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Bone turnover and early parenteral calcium supply in preterm infants
XU Ya-ping, YU Hui-min (The Affiliated Children’ s Hospital, College of Medicine, Zhejiang University .,
Hangzhou 310003, China)

[Abstract] Objective: To explore the dynamic change in biochemical markers of bone turnover in preterm infants
and the effect of early parenteral calcium supply. Methods: Forty preterm infants were divided into parenteral cal-
cium supply group and control group. Blood and urine samples were collected at 24 h and 11 d after birth. Serum
osteocalcin (OC) was measured with ELISA, serum carboxyterminal telopeptide type I collagen (ICTP) with ra-
dioimmunoassay, serum alkaline phosphatase (AKP), calcium, phosphate, and urine calcium, phosphate, creati-
nine with automatic biochemical analyzer. Blood samples were also collected from 22 term infants as control. Calci-
um gluconate (10%, 4 ml/kg. d ') was administered introvenously in parenteral calcium supply group. Results:
At 24 h, serum AKP, ICTP[(147.86+44.87)IU, (57.36+6.34) pg/L ] in preterm infants were significantly
higher than those [ (147.86=+44.87)IU, (57.36=+6.34)pg/L ] in term infants, and negatively correlated with ges-
tational age and birth weight ( =—0.528, P<(0.01; —0.614, P<C0.01), but serum OC [(648. 774 238. 89)
nmol/L] in preterm infants was lower than that [ (851. 684-238. 69)nmol/L ] of term infants, and positively corre-
lated with gestational age and birth weight (= 0.359, P <(0.05; 0.376, P<(0.01). At 11 day, serum OC
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[(947. 25+ 335.47) nmol/L ] in preterm infants was markedly elevated and reached the level of term infants
[(941. 65+ 297. 28) nmol/L ], but serum ICTP [(65.44 +6.24)pg/L ] in preterm infants was higher than that
[(57.10+3.48)pg/L ] in term infants all along. Serum AKP [ (246. 00+ 66.64)IU ] in parenteral calcium supply
group was higher than that [ (206.53+53.9)IU | in the control group. There were no significantly differences in
serum OC and ICTP between parenteral calcium supply group and the control group. Calcium in serum and urine
was elevated, phosphate in serum and urine was reduced in the parenteral calcium supply group. Urine analysis
and kidney ultrasounds were normal. Conclusion: There is active bone formation and bone resorption in preterms
as compared with terms. Alone parenteral calcium supply during early life can not increase formation of bone pro-
tein or decrease degradation of bone collagen, but can elevate serum calcium and urine calcium levels. Hematuria

and renal calcification were not found in short duration.
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Table 1 Every group neonates bone metabolism markers at 24 h
Group n Ca(mmol/L) P(mmol/L) CaxP AKPIU) OC (nmol/L) ICTP(pg/L)
Preterm
Control 20 2.0640.38 2.41+1.18 4.91+3.06 214.35+67.06 648.774+238. 89 62.88+4.07
Ca supply 20 2.04+0.40 2.4741.53 5.0343.51 200.15+43.72 643.234203. 47 66.24+4.71"
Term 22 2.13+0. 22 2.644+0.75 5.86+1.57 147.86444.87* * 851.68+238.69"* 57.36+6.34""
F 0.45 0.14 0. 44 9. 06 5. 77 15. 83
r =>0. 05 =>0.05 =>0.05 <0. 01 <0. 01 <0. 01
vs control group, * P<C0. 05, * * P<C0. 01
2.2 11 2,
Ca (P>0.05); P 2.3 24 h 11
s s s Ca (P <<0.
(P<<0.01), 05), (P>0.05); P
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(P<C0.05), 0.05), (P<<0.05); AKP
(P>0.05); AKP (P<<0.01), (P
(P <0.05), (P << >0.05); OC
0.05); OC s (P (P<<0.01), (P>0.05);
>0.05); ICTP (P 1ICTP (P>0.05),
>0.05), (P<C0.01), 3.
2 11
Table 2 Every group neonates bone metabolism markers at 11 day
Group n  Ca(mmol/L) P(mmol/L) CaxP AKP(IU) OC (nmol /L) ICTP (pg/L)
Preterm
Control 20 2.2740.13 1.7640.59 4.01+1.32 206.53+53.9 947.254335.47 65.4446. 24
Ca supply 20 2.34+0.19 1.4540.52 3.1640. 65 246.00+66. 64" 844.59+267. 24 65.94+5.96
Term 22 2.2440.26 2.37+0.78 5.54+£1.79%* 165.18443.78* * 941.654297. 28 57.104+3.48" *
r 1.41 5.72 6.12 11.21 0.75 18.53
r =>0.05 <0.01 <0.01 <0.01 =>0.05 <0.01

vs control group, * P<C0. 05, * * P<C0. 01
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Table 3 Every group neonates bone metabolism markers at 24 h and 11 day

Group Ca(mmol /L) P(mmol/L) CaxP AKPIU) OC (nmol/L) ICTP (pg/L)
Preterm control
24 h 2.0640.38 2.41+1.81 4.91+3.06 214.35467.06 648.774238.89* *  62.88+4.07
11d 2.274+0.13 1.7640. 59 4.01+1.32 206.53453. 90 947.254335. 47 65.44+6.24
Preterm Ca supply
24 h 2.044+0.40"* 2.474+1.53"* 5.03+£3.51" 200.15+43.70" * 643.234203.47**  66.24+4.71
11d 2.3440.19 1.4540.52 3.1640. 65 246.00466. 64 844.59+267. 24 65.94+5.96
Term
24 h 2.13+£0.22 2.6440.75 5.8641.57 147.86444. 87 851. 684238. 69 57.36£6.34
11d 2.2440. 26 2.3740.78 5.54+1.79 165.18443. 78 941.65+297.28 57.10£3. 48
vs 11 day, * P<C0. 05, * * P<0. 01
2.4 11 24h Ca, P 2.5 OoC ICTP N
[€0.179+0. 156 oC (r
vs 0.065 £+ 0.033) mmol/L, ¢t = 3.18, P << 0.359, P <C0.05;0.376, P <0.01);
0.01], P [(0.005+0.005 vs  ICTP (r
0.136 +0.151)mmol/L,z=3. 68, P<(0.01]; —0.528, P<0.01; —0.614, P<0.01),
Ca/ L€0. 764 4,
0.41 vs 1. 81+ 1. 39) mmol/mmol |, 2.6 B
(Mann-Whitney Test),P<0. 01, o
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Table 4 Relation between OC,ICTP and gestation,birth weight
Gestation (w) n Birth weight (g) OC (nmol /L) ICTP (pg/1)
31~32 3 1 600. 0+£200.0 743.04241.3 65.844.0
33~34 21 2 084.34294.1 617.0+212.2 63.345.0
35 16 2195.6+301. 0 665. 94231. 8 65.944.1
38~39 6 3 053.34389.4 974.3+95.0 60.34+5.1
40~41 16 3420.64201.8 805.7+261.7 56.3+6.6
bl , OC
3
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