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3 2(gonadotropin releasing hormone, GnRH)

| Abstract |

lobally, there is a secular trend toward earlier puberty and an increased final height at

adulthood. In Korea, there is a trend toward an earlier menarche in girls but insufficient data
to evaluate secular trends in boys. A significant increase in height was observed in Koreans aged
0~20 years during 1965~2005. This trend has diminished, but growth maturation has accelerated
in infants and young children. Genetic and environmental factors including nutritional status (e.g.,
obesity) contribute to these changes. Central precocious puberty results from the accelerated
activation of the hypothalamic-pituitary-gonadal axis. Although the cut-off age is controversial,
clinical evaluations should be conducted on girls with pubertal onset occurring younger than 8
years, and on boys younger than 9 years at least until further prospective studies define the norms
for Korea. Management of precocious puberty depends on the underlying etiology, as accelerated
puberty can lead to a reduced final adult height. Depot forms of GnRH agonists (GnRHas) are the
standard treatment for some patients with central precocious puberty. These agents can help
restore the normal adult height in both girls and boys when it might be compromised by rapidly
progressive precocious puberty. However, in girls with slowly progressive precocious puberty or
with the onset of puberty at 8~9.9 years of age (early normal puberty), GnRHa treatment might
offer no benefit for attaining normal height. There is little evidence on whether psychosocial
problems are associated with precocious puberty or are improved by GnRHa treatment.
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Figure 1. Hormonal changes during puberty.
Abbreviations: CNS, central nervous system; LH, luteinizing
hormone; LHRH, LH releasing hormone; GH, growth
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Figure 2. Distribution of timing of puberty in different condition.

B m=Role Aler] 38 g0 AltA wsks duln
AL A7 A E ﬁEsﬂ SIS = DYE A PPN RPAL RS
S

>~

22} 747 o] ofzkollx] vk 84 o), EtellA] Wk 9] o] A
o epbe Az Foleh Sk, wd vk o 2 A7)}
ofztell ] 8.0~9.941, HAtollA] 9.0~10.94] Ato]ol] Azt
W 27] A7lek HRTHE). ARSFe AFsk-sak
A|-AA 2] BAF = HA A7)= A xS A)AFst
F-wabral- g o] 493t Qlo] Avle T AxST
o= PRI} WY Y2%F e el g

s | dxlol| M= LHe oJ8f] 128t 4 mL oo 2 7]

A= Ao] 3 Zxboln, Y 5 Ao $dsl o]2}A3A

o] Qs LeriA 7—*% 24 58g 953 1t 7}
2 R B E Ak, RO 9 2w

= 432 we} o]x} "é o] theksiAl vepdtt. o2k
ol BAlE} S SR, uE By S ukg) YalolA]



W 7P AT ol olghe A= Atk

HU ol 2 Aol HRe) ofa e
At APBE 7 F (hamartoma)©] 718 &30,
o WkE, A, ARk e, 9 (neurofibro-
matosis), J 3 EF, Fe|HEF Felr e HAS - ok
(7). 7137 o] R A, Ao uje} vhact, w@ah
] 40%°1141(8), A2k} 10~30%0l14] =R o] AT}
AREZ] AIZE dFo] 64 rIRkel oJol(9)9} B HAtellA]
A7 88 S Ayetofof gy, Bogh HololA Altg R
A AAAAF 2= (human chorionic gonadotropin,
hCG) 1] FFe] A5, APdHt- watrAl- 5ol &
43} glo] aLgto] A7) A7]2 #A)7] wlit-ol] argho] 7]
Ao T F7FE hCG 4] F4S Zh= vl F5stolof gt

3% 52 WA s EE FH|Y] S 3 GnRH &
SHAARE o]83te] A7t FY APdsRelA sHsH o R
FEH| 5= GnRHOl| 93] gonadotroped|A] LH #H|7} 5
7helE 2le ERlatd I dxsse XIdhe] 75t
2L LH 578 ol whe} 229k b4 0 2 GnRH
To] B HILH %7} 5 TU/L o)10)0] 3 AlE7]7} A
2k 7102 ghgich, e o ofolollA 24 s
Zo] dtjglks, BI-BII &7]dl+= LH Has5%7} 5 1U/L
nRke 2 1o 7% 3t R ojile] w= Aol 4
o] I et APdaHT-o] A7} EXITietE Al s
HlrAl- Al So] AstE s Gelstolof sh=H], B
SRS, AAEE, (oD, 18k A2719] ST
ZhE H7HAER o] &3t

AR oAAtelA] el ~Eztt]&(estradiol) o] o] &5
71% BRAINE AR S derllls RIZEET) vit)
B3 HRtelA] Bl 2EXH 2R o] o] bk, ofofex
o] xEgtt &Rt o]-87kA7F . 34t immuno-
chemiluminometric ZAAFA 714 LH7} 0.3~0.4 1U/L
ool AREZ17E ARFEE 7Fs /ol wig- = ARK(1),
FEIF ol 4] 040 GnRH AF7ALR Elsh= Zlo]
v 3 (10), T oA = tiF-E WA (im-

r« H

J
¢

o

munoradiometric assay) 2 Z43}7] wiEo] AEAALZ

ol &3]0l w27} ik,
St d25E BRIt ROMK|L U717

] i R Al A wskE o ¢ Sl ek A
™, MFE A== A9 glok, glvp=elx] =717
H 199315 2001 ZehdE A7) o) g
7o) WAE ATolAE= o2} 10,00078F 24 wRtellA =
0.5%8 WAL, o] $ 7Hasste] 2,.0~4, 94| oA 0,05 ¢]
R}, SA| o] % F7eke] 5.0~8 .94 M = 8 7EA] TV}
3FACH12). et gAtolA = wAEo] uig- o} 841 W]
Thollxs= 17 mlRtoln], 8,0~9, 941744 1~2780]3]tt, A}
7] olde] dRle® TS ES, 2SS, &
7IMRE717F E3kE o] 9l om, XA dxsE2 460 3Tt

2003'35E] 2007HE7HA] ARE7] o do® A e
32} | 571¥hE HHES AobEe] AgE ALY oJahd 2003
d 259, 2005 517, 2006'd 97, 20061 1210 2 1
3R Aote] 7t FTFERL §low, o] T I AxET
30.4%, Z7|AKE71 36.3%300H(13). A&} 7] %ol 9]
A%k 47) g le] ARHE IO E 2003FFE 20073714
ARE7] o) g o2 WS HHESh 9481 Tl 27IAE7]
7} 39%, 2750l 31%, X1 xS0l 27%0|3)
Th14), HEgk S5 714 35521 88.5% 21, W
HI= 1:56,58 ofztellx] @gkon, o] 7|22 Wwe
3 x5S FARY 42,9%004 A E o] ofz}e] 10, 7%
HJe o &a}3ict.

gk A A o] AmARE 1 AT Wt 57t
ShaL gle] H]lt}, Lefut oje} 2 ST} FA7E AR of
Aol ZghE]o] ARE7] AlRte] weba A vrERvk= 21914,
op T A Lot AR ellA] ARE7 7 A A Vel A

214 QgelA obaA) Sl 4 Sl A RStk

L
N

o
ol 5=

E |

g

A7 | LA |7 EEX=T}?

AAA 2 A7) Al X177} 53] ololell Bl

stelarzzixl 1191



[
M Kim JH - Lee SY - Shin CH

Table 1. Korean data about menarcheal and brest development mean age (year)

BII Menarche GII Pub_year Inv_year Case No.  Subjects Method

Hong, etal (18)  11.0 12.7 1994 1992~1994* 6,586 ES Gr4-HS Gr 2 Dr's palpation

12.8 recall
Kim, et al (19) 12.4 1997 1993~1995 4,768 MS Gr 1~3 recall
Park, et al (20) 11.3 12.1 2006 2002 982 ES Gr4-HS Gr 1 self report

12.0 recall

124 119 Un Gr1~4 recall
KNHNES 111 (21) 11.7 2006 2005 59 Age 7~12 recall

13.2 375 Age 13~19

13.9 558 Age 20~29

14.7 1,647 Age 30~49

16.2 781 Age 50~64

16.8 597 Age 65~

*Invesgation year was assumpted: supported by research fund in 1992, and published in 1994
Abbreviations: Pub_year, publication year; Inv_year, year of investigation; ES, elementary school; MS, middle school; HS, high school;
Un, university; Bll, breast sexual maturation rate II; Gll, genital sexual maturation rate II; Dr, doctor; KNHNES IlI, The third Korea
national health and nutrition examination survey, 2005
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Table 2. Secular trend of final height and puberty in Korea and Netherlands

Female Male
Korea (34)
Year 1965 1984 1997 2005 1965 1984 1997 2005
Mean final height (cm) 155.9 157.1 160.4 161.3 168.7 170.2 173.4 174.2
Mean height (cm) 81.5 84.6 87.0 89.0 82.7 85.5 87.9 904
at 2 years of age
Netherlands (2, 17)
Year 1965 1980 1997 1965 1980 1997
Mean final height (cm) 166.3 168.3 170.6 178.0 182.0 184.0
Bll or Gll age (yr) 11.0 10.54 10.72 11.0 11.33 11.45
BV-BIl or GV-GlI (yr) 4.2 3.7 36 4.9 4.0 3.8
Menarcheal age (yr) 13.40 13.28 13.15

Abbreviations: Bll, breast sexual maturation rate Il; Gll, genital sexual maturation rate Il; BV, breast sexual maturation rate V; GV, genital

sexual maturation rate V
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Figure 3. Secular trend in mean height from 1965 to 2005 in Korean girls (A) and boys (B).
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Figure 5. (A) Height velocity for American boys. Dash line, 50th centile for boys 2 SD of tempo early; chain line, 50th centile for boys 2 SD
of tempo late, respectively (36). (B) Secular trend in the mean peak height velocity for boys based on the Swedish longitudinal

studies (2).
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Figure 6. Adult height of in girls treated with GnRH agonist for progressive
central precocious puberty.
Abbreviations: TH; target height, iPAH; initial predicted adult height
before treatment, FH final adult height
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