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[(WE] BR BEESEEAAERRE (BM) 5LELFTHERAR, (LR S LB SR LRH%
WA . A9 B TR/ HT 2 BRI L3R S R Gt . 73k Aicd TP AR M a2 T 53R 7 LUK 2017
A 7~8 AT 128 Bt 2B Loy R P AL (CPP 4L, 87 1)) FnAk et il (PPP 4L, 414) ,
[FIHFAN A 51 BIR & B B AR Jxd BRAL . FIFIURE X Mo Al b i 2, BRERA 2L, JRF414t. kX,
P XA BBV R, AR RY4ERS . BMI, BMI-Z {8, 545, SRR, MK FE50m s
KA SESRE, LRA A TIR T LR A B ARG, SR SXTIRAI AL, CPP 41R1 PPP 418 L P AL . BRS . 4KT .
YRR ok X fTe B LU IR IE RSB R / 4= B i Lb AT (BB + RS ) /7 JRT IR b3 T e (39
P<0.05) , 1M LiRTAERIER RIS /- AT nTe CPP 41/ PPP 4] Hhiw 22 R o2+ 3 (¥ P>0.05) . 7F
PR, SRS RAAEARAERE (LH) ZERME N SR RE R E (LHRH ) #ARE A LH W6E(E |
LH/ P36 R 2R 0 (4 b 3 i TARIRAR 4], 2 RIAGIHEE L (¥ P<0.05) o [FIEE R4l ARIARRE %
41 LH FERMEM LT X R BT (B P<0.05) o &1 IRIES RAYB T fE A & L # ik AR %
(R BRI M A Rt — 29T [ MELRILBIZE, 2020, 22 (7) : 762-767 ]
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Association of body fat ratio with precocious puberty in girls

WANG Ling-Xiao, CHENG Ruo-Qian, ZHANG Miao-Ying, LI Xiao-Jing, XI Li, ZHENG Zhang-Qian, LUO Fei-Hong.
Department of Pediatric Endocrinology and Inherited Metabolic Diseases, Children's Hospital of Fudan University,
Shanghai 201100, China (Luo F-H, Email: luo_fh@163.com)

Abstract: Objective  To study the association of body fat ratio with precocious puberty in girls. Previous
studies have shown that body mass index (BMI) is associated with the girls” age of puberty but have not revealed
the association of body fat ratio with age of puberty. Methods Based on the consensus on the diagnosis and
treatment of central precocious puberty (CPP), 128 children with precocious puberty who were admitted to
the hospital from July to August, 2017, were divided into a CPP group with 87 children and a peripheral precocious
puberty (PPP) group with 41 children. A total of 51 girls without any puberty development signs were enrolled as the
control group. Dual-energy X-ray absorptiometry was used to measure the body fat ratios of upper limbs, legs, trunk,
android area, gynoid area, and the whole body. The association between body fat ratios and precocious puberty was
analyzed with reference to age, BMI, BMI-Z score, bone age, ovarian volume, and hormone levels. Results Compared
with the control group, the CPP and PPP groups had significantly higher body fat ratios of upper limbs, legs, trunk,
android area, gynoid area, and the whole body, legs/whole body fat ratio, and (upper limbs+legs)/trunk fat ratio (P<0.05),
while there were no significant differences in the above body fat ratios and fat distribution indicators between the CPP
and PPP groups (P>0.05). For the girls with precocious puberty, the high body fat ratio group had significantly higher
luteinizing hormone (LH) base value, luteinizing hormone releasing hormone (LHRH)-stimulated LH peak value, and
LH/follicle-stimulating hormone peak value than the low body fat ratio group (P£<0.05). Compared with the control
group, both the high body fat ratio and low body fat ratio groups had a significantly higher LH base value (P<0.05).
Conclusions The increase in body fat may be a factor inducing precocious puberty in girls, but further studies are
needed to determine the mechanism. [Chin J Contemp Pediatr, 2020, 22(7): 762-767]
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HBERE DA R B AR
{35 00 7 b 0 R A 7 B T A ML AN T
5, MR S AR A R s 5 S
BIRFMFUL ARG RLZHE 7 HRAE
AR AT 2 T — D2k m i, B2
('precocious puberty ) Y A& 5 % 52 BLZ AT T = 1 4
e, TUE ML Y B O T M RUE SR L
R TR, BT 8 4 LI BLAR —
PEAE AT AIPERRIE R, B8 7E 10 2 Z AT B A &
VI, BUEEAE O B UNTHEIE —HEEE Y, JLE
PG IR R LT RT3 g FPARPEPE 2 (central
precocious puberty, CPP ) FISMEPEM: 24 peripheral
precocious puberty, PPP) Fj K25 P CPP 8 4%
Ao S DR S BT e i T 0 R e e AR R
T ZE ( gonadotropin-releasing hormone, GnRH ) ,
P AR 0 DA 1 R el B A 7 I 0 IR
R, WIEN . SMEFEA KT R PRk 5
M7 PPP J2 5T 2% b Jt P9 5 2 A 4% AP 55 1A R T
mEBHFMKF, BERAS AR, A
R N RE S Ak b0 S Uk N = i 19y e i
JAR IR BB L | PRGN TR
SNFIE T RESMIREEN ri T AL S B R
O ZI R, L E AL 5
DA BBV, PR EILRZ AN
R, R A L3 5 PR DR 0 LB [
WA AR A AT R Y FEE PR
PRZ, (REIRE (BMI) 25 H B Has
IZARAR AR SR, H R RTE, AN REMER
A S 1A 9 - TR A i B B T, BT BMIT O
NREA RO SRR 0 T LB PR 52
BeAh, HATA LSRRI BRI, PR
AL W FPEAL 32 2R T LR IR E
UL, B2 W LI PRS2 30 F A A R s
AR FE R BURE X2 W e I 45 95 3 A 41 4 B
T BRI E , TR 25 5 i R A R RO R
(luteinizing hormone releasing hormone, LHRH )
KA MR AR A, PRAREAL S IR R H
oL KRR RAE PR AL RE RS B hnif” SReitt
— BRI R B AT RNG T i oA S LE R
AR, i i 7 U L E A
KA BRI R

1 #ERSFHE
1.1 HRII&H
A1 A 2017 45 7~8 H IE RN 51
RE R A B A 2 128 ] (5.6~109 %) 1E R
o4, S PR R 2O W 567 R
(2015) ) "' 4T LHRH 3 & 86, 2R145 w4
M ZE (luteinizing hormone, LH ) IE{E F1GN 5] 3% &
(follicle stimulating hormone, FSH ) & {H, # LH
W {H = 5.0 IU/L H.W§&{H LH/FSH = 0.6 iZ ¥ & CPP
(87 B, 87+1.3% ) o HARAHERMIE . Mccune-
Albright ZEAAE . Fe M E IR K TG A RE . HAR
NRINRE S W P n 3t 41 0] (4EE 8.8+1.1 %)
Y9N PPP . JIUAA 51 BMEERRE . T8 —HIERE
(ARG JLBE R 6 BRAH . AW 4252 1R~ g L
BREE B BE 240 BRZE Bl 2 4IbUE ([2012]130 5 ) , 3k
C I E N AN b= N s ST b= e
1.2 —MRARIRE. EIREEFE TR

WA LA . FL5 3G REFa] . ) i) |
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HE, 8H RGZ-160 ( 717215 ) (R EH AR & ) L4
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118 BMI, BMI (kg/m®) =& (ke) / B (m)’s
Ik E 0~18 # )L . H /A IAEUE A K
ki3 BMI-Z {5 "7,
1.3 £ 5K % DEXA 13# R M 2ists

M JH GE Healthcare Lunar DPX NT-151880 %X
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w2, RUAREARRT /B AR . BRERAR T / 4B
Befy. (LSRRI + BRFRAR ) / kTR "7 R
SCHRARFIR T /IR . BRARIE T / 2B g |
(_LJBARIT + BEFRAE T ) / J5 B 5 23500 i Bk by K
Tref . AR/ 2B (BB + BRE) /4K
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LKA 1 4B BRES/ B ( L+ BRAR) /9K
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B1 WEEXZLE
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FTEMHITESABERERITE

1.4 IRERIEERE

PEVCR ORISR 2 KR 8:00 il U Ik
1A LH. FSH S — % (estradiol, E2) . &
2% IfE W ( dehydroepiandrosterone, DHS ) | 17- ¥£ 2%
fifil ( 17-hydroxyprogesterone, 17-OH ) ffFEAit /K-,
SR 5 i DKHE T 2.5 nefkg 1Y SR F AR (ELER B OR
100 ug) - 15, 30, 60 min Ji $l1 B il #F I 57 B %
& LH. FSH, MEHGSHIB LH, FSH s fEAE N
LH UK WE(E . FSH UL IE(H .

SR A B P s ARG I U R BE A, B S AS
B (mL) = BIEK (em) x 58 (em) x & (em) x
0.5233,
1.5 FITFESHR

K HI SPSS 22.0 PR AT S dl b B, ViR
BIIED + bpizs (xxs) Fon, Z4E AR
FHEARZR D7 220007, DI LURCR T SNK i i 2%
SrATBERER AL (oA ELIRIER ) [Py, (P,
Pys) 1 3R, PIZHE] LLECR H Wilcoxon BRI ;

ZH [A] Fe K Kruskal-Wallis 556, PP FL i8R
H Nemenyi £ 45, P<0.05 NZEFHGIHE L.

2 #R

21 IEARFEAEEE
X} BB 4. PPP 4H F1 CPP 4H [H] 4F . DHS
MI17T-OHKFM R ZR LaitE X (3
P>0.05) ; CPP 41 5 PPP 4H # # BMI. BMI-Z
i, B OY AR 2 & TR (3
P<0.05) , IMi7E CPP 41 PPP 41 [a] b #5522 53 6
GiitE L (¥ P>0.05) o CPP 41 )L LH FEAHE |
FSH AR EF E2 1 53 5T PPP 40 FINT IRZH (3
P<0.05) , Ti7EXT B 4L A1 PPP 41 ] Fb 35 25 R 0S¢
R (B P>0.05) . W#E 1,
2.2 REERRIERS RS

NG % £ DXIRIR I 7 1t 592 X Sk gl 4 I i
Z W, s B BRES. K. B, X
Ko B R[] XS] B % e 22 bl s e T AR
Wi A, IRt /8 B/ 8. (k
Je+ BRI ) /AT, s R B, ERFTA K
B ZH CPP 401 PPP 401 3w TXF R4 (1
P<0.05) , Tfii CPP 2H 1 PPP 4H [a] b4 22 ¥ 48
TR L (P>0.05) o BRI Aida s s / 4 5
Jig 7 EL AT (i + RS ) /K s W L 7E CPP 4l
H1 PPP 41 rf 24 i 35 8 T RIR4H (¥ P<0.05) , {H
CPP 2 #11 PPP 4 [H] Fb 22 R B RGBS (¥
P>0.05) o YK/ =555 AR 3 2H IR He i 2: 5 0
GiitrE X (P>0.05) , W2,
2.3 IMiEMEKESH

M5 128 PR R A R 2 BN R
B 24.5%, H LA B IRE R 24.5% J 5k 128 fl
PRI N E IR R4 (2B IERIRR >24.5% )
AR R4 (2B KIERE< 245%) , 5P HbE
{AERA . RN R A AN S AR R A MLV PR R b o
G5 OR, LH JERIMETE 3 4106 P A 2 A 4
TR L (P<0.05) o AR RR 4] AR Bg % 4
FSH JERYEF E2 {8 535 TXTIRZE (P<0.05) , i
ARG HRA S M RIE R A 22 R TS A8 X
(P>0.05) o mriAREZR4 LH UE{H AT LH/FSH I {H i
1 TARMARE %4 (P<0.05) . DHS #l 17-OH 7
7E 3 M LA 2E G L (P>0.05) . WLER 3,
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éé 1 j(Tj‘,%‘I‘E\gE\ PPP Zﬁﬂl CPP ZHE‘]IIEFE##?EIZHST (§15) Ei[Pso (st’ P75) ]

X REZH PPP 4H CPP 4

A (n=51) (n=41) (n=87) FIH {6 P
AEWS (%) 85+13 87+13 88+1.1 0.51 0.602
BMI (kg/m’) 145+1.1 16.5 +2.3" 16.9 +2.2° 24.42 <0.001
BMI-Z {1 -0.6+0.8 0312 0.5+0.9° 24.83 <0.001
B (%) 73+1.8 9.6+ 1.5 10.0+1.3° 57.32 <0.001
LB HL S (mL) 1.1+0.8 2.1+13° 23+ 1.1° 23.64 <0.001
T oE HLZAR (mL) 1.1£0.7 23+13" 25+13" 25.97 <0.001
LH 3R {E (/L) 0.1(0.0, 0.3) 0.3(0.1,0.7) 1.2(0.6, 2.3)"™" 82.56 <0.001
FSH JERf{E (TU/1) 2.6(2.1,3.4) 27(1.5,4.2) 43(2.9,6.4)"" 31.48 <0.001
E2 (pmol/L) 12.0(0.0, 26.0) 16.0(6.0, 26.0) 29.0(9.8, 43.5)*" 16.78 <0.001
DHS (ug/dL) 43.0(24.0, 76.1) 54.6(39.9, 72.2) 46.7(25.2, 68.6) 3.27 0.195
17-OH (ng/ml) 0.6(0.3, 1.0) 0.5(0.3, 0.8) 0.7(0.5, 0.9) 2.48 0.290

TE: [BMIAAESEEL [LH] S04 3 [FSH] UMERIRGR ; [E2] MERGR ; [DHS] BEARMER ; [17-0H] 17- B2, a5 SXHEA LA,
P<0.05; bR PPPALE, P<0.05.

x2 WA, PPP A CPP AEKIEXERIEMS AR (xx5)

I HE 4] 4 4]
ama Ao ek
i (%) 9+4 198" 19+9" 32.83 <0.001
S (%) 18+6 29 + 8" 29 + 8" 3851 <0.001
KT (%) 16+5 25+ 8" 2649 27.61 <0.001
BHEIX (%) 18+7 29+ 9" 30+ 10" 28.04 <0.001
LXK (%) 29+ 1 38+7" 38+8" 27.68 <0.001
25 (%) 15+5 25+ 7" 25+ 8" 38.56 <0.001
T/ 25 RRli L 45+5 45+3 46+ 4 0.23 0.796
SRS / 4= B A Lt 38+5 40 + 3* 41 £ 3° 7.58 0.001
(L + BB )/ HR AR e 95 +20 104 + 13" 105 + 16" 6.97 0.001

e a mEXTHRAHLES, P<0.05.

#3 MRA. HEMIEEREMSEREREMBMRAFLLER [Py (Pys, Prs) ]

OpiEd B2 ERpEZY
s s e L
LH FERH{H (TU/L) 0.1(0.0, 0.3) 0.8(0.2, 1.4)" 0.9(0.3,2.2)"" 56.16 <0.001
LH W4{H (IU/L) / 12.4(6.7, 23.3) 19.6(7.7, 38.5)" -2.45 0.014
FSH JEfli{E (IU/L) 2.6(2.1,3.4) 3.8(2.3,5.8)" 4.02.7,6.2)" 17.20 <0.001
FSH WA (IU/L) / 14.5(11.5, 20.1) 16.6(12.8, 19.0) -1.07 0.284
LH/FSH I&{E / 0.9(04, 1.4) 1.2(0.5,2.3) -2.50 0.013
E2 (pmol/L) 12.0(0.0, 26.0) 19.5(6.0, 37.0)" 23.09.0, 41.5)" 12.24 0.002
DHS (pg/dL) 43.0(24.0, 76.1) 46.7(22.9, 69.2) 54.8(35.7, 69.1) 2.37 0.305
17-OH (ng/mL) 0.6(0.3, 1.0) 0.6(0.4, 0.8) 0.7(0.5, 1.0) 3.28 0.194

TE: [LH] EAEER s [FSH] BERNEER s [E2) MBS [DHS] BUARMERT; [17-0H] 17- 32220, a s SXSHRE AL, P<0.05; bR
TRARRR A AL, P<0.05,

765 -



BREHW P % R & Vol22 No.7
2020 4E 7 A Chin J Contemp Pediatr July 2020
3 iTig ) =R S b B AR = A e, H =38

JLZE B E AL B B T S A S TR
[ 0 M R B TR A S R A R PR ) L A S AT
FERM, MERELEE S A7 S B WA & B B
g M e R L B R A . 9% A — T
FEAEH, 5 BMIIE® B L AL, BMI i KM%
HIE 8.0~9.6 X X — MBI A E W LB i, i
TE 8.0~10.2 % I FH BRI B LB 8 &7, Rl A 28
WIS ESE R4 AT T 10 4~ H Y5 Kaplowitz 45 2
JESER TR, 5 3~12 FEELES, TEn
BMI /K5 £ 8 07 A B B A0 B 3L 55 &k 7 st 1]
X, AWFFE LB CPP JLEE I PPP L3 4 B A fk
R R F S TEREX L, 558 CPP Al PPP A
A S A R R R34, 4538 5 SCRARaE — 20 ™ (HJE,
ARBFFTLE R BN, CPP 4 L4 SR NE R4 145
FERNG I 4015 4 545 5729 5 PPP 4 £ L TC i b 2%
Bilo AL, ZW0 SR EE B R IR IR B B
(1R HEL PR i I 5 & /D U R, St s R
R MR EZHF R P, 454 LG KR
RHAF IR 45 5%, /R MAAG A e LR AR B
PRE T MR B F IS SR AT, H5 T it -
A — MR A S B A A SR M 1
52,

H T, ZEVEOAE I S0 R A R 5T
X F LA LS A2 I DA T AR T A bk
fERFHEN, WfERILMAZE . JLEAT .
BALEE MBABRBLERE I 0P b T
e - T - PEIME (HPGA) HhrP A G R ny 52
WA TEbR . GnRH U IS 7] LI HPGA 2
fen shig o, 5 BhzWr X 4> cPP 1 PPP &L, &
TEAS LT B0 & B MYE RS st B2 2 %45
Fro AN 50 4 THD MR I 1 P4 RS 3 ) I T R
ZKF, AT T LH BERIE . LH 08 . LH/
FSH Wl . FSH ERlHME . FSH IE{E I E2 78 2K NG
KA G AERA P22 455 BoR m iR
ZH EAT Y LH A E . LH 0 {A . LH/FSH I4(H,
A5 0 FSH B Rf{E . FSH I A1 E2 A K
X Uk W LB A PN i 5 25 i Y 38 = A R REAE AN R T
FSH /KPRyt FIfisgm LH A4, M5 JLE
PR K A T BB Ko

BMI. BMI-Z {HFIAREZAE A AL REVE A 14 &

TR R BRI S PRRCR HIA B . 2251 . Deurenberg
55 PGSR R BT 5L Y BMI AU S5 2 1]
KFR, ERXF AT =)Lz HEDLE LLAE g
FErrhEJLE LB, 163 4JLER BMI KFA [H
MIEOLT, HEDLEA AR AR S, H2E09E
WE. ARV, BMIZELE M ITA i E M
NEJEFR PRI, BORRR R, (HRBUZEZE, K
RIE T EE AL TR IZ R Y B WA R
Ut BMI Ry — 300 {7 Ak i AN A 1A I R 2 2 1) 4
A B AFTEAR K B S BRE, FRATT AT AR R B 2
— B E%, BENMRAS S EFEEHALSSA
AR BMIAE Y, tbsh, fEA KR B2 1 B4R
NEFH, #HE2HEANERKBFIRITE, Bd
LU T LA HZNE N, e BMIWIF A & A4
AR, RN TE SRR R AE T BE AR P T
JUEE X —FR R A, BMI A Jmy BRAE B Oy B 3
EAERKRKFERES, THEFELFHED, L
B R e AR A2 A, BRI, B S ILA
A I AT 3 T AR L E ) BMILBE K
I, WFrHEFERKEAS GRS BML T, Xa]
RESE LATEAF S A ] BMIVE R NEBEVEAG FE ARy, 1
ARG LR R o R RN 22—

AHF5E R ] DEXA L 5E B A 2 K i 7
SrIEoL, AEAHT T RRMARRE R 5L LT M
ORI 22 Sk, BIFOE S A o IR g 40 L 25
il LH 1l LHRH 3% LH W8 5 5w, Sniig
FEE MR R S A L B R AR RZ —,
B BB A B i — 2D BE9E . APPSR NI
JHE R LA SC R A TSGR T — M, H
A FE B Jey BRAELE T B/ NEA RIS, BIFSR
X G P Ity ME LA ST 4B, A B RO KA
2 IFFE LA A B B IR ) O

(& % x W]
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