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Abstract

Leptin is a small polypeptide hormone secreted primarily by adipocytes. Leptin regulates energy balance
by decreasing food intake and increasing energy expenditure. This study investigated the relationships
between serum leptin levels and BMI (body mass index) in 49 adults in Pohang, Korea. The subjects were
25 males and 24 females, aged 21 to 64 years attending an outpatient clinic at Handong University Sunlin
Presbyterian Hospital. Values are given +/- the standard error of the mean. Our study shows that the serum
leptin levels in these subjects were positively correlated with BMI. The leptin levels were higher in females
(2.39+/-1.82 ng/mL) than in males (0.43+/-0.455 ng/mL), although lower than previously reported. We
therefore compared the serum leptin levels from the male Korean subjects (BMI 24.3+/-0.74 kg/mz) with
serum from six British males with a similar BMI (23.4+/-1.48 kg/mz). The serum leptin concentrations (1.76+/
-0.76 ng/mL) were lower than that of plasma (4.28+/-1.66 ng/mL) in the British subjects. The serum leptin
in the British subjects (1.76+/-0.76 ng/mL) was higher than that in the Koreans. There was no correlation
between leptin levels and BMI in either male (slope 0.018 +0.036, p=0.624) or female (slope 0.382 %+ 0.433,
p=0.417) type 2 diabetic patients in Pohang, Korea. Taken together, our study shows that the serum leptin

level in Koreans varies with the BMI, but is lower than that of BMI-matched British subjects.
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INTRODUCTION

During the last twenty years there has been a signif-
icant increase in the prevalence of obesity throughout
the world, including Korea (1). Obesity is usually ac-
companied by related metabolic diseases such as dy-
slipidemia, type II diabetes, and cardiovascular diseases
(2), consequently there is an increasing urgency for
understanding more about the mechanisms that regulate
the accumulation of adipose tissue.

Leptin, the 16 kD protein product of the ob gene (3),
has been the object of much attention in obesity research.
Leptin is mainly synthesized and secreted by adipocytes,
and is thought to be involved in the regulation of energy
balance by decreasing food intake and increasing energy
expenditure (4-6). In animal studies, it has been shown
that ob/ob mice (ob gene mutant mice that make non-
functional leptin) exhibit hyperphagia, hypo-metabolic
syndrome, insulin-dependent diabetes and obesity, but
the administration of recombinant leptin into the mice
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reverses these phenomena by causing weight-loss by
decreasing food intake and increasing energy expen-
diture (4-6). In humans, most obesity is associated with
low responsiveness to endogenous leptin, termed leptin
resistance; the administration of recombinant leptin to
obese human subjects did not affect body weight (7,8).
Since leptin is produced primarily in adipose tissue, the
leptin concentration in the serum is positively related
with the amount of body fat and reflects the amount of
energy stored in adipose tissue (9,10). Few studies have
investigated the effects of ethnicity on leptin concen-
tration although certain ethnic groups are more or less
affected by obesity than are others (I11). Therefore, the
role that leptin may play in the etiology of obesity in
various ethnic groups is worthy of further investigation.

The relationship between leptin concentration and
body mass index (BMI) among the Korean adult popu-
lation in the Pohang region has not yet been studied.
This study, therefore, investigated the correlation between
serum leptin levels and BMI in an adult population in



Correlation between Serum Leptin Levels and BMI in Adults Residing in Pohang, Korea 65

Pohang, Korea.

MATERIALS AND METHODS

Forty nine normal subjects, 25 males and 24 females,
aged 21 to 64 years attending an outpatient clinic in
Handong University Sunlin Presbyterian Hospital and
twenty four diabetic patients, 17 males and 7 females,
aged 21 to 60, diagnosed as type 2 diabetics at Handong
University Sunlin Hospital with a record of previous
treatment history were studied. Heights (m), weights (kg)
and fasting leptin levels were measured.

Leptin analysis

Leptin analysis was performed by a solid phase sand-
wich ELISA based on the method of Hardie et al. (12).
Briefly rabbit polyclonal 1gG 2.5 mg/mL) raised against
recombinant human leptin was immobilised on high af-
finity plates. After washing and blocking steps, wells
were incubated with recombinant leptin standard (0.1~
50 ng/mL}) or test serum for 3 h at room temperature.
Captured leptin was detected with biotynylated rabbit
anti-leptin IgG (250 ng/mL), the signal enhanced with
extravidin-peroxidase (1:4000) and visualized by the ad-
dition of the chromogenic substrate, tetramethylbenzidine.
Optical densities were recorded at 450 nm on a plate
spectrophotometer. Test samples were quantified from
the leptin standard curve using a sigmoid fit of the data.

Statistics analysis

Linear regression was performed in Genstat 6th Edition
(Release 6.1, Lawes Agricultural Trust, Rothamsted,
Herts, UK) to investigate the relationship between leptin
and BMI. Differences in intercepts and slopes were
investigated by including country (or diabetes status) as
factors in the regression analysis.
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RESULTS AND DISCUSSION

Correlations of serum leptin levels with BMI in
adults living in Pohang, Korea

Leptin levels were higher in females (2.39+/-1.82
ng/mL) than in males (0.43+/-0.46 ng/mL) but both were
lower than in the small reference group of male and
female British subjects (Fig. 1). In Korean males and
females, the serum leptin level were positively correlated
with BMI (Fig. 2A, B) accounting for 29.7% of the
variance in females and 41.5% in males. The slopes were
also significantly different from each other (p<0.001)
and from zero (female, slope =SE 0.296+0.097, p=
0.006; male, slope =SE 0.079=0.020, p<0.001). The
higher level of serum leptin in females is in accordance
with numerous previous studies (13). There are several
reasons for this gender difference: firstly females have
a higher fat mass than men: secondly there is a difference
in fat distribution between the genders, women having
more subcutaneous fat than men - leptin secretion rate
is about twofold higher in subcutancous than in the
omental adipose tissue; thirdly within the subcutaneous
depot mRNA levels are higher in women (14,15) in-
dicating that differences may be due to the sex steroid
concentrations and action (16).

Serum leptin levels of Korean subjects compared
to BMI-matched British subjects

The serum leptin level of Korean subjects, however,
seems to be lower than values previously reported for
subjects on a western diet (17). This might be due to
the lower detection value from our plate reader. We
therefore compared the serum leptin levels from the male
Korean subjects (BMI 24.3+/-0.74 kg/mZ) with serum
from six British male subjects. As shown in Fig. 1B,
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Fig. 1. Average serum leptin in male and female Koreans and Europeans.
A) Korean subjects, n=25 males, n=24 females ("p<0.001), B) European reference subjects, n=6 males, n=3 females.
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the serum leptin level in the British male subjects (1.76+/
-0.76 ng/mL) was significantly higher than in Korean
males, and the slope (0.509+0.044 R’=97.1%, p<
0.001) of the regression of leptin on BMI (Fig. 2A) was
significantly different (n=31, p<0.001) from that for
Korean males. In contrast, there was no significant dif-
ference between Korean female and British female leptin
levels-albeit with a very small sample size (n=3). Values
from British subjects seem to be similar to other reports
for Caucasians (17). There are a few reports concerning
the differences in leptin levels among different ethnic
groups. None the less, this is the first report demon-
strating the differences in serum leptin levels between
Korean and British male subjects (18). This might be
due to the differences in body composition and fat
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Fig. 2. Serum leptin and Body Mass Index (BMI) in Koreans (@). Values for the reference group of Europeans () are included
for comparison. A) Korean males: n=25, leptin=-1.48 +0.079BM], R’=0.415, slope p<0.001; British males: n=6, leptin=-10.13
+0.509BMI, R*=0.97, slope p<0.001. leferences in slope between Korean and British males, n=31, p<0.001. B) Korean
females: n=24, leptin=-4.74 + 0.296BMI, R’=0.297, slope p=0.006; British female leptin values (n=3) are not significantly different
from Koreans for this small reference group. Difference in slope between Korean males and females, n=49, p=0.024.

distribution between the Korean and British populations,
but there are numerous possibilities and further study is
needed to elucidate the reasons for these differences.

Correlations between serum levels and BMI among
type 2 diabetic patients

We also tested the relationships between serum leptin
levels and BMI of type 2 diabetic patients. The subjects
were 24 (17 males and 7 females, aged between 21 to
60) diagnosed with type 2 diabetics at Handong Uni-
versity Sunlin Hospital but no record of previous treat-
ment history. In this small sample there was no cor-
relation between leptin levels and BMI in either male
(slope 0.018 £0.036, p=0.624) or female (slope 0.382 =
0.433, p=0.417) type 2 diabetic patients (Fig. 3) and no
significant difference between slopes (n=24, p=0.163).
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Fig. 3. Serum leptin and Body Mass Index (BMI) in diabetic Koreans, A) Korean males: n=17, leptin=-0.097 +0.018BMI, R*=0.016,
slope p=0.624. B) Korean females: n=7, leptin=-5.56 +- 0.382BMI, R?=0.135, slope p=0.417. leference in slopes between diabetic

Korean males and females, n=24, p=0.163.
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This contrasts with the strong correlation found between
BMI and leptin in subjects with type 2 diabetes, from
Europe and America. It has been reported that both type
2 diabetic and non-diabetic subjects showed positive
correlation of leptin with the BMI from in a study of
80 type 2 diabetic and 80 nondiabetic subjects (19).

The difference in the correlation value of serum leptin
level and BMI between our and other Korean group may
be due to the smaller size of samples in our study and
these results need to be confirmed by further study with
a larger number of diabetic patients.
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