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Update in the etiology and treatment of sexual precocity
Mi Jung Park, M.D.

Department of Pediatrics, College of Medicine, Inje University, Seoul, Korea

The pubertal activation of gonadotrophin releasing hormone(GnRH) requires coordinated changes in
excitatory or inhibitory amino acids, growth factors, and a group of transcriptional regulators. The
age of onset of puberty is progressing to younger age. Factors affecting early puberty include genet-
ic traits, nutrition(body fat) and exposure to endocrine disrupting chemicals. In rapidly progressing
central precocious puberty, gonadotrophin releasing hormone(GnRH) agonists(GnRHa) appear to in-
crease final height if treated early stage. Further large scaled long-term follow-up study of the ef-
fects of GnRHa on final height is needed. (Korean J Pediatr 2006;49:718-725)

Key Words : Puberty, Sexual precocity, Endocrine disrupting chemicals(EDC), Gonadotrophin releas-
ing hormone agonists(GnRHa), Final height
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Fig. 1. The relative influences of hypothalamic, peripheral, and
environmental signaling on the physiological variability in
timing of puberty(A) or the occurrence of a subset with sexual
precocity(B) or the shift of the whole study population toward
early pubertal timing(C)(Adopted from Ref. 1).
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Fig. 2. Genes involved in the transsynaptic and glial control of
GnRH neurons at the time of female puberty. These genes are
postulated to function within a cellular network organized into
three interacting domains. Domain I contains the transsynaptic
inhibitory components of the system, i.e., GABAergic and opia-
tergic(preproenkephalinergic) neurons; domain II contains the
excitatory neuronal subsets(represented by glutamatergic and
kisspeptin—producing neurons); domain III is composed of as-
troglial and ependymoglial cells. VGLUT, vesicular glutamate
transporters; VGAT, vesicular GABA transporter 1; GLDH,
glutamate dehydrogenase; GS, glutamine synthase; Glu, gluta-
mate; GIuR, ionotropic and/or metabotropic glutamate receptors;
GABAR, GABA receptor(A or B); M/L-ENK, met or Leu-
enkephalin, OPR, opioid receptors; TACE, tumor necrosis factor
alpha converting enzyme; TGF @, transforming growth factor
alpha; NRGs, neuregulins; erbBl, 2 and 4, receptors for TGF «a
(erbB1/2) and NRGs(erbB4/2); TGF B, transforming growth
factor beta; TGF B8R, TGF B receptors(I and III); IGF-I, insu-
lin-like growth factor I, bFGF, basic fibroblast growth factor;
IGFR, IGF-I receptor; FGFR, FGF receptor; PGE2, prostaglan-
din E2; PGER, prostaglandin receptors. (+): stimulation, (-):
inhibition, ?:not known. Adopted from Ref. 5.
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Fig. 3. Average ages at onset of breast development(B2) or
menarche in different well-off populations around the world
(Adopted from Ref. 1).
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Table 1. Clinical Features of Early Sexual Maturation in Girls
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Fig. 4. Role of leptin in pubertal process(Adopted from Ref.
14).
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Table 2. Epidemiological Studies Investigating the Relation between Potential Endocrine Disrupting Agents and Onset of Puberty

in Girls
References Study area  Pollutant Exposure Subject Findings
Blanck(Ref. 16) Michigan PBB, PCB Prenatal + 327 girls High PBB with earlier menarche &
lactational earlier pubarche
Colon(Ref. 17) Puert Rico  Phthalate Pubertal 41 Pt. & 35 control High Phtalate in thelarche Patients
Krstevska-Konstantinova  Belgium DDE Pubertal 26 immigrant & Higher DDE in immigrant children
(Ref. 18) 15 Belgian girls with precocious puberty
Vasiliu(Ref. 19) Michigan DDE Prenatal 151 girls DDE was associated with earlier menarche

PBBs, polybrominated biphenyls; PCBs, polychlorinated biphenyls; DDE, dichlorodiphenyldichloroethylene(=metabolite of DDT)
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Fig. 5. Pathophysiological relevance of endocrine disrupting
chemicals in precocious puberty observed in migrating children
(Adopted from Ref. 21).
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Table 3. Height Outcome in Children with GnRH Agonist for
True Cental Precocious Puberty

Age at Treatment Height gaip

Reference N Sex initiation duration (FH -PAH")
(yrs) (yrs) (cm)
Heger(Ref. 29) 50 F 6.7 44 5.9
Arrigo(Ref. 30) 71 F 7.0 39 29
Klein(Ref. 31) 80 F 5.4 5.7 9.8
Mul(Ref. 32) 18 M 4.5 8.0 12.5
26 M 7.6 4.7 6.2
Adam(Ref. 33) 72 F 79 29 3.4
Ahn(Ref. 34) 25 F 7.3 34 3.6
5 M 7.2 54 9.4

“Final height was defined as height velocity less than 05
cm/year or if bone age was >15 yrs in girls and >17 yrs in
boys

TPredicted adult height before treatment was calculated according
to the method of Bayley and Pinneau method
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