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Relationships of Serum Leptin Levels with Bone Metabolism in the Childhood Obesity

Eun Young Kim, M.D., Young il Rho, M.D., Eun Seok Yang M.D., Kyung Rae Moon, M.D.,
Sang Kee Park, M.D., Yeong Bong Park, M.D. and Young Hwa Lee*

Department of Pediatrics, Chosun University College of Medicine,
*Chosun Medical Institute Reseacher, Gwangju, Korea

Purpose: The aim of this study was to evaluate the influence of leptin on biochemical markers
of bone metabolism in childhood obesity.

Methods: A total of 50 male children (25 obese and 25 controls) were recruited from the pediatric
outpatient clinic at the Chosun University Hospital from November 1st 2005 to May 30th 2006.
BMI, body fat percentage, serum leptin, bone-specific alkaline phosphatase (B-ALP), C-terminal
propeptide of type 1 collagen (CICP), total deoxypyridinoline crosslinks (total DPD) were measured.
The correlations of leptin with BMI, body fat percentage, B-ALP, CICP, total DPD were analyzed
by Pearson’s correlation. In a multiple stepwise regression analysis, leptin after correction for body
weight was evaluated if there was a correlation with biochemical markers of bone formation and
resorption respectively.

Results: The leptin levels of the obese group were significantly higher than those of the control
group (p=0.012). In the obese group, the leptin level was significantly positively correlated with
the BMI (r=0.551, p=0.01) and the percentage of body fat (r=0.584, p=0.018). In the obese group,
of bone markers, B-ALP (r=-0.613, p=0.026) and CICP (r=-0.583, p=0.037) were negatively
correlated with leptin. B-ALP (r=-0.728, p=0.007) and CICP (r=-0.684, p=0.014) were negatively
correlated with leptin when corrected for body weight. In the control group, bone markers were
not correlated with leptin. In the multiple stepwise regression analyses, there was a negative cor-
relation between the leptin and B-ALP (Y=-39.653X+356.341, p=0.026), CICP (Y=-13.437X+
116.013, p=0.037) respectively in the obese group.

Conclusion: Leptin was a significant factor in the bone formation but not in bone resorption in
childhood obesity. (Korean J Pediatr Gastroenterol Nutr 2006; 9: 226 ~232)

Key Words: Leptin, bone-specific alkaline phosphatase, C-terminal propeptide of type 1 coll-
agen, Total deoxypyridinoline crosslinks, Obesity
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o} Leptin F=E A WY =AW (radioim-
munoassay; Linco RIA kit, USA)S.2 =43}t =
A A3 <] bone-specific alkaline phosphatase (B-
ALP)9} C-terminal propeptide of type 1 collagen (CICP)
9 ZF4 A %S total deoxypyridinoline crosslinks
(total DPD) F=+ &4 WY =% (enzyme linked
immunosorbent assay; Metra EIA kit, USA)S.2 =74
St

B Ao A X< SPSS (11.0 version) %7
2SS o] g dtt BT dEx2T 1Y 4l
A ASA o EATH HESL Student rtestE
g3t BAstda, 4 WMgE 19 AadAe

Pearson’s correlation coefficient #41H-& ©]-83}%
o At FFE WA F e ATE 24
F EPNFY leptind} FEWU5 T AR
0 BF5 QA ARAL OF WA B 2
2 (multiple stepwise regression) WH O Z Hlal A
ST patol 005 TRl A8 EASH O §

oaltha A

k=l

| s

1. CHatore| AlA| A ZEX| d|w

W oS

Lo
re

3o HvhE 10.65+2.364, %

Table 1. Anthropometric Findings in Obese and Control
Subjects

Obese Control

group group p value

(n=25) (n=25)
Age (year) 10.65+2.36 10.17+2.44  0.601
Body weight (kg) 59.43+18.34 3331863 0.000
Height (m) 1.46+0.14 1.37+0.13  0.100
BMI (kg/m?) 2726358  17.28+153  0.000
Fat percent (%) 26.88+4.19 13.82+1.10  0.000
Triceps (mm) 42461698  11.59+229  0.000
Subscapular (mm) 36.92+6.98 8.37£2.51  0.000

T 101782444 2 FeJgk zpol7t il A A7
AGE HITHE 27.26%358 kgim’, THET 17.28+
1.53 kg/m’ & HITHEO A f2l 8] % 3k th(p=0.000).
AALELS HwhE 26.88+4.19%, IET 13.82%
1.10% 2 Wkl A o stAl & %k th(p=0.000). 4t
Fub2 YRFE 5, ARFs JRFE FAY
P BT vgkgol A dhxol vls) ou A =
2 THp=0.000, Table 1).

2. LeptinZ} 2OA} X|Eo| 5= H|m

H T 9 leptin F = 11.34+9.13 ng/mLE T Z
T(6.36+4.41 ng/mL)2 T+ 2 3HA =%tk (p=0.012,
Table 2). B-ALP =+ H|9 128.59+87.77 U/L,
2 126.78+79.75 ULE 23 ol it
H 79 CICP ¥+ 38.84131.28 ng/mLZ th%E
9] CICP 5% 41.62+24.78 ng/mL%} 2o]7F 91}
t}. Total DPD F%=+& H|THT 4.55£1.82 nmol/L, t
Z T 5.61£1.26 nmol/LO. 2 93 xto]7} gtk

3. LeptinZ} AlA| H=%| 2 ZChAl X|E2

N

H| Tk ol A leptine A & 2] 4=(r=0.551, p=0.01),
A A W (r=0.584, p=0.018)3} 23+ o] AH7)
7} QA leptine ZHA A3E<Q B-ALPS} F<] g
o] ABASE HQOH(r=-0613, p=0.026), CICP

Table 2. Serum Levels of Leptin and Bone Markers in
Obese and Control Subjects

Obese Control

group group  p value

(n=25) (n=25)
Leptin (ng/ml) 1134013 636441 0012
B-ALP (UL) 12850+87.77 126.78+7975 0.955
CICP (ngiml) 3884+3128  41.62+2478 (0795
TORIDPD  osiige 561126 0,089
(nmol/L)

B-ALP: bone-specific alkaline phosphatase, CICP: ¢c-
terminal propeptide of type 1 collagen, Total DPD: total
deoxypyridinoline crosslinks.

BMI: body mass index, Triceps: triceps skinfold thick—
ness, Subscapular: subscapular skinfold thickness.
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Fig. 1. Multiple stepwise regression model using serum
bone-specific alkaline phosphatase levels as the de-
pendent variable and serum leptin levels as indepen-
dent variable.
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(Y=-39.653X+356.341, p=0.026, Fig. 1), CICPX lep-
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116.013, p=0.037, Flg. 2).
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Fig. 2. Multiple stepwise regression model using serum
c-terminal propeptide of type 1 collagen levels as the
dependent variable and serum leptin levels as indepen—
dent variable.
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