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Synopsis Serum concentrations of sex hormones which including FSH, LH, prolactin (PRL), estradiol (E,),
17a-hydroxyprogesterone (170H-P,) and 17«-hydroxypregnenolone (170H-P;) were measured in 233 girls
aged 6 to 17. For the longitudinal study, 31 girls aged 10 to 13 were selected and studied for two years to
find out the relationship between hormonal changes and pelvic development. The subjects were divided
into three groups: Group I; premenarchal girls, Group II ; menarche occured during the studied year,
Group IIT ; menarche had already occured.

1) Changes of hormones with age: FSH and E, concentrations started to increase from age 10 and LH
increased from age 11. On the other hand, PRL concentration decreased from age 10 to 11 in menarchal
girls. )

2) Changes of hormones for 2 years: The elevation of FSH, LH, E,, 170H-P,, DHA and 170H-P, was
noticed in group I. A significant increase of E, levels in group I and II was noted. On the other hand,
concentrations of PRL in group II significantly decreased.

3) Physical development for 2 years: A significant elevation of physical development and outer
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dimensions of pelves in all groups was observed. However, increase of pelvic indices were significant in

group 1L

4) Relation between physical development and hormones: Except for PRL all the hormones increased
before the onset of menarche and the continuous elevation of E, was found with increasing age after
menarche. These results suggested the possible role of E, on pelvic development during puberty.

Key words: Pubertal female - Hormone * Pelvic development
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F1 Mesr e vl (meantS.E)
FSH LH Prolactin Estradiol 17 «OH-P, DHA DHA- 17 aOH-Ps | 17 ¢OH-Ps-
Sulfate Sulfate
mlU/ml | mIU/ml ng/ml pg/ml pg/ml ng/ml ng/ml ng/ml ng/ml
(n) (n) (n) (n) (n) (n) (n) (n) (n)
IR 126+28 | 7.6x1.1]18.0+3.2 45.6£9.0 197.0+18.6 1.7£0.3 | 327.9+£52.5 2.9+0.5 76+0.8
, > (10) (10) (10) 10 (9 (7 (10) (9 (9
L S2LEfE 19.3+3.8 | 10.3+1.1 | 14.8+4.4 93.81+16.5* | 464.4+109.1* | 2.2+0.2 | 380.1+62.7 3.8+0.8 8.4+1.1
> (9 (9 (10) (10) (9 (8 10 (8 (9
514 12.6+15|12.4+2.1|23.7£3.6 56.416.6 512.24+109.7 | 2.6+0.4|222.1%£24.2 3.2+09 7.7£0.6
> a1y (11 11 (11) 1y (10) 11 (10) 11)
I B2LEE 13.3+1.3|13.0£1.5{ 13.4+£1.3** | 122.6+23.0%* | 517.4+1394 |[2.7£03|271.7+37.7| 2.9+05 78%+1.1
an (11) (n (11 (8 (10) a1y (8 (8
5l 12.84+2.1 | 13.9£2.0 | 19.7+3.2 104.5+13.5 507.4+127.7 | 1.94+0.34954+175.41 2.1+1.0 9.6+15
- > 10 (10) (10) (10 (9 (8 (10) (8 (9
B 524 174422 | 13.0+2.21151+1.9 101.4+12.8 609.7+102.8 | 2.040.2 | 328.055.3 29+04 | 9.0x1.1
> 10 (10) (10) (10) (6) (9 (10) (6) (6
*P <0.05 ** P <0.01

FSH 34F#H & & b it U, SEHERICIX 135
(13.35mIU/ml) % v — 2 & U CLBES Iz 72
U, SEERE O BT 9 5% £ 105 (6.37~9.28
mIU/ml, p<0.01) & X 108 & 115
(9.28~12.03 mIU/ml, p<0.05) ® Ak KEL
DOEWEBELY RO, 11~ 140 FEBIZ
BT IREREECY AHBECIIEZTERRD
T hyofz,

LH 3105k » & CHERIEE TH % L%
L, 108% &11%% (8.40~10.82 mIU/ml, p<
0.05) %5 X OV124% & 13%% (12.42~23.56 mIU/ml,
p<0.05)DETHEZEZEXZDI, Fill~14ED
FERIZ )5 ARFEF AR L 5 B TIRI125K
B WTCOAAREREO TV ER L EHE
(12.42~18.28 mIU/ml, p<0.05) THo7z,

2) I PRL

6D IR A F CHEIBERENIC D B 3L h
BOREIH L, DWW THOME S A L #EnT 5,
FbRD B LI105%, 11RO BERFRE CHEB
EEbREAEAEYRLIEZ E, EIIED A
BREREIRREEREBZIVERCEKMBETH D
(6.47~11.84ng/ml, p<0.01), 12 CHEBEETIT
T WOFERERER AR BRI EThH B,

3) M E,

Y & &b I LIRRRRRT O 9 ~ 1051
FTTCEBDO LA A LR (20.11~47.14pg/ml,
p<0.00D), % 7-FEHICKTBEEFFLDOE K

T2 B TOLYERRE D BERICEHEY
L7 (52.01~96.26 pg/ml, p<0.05).
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1) Ifi# FSH « LH

I #F T FSH, LH & & IcE R B & i
HYH, ZovEin FSH 101.0%, LH 52.8% T
o, IFTIHRCTh BB 70L, FoBEn
Rix FSH 22.6%, LH 33.4% Chotc. MEETIE
FSH o #InEmM 2% b - O #EINEKIL66.2% T
HY, LHZI2.7% CEEI I Vv, T bbb
FSH, LH & i FERICEEINT 203 BB E T

X100

#z2 Mprr e v FEREHENRD t BE

I-1 I-0 -1
FSH NS NS NS
LH NS NS NS
: P <0.001
Prolactin n=10-+11 NS NS
. P <0.05 | P<0.02
Estradiol NS 1 =10%10| n=11+10
17 aOH-Py NS NS NS
DHA NS NS NS
DHA-Sulfate NS NS NS
1720H-Ps NS NS NS
172 OH-Ps-
Sulfate NS NS NS
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7 Sp NS NS NS
FBRAHEE TR IO Lat ¥R < b0 Cr NS Pfosoz NS
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3.4% (1B ~4.2% (IF THok, Ll
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<, DPWTIH (6.0%), FE (5.0%) THo
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A, BEECX iAo e VE)EE
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I B oo o # RfERFEKRE | ARERNKE
Estradiol : FSH N.S. N.S. N.S. NS. N.S.

p <0.01
Estradiol : LH n =19 N.S. N.S. N.S. N.S.
Estradiol : Prolactin N.S. N.S. N.S. N.S. N.S.
FSH . LH N.S. NS. N.S. N.S. N.S.
FSH  : Prolactin NS. $fip<0.08 NS. N.S. NS.
LH : Prolactin NS. N.S. N.S. P 0.0 N.S.
Estradiol :17qOH-Ps | P <008 N.S. N.S. N.S. N.S.
Estradiol : DHA N.S. N.S. N.S. N.S. N.S.
Estradiol : 17 «OH-Ps N.S. N.S. N.S. N.S. N.S.
17 OH-P, : DHA p<0.0% N.S. N.S. N.S. N.S.
17 ¢OH-P; : 17 «OH-Ps NS. NS. NS, NS. P9
DHA  :17,0H-Ps N.S. N.S. N.S. N.S. N.S.
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14~15% = A X b BEIn L, #& estrogen 1% PRL X
D 1FR I3~ TR L CTRA VY SNV icET
L ERNTB, —F Lee et al.'™Vix PRL 1% 9
~ 1R T B E 5, bhbhOBE
YRS EEAE—ICT AR TH O, &
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Ex 85 &, 1280 AEFEKE T LH, E.0vF
Fuem <, 110 AREFk#E © PRL VA B K
ExRLic, Lol, FIRFEELBFRILTL
b—HTHbDOTII L, WREFERELIAOAD
WENEER LI T o & & ks L,

B. #¥EFEEFLBOIMF A1 £ v E

10~13BD31IE X LR, WELHEDOR
SLTwisw I3t FSH, LH, E,, 170H-
P,, DHA, DHA-sulfate, 170H-P;, 170H-Ps-

sulfate FFERAICEEINMER 234 5, PRL D&

R TEANRED bhichy, BEEOEINGY L
DL E,, 1TOH-P, O HRTHDlz, RN &
< E, & LH, E, &170H-P,, 170H-P, - DHA ©
BN IIAEBBRAED b, bbb, 0
REITCI BB T/ FSH &2, Du

TLH OBEENINERZAT v A FAER (B, 17
OH-P) ZHIBMUMRBAEZREL CTD I LM
DB, PIFEE & REEDRICHIREFEHR 2 S
NETXE,0xPNERICHEML, —J7 PRLITA
EiziEd L, FSH & PRL ofic & o+EEIBIR%Y
Wdte, TTIRABOFERL TOIIIBEE T
NO RV HERIC X AEEEEA b0l T
bbb, Bl « [IFF & HIcE L HE LIRS
SRERE THWERYET A0, IF CRERICH
L BALE TR X e hyotz, Widholm et al.®®d
W5 R BB AIEFREIC T Cic ER L Tw B
EWOHHE L -FT D, BB EBRET L
DINCH AV RAICET S Te D BT REREALE
BIsh ol D EEZ B,

PRL I 3F L b I EMIEH b, & ICIIEF
TIXEE IR U gonadotropin & ¥ DO EE) & 7x
L, ¥7:11# o FSH & PRL & 3 & BRI R %
b7z, PRL GUWMER 2 W E B BTl <,
episodic IZZALT % &\ T h VM 4 ]
Bl oIl Tk PRL & Bi% & OBIE A BHIC T &
T EEZ D, Loy UEFEOIER T EAMAIERIK
T #% 1< gonadotropin 7 W HIHIfEAH & & b
PRL 7 IMEEEA 2 H 0 AMRECER LTS
b, ECUIRFSERIR 5 FH O ERBE A fT
ool b D BEDYC b PRL X gonado-
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DWTEEBRHEETH EE 2D,

170H-P i I EHcEBHEML, E, & k%
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LI IFCDHA MBIV DD, = OO
RICEIEOBGEbE 2 bh 5,

DHA & DHA-sulfate 3 EIBMH A5 2 4 F &
LCEZREHA~OBEENEL I W EB IR T
721919 Hopper et al.'®i%ii# DHA 1311~128%
TAHL, —5 DHA-sulfate 348 & & $ 1o«
WERL, HEEEOBIRISAREBINS L5,
%7z Lee et al.™ iz X i DHA-sulfate © 5t
DHA 417U, DHA o FEx R ARFKE
BOLIRIEH 5 LHELTW5, bhbhoRE
THEAT e FESR I BFCEMER DD,
WIRESEFBLEER 2> b D WIS 5 i i,
DHA O WFEIR & E 2 b BEHc KI5
B OB ENRE X i,
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W|E L7 C ORI TOBENIEE ST,

lbn &<, ik, IR X CEIT D pkEe
LT CIRAR R BERM I DT LT B &
EDREE X Mz,

C. VIRFRBUY O B ERE LD WENRE &
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SEEIC B TR T b bREBT RS s+
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HEOHRE « 2-<v, T—II II—IIER O FE
H&, 1 —lIFEO Tr Thotk. ¥ oBBigso
BUORTZEFETERVAINFECRLAE L, D
TIH, MFEDETH . Tihbb, BHERE
GHRERREFER L D REFCER LY, —F
HERVFEEE TR IV, WREERBOREEE T
BRI/ D 2 LS hddbhi,

—75, CORMONSWMEELEETS L, |
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DR GWBREDOEEN D H b 5 DI E —
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H—MERR RO BRI RER R D10~11 = A &
VAR EEDY, THERBRIhTHEE LICE
EEOREVMEEINLE D EELZBRS, L
L, BREOREBIVEREB LN IELBIF T
BV, Th& E5WEN—FTAEACH O,
EHPIERE LA EOBEIMBENES & v
7o & X OFBRFFELRCREL BB L, &
T E D KBEONIR S estrogen S WD TLHET 5 4)
BAEROEMCEME L LD ICEBLELLRET
HES, MpEEERLE Y LBk BRES
DERER LIbhbhoFRE S RIEEETHD
7z,

LLEDEHED S, WIEFRFRTO B ER L OVE®
DERFEE IEEEE L QW TEE—EBRORK
PUICHET 2 E,5WITENKE R BEYEFEL T
WA EBTRBE I T,

TR 7o BB B R AR L O SR+ B < 417,
RLLEFES, EiMBayRET I ok wEEEmE |
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