum BGP and TALP levels and age
were noted 7 =0.59 and » =0.63 respectively both P <0.01 . The periods of peak serum BGP and ALP levels and
peak height velocity PHV  were coincident. Conclusions There is a close correlation between BMC accretion and sex
maturity. There is an asynchrony between BMC accrual and physical development in puberty.
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13.7 9.7~11.3 BMC
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0.90 0.79 P <0.01 13~15
1.2 13.7 BMC
1.2.1 P >0.05 13.7 BMC
body mass P <0.05 BMC
index BMI BMI=W H? kg m’ 11.3 ~ 13.7 ABMC
1.2.2 27.5% 16
sex ma- BMC 13.7~16.2  ABMC
turity rating SMR Tanner 2 33.3% 1
1
Table 1 Physical development and BMC accretion zts
n cm kg BMI kg m’ BMC g em ABMC %
9~ 10.0 25 137.1£6.3 34.9+5.6 18.8+2.2 0.35+0.07 -
11~ 11.5 11 148.1+£9.9 42.1+11.5 19.24+2.8 0.43£0.10 22.8
13~ 13.7 16 160.6+9.0 52.0+12.6 20.2+3.4 0.51£0.08 18.6
15~ 16.2 13 166.5+3.6 60.1+4.3 21.8+1.6 0.68+0.10 33.3
17~ 17.5 13 170.5+5.7 66.2+5.9 22.8+2.3 0.88+0.11 29.4
9~ 9.7 20 137.6+6.4 32.3£6.0 17.1£2.0 0.33+0.06 -
11~ 11.3 14 148.2+8.2 41.6£7.1 18.2+2.7 0.40+0.07 21.2
13~ 13.7 25 158.5+4.7 46.1+5.4 18.3+2.0 0.51£0.08 27.5
15~ 16.1 14 162.3+5.6 51.1£6.0 19.2+2.3 0.59+0.05" 15.6
17~ 18.7 10 159.5£3.2 51.3+4.1 20.2+1.3 0.60+0.06" 1.69
* % a* P <0.05
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2.2 BGP TALP
E, T 13~15 13.7
P <0.01
BMC BGP TALP 9~11
BMC P <0.01 23 9.6 BGP
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r =0.58 0.82 0.95 0.59 P < 12 BGP TALP
0.01 12
16 13.6+0.9 r=0.59 0.63 P <0.01 SMR,
9.5 15 12.3 £ BGP TALP
1.1 BGP TALP SMR,
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Table 2 BMC and serum determination according to SMR criteria in boys Tt
n BMC g em n T ng ml E, pg ml BGP pg L TALP U L
SMR; 35 0.36+0.07 20 2.36+1.66 39.5+12.9 11.2+3.2 197+ 89
SMR, 10 0.51+0.06 8 6.32+1.86 65.0£17.9 14.6+3.1 221170
SMR; 11 0.60+0.10 6 7.44+1.51 57.6+25.5 11.3+£2.9 117 + 38
SMR, 16 0.75+0.12 8 10.84+3.17 89.0+42.6 9.2+3.1 117+65
SMRs 6 0.94+0.09 6 11.05+£0.89 152.2+47.0 7.1£2.0 46+ 11
F 80.85 40.59 20.79 9.27 6.96
P <0.01 <0.01 <0.01 <0.05 <0.01
3 BMC E, T BGP TALP
Table 3 BMC and serum determination according to SMR criteria in girls Tt
n BMC g cm n T ng ml E, pg ml BGP pg L ALP U L
SMR, 15 0.33£0.06 9 1.33+0.35 60.8+29.2 13.4£1.9 188 +48
SMR, 20 0.41+0.09 9 1.85+£0.58 41.3+19.5 10.2+2.8 157 £28
SMR; 31 0.53+0.08 19 2.75+0.66 68.1+£35.5 8.1+£2.5 115+48
SMR, 12 0.58+0.07 9 2.47+0.84 122 +55.7 6.8t1.7 95 +57
SMRs 5 0.59+0.07 4 2.65+0.30 212+135.6 5.4+1.3 91+79
F 25.50 9.41 10.49 13.76 5.84
P <0.01 <0.01 <0.01 <0.05 <0.01
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Figure 1 Serum BGP level of adolescents
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Figure 2 Serum TALP level of adolescents
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