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(18 Z)E/ SRR 24 (idiopathic central precocious puberty , ICPP) 2 # Il B TE bR W C BRI IKEREAR
¥fi(amino-terminal pro—C~type natriuretic peptide, NT-proCNP) BT HERHIRAT(bone alkaline phosphatase, BAP) ‘B#52 (osteocalcin,
0C) JHI REEA KN F—1 (insulin-like growth factor—1,I1GF-1) 784k, #11 H 5 ICPP B 5, Foik e ICPP 403 100 {50
TE S B2 MRS B 2 28 100 {9, ELISA 2 1ML B8 B A7 (NT-proCNP ,OC \BAP il IGF-1) >R FH SPSS 26.0 2 {7 4H ¢
Giit2EarHr . B8R . DICPP 41 NT-proCNP ,OC \BAP & IGF-1 7K T 1E 4 % HE AL (1 P<0.05) ; I3 NT—-proCNP 5 IGF-1 7K
FETanner 11 #1142 M R (P<0.05) . @QICPP L E# 5 ¥4 5 S BRAFIE 22 (H Apy oy 55 NT-proCNP A, 5 IGF-1 R IEAHE,
GROC HIZRFFE . 1175 NT-proCNP OC BAP Hl IGF-1 X} ICPP A — & BIZWINE, LA IGF-1 BMUREE J b5 5 BE e . AR PR AR
MERGIOMZE MY (GnRHa)VAYT 6 A H IS 1 NT-proCNP ,0C . BAP Hl IGF-1 ¥k B HHGATF AT (24 P<0.05) , 1fil. NT—proCNP
OC Hl IGF-1 ¥ BEROE X HRA LU AT 22 5%, i BAP Ve BEATS iR T IE W X HRZH . 458 : 175 NT-proCNP OC .BAP J2 1GF-1 /K-
A )35 R ICPP B M AR K L BRA , B — @ M2 Wi (B, nT7E R 1CPP IR P AR B ULERF6 5 .
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Study on serum markers of bone formation with idiopathic central precocious
puberty in girls
Dong Guoqging,Li Mingzhu , Huang Miao ,Lu Xtyan,Liu Peipet,Li Jianxu ,Zhong Lihua
(Department of Pediatrics ,Shenzhen Maternity & Child Healthcare Hospital Affiliated to Southern Medical
University)

[ Abstract)Objective . To observe the changes of serum bone formation markers such as amino—terminal pro—C—type natriuretic peptide
(NT-proCNP) ,bone alkaline phosphatase (BAP) ,osteocalcin(OC) and insulin-like growth factor—1(IGF-1) in girls with idiopathic
central precocious puberty (ICPP),so as to explore the relationship among them. Methods : A total of 100 ICPP girls and 100 healthy
controls were collected in the study. The serum bone formation indicators (NT-proCNP,OC,BAP and IGF-1) were measured by
ELISA. SPSS 26.0 was used for relevant statistical analysis. Results: DThe levels of NT—proCNP,0C,BAP and IGF-1 in the ICPP
group were higher than those of the normal control group(all P<0.05),and serum NT-proCNP and IGF-1 levels in Tanner II were
higher than those in the stage I (P<0.05). @ The difference between bone age and chronological age in girls with ICPP was negatively
correlated with NT—proCNP and positively correlated with IGF-1. (3)Characteristics of ROC curve showed that serum NT—proCNP,
OC,BAP and IGF-1 had certain diagnostic value for ICPP,and IGF-1 had the highest sensitivity and specificity. @Afier six months
of treatment with GnRHa, the levels of NT—proCNP,OC,BAP and IGF-1 in ICPP were all lower than those before treatment(all P<
0.05). Compared with the normal control group,the concentrations of NT—proCNP,OC and IGF-1 in blood were not statistically
different, while the concentration of BAP in blood was still higher in ICPP after six months of treatment with GnRHa. Conclusion .
Serum levels of NT-proCNP,0C,BAP and IGF-1 can indirectly reflect the growth and development of girls with ICPP,so it is partly
valuable for early diagnosis of ICPP. We suggest that these indexes may be used to observe the therapeutic effect of ICPP.
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i & MR H X PE PE LA (idiopathic central preco—
cious puberty,[CPP)J2& T Frlixi—TE{R Pl (hypotha—
lamus—pituitary—gonadal axis, HPGA)¥&H1)5 8, T3
55 HEMESR AT K F S R AR AT B —RAE KRR
FEM , A — 0 A S T ] S BURAFE 4 5
s, ARSI WoR T RS NI DI RE,
KA A SV 22 N - WA TR 0 20 PR 5 1
PE S A KA S TR AR BN € B4
JIk 2 FE K Ui (amino—terminal pro—C—type natriuretic
peptide, NT—proCNP) ‘B #4 fis P % 1% [i§ (bone alka—
line phosphatase , BAP) ‘452 (osteocalcin, OC) | i
S EMHA KK F~1(insulin-like growth factor-1,1GF-
D) B2 BOCTEST, BTN T2 M5 AR S
AR, BT 20 T B S 50% B2 W 7L
0 B AR AL RS, H AT ST AR )
HILHEM R AL RO . AW I E
ICPP L ZE IfiL{#f NT-proCNP OC .BAP } IGF-1 %
AR ED A R H SRR R

1 #Rl5F*
1.1 AR %

PEER 2013 4 1 H & 2015 4F 8 H 7ERIITT A 4h P Ad B
JUBFIAS A 192 B AE B4 ICPP 423 100 6], ¥J124FHY 4~9.2
% YRS (6.90 + 1.38) %, it /B LZe R4l ) s fA
MR D FRARARTIRE IFE T RE | iR MRICFH+458 ) |
B (P BREL) BRI L AR S I AR A 2l i
P B 4 B (gonadotropin—releasing hormone , GnRH)
WORIIHIAF A ICPP IZWibRiEN, 1CPP L #EARYE Tanner 43
7, Horb 0300 65 ), T399 33 431, IV49 2 9], 1CPP JELH AT 30
BIHEAT T GoRH 2% (GnRHa, #hE Fi bk , 78 #E v i 25 A
FRAF)IRYT 100 pe/ke, Fe kKt 3.75 mg, B 28 d AILVE 11K,
WAL 1E 46 (] — B SR AR B ARG (A g3 £ 2 100 31 R % B
BRI AR A KR IE R, O AR, AF
143.83~9 % SEJAEIA (6.62 + 1.29) % | ICPP 41 5 X} R 2 a)
HIAEIS 22 RIS X (1=1.495, P=0.137) , FTA WF5E0 4
PG RSB AE R,

12 AARE

JRATRFERT G T 3 s IE R AE K ML 3 mL, 73 B85 M3
J& F-70°CHEAE , T ELISA #l ifl. NT-proCNP,OC ,BAP
N IGF -1 ; F 32 A BR 18 2% B i 2  sh 37 (GnRH-agonist,
GnRHa)J&YT 1Y ICPP H LA 3 THRITHT JRYT /S 6 A~ fli
PR S I NT—proCNP . OC .BAP H1 IGF-1,
1.3 £¥BF*%
1.3.1 i NT-proCNP . OC .BAP F1 IGF-1 %E RFELISA
M a0 G i 26 R&D A R AL R s a7 H]
BEP M4 [ B % 3 fEERExS B2 L3 T3l s IR 1M
Rl
1.3.2 il ¥ & A2 5 % (luteinizing hormone , LH) | B 763 51 3%
% (follicle —stimulating hormone , FSH) | #ff — i (estradiol , E2)
S E R ZEE Beckman 23 B A2 P2 Unicel DXIS0 4 H
PENCHIET T RGN E .
14 %itFam

R SPSS 26.0 St i b BEE I, AT R
PR+ ARHE2E (v £ ) FOR  IMASTHE TR M, (Pos, Prs) TR
JTA BRI T A ROy 2257 50 A B B A B
25500 2 A LUECR BT AR A o Ky | 2220 6] L AR 5
PRI 7 2200 AR TR 20 A R FHAE S8R 56, 2 2H e A G
P8 H Pearson AT, R 567KHE 0=0.05,

2 % R
2.1 27 NT-proCNP OC .BAP & IGF-1 K-F

[CPP £H I3 NT—proCNP . OC BAP }% IGF-1 /K345
FIEH R IELH (3 P<0.05), BARILZ 1,

22  foi NT-proCNP OC BAP & IGF-1 & Tanner % #
HEEN

ICPP & ML NT—proCNP /KEAE Tanner 11332 HI+1V
Wi M5 IGF-1 /K F-7E Tanner +1V %2 11 39755 ;{5 BAP
B OC FEPi# Z 025 5 5124 3 X (P>0.05) , BARILER 2.,
2.3 ROC W &4/

IMIEHTE R S B X R A P TP AR PP R — e Y
WA, For s 1GF-1 A RUE KR 5 38 NT—proCNP
0C 5 BAP M (£ 3, 1),

2.4 s iF NT-proCNP OC BAP IGF-1 Fo g # 5 5 IR 458
Z A (Apcy) 89 Pearson #8 5% P57
ICPP (35 1B I 5 SEBRAF IS 25 (8 (Apyca) 9 NT-proCNP

*1 ICPPAXESWBATHEAREMMLE (x+5)
215 NT-proCNP/ ( pmol L") BAP/(U-L™) 0C/(ng+mL™") IGF-1/(ng*mL™")
ICPP4 (n=100) 54.02 = 17.41 119.40 + 56.23 5.81+2.62 135.08 + 42.00
XFHEZH (n=100) 48.30+21.83 91.87 = 26.80 3.34+1.75 78.80 + 23.64
{8 2.057 4.099 7.844 11.676
P 0.042 0.000 0.007 0.001
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MK (r=-0.224,P=0.025) , 5 IGF-1 S IEAIE3 5 (r=
0.253,P=0.011), T 5 OC (r=0.158,P=0.117) .BAP (r=0.182,
P=0.070) BAHCHETCGE 1722 7. [1LTH NT-proCNP 7 77 15
(Apr-cn) <2 % FOHE BE Sl (54.62 +18.08) pmol/L, 5 23 i
(Apvcy) =2 #19(52.01 +15.17) pmol/L [L#% , % R T 5
23 X (1=0.629 , P=0.531) ; IfiL 3% NT—proCNP 7£ B #$ <6 %/
(1561 .6~9 % (52 f4i]) >9 2 (33 i) /K F-43 1 (57.55 +
22.15) pmol/L.(56.60 = 15.62) pmol/L . (48.35 + 16.88) pmol/L,
JHAIEL, R WIS IEE L (F=2.718,P=0.071)

A

& A g NT-proCNP
03| = i —
. F'I oF
I — Reference Line
P
s —
oo
0.2 0.4 0.6 0.8 1.0
1-FER

ICPP ZEMEBHMAREH ROC # Lk E

1

2.5 30 4] ICPP %% 4&% GnRHa &7 A1 .74 J7 /56 6 /> A
NT-proCNP OC BAP #= IGF-1 3% }b4i
YRIT T LT NT—proCNP BAP OC M IGF-1 K484

ITRTRAIR , 22 5798 B B g 42 (35 P<0.05) . 7341, 167 R
SEH R HBL AL, 1l NT-proCNP,OC Fll IGF-1 ¥ EEIC4e 1t
292 5 (4351 1=0.216, P=0.829;1=1.870, P=0.064 ;1=1.596 , P=
0.113), 1M i BAP 475 F IE % 41 (1=3.338, P=0.000) (£ 4) ,

it

3 4%

ICPP JLZE AT RE H B0 B4 A A &, e T80
LA R, IHR L GnRHa 37 1CPP &L
AT RELR I IR J | O3t AT B i) {E P % 7 ek
KgAK AIMLE BRI, 7] 6E- S5 MM Bk
WM e SIS 52 R G S R 2K (ER ) FI
B X E AR SR AT SO A R SIE S LR B e Y
S 2 AR R ARAS = A R 20 T v AT £
BRI A K ARG, BT B IR s
W sh APk FE LB AR K EE LR N
&, AR, A BRI A X T
BN PRSI IR YT AR W i A s
HIEBANFIBY B, g A 25 e Je 7= — R G 2R
9 KBl , i NT—proCNP . BAP H1 OCZ%, LIFaE 1y 1
BFEAMAGER AR AFREE - RES WS TE RSN, R,
W7 3k B P= W vl T i i A D RERAS  (BE T &

%2 ICPP L& Tanner SHMBEEHEBIREM LR (x £5)
Bzt Tanner 111 (n=65) Tanner M +IV}A (n=35) REN Pii
NT—proCNP/(pmol - L") 56.79 + 17.76" 48.87 +15.72 2212 0.029
BAP/(U-L™") 112.02 +47.18 127.40 + 69.70 -1.169 0.248
OC/(ng-mL™) 5.54 £2.35 6.31£3.03 -1.399 0.165
IGF-1/(ng-mL™) 127.26 +43.35" 149.59 +35.58 -2.609 0.011

T :a, 5 Tanner ML, P<0.05; BRIV 10355 51 /0, ARBFS0KS: Tanner THFTIV G 38— diF 14801

%3 ICPP ZXEMFEBEHEREMAISHNE

Eitan NT—proCNP/(pmol - L") BAP/(U-L™) 0C/(ng-mL™) IGF-1/(ng-mL™")
2T TR 0.582 0.667 0.781 0.875
FrifEiR 0.040 0.040 0.032 0.026
PAE 0.045 0.000 0.000 0.000
95%ClI 0.503~0.661 0.588~0.745 0.718~0.845 0.824~0.927
TR 48.755 118.195 5.045 103.310
UK/ % 65.0 55.0 59.0 79.0
RS RE /% 50.0 83.0 86.0 88.0

% 4 ICPP X E#% GnRHa BT R ILE B BARENEZN [ M,( Px,Prs ) ,x £5]
215 NT-proCNP/(pmol + L") BAP/(U-L™) 0C/(ng-mL™) IGF-1/(ng-mL™)
TBITHT (n=30) 56.31(45.76,74.39) 194.55 + 64.01 4.83+1.80 146.14 +26.59
IBITIE (n=30) 45.50(41.68,55.55) 124.58 +51.61 3.77+0.83 86.48 +21.18
Uz Al -2.396° 4.661 2918 9.611
P 0.017 0.000 0.006 0.000

HaflR ZE



— 276 —

BERERKZEZER 2022 F£55 47 H5 3 H ( Journal of Chongging Medical University 2022.Vol.47 No.3 )

WIRF B e,

NT-proCNP J& C T 4 I i 44 25 11 4 Ak 24 i
() —FiRaE F= W, A A 2 Bl A A KAl
PeF AR s 5 A R, B E A KIS, AR A
HL#E  HIM P H NT-proCNP /K 258K [ 545
AR AR, B AR R — i A 1 S A KA 1 ) A
AEFERR T IGF-1 24 K182 (growth hormone, GH ) -
IGF B B 53, FE 1T 2 5 A K FPE G N
G3 U v A A R HONAURT DU S i i 4
PRI B Ao P B, o AT DA 1 A 200 A R A, A
MRS, A 1CPP I #% %A PR
44 BT ) IGF-1 ML K000, i) 25 R
FVERB R )L NT—proCNP 7KFEF 57 25 IGF-17C
Ko FBAYRSF RN R L #1155 NT—proCNP /K-F-Fli
R E IR, B s M R IGF-1 ¥R B
1o AWEIE K B ICPP & # AF Tanner II ] NT-
proCNP 7K 34 55 5 B 2. | IGF 1 7K F-7E Tanner [l
W o RIS 75 178 NT—proCNP 7KF 58548 552
PRAFH4 250 5 SAR O, B I 2 JR B b i 37 N'T—
proCNP K-35 =K F-aidg . ICPP i JR i) Jm SR 2
WIS ERT , R M3 NT—proCNP 7K -4 55 n 7 —
JEFREE b U O A K IR R —
FREE IS B W N (AR, 240 I S %
SRS 2240 2 B, R BRIMLTE NT—proCNP 7K V- 7E 4%
SN ST Ve 0 B o =8 S S i S 7 TN = 7 N 9 A LTI
WESE,

BAP J& B A A RN 238 A —Fh 20 i S M g
RS 5EHARK K E N EZE AR, 7680
TE RO B A A A, 2B S TR WAk T 16 5 BAP
PERIJHA . Vincent A ZFUHAM LTS BAP 5 ICPP %
210 B m K BB A G

OC &l FH B 4 L 53 WA D350 43t A7 A 1 i
JoT ) /IN A B SRR T, B AR S 1 T BRI R Y
PR FGAFgE B, LT OC ] RS otk
HRMAE A L0, Bl OC 5EHEMIN SRR
B i e B Z RS0 OC 2 S E AN
K H SHA BRI AR ), AWFIE B 1CPP
L IMIE BAP 0C AP e e 2 W] 4 & 4R
I35 BAP OC Al fig 5 Lt R85 s ¢,

Rl , ICPP £ # 1ML NT—proCNP 1 OC . BAP,
IGF-1 7KF-Bifi Tanner 233 AR (L ILEE 5 1% H B

Az I -2 U A AR AL, BERH LSS NT—proCNP |
OC.BAP F1 IGF-1 7KV 5EFF WA K HE X R %
Y, vl 4z R e 1ICPP M AR AT RE,

ARAF5E H ICPP 22 # 1ML NT-proCNP OC BAP
K IGF-1 1 ROC & FHE R/, 113G NT-proCNP
OC .BAP & IGF-1 X} ICPP # A5 — & W2 Wi 18 .
{HIIL7E NT-proCNP ,OC f BAP ) ROC £k T HEfH
BN 0.7, #2712 W BE AR, I 1GF-1 19
ROC M4 Bon 28T L 0.904 , #7512 Wi
W, S EMTE A 96.476 ng/ml B, B 2
86.7% , ¢ 5 FE I 85.9% , $E /8 1L 1GF-1 7 i Xl
B2 W Lo B 405 A M v A P B 2 i) R B R S
FEHR LA R . PRI, I 5 T8 s s S 1GF—-1 %
WAL ICPP L BB HAERA —ESHME.,

% GnRHa JAJ7 6 1~ H 1 1CPP ¢ 3 Il 7
NT-proCNP BAP OC il IGF-1 7K -85 Y7 1if BH
AR I RIRISIESE GnRHa JAYT ICPP 4 & )5 Il
TH B R R O A BRI 3R vk T
IR, MR AT S ER R 2RSS & NI AR SE - A=
ol R G GnRHa 6975 1CPP e #H J% it br
W ILTE NT—proCNP BAP OC Fll IGF -1 7K - [%
1%, AT RE 55 ME R SRR R AKOE T A G, BLARML
il e — 205

25 bR I NT-proCNP OC Fl BAP MIGF-
1 AKX A e rR AR P LT — 2 RS Bz i
18, LA IGF—1 Ao B0ER B FIRE 5 B e vy, W0 L 97 1
TE bR &) B 1IGF-1 XF1FAl 1ICPP LB E KA
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