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ABSTRACT

Leptin, as an adipocyte-derived hormone, is an important regulator of food intake and energy expenditure. In the
cross-sectional study, leptin was shown to be positively related to body adiposity and metabolic disorders in adults.
However, there were very few studies which reported the leptin as a predictor of weight gain over time. We examined
whether serum leptin can be used as an indicator of the present and 1-year past weight status in very young children.
First grade students from elementary schools in Gwacheon City were enrolled in the study since 2005. The study
subjects (total 375 students; 195 boys and 180 girls) participated in the investigation of both 2005 and 2006. Physical
examinations including height, weight, waist circumference were done. To examine the prevalence of obesity, obesity
index was used. Serum leptin was measured, and their nutritional status was also evaluated based on 3-Day dietary
records. Serum leptin levels were strongly positively related with the value of the present BMI and with the value of the
BMI one year before. We found no association with leptin levels and amount of energy intake and macronutrient intake
in this children population. Children were divided into three groups according to leptin tertiles. The highest leptin tertile
group showed highest prevalence of obesity in year 2006 as well as in year 2005. Serum leptin levels can reflect the
weight status now and as well as 1-year before. Possibly serum leptin levels can predict the weight gain of year later.
Without an action against the obesity on children with high leptin level, those children would maintain the excess adi-
posity growth and progress into the obesity-related metabolic disorders. Further studies are needed to predict the obesity
as early as possible and preventive system then after. (Korean J Nutr 2007; 40(8): 736 ~744)
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Table 1. General characteristics of children from elementary schools in gwacheon

Boys (n = 195) Girls (n = 180)
First year Second year First year Second year

Height (cm)” 121.1 = 4.6 1287 *+ 48 1194 + 46" 1269 + 49
Weight (kg) 247 +42° 28.4 * 5.1 224 +371% 254 +39
BMI (kg/m?2) 168 +20 171 +£23 157 15 157 +1.7
Waist (cm) 567 +7.0 57.3 + 64 53.6 *47 539 +4.46
Hip (cm) 67.6 * 55 70.0 * 6.0 651 + 45° 67.3 45
WHR?” 0.84 = 0.07* 0.82 £ 0.04 0.82 + 0.05* 0.80 + 0.04
or

Mild 17 (8.7%) 15 (7.7%) 3(1.7%) 2 (1.1%)

Moderate 7 (3.6%) 7 (3.6%) 0 1 (0.6%)

Severe 0 1 (0.5%) 0 0

1) Mean * Standard deviation
2) Waist/Hip ratio

3) Obesity Index classified (body weight—sex matched ideal standardized body weight) /standardized body weight > 100 mild
obesity 20—29%: moderate obesity 30—-49%: severe obesity over 50%

4) Height, Weight, BMI, Waist, Hip, WHR values are significantly difference between boys and girls at p <0.05 by t-test

*: significantly difference between first and second year at p <0.05 by paired t-test
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Table 2. The mean of body composition and serum leptin level
in second year children

Boys (n = 195) Girls (n = 180)
Fat mass 49 +3.1" 44 +19
Fat free mass* 235+25 210 £ 22
Body fat (%) 162+ 6.7 168 £ 4.7
Leptin (ng/mi) 3.9 + 4.1 40 £ 3.1

1) Mean * Standard deviation

*! significantly difference between boys and girls at p < 0.05
by t-test
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Table 3. Pearson’s correlation coefficient between serum leptin level and body composition

BME (1) BMI(20¢?) O (1) O (2n¢)  Waist (1s)  Waist (20d) % fat  Fotmoss  Fat free mass
Boys (n =195)
Leptin 0.72* 0.81* 0.68" 0.77* 0.63" 0.77* 0.82" 0.87* 0.53"
BMI (1) 1.00 091" 0.99* 0.88* 0.69* 0.80" 0.85" 0.86* 0.67*
BMI (2n9) 1.00 0.89" 057" 0.69* 0.89* 0.94* 0.94* 0.74*
Ol (15 1.00 0.88" 0.58"* 0.61% 0.64" 0.69* 0.41"
Ol (2nd) 1.00 0.57* 0.63* 0.70* 0.76" 0.39"
Waist (159 1.00 0.69* 0.67 0.70* 0.56*
Waist (2n9) 1.00 0.88* 0.90* 0.77*
% fat 1.00 0.97* 0.64"
Fat mass 1.00 0.71*
Fat free mass 1.00
Girls (n =180)

Leptin 0.65* 0.73" 0.64" 0.73* 0.59" 0.69* 0.75" 0.76* 0.417
BMI (151 1.00 0.89* 0.99" 0.87* 0.70" 0.78" 0.82" 0.85" 0.58"
BMI (2nd) 1.00 0.87" 0.57* 0.70" 0.87* 0.88"* 0.95* 0.69*
Ol (151 1.00 0.87* 0.32° 0.26" 0.22* 0.44* 0.22"
Ol (2nd) 1.00 0.34* 0.36" 0.38" 0.53 0.28"
Waist (15 1.00 0.78* 0.67" 0.74* 0.61*
Waist (20d) 1.00 0.82" 0.90* 0.72"
% fat 1.00 0.89* 0.54*
Fat mass 1.00 0.74*
Fat free mass 1.00

* p<0.005
1) measured in 2005, Ist year
2) measured in 2006, 2" year
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Table 6. Number of children from elementary school in Gwacheon at baseline and at the end of 1 year follow-up according fo

leptin tertiles and obesity index

Boys (n = 195) Girls (n = 180)
First year Second year First year Second year
T T2 T3 L1 L2 L3
L2 L3

(n=65 (n=65 (n=65 2 B (o) (h=60) (n=60) "
oi”
Under 1(1.5)" 117D 101D 3(50 1017
Normal 65 (100) 63 (96.9) 42 (64.6) 65 (100) 65 (100) 42 (64.6) 59 (98.3) 59 (98.3) 57 (95.0) 57 (95.0) 59 (98.3) 57 (95.0)
Mild 1(1.5) 16 (24.6) 15 (23.1) 3(50 2(33
Moderate 7 (10.8) 7 (10.8) 1(17)
Severe 1(1.5

T1: 1.79 < leptin, T2: 1.79 <leptin < 3.46, T3: 3.46<lepfin, L1: 2.22 < leptin, L2: 2.22<leptin < 4.31, L3: 4.31 <leptin

1) Data are shown as N (%)

2) Obesity Index classified (body weight — sex matched ideal standardized body weight) /standardized body weight X 100 un-
derweight under —20%: normal —20-19%: mild obesity 20-29%: moderate obesity 30-49%: severe obesity over 50%

AL Jeptin TF0] FS5F BMI #rF ol
&ElEd, WHR, AAEE S5 F9240 4aaAr A
o} uxHolE AFSAY, ) B3-S 453 leptin
FFo] ZUlele FFAOR leptin resistancedr AIE
zPAAY, BJdFoE AF H|TECE leptin®] F7I8F
o] A leptin signaling®] A= o] & AF AHF
A 589 AstErhs B % leptin® QFAF 9
BAE 7% A7V AR B A7 Aol oJahH
% leptin 5% SFAAE, 52 APADTHE £9
A AAAA7}E 9 Leptin®] +F3 BMIS #AE &
Ao BMI # ohEt 2dwel BMISKE U3t A
7F 8-& ARE 5 9o leptin FFOE WAL vt
AEHE 7FEE & AT, APARS Lote] HIRMIEHIE 4
Zo] 7b58 RAow wordth, % leptind v AY¥E
o] WAS #AZ} & HoE 1 F ] leptin Fo

AAE AH5RoZ FESIS W, leptin 0] =
2 ol E3ks J3hl Atola] 1/3 ool H|wto g
% Z 1/3 o)o] FEE nivt @ 1%n|olg)
o} ddRdE 1T HTke AR, FARRE BNt e
< #AE § Pk AT H K leptin FEOl T
TE FHE0] Fol AT 5%E BEHJL,
AAES FARRE g2 A Adsef vial -
Y A BF leptin #lo] T sH¥o] gkl ATt o
S PSR leptin Fho] W o] n|uke] Y&

7 uelde B2 8 5 99l
o] Q7] AFHL TAIE leptin 30] olFol4

A B3 22PAEY) leptin 28 71T 0E AT A
dxe] vjvkzele] #AAE #dsto] lepting BITEE 7}
o] i3t A=A EE retrospective dHo eko g 9] viwtdy

70|t}

oo Azz B o leptin = IRkl #A9
& dard W3s B A7E A ¢lof leptin
3 Adx vekte] BAdel digt ARE AT + A
Aot A7 fARE AR BRE Rt & 4ot
Z leptin FF0) B A 2ol7)d AFH ALY F
7FEo] g adks ®art 9oy 1Fd wet F7HEe] o
g 7oz ByEiy Qo d=Eele] wig A7 Basih
=91 Lopdetoll ] Tl sl AHSTel wE lep-
tin 3 BT e] WstE A7 AT OZH leptin T
9] HANE E3 ASTL viT o|F o T A5 7
Q)= A2 FIFPE leptino] BITHE vlE] Jdsle] <

WY Y e ARS AT F Y Rk

(o] oL
i =

TN AYE T Qe Aol ZTEL) 1XPAES 23R
T 2o 2 Foigd o) 375 (dof ¢ 1959, o
o} 1 180 L AT YACE leptin T2 AEAFTE
o] leptin 50 whE AR AE HIE st
Aol et Qok ther P

1D 13 vgk 982 Fego] AERRE 8.7%, 5
S ul9k 3.6%%%, oS Axr|Fe] 1,7%% wE
H3ict

2) 1, 2ap3xe] v|ex|$ (0D, BML, 3ed 3%
27PA% leptin, AAHE, MAYF F2& o3t B
£ BgS o, Fee) 8% leptin FFEI AAA 9}
A= AR AXLE, BMI SgEd, AR



o2 o) JRAE YO, 53] lepting] T 52
S5 2 AT, ALPAS, UL, HeEd, AYE

ol I (p <0.001). ol o8t Aol FAKE A
BEAE et

3) leptind} APPHAF, BrEHE AAB) WAL 6
94 R 1A etk

0 ¥F leptin FEE ATl 1 FFo) A 4
9100 35 ofdo] ] HlRk HEEE ' 343%, <
5% olglort Hstel ol 0%olslr) Husize) A4
14 8] WTHPIEE ARSI (d 34.3%, o 5%).

o)’e] AHE FeiRE 4o} leptin TS A9
MRES W 5 9 ¥ ohleh 19 W) wRkyHlE
Z0) Fsateh viwEsk e Aoke) A9 A2 4K
o WHAA gor AF U WEIEE 19 A4HE
2 QAERT U8R 489 g0 7k soe
VR o152 2710l A, Belsks A7} Basih
LEAEE

B a7 £42 74 Faxe 2t
FuY, Jelm A s
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