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Serum levels of leptin in obese Thai children
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Objective :  To study the leptin levels in obese Thai children and evaluate

the relationship between leptin and body mass index in obese

children

Design ¢ Descriptive study

Setting *  Pediatric Endocrine Unit, Faculty of Medicine, King Chulalongkorn
Memorial Hospital

Material and Method : Forty obese children were divided into 4 groups according to

gender and puberty. Serum leptin concentrations were measured
by ELISA commercial test kit. Body mass index (BMI) defined
as weight in kilograms divided by the square of height in
meters (Kg/m’) was calculated. Statistical analyses were
performed using SPSS. All values are means + SD

Results 1 Serum leptin levels in obese girls were marginally significantly
higher than in boys (53.8 + 21.3, 41.7 + 22.0 ng/mL). Also in
obese pubertal children, girls had a higher serum leptin level
than boys (65.8 + 23.9 and 31.3 + 16.7 ng/mL, p= 0.02). In
addition, the level of serum leptin significantly correlated with
body mass index in obese girls (r =0.594, p = 0.003) but not

in obese boys.
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Conclusion : Control of leptin production in obese children may be sex different,
and through unknown mechanism it may trigger the onset of

puberty in obese girls.
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Obesity in children and adolescents is
increasingly prevalent. Leptin, a product of the ob
gene located on chromosome 7Qq31.3, is a 16-Kda
protein secreted by differentiated adipocytes. Itacts
on the hypothalamus by suppressing food intake and
stimulating energy expenditure.™ in human subjects,
a high correlation between the body fat content and
serum concentrations of leptin has been found.” In
addition, level of serum leptin was reported to be
higher in obese subjects than in those with normal
weight. This renders a state of leptin resistance in
obese subjects.”

Aims of this study were to measure serum
concentrations of leptin in Thai obese children, and
also to evaluate the relationship between leptin and

body mass index (BMI), sex and puberty in children.

Material and Method

Forty obese children were divided into 4
groups according to sex and puberty : group 1
prepubertal girls (N=10 ; age 7.5 + 1.8 yr.), group i
pubertal gifls (N=10 ; age 12.1 £ 1.4 yr.), group Il
prepubertal boys (N=10 ; age 8.0 + 1.6 yr.) and group
IV pubertal boys (N=10; age 13.4 + 1 2 yr.). Puberty
was defined when girls had breast tanner stage il or

over and boys had testicular volume more than 4 mL.

Chula Med J

Body mass index (BMI) was defined as weight in
kilograms divided by the square of height in meters
(Kg/m?) was calculated, Fasting blood samples were
obtained in the morning. After clotting, the sera were
separated and stored at -70 °c until analysis.

Serum concentrations of leptin were measured
by ELISA commercial test kit, which is an enzyme-
linked immunosorbent assay based on "two-step”
sandwich type (Human Leptin ELISA, Diagnostic
Systems Laboratories, Inc, Texas, USA). The limit of
sensitivity was 0.05 ng/mL, the maximal intra-assay
coefficient of variation was 6.2 % and the maximal
inter-assay coefficient of variation was 5.3 %.

Statistical analyses were performed using

SPSS. All values are means + SD.

Results

Table 1 shows clinical characteristic of all
subjects under this study. Leptin concentrations were
higher in prepubertal boys‘than in prepubertal girls -
(52.2 +22.5ng/mL., 51.7 + 19.4 ng/mL, respectively).
A mean concentration of serum leptin in obese
girls was higher than that in obese boys (53.8 +
21.3 ng/mL, 41.7 + 22.0 ng/mL, p= 0.06) Pubertal
girls had higher concentrations of leptin than pubertal
boys (55.8 + 23.9 and 31.3 + 16.7 ng/mL, p= 0.02)

Table 1. The clinical characteristics of the 40 obese children.

CA (yr) BA (yr) BMI (kg/m2) Leptin (ng/mL)
Prepubertal girls (N=10) 75+18 93+ 22 265+ 3.0 51.7+ 194
Pubertal girls (N=10) 121+ 1.4 139+ 2.1 31.7+ 84 558+ 23.9
Prepubertal boys (N=10) 80+ 16 93+ 23 288+ 3.7 522+ 225
Pubertal boys (N=10) 134+ 1.2 153+ 1.3 299+ 35 31.3+ 16.7

CA = chronological age, BA = bone age, BMI = body mass index
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but this was not difference between prepubertal girls
and prepubertal boys. There was no difference in BMI

of girls and boys (29.1 + 6.5, 29.4 + 3.5, respectively)
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correlated with BMI as shown in Fig. 1 (r=0.461,
p=0.003). Leptin levels positively correlated with BMI
in obese girls (r=0.594, p=0.006) (Fig. 2) but not in

The concentrations of leptin significantly -
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Figure 1. Correlation between leptin levels and BM! in obese children.
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Figure 2. Correlation between leptin levels and BMI in pubertal obese girls.



Discussion

The concentration of leptin reflects the amount
of adipose tissue especially of subcutaneous fat. ©
In young girls, subcutaneous accumulation of body
fat seems to be related, in an almost parallel way, to
increased concentration of leptin during puberty.
The results of our study were similar to previous
studies which showed that the concentration of leptin
increased with age in girls but not in boys. ©”
Inadequate nutrition retards growth and delays sexual
maturation but high nutrition may advance growth and
sexual maturation. Therefore the onset of puberty
may be triggered when a critical percentage of fat
is attained. The ob/ob mouse can obtain sexual
development after exogenous administration of
leptin. ® In addition, leptin could accelerate the onset
of puberty in young female mice.® In this study, an
elevated concentration of leptin was demonstrated in
pubertal obese girls but not in pubertal obese boys.
This suggested that the mechanism of GnRH secretion
by pituitary gland might be sex-difference. In girl,
leptin may act as a hormone which informs the brain
about the readiness of the body for reproductive
function. However, the actual mechanism remains
unknown. Serum leptin and serum testosterone levels
may show in an opposite direction as a study in rats
showing leptin inhibits the secretion of testosterone
from testes. 'Y Hypogonadal men with suppressed
concentrations of testosterone exhibit elevated leptin
levels " In conclusion, leptin levels had a positive
correlation with obesity and this may initiate the onset

of puberty in obese girls with unexplained mechanism.
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