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Relation between Serum Leptin Level and Regional Bone Density in
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ABSTRACT

Background: Body weight is a major determinant of bone mass and related with serum leptin
concentration. However, little is known about the relationship between serum leptin level and
bone mass. This study was undertaken to determine whether circulating serum leptin were
correlated with total bone mineral density and regional bone mineral density.

Method: This study included 54 normal weight women (BMI 18.5~24.9 kg/mz) and 34 obese
women who had visited health promotion center and obesity clinic in Keimyung University
Dongsan Medical Center from October 1999 to March 2000. We evaluated serum leptin
concentration, abdominal subcutaneous and visceral fat amount by CT and total and regional bone
mineral density (BMD) by DEXA.

Results: Total and regional BMD in obese women were significantly higher than that normal
weight women. Serum leptin concentration was significantly associated with BMI and abdominal
subcutaneous fat amount in both group, total body fat % in normal weight women. However,
serum leptin concentration was not associated with total body BMD and regional BMD. In
normal weight women, hip circumference was correlated with spinal and pelvic regional BMD.
BMI was associated with pelvic regional BMD. In obese women, spine regional BMD was
negatively associated with waist circumference, WHR, abdominal visceral fat amount. Pelvic
regional BMD was negatively associated with WHR.

Conclusions: We concluded that regional bone density was not significant associated with
serum leptin concentration, visceral fat amount was negatively associated with BMD in obese
women, and hip circumference was positively associated with BMD in Korean normal weight

women.
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Table 1. General Characteristics of Study Subjects

Obese women(N=34) Normal weight women(N=54)

Age (years) 46.5+13.41 41.8+11.87
BMI (kg/mz)* 31.9+2.35 21.6£1.88
Total body fat %* 45.0£3.17 33.3+4.79
Waist circumference (cm)* 95.2+7.99 73.5%6.40
Hip circumference (cm)* 105.4+5.63 90.0£3.96
WHR* 0.90+0.00 0.82+0.01
Serum leptin level (ng/mL)* 15.5+11.01 6.0£2.94
Subcutaneous fat (cmz)* 327.0+78.70 143.1+39.52
Visceral fat (cm’)* 157.2452.59 58.2+2.69

Serum leptin level; Mann-Whitney U test, Other factors; T-test

* p<0.001,

BMI; body mass index, Total body fat %; measured by DEXA

WHR; Waist-Hip ratio, Subcutaneous fat; abdominal subcutaneous fat amount, Visceral fat; abdominal visceral
fat amount.
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Table 2. Comparisons of Total and Regional Bone Mineral Density in Both Group

(Mean; g/cm?)
Total
oa Arm* Spine** Pelvis** Leg**
BMD*
Normal weight subjects(N=54) 1.132 0.829 1.191 1.065 1.124
Obese subjects(N=34) 1.193 0.827 1.316 1.174 1.243

*p<0.05, **p<0.001
BMD; bone mineral density.

Table 3. Relationships between Serum Leptin Level and Obesity Related Factors

BMI Waist Hip WHR Total Subcut  Visceral
Normal weight subject(N=54) 287 223 .250 114 S501%*  365%* .188
Obese subjects(N=34) 543%* 155 325 -.070 326 .345% -.091

All values are correlation coefficient by pearson’s correlation analysis
* p<0.05, ** p<0.01

Waist: waist circumference, Hip; hip circumference, WHR; Waist-Hip ratio, Total; total body fat % measured
by DEXA, Subcut; abdominal subcutaneous fat amount by CT, Visceral; abdominal visceral fat amount by CT.

Table 4. Correlations among Serum Lepin Level, Bone Mineral Density and Anthro-
pometric Factors in Normal Weight Subjects
Total BMD Arm Spine Pelvis Leg
Leptin .069 -.025 .074 124 156
BMI .089 .089 .165 -.086 .070
Waist -.011 .048 .016 -271 .032
Hip .199 .168 .268* .044 111
WHR -.163 -.049 -.181 -.356* -.036
Total fat -.088 -.264 .064 -.142 115
Subcut fat .000 -.057 .078 -.130 .018
Visceral fat -.082 -.090 -.105 -.125 .018
All values are correlation coefficient by pearson’s correlation analysis

* p<0.05

Waist; waist circumference, Hip; hip circumference, WHR; Waist-Hip ratio, Total fat; total body fat
% measured by DEXA, Subcut fat: abdominal subcutaneous fat amount, Visceral, abdominal visceral

fat amount.

A, SAAGF

g Aol AATH(p<0.05) (Table 4). 9} gojat o] 9
HIRhro| A A g A5 FUEE sEEw ot e, AdH

29 AHAS B (p<0.05, p<0.01), WHRES 33 g 7 79 4=

5 og FnR FUse) fo3t RS HoFdla (Table 5).
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Table 5. Correlations among Serum Lepin Level, Bone Mineral Density and Anthro-
pometric Factors in Obese Subjects

Total BMD Spine Pelvis Leg
Leptin -.156 .203 124 -.110
BMI -.118 -113 -.086 -235
Waist -233 -.499%* -271 -262
Hip .003 -.196 .044 -.088
WHR -.287 -.444%* -.356* -.241
Total fat -.156 -.033 -.142 -.268
Subcut fat -.019 -.153 -.130 .067
Visceral fat -.148 -453%* -.125 -.058

All values are correlation coefficient by pearson’s correlation analysis

*p<0.05 ** p<0.01

Waist; waist circumference, Hip; hip circumference, WHR; Waist-Hip ratio, Total fat; total body fat

% measured by DEXA, Subcut fat; abdominal subcutaneous fat amount, Visceral; abdominal visceral

fat amount.
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