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Effects of obesity on peak level of luteinizing hormone in gonadotropin-releasing hormone
agonist test and obesity-related hormones in girls with central precocious puberty
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Abstract: Objective To explore the effects of obesity on the peak level of luteinizing hormone (LH) in the
gonadotropin-releasing hormone (GnRH) agonist test and obesity-related hormones in girls with central precocious
puberty (CPP). Methods Three hundred and thirty-three girls with CPP who underwent the GnRH agonist test between
2012 and 2014 were classified into three groups: normal weight (n=123), overweight (n=108), and obesity (n=102),
according to body mass index (BMI). The sexual development indices were compared between the three groups. Twenty
girls were randomly selected from each group for evaluation of the serum levels of leptin, sex hormone binding globulin
(SHBG), neurokinin B, and kisspeptin. The correlation of BMI with the levels of various hormones was assessed using
Pearson correlation analysis. Results ~ There was no significant difference in mean age at diagnosis between the three
groups; however, the bone age was significantly higher in the overweight and obesity groups than in the normal weight
group (P<0.05). The peak level of LH in the GnRH agonist test and SHBG level in the normal weight group were
significantly higher than those in the overweight and the obesity groups, while the serum levels of leptin and neurokinin
B were significantly lower in the normal weight group than in the overweight and the obesity groups (P<0.05). BMI
was negatively correlated with the peak level of LH in the GnRH agonist test and SHBG level (P<0.05), and positively
correlated with the levels of leptin and neurokinin B (P<0.05). Conclusions The effects of BMI on the result of the
GnRH agonist test and levels of obesity-related hormones should be taken into account in girls with precocious puberty.

[Chin J Contemp Pediatr, 2015, 17(8): 763-768]
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BB K B RISIE, 4% Tanner 73 Ib5E, L
P KB 53R BI~BS 1, 1B K H 43l PHI~PHS 3911,
PIIFL D & o AN, WHE s A B B —m,
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FeA R H Kruskal Wallis H #:5, %F BMI 5 1L 35
FIK BB W AR SCHE AR H Person AHIG /0T
P<0.05 HZERA G EE o

2 #ER

21 IGRYFES R
SHBILEFH WA 25 Lg% 2 X
(P>0.05) ; HEJFE4HIATR -SDS, B -SDS Al BMI-
SDS i #F @ T EH M IEFHREH (P<0.05) .
EAMEFAN TR EERTEFAKREN
(P<0.05) ; 5. GNEATE 3 Al 2R
oI EL (F1) . FAHMRALEAGLT

%1 333 PIER ML E— IR AR L

Tanner 73 FU il o3 A 22 S A G T2 L (P<0.05 )
ERAREHL B2 W F, W2,
2.2 333 BIMERALEMFHREKFEDH

TE R E LA LH . LH 3% W E DL & LH/
FSH LU AE B i TR 4 S dE 4 (P<0.05)
{7 78 RN i 2 ) b 22 R e it i X
(P>0.05) . —#[B] 34l FSH A1 FSH W4 {H Ho 4k 2=
SRG R (P>0.05) o WWF#E 3,
2.3 60 R L EMEFHEAKFESH

TE W R E 20 LH B0U& W (E R LT SHBG 7K
W TR EA LAY (P<0.05) ; 1LY leptin
K neurokiniB 7K i EAR TR AL EA, bt
FA leptin KPR TREREAL (P<0.05) o #54HiE]1i
WEARE LH, JEAl FSH, FSH W& {H & kisspeptin 7K
FEFIGIHE L (P>0.05) . W& 4,

[+ s P AEL (GEF) |

251 B WIS (%) IKE ke) H (cm) BMI 5 -SDS 5 -SDS BMI-SDS
IEHAREA 123 7408 26+4 1297  156=13  020(-1.16~4.33)  0.86(-1.00~3.30) —0.07(-0.83~0.82)
B 108 7506 323" 131+6"  18.8x0.7°  0.89(0.03~4.59)"  1.21(-0.92~3.77)"  0.47(0.25~1.13)’
AEJreH 102 7.4+0.7 36+5"  132+6" 206+ 13" 1.450.33~5.22)"" 1.42(-0.59~3.92)"" 0.80(0.10~1.76)""

F(H) {t 1.15 193.65 10.97 54438 (176.09) (25.14) (260.35)

P1E 0.318 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001
gk

ZH 5 B EEE AR EI - IR EE () FERE (em) AR (em) ZEIHRE (em)
IEH AR 123 96+1.0 22+09 2.00(0.55~5.49) 2.17(0.36~8.15) 2.18(0.61~6.39)
B 108 9.9+09° 2411 1.93(0.45~6.25) 2.49(0.21~5.93) 2.41(0.24~4.88)
JIELFt 2 102 10.0 +0.8" 26+1.2" 1.73(0.00~4.88) 2.41(0.00~5.71) 2.19(0.39~5.98)

F(H) & 542 3.99 (3.99) (6.73) (2.31)

P1H 0.005 0.019 0.135 0.101 0.315

i BMI: MKHEHESL; SDS: ARifE2EiAfy; a /R SIEWIRELILEL, P<0.05; b R SELAILE, P<0.05,

*2 KAIEEE Tanner H8 [#] (%) | 2.4 tHXMSH
ERAEL 123 81(65.9)  41(33.3) 100.8) . FE [ LH {E A1 SHBG 7K 37 & 6 A 3¢ ( 4 51
BT 108 53(49.1)  53(49.1) 2(1.8) r=-0.429, -0.314, -0.555, P<0.01) ; 5 leptin
AEAELH 102 40(39.7) 56(54.9) 6(5.9) 7J( 5’2: ﬂ}n ,%» Jlﬂ‘%\ 5'3 HE *H 9% ( ﬁ %[J r=0.692. 0.203 ,

H{H 19.95 P<0.0L) .

P1H <0.001
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21 571 ik FERE LH (mlU/ml)  FAf FSH (mIU/mL)  LH I&(H (mIU/mL)  FSH I&{E (mIU/mL)  LH/FSH I&(H
IEHRRE AL 123 0.60(0.00~3.10) 1.70(0.05~7.80) 17.00(4.10~45.00)  11.50(2.30~34.70) 0.96(0.11~4.21)
e | 108 0.20(0.00~6.20)" 1.70(0.05~5.30) 9.00(3.50~43.00)"  11.50(2.60~26.10)  0.63(0.16~4.22)"
i 22N 102 0.20(0.00~3.00)" 1.68(0.00~7.00) 8.50(3.00~32.00)"  10.70(2.00~45.00) 0.63(0.00~4.00)"

Hf 37.74 0.95 98.46 1.69 14.84

P <0.001 0.622 <0.001 0.430 0.001

e LH: fEBIEMER FSH: BRIRIEGER: a m GIERIAERALE, P<0.05.

F4 60 FIMEREARLEMFMZEAKFELE [Pk (EH) ]

20 5 LGilka JEfft LH(mIU/mL) JLfif FSH(mIU/mL) LH W(f (mIU/mL) FSH U4{8 (mlU/mL)
IEHFRE 20 0.20(0.00~1.00) 2.00(1.00~4.50) 13.80(6.90~44.30) 11.95(5.80~21.40)
B 20 0.20(0.00~6.20) 2.25(0.70~-5.30) 10.35(5.10~32.30)" 11.65(6.70~24.50)
E £ 20 0.10(0.00~2.60) 2.10(0.80~4.20) 7.60(3.80~31.00)" 13.60(7.20~23.10)

HiA 4.94 0.33 12.47 0.77

P1i 0.085 0.850 0.020 0.680

gxR4

2151 %L SHBG (nmol/L) JEZE (ng/ml) FHZIK B(ng/mL) W% (ng/mL)
IEHR R 20 82.52(40.73~135.30) 5.05(1.72~12.60) 0.39(0.23~0.62) 2.62(0.44~7.78)
R 20 61.78(31.24~118.30)" 11.70(4.04~25.71)" 0.57(0.26~2.03)" 2.26(1.20~17.48)
AEJpE4 20 43.40(17.59~111.10)" 16.71(6.80~54.32)"" 0.55(0.34~1.17)" 2.70(1.74~7.66)

Hil 12.22 32.89 15.74 1.43

Pl 0.002 <0.001 <0.001 0.490

e LH: {R8AE R, FSH: DIRREE; SHBG: MRS E

3 ifig

T JHE X6} 2 P 38 25 K S O S i B 2 5 A T
TR BORAE . I BT AT R I AT A
AR L B AR AR G LH 20 ', AR &
SEXLH K-, LH Bk oy iR . LH #Z WE(E O
BERTIEFAREE ™, EREEE A 2R b2
i, LH. FSH KFFAXT AL M A 5T 508 o
TR T VG AL LH K LH 38R 6 (08 B
RO 20 2 T, ST AT A5 e — B, X EEEL
WA I FE R R AE — B R b R 1R ik -
A - MR T RE. SR, 9 AN — TR A )
ARIERES R BB R i B A e, {E R
LH 433 JCHA 5 ™, 53 i] BB 5 122 50 S A7 i 1K
F 3 2 R A EPA TR A L, RAEER
b CONEFRERT TR, BFIGET 2 il KEEA
I AR 6 1 — 2 B A IE X35 F520) LH Z0 i A 5%
i K A FHAIL .

S

[ aRSIERIKEL L, P<0.05, bRSHEL L, P<0.05,

JEHEXS T e figi — A — PR B A A /R P AL 5
H M A B . AR5 K IR RE e AP 7 28 £ 3 1 7
leptin Fl neurokiniB 7K - {2 3& & F1EH 4, 1 L35
SHBG 7KW T IEH 4o Leptin (AN BGE i
PS>, I AR K AR 2 AR S 5 R - R
A B AU RS 1T A2 leptin S HL Az MR 58 A
AR BOA R AR B AR R R PR D e DR . &
WG I B FEE BRI, Y leptin 7K
PAEEMEN 225, L E MW leptin 7K V- & 5
B, XGLEERARFRSTRE -, A
KRBt s, ANEYE leptin 5 Feil
leptin SZAKREE A 5 AT GnRH K 43 WA 550% 3l
W LH K FSH 43 221, 857K F leptin AT {2 ET
WiRzh P SRR s I leptin 7KF-5 I ik 42
IEMIE, XTTHES leptin IEPTA O 2 ik, /4§
HEREJLZE SN A leptin K-F-HEI, 1 FA7AE FRARARDT
HX leptin ZKFAS 2 LLRIELC GnRH 4330, DA
LH 43 24,
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TR T 25 BE PR AR DG 1 N 23 I L 5 5
HIIL SHBG TREEDIMSE, L 5 2 SHBG
IKSE#RAL, A Tanner I S, LH 23, 4
Kk . A 2ok B — 35 B v o & L
B B, WOEE 55 3 R UM E
SHBG. FSH., LH K-V 8Tt m, LMY LH
JKAF- TG B i A B0, B AR IR D 43 AR 1 a8t A% i R
( genetic risk score, GRS ) 517§ SHBG 7KF T [%
BRI, I H GRS 5 SHBG X[ i Z4ht LA
B IR P AR K IGF-1 43,
REAIR 7 e RAEURPE, T B = S R
MAE, kAR o JB 5 2R Il e 7R NE ik £ B rh 3k
PR SRy B G g B B IRE AN (R T SHBG
A AL . MR B OGS 2%, s T 55 A LAY
TEPE, {0 0009 52 1] R e e, T
FLEET ™. AR, R KT I ME 3 AT AR
T EE AN — A — e 1 R B B B A A
HH, BB LH BRI,

NeurokiniB ( NKB ) JE&5% M # 5 2 (14 3 —
R, 5T e Z 8625458 N5
AR5 . Zifith NKB K HSZ 4K NK3R (03 P 26 7k 5%
AR A BROGAR 1 B 2 T R VAR i RS A P
B 4 S 5 R NKB/NK3R 3 6 78 M B 75 i 39
e BUAF AT M0 R PR R AT 4R LH Rk B
Kinsey-Jones 25 ™ % 3l NKB {4 5 77 7] # 1] 51 5547
W S R IR YT R ME R LH 2000, 55— I oY
7% NKB SZARFE B AT WD LH 5300 1 45 3 Fl4fg
i, e B R Sh R Y, AR S R e
JiFe Do A R A B AT NKB /KP4 E 7 AR 4
i, B LH ORI TIE R (RS, S53hse
B AR AT

Kisspeptin M HAZARIZ 455 GnRH 4314 (1Y 8 2L
G, AL WoRgnhid Kisspeptin Y5
PRl KISS1 2K 17 9 748 A S BTG AE 14 Jit 3= PR D g il iR
HE ™, G2 AR FE P GPRS54 T 2845 T 93
HORK PR L P S A R Kiss-1 7E2E 24
E T i mRNA k5 0E 6 IR i 33 in 7
RE TS B AT L B3 13 kisspeptin 7K P38 1E 5 X} 1
i P, E leptin B Z () Sh WAL kisspeptin 26
IR P SR leptin B2 (RGBS AN
VEST kisspeptin PTG AR PR BRIL R 1 500 ), X4k
W 5¢ W kisspeptin #1122 4% 7] BEJE leptin AY T U774

AT, SEES SRR . TR
NKB 4 Kisspeptin #ZAZ 1 LiFE R+, H[EZ
A BN s g B ARRIFSY SR IE AR
ZH M3 kisspeptin ZKFEAERELLS, 5 3h¥sC i at
FEER—8, HERARAGIHENL, Wiy
FEAS & /NA Ko leptin, neurokiniB Fll kisspeptin 2
V) PR RH B AR FH O e i — A4 — 7 i A ) 9 45
B B 2D FFEIE S

AT 5 8705 A kR A P P B S 2 LH B
RIEAEAIXSEEAR, PIRES ML = leptin, neurokiniB
FIAE SHBG 7K - b FLAF 538 % A4 3] 55 1 HTAH G
TE X HE SR AR A A B 2 L )12 W e P A
%8 BMI BYFZMA R R, [R5 B 22 5L s pF 5T R
Wi TR~ MR B AR 5 T B 0 GnRH. 34 Y
PEPERIL o
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