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Relationship between bone turnover markers and bone sound of speed in appropriate-
for-gestational-age neonates

HE Ming-Feng, CHEN Ping-Yang, ZHAO Ya-Fan, ZHAO Zi-Yan. Department of Neonatology, The Second Xiangya
Hospital of Central South University, Changsha 410011, China (Chen P-Y, Email: wycpyfu@]163.com)

Abstract: Objective To investigate the correlation of gestational age (GA) with carboxyterminal propeptide
of type I procollagen (PICP), deoxypyridinoline (DPD), and bone sound of speed (SOS) in appropriate-for-gestational-
age (AGA) neonates, as well as the relationship between bone turnover markers and bone SOS. Methods  Sixty-
five AGA neonates were included in the study. The neonates were divided into three groups: preterm infant (GA < 34
weeks, 14 cases), late preterm infant (34 weeks<GA<37 weeks, 13 cases), and full-term infant (GA = 37 weeks,
38 cases). Birth weight and length were measured in all cases, and Ponderal index (PI) was used to estimate their
nutritional status. Venous blood was collected within 7 days after birth to measure blood PICP concentration. Urine
was collected to measure urinary DPD and creatinine (Cr) levels. Omnisense 7000P ultrasound bone sonometer was
applied to measure the SOS of the left tibia in all cases within 7 days after birth. Results  There were significant
differences in GA (F=140.199, P<0.001), birth weight (F=47.042, P<0.001), birth length (F=46.877, P<0.001), and
PI (F=11.898, P<0.001) between the three groups; the higher the GA, the higher the birth weigh, birth length, and PI.
There were significant differences in PICP (F=30.384, P<0.001), DPD/Cr (F=21.761, P<0.001), and SOS (£#=20.052,
P<0.001) between the three groups; the higher the GA, the lower the PICP and DPD/Cr and the higher the bone SOS.
PICP and DPD/Cr were negatively correlated with GA, birth weight and bone SOS (P<0.01), while bone SOS was
positively correlated with GA and birth weight (£<0.01), which still held true after adjustment for GA and birth weight.
Conclusions Among AGA neonates, bone turnover markers are negatively correlated with GA, birth weight and bone
SOS. High bone turnover is bad for bone health in AGA neonates. [Chin J Contemp Pediatr, 2013, 15(8):678-681]
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AK ( carboxyterminal propeptide of type I procollagen,
PICP ) A5y iCH 40 LA ™ 7, vl 0 T s b
TE R0 AR Ao 1T 3 480 T BE BBk ( deoxypyridinoline,
DPD ) Jymb e 2 E IS AR b R A -, R T
B RS, e SR e e AT
FLEH PICP, DPD 1N BB A B AL S . AR
K, B E B T BB A BRI, B
ACAT DA 0y i 8 B, A ] LA S B 1) Bz o J5
JE M. EARFIEER, NT AT A R
I EH(E A S T B RS, 1T SOS (speed
of sound ) o [E N AMIFSE Fe W15 i 7 1l —F
TRIESRAE, T TR A LE RS NE, Pk
WA LE BEAA 2B BRyT Y, BARERZ X
A A B AR AR PRSI B PR ROR TR B
FCH BB SE, (HIE RN ARG T 3mSR
MEFRAIAZ, BHERRAS, 52A L
M, B UAFTE S s i B e, Xl B e e BT
i ok i v AR A A TR AR LB BRI L 2 5 |
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1.1 HxRX%

i £ 65 1] 2009 4F 3~8 A AAEFR Fe 87 2k L
BB A E TR L " AR 4, HEBR A TP
P2 RGP . ACEE R S L . i AERTE R
Y B IR b DL S A K0 b R
JiE, BN . ARG K LA o

FPILAE (<34 ) , MR ILA (>34 H =%
<37/, BRAJILA (=37) ., HrpR>™)
Ho14 ), mpiE=ILA 13 4, 2 H L4 38 ).,
1.2 fllA*E
121 —fHEL AR LI A R
B K, R Ponderal 541 [PI=100 x A& (g) / &
K Cem) P AFMBEAE LB FRE, -
122  PICP # | AR 7d N R SR ER KL,
AYikE, ERTE 2 ~ 4 h 48R, SR)5 LU
3000 r/min .0 15 min, FFFS I B —70 °C VKA 14
TERRI, WAL ELISA 3:105E PICP,
1.2.3  PICP #% | e Ik BRI [R) H B R T
B =70 CARIR VKA PRAZRF I, Sk HEBR PRV 6 ok
e XF K DPD ¥k BE 952 M, LA BR DPD 5 bR LI
(creatinine, Cr) WJIL(E (DPD/Cr) HFE/RFK DPD
WeBE L AT IE > ELISA B 5E JR DPD, 1BR R
ANBREE FHIEIE IR Cro
124 Fsosaz AEET7dN, BEEE
AR 1 2 A P U A% S (SOS) , ANERR
FHFHYE Omnisense TM7000P #8775 B 58 Y
1.3 SFitZESHh

K SPSS11.5 Ge it B X g ik 4 7 A B
AT, THERCRIAIIE £ PR (x+s) Fom.
=4 8] #5485 A EL 80K H Oneway Anova K35, 2H [H]
PO HE 3 SNK-q K56 4536 b [ 9 RH D& MR
XUAR e AH AT, B A AR 48 AR B SOS B AH
Kl R mAR ST , LRl . K HAKE
A PLALIE . P<0.05 NWZESAHGIEE X,

2 #R

21 —fRER

=L, s =LA, A L =z alE
MES TG E X (P>0.05) 5 MdEgRE, 5
K. PIMZESYAZII¥E X (¥ P<0.01) , H
il , AR, PT RERKBR, W#E 1,

®1 3HEBEMRNSH. BRIRIANENEZIER

% Jiiy RHESLNTT PI 28N
415 % R (x+s, J&) (x+s,kg) (x+s) (x+s, cm)
EAILA 38 15/23 39.0+1.3 32+04 2.51+0.35 49.6+1.9
L4l 14 6/3 33.3+0.8 2.1£04" 2.04 +0.24" 442 +1.7°
B LA 13 7/6 354£0.9"" 2.6+04"" 2.30+0.19%" 46.3 +1.8%"
FIGO) 8 (0.816) 140.199 47.042 11.898 46.877
P 0.665 <0.001 <0.001 <0.001 <0.001

a: 52 A LA EEE, P<0.05; b: 552 )L41#, P<0.05
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3 4[H)H SOS. PICP. F1 DPD/Cr [ 25 54 4t
THERE (B P<0.01) o JEIRECR I SOS &
PICP 1 DPD/Cr 7K FHAK . WLk 2,
2.3 #4E TRt )L PICP, DPD/Cr 58 SOS
HIX R

ATFSE R PICP Sfia#s . AR FIE SOS
¥R A ¢ (3 P<0.01) ; DPD/Cr 5 iR,
A= MR LR SOS JR ) & 1R ¢ (3 P<0.01)
1M BSOS 5 Jif % A1 i A= R T 34 2 IE A 6 (3

P<0.01) o 7EACIE TG#E . A R S RO 7
HRKR . WE 3.

x2 3AEIMEILE SOS 5FHGENIBIRHLILE

(x+s)
a9 P & SOS PICP DPD/Cr
(m/s) (ng/mL) (nmol/mmol)
JE LA 38 2982+108 1727 + 143 81 +£42
LA 14 2739+136" 2114+168" 108 +22"
Wl L4l 13 2883 + 141" 1947 +205" 95 + 40"
F1i& 20.052 30.384 21.761
P <0.001 <0.001 <0.001

a: 5 A JLALE:, P<0.05; b: 5H=JL4LLE, P<0.05

#3 #FEETHEIL PICP, DPD/Cr 58 SOS KX &

eIz & S0S i AR IR
r i P1H r {8 PAH r {8 P{H
PICP -0.878 <0.001 -0.794 <0.001 -0.776 <0.001
DPD/Cr -0.858 <0.001 -0.731 <0.001 -0.691 <0.001
H S0S — — 0.735 <0.001 0.741 <0.001
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JL 80% M AEL IR B 3 H MBS,
B B0 v 0 e A E K AT R 35 A, L
MRk TETFETEF WAL, FimES
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