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Abstract

Precocious puberty (precocious puberty, PP) is a common endocrine disease in puberty, which is
mainly characterized by the sudden growth of girls before the age of 7.5 and boys before the age of
9, and the secondary sexual reproductive organs develop more rapidly than children of the same
age. The gold standard of CPP diagnosis is gonadotropin releasing hormone (Gonadotropin Re-
leasing Hormone, GnRH) stimulation test. The disadvantage of this method is high cost, detection
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method is relatively cumbersome, and it is necessary to draw blood for many times at a fixed time.
This method requires the cooperation of children and parents, which causes some trouble to clin-
ical diagnosis and treatment. Therefore, many researchers try to use clinical, biochemical and im-
aging features to screen and diagnose CPP. The current research trend is to find more accurate
and simple methods for CPP diagnosis. This review will briefly introduce the definition and regu-
latory factors of puberty, as well as the progress in the diagnosis of CPP.
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1. BEMEBEEREERER

H AT DB BIME AT B A KA RE ) AR PR . IX R AR TS 5 ) OGS LML ) i A
PR CUK SN 7 OB TR (2 PE R IER (Gn) K P T i R RIS R o X2 2R S T BE(CNS) AT FE i - 44 (HP)
FEA AT I SRR Gn (R B RE R, LH AR IMIEHER, FSHYREBUMIERE . Gn RIS T R S b e
ARGV 2 HARALI R A, SRS, Bk, FLbi, KK, WUAAIEE%[1]. HPG #if =N
Wi2]: fEfR) LA A ITa],  AEAEOR A IANEE 5 AR SRR [RE BIEAE s 2B )R, R ar e — AN 3
NA R 18], KB RS AR VR R A AL )5, BEETHFMRITGE8]. NEHFEHERE,
HPGA RV TARIRARES, BEEIHEHFEW RS, BANHITA . FH02 - DMRANERTR,
FIRSRIB MG T MRS 2, TEZIIE. EIRMEAL RPN — AR F WA A A 2%
SRR, A2 74% 5 B AR R A B A G, 26% RSP E 4] [5] [6]. HAIIFAAET AT RE A
FiARE, FRMEFEYERA R AR A T ZRT R 2

H BT GnRH BRI 2 IR RIS W CPP (e bnE[7], (HIZT7 i BN [ LA 2 N 1] i 3447 22 Ut
FERTRLG, BT, ERI T BONDS BB, 2w RIS Wl A v B XE £ [8]. Bl A A BRI BscE AR
BRI, VEF AL W E DT AT VAR KEERE . ASCH AR H AT o< T P PR 2 12 Wrda s i)
DR RAE — 45k, DLIREXTIZ AN SR 19 & SIS W (L5 B .

2. PR R ARSI R TR
2.1, MR A REMENE

LH i b A T P (1 B P 4 L P 0 1) — o £ 1 SRR PR I3, 7E FSH BB IRIERT R, i o
HL MR, (ORI . LH (3052 T Fe MR SR A il 3 B TSR I . FSH 2 —F 2
PER R AE TR T R DO RE B ER, I8 I SR O YRR 2 A PR A oAk, (i B SRR R R B
[9]-

FEAS[E ORI T, 12k BT 5 VP Aty B At AN P 2 3 A 2E 3R 7K1 [10] [11] [12]0K T4k BAT s Uk e
B SR MG . Seung Heo 25 N YCN[13IERH NG LH /KT 25 CPP Fl EP (757 15 1) I U A AR &
1.8 % LU CPP il 5H{E 4 0.245 IU/L (P = 0.049, i 2k F A [AUC] = 0.764, Uk 88%, 7571 48%),
XFT- 8~9 1#) EP I %UE 0.275 IU/L (P = 0.005, AUC = 0.813, UMt 79%, %55H1E 77%). Teodoro
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Duré-Travé [141%5 At BLEE A Hehls LH REA S RS, 508 A B T B SR I AL O AR A I,
/% GRH B 7K -

2.2. GnRH ¥ & iR 1&

GNRH {211 B 2B O 3 M A5 S IR 22 A A ICPP 2 Wi & bnite, )72 F T4 Bh 4 2 Wt ) L3
PERLS, AR MR SIS W bR v O RIS R LH I8{E > 5.0 U/L 8% LH/FSH > 0.6 [15]. BT iZil5 75
TREMIMACE, ELEAHPUESE . WE N T4 DU D I i 7 SR B LHL FSH ik i 1)
i} ] . Shu-Nin Yeh. Wei-Hsin Ting [16]55\ NiE ST GnRH J5 25 30 4:8hxt i LH BT S UCREE, 1E2 B
CPP Ji i 7~ tH 54541 GnRH FIBGRIGAH LS Witkre . DRI, 3% Fh 72 ml B B B¢ 1T B (112 7 7 e
Ruixue Cao Z5i\A[17]1%:4t LH {E KT 0.535 mIU/L w] F Ti2Wr CPP, JE75#E4T GnRH i ah7l sl ik .
ATDME A LH AT LH/FSH [ B RlEUR (R MERR ISR 45 SR A GnRH B flsiaAse:, 5 A REfE GnRH
BEhF R 60 0 A1 30 /3Bl RAEREA . SAESEAIRIEMRA b, Xk T B i ot v 8, R
PRSI T s KT S R e . (B4 RT0 T GnRH R 6 1 a7 4k LL Bz B Y SR L vHE Bf I 18] 38 9% A 38 %,
45— hrifE[18] .

2.3. BEEiBA

1B BN JLE TG F I, AMAEES TN RN RS RS R R AT . B
LI, HEREERE, 2IPM IR RENE R . AEEREN S~ LEFE, P
AR, AT DATAIEE e i Y A 35 A Y MR ZKF B HPGA J& 5 )5 31, (RIS PRUAS ] (1) 7 A8 2 R IR T
HERR AR TE Z 4006 G B ek e (0 SERORE - YRR R . BB WRIGIR) B R (R R R R S R
P R S G A i ) S A ) R M 3. Hong-Kui Yu, Xiao Liu f— iR Ft £ WI[19], a2
—FRfE B AT SR ICPP 12 TR, JRlid S A WEE N A48 TR A R VEAS GnRHa W6IT YT 2. 5 iRk
FURIX 4 ICPP B3 5 1EH @ik 75 240, Valeria Calcaterra, Catherine Klersy 2 A\ 15 H 451£[20]:
A LH > 0.2 IU/L, E2 7K =50 pmol/L, FEHE >35cm, FEMME >1.5cm, F 5 AR RGN
AR =2 cm 5 RP-CPP R EM K (P <0.01). FEERELEER A S BRI, 2 RP-CPP 1158
J135R(P < 0.001) o A5 21 =N LA _ S50, S0 FNRE 53 14 70 1) 1A 31 58% (95% CI 48~67) i1 85% (95% Cl
74~92), PPV = 86% (95% Cl 76~93)F1 PPN = 54% (95% CI 43~54); ROC HiZk Fifi A 0.71 (95% CI
0.65~0.78); L%, L CH21F MRV CPP HL MU EAM ., FEARME LH IgEH. LH W§{EH/FSH
VEfE 2 IEAKE(P < 0.05), PPP HLHINHAR.. FERMSMIZE/AKFILAHNEP > 0.05), P4 LH g
H5 LH WE{E/FSH W14 2 IEAH%(P < 0.05). ROC HiZk TR, T B, JIEAR. LH I&{H. FSH
VEAE . LH WEAE/FSH U AF %5012 Wi 20 4 B (9 T 28 R T AR 239008 0.834, 0.804, 0.753, 0.802, 0.873.

2.4, BIRHIME

HEKE 5l 23] T 2 MR TR, HPGA REUE &8 K B R EZE R,
HA PR E S MEMESE T S H 0 L R #ERER 52 14 (estrogen receptor, ER)4i 7, S5 H 14K
KA RALCE BEYEFF[22]. B RGZE R IR, R T E R X LRG0k € BBk
SE o JEEEINRA T FREALK Xt BEAEE XOU RS E T ERE . B LR T im i e
IR AR, RE i . FiiRE BAL TS DR S A HURBUE LA TR . H AT Fr LA
I W IE T8 G-P EHEREM TW2 v5[23]. 5. REFIE[24]55 0T FE 4 R o HEVE R E
TERKE. TERE. TEAR. 4mm CLEIGESCE . BRE. BEREER SO E R TR RO TR
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L, BT E R A AN R A RSB S R AR AR TEM A SRR
B AG 7 HH DR 2 M2 W 2 B ) SR U L T L 2 1 T % SRS DI - AR Y ue-Qin Xu, Gui-Mei
Li [25]5F NMIZETH o Mrai R, el i 166 A2 B A 2B B3R O 3 i it 96 4 R 1) 2 A9 2 A6 o

2.5. EHEM

R 2 A, R EATRIL T 205 CPP A S LR 1 R, f14% KISS1.KISS1IR.MKRN3
1 DLK1 52K 945 [26] . kisspeptin 124 GnRH R &5 AR R 15 8 7 (1 R IRASE AT T NS A Bt v 1)
NIRRT RN Kisspeptin it 5 H 5244 kisspeptin 52 /& (KISS1R) 4 & Kl 5 5 i@ % LA
123 GnRH 234, MIIIETE N N - 44k - MEAREH(HPG)4h. Kisspeptin £ EHE M Es BN XK, HH
WIEE HPG S A, R AN HE B I FE[27]. HHEIGA T T o i (e M IR 2 R
TR (GNRH) RS AUAN BT K KBl 73 i, ARG & T Fefi - ik - YERR(HPG) M e . 2 &R
KEFRMEZ), HFHETRER H XL 280 Dhaefi . (MKRNI)HIHI GnRH (143, 1EHEHHAK it
FEFREE A B AI/EH, MKRN3 5848 & A P 14 - 2 (CPP) B L A8t 4% S5 K] [28] . Kisspeptin/G 2 H
L2 R-54 J& GnRH #& L A sF TR R T, Wi EEa0CE R E. GPR54 HH
Th A8 SRR (14 R RIER AT 43 ol 5 AR e B 3 1 1 R T R DB R N 1 30 9 [29] . DLKL g — b5 i 2
FI[30], ZEEXARNIHLS RS M R AERE L, JF HALT 538 /RS S Bl Je o fh 14932
X3, DLKZL R 7RI —FhiEE A = AR 5. AHF AR, DLK RAS R LM CPP AT 5L
(R R [31].

2.6. HAthigdr

JiE B EAEAE K IR -1 (insulin-like growth factor, IGF-1) & IR 2 Ik, A& (LK i i 5 i 40 A A
HCE M e SEEE I R T, X A R R BRI 2 R A A KR A R SRR A
FEM . IGF I EZERIIE A vai & EE, Hh R RAEKK 74555 E 3 (insulin growth factor binding
protein 3, IGFBP-3)/27E AKIMF HFERLZEN. HT IGFBP-3 LA K IGF-1 (3511, 858
IGF-1 (1 AE M)A F[32] . A B 7828 W IGFBP-3 1) IfiL 75 ¥4 FEE A it T 2F K 3% (growth hormone, GH) 5 IGF-1,
IGF-1 #1 IGFBP-3 BEARLF IR BAR N GH Y 7- RS, 11 GH. IGF-1 R4t HPG fli [A] A7 7EAL £ 1)
KBE[33]. #E)LEFHEKE W, BRIEERATHIL GnRH. R4 5 2B & (Luteinizing hormone re-
leasing hormone, LHRH)&5 2 1 ki ORI, (i BE i 2 A4 AT I AT 7004 FSH 55 LH 30, JFIRIISCE iR 2%
HIRE, (MR L . [FR ARG 2 KR TR AE IGF-1 (&R, $&mPEIRES B R K
= IGF Rl BUSE, DB s A KAER TR E , JF IS VAR, 0 3 B AP0 E $E E (AMH)
s A KR 1B (TGF-B) Z % HH (R0 25 11 [34] o Wy 5 #45 Hh I SELRIDRE 4 i = 2, #1071 3R B /N SEORIE ™2,
AMH HRTSEOR =4 MiEIIHI R By AMH IREETE LN E B A AR . & CPP &L GnRH 21
Va7 I SR B 280 AMH WKERIRE RN, PIRMECR R BRI T I 1 R RE, S Har ik s
e - R - O S 95[35] [36]. HHTLIE IGF-1 iR EETE 5 & W o PLidiy m A 3 =i, Liu
Zigin, Song Qinwei [37]IAAILIE INHB F1 IGF-1 il & 1] LTI 524 Lo 20t i Ve i 3 B TS0 35 (GnRH)
FARE IR RS, 1IGF-1. IGFBP-3 /K- P B Ti2Wr CPP, BXA KL LH AKForiritm 72 Wi xiae
[38].

3. i
ESR GNRH /&1 CPP 4 bidte, (HRFEFHINT %%, 1%0E, BILREER. KM, FT
CPP IS BB TT o W% 2l SA 25 RS 2 B (032, JLARG 25 th vt 5L 3 R BRI B2 I CPP 45 &
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BHE S BRI H CPP BUTEAs ok Sl O] B 1) Z IR ER G W U, ORI AT ST R
FETFRSWIERY, iy BBRESRAG — R DU fa 8. HERA 1075k 12 W CPP [39].
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