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Serum Leptin Levels in Obese Korean Adults with Varying Glucose
Tolerance; its Relationship to Insulin and Body Fat Distribution

Su Youn Nam, M.D., Jae Ho Shin, M.D., Byeong Kee Choi, M.D., Kyung Wook Kim, M.D.,
Kyung Rae Kim, M.D., Young Duck Song, M.D., Sung Kil Lim, M.D., Hyun Chul Lee, M.D. and Kap Bum Huh, M.D.

Division of Endocrinology, Department of Internal Medicine Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Background: Women have higher circulating leptin levels than men with similar degree of obesity.
This difference between sex might be explained by the differences in body fat distribution.

Insulin has been reported to regulate leptin level. We investigated that the leptin levels in obese subjects
with varying glucose tolerance and its relationship to the body fat distribution and insulin levels.

Methods: We measured body mass index (BMI), ideal body weight (IBW) and waist-hip ratio
(WHR) in all subjects. Total body fat amount was determined by bioelectric impedance. CT scan
was performed to measure visceral and subcutaneous fat area at the umbilicus level. We divided
obese subjects to three subgroups (normal glucose tolerance group; NGT, impaired glucose
tolerance group; IGT, type 2 DM group) according to the results after oral glucose tolerance test
(OGTT).

Results: The IBW, BMI and total body fat were not significantly different between three obese
subgroups. Male subjects had more visceral fat areas, whereas female had more subcutaneous fat. '
The leptin levels were higher in obese groups than control group. The obese IGT group in female
subjects and the obese NGT group in male subjects had the highest leptin level. In all female
subjects, the subcutaneous fat area explained the 41.5% of variance in leptin level. In all male
subjects, bothe subcutancous fat area and fasting insulin level explained the 77.2% of the leptin

levels.
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Conclusion: We demonstrated that the sex difference in leptin levels was explained in part, by

the difference of body fat distribution, especially the amount of subcutaneous fat, irrespective of

glucose tolerance. In male subjects who had prominent insulin resistance associated with visceral

fat accumulation, chronic hyperinsulinemia can significantly influence the levels of leptin.

Key Words: Leptin, Body fat distribution, Insulin, Obesity
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Table 1. Baseline Characteristics of Lean Controls and Obese Subjects with Varying Glucose

Tolerance
Controis Ob-NGT Ob-IGT Ob-DM
Male (n) 10 10 12
Age (yrs) 413480 41.6+53 40.6+12.5 450482
PIBW (%) 94.5+149 135.449.3 142.4+25.6 138.1+4.0
BMI (kg/mz) 20.743.3 29.74£2.0 31.0+5.1 29.6+2.3
WHR 0.86+0.07 0.95+0..03 0.984+0.04 0.98+0.03
Female (n) 11 10 13
Age (yrs) 39.345.5 41.149.8 448438 46.0+6.9
PIBW (%) 104.4+18.5 134.5+17.9 140.1 +18.7 136.3+13.2
BMI (kg/mz) 22.0+3.9 28.243.7 29.6+4.0 28.7+2.8
WHR 0.79+0.06 0.891+0.06 0.92+0.08 0.91+0.03
o=
40 A 15 B *y i
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Fig. 1. Total body fat(%)(A) measured by impedence and leptin levels(B) in lean control and obese subgroups with

varying glucose tolerance of male(0d) and female(M).

female.

*p<0.05 control vs obese subgroups; +p<0.05 male vs
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AL, vt dids Aol 2 vkl FigTollA
40.5+6.4, 41.41+6.2, 43.14+8.2, 45247142 Y
oA z+ F7hell 23t Aol ik HHETF Fl
Aol] w2 A vlahRolA ZEAIS, AAHRST, 2]
Falloddol &8 ol BAIGHE Aolrt giit
(Table 1). & AA|Y=FL dhd 25 ti=Tol| vzl v]
ahrollA] Egkor] ARz wlthERlell fejdt el=
AUxTh (Fig. 1A).

WA el A2 FUd FollA At ot bl

8 gon], SEANEAL oiAlelA Walel uls) 4
ooz Zich Goiell whe Aol ugkela W
AT FpsiAe] WAL Foltt Dol siglont
wlgHE FuTold WAEAS A sl
J3ic (Fig. 2).

2. §iE HEsk
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Fig. 2. Visceral(() and subcutaneous fat area(M) measured by CT scan at the umbilicus level in male( A)
and female(B). *p<0.05 control vs obese subgroups.

Table 2. Fasting Insulin Level and Glucose-, Insulin- and Free Fatty Acid-area under the

Curve(AUC) During Oral Glucose Tolerance Test

Controis Ob-NGT Ob-IGT Ob-DM
Male
Insulin (pmol/L) 4.8+2.0 16.3+3.4 10.7+5.6 9.7+6.0
Glu-AUC (mg/dL Xhr) 216.0+37.2 262.6+70.0 334.3191.7 457.7+59.5
Ins-AUC (pmol/L Xhr) 39.5+19.1 147.3+66.6 116.5+72.3 66.5+41.4
FFA-AUC (mmol/L Xhr) 550.7+223.1 833.7+231.5 940.8 +248.8 1043.5+353.3
GIR 471412 15104 2.6+1.1 7.1x38
Female (n)
Insulin (pmol/L) 49422 13.0+4.8 11.6£7.5 9.51+4.7
Glu-AUC (mg/dL Xhr) 189.3+22.0 246.81+51.8 351.7+68.1 460.5+127.6
Ins-AUC (pmol/L Xhr) 349+14.2 92.9+38.7 87.6+55.2 48.8+11.9
FFA-AUC (mmol/L Xhr) 548.94200.2 739.7£273.0 893.41344.9 1095.9£519.0
GIR 48+1.8 2713 3.5£1.5 8.214.6
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3. 38A glad ¥ H7E S X
g, Qlgglnl Fa|X|Li-RH[EESHE
FEA QEA TR YHETA vt A) Fell
A Aozl Hl3l $x3] FoiEe] e, v
TEel e feldt Aol giicy BT 3 A
AR AJegt 1gRl-FuMhERAHL A Al v
3 wigkrolld Frtsle] gigled, A dUAE 2
& v|ektolld 7ht B3ka ghTeR AgE e
=T Fgolct (Table 2). R|AAREHHRHA
£ ujukt el JPd E9kek XE-Eaut
SAH/AEA-FaPbgA ] (GIR)E vvHE 9
ol 7H 7kl qiglen ulgkg A4 Joat
3 vk s Aol Aozl vjs
vt} (Table 2).

4. Mol me #E =9 of2ieixiEnt

9 azy
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FARR, A, TEA AER FE AE

Table 3. Cérrelation of Leptin Concentration
with Several Variables in Men and

Women

Men Women
Age (¥1s) 0219 <0.140
PIBW (%) 0.589%* 0.402*
BMI (kg/m’) 0.651%* 0.419*
Body fat % 0.640%* 0.414*
WHR 0.502* 0.571*
Visceral fat area 0.440* 0.190
Subcutaneous fat area 0.774** 0.639**
Fasting insulin 0.714** 0.442**
Ins-AUC 0.415* 0.456*
FFA-AUC 0.127 0.359
Glucose-AUC -0.216 -0.254
GIR 0.412* -0.268

*p<0.05, **p<0.01
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