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Summary

Soluble leptin receptor (SLR) is the extracellular part of the leptin receptor. This protein is released into circulation and
constitutes the main circulating leptin-binding protein. The aim of our study was to measure SLR concentrations in
patients with chronic renal failure (CRF) and healthy subjects and to explore the relationship of SLR to other hormones
and cytokines. The patients with CRF had significantly higher serum leptin, TNF-0 and insulin levels than healthy
subjects (25.1#23.5 vs. 9.427.6 ng.ml” (S.D.); 14.2+4.2 vs. 4.55%2.5 ng.ml"; 39.8436.1 vs. 20.3x11.1 mU.1"). Serum
soluble leptin receptor levels did not differ between these groups (19.1+11.3 vs. 19.6+6.1 U.ml"). An inverse
relationship between serum SLR and leptin levels was found in both groups. In patients with CRF the inverse
relationship between SLR and insulin, body fat content and total protein levels were also found, while in healthy
subjects only inverse relationship of SLR with insulin and albumin concentrations were detected. We conclude that
soluble leptin receptor levels in patients with chronic renal failure do not differ from those of healthy subjects despite
higher serum leptin levels in CRF patients. The physiological consequences of this finding require further investigation.
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I ntroduction

Leptin is a protein hormone produced mainly by
(Zhang et al. 1994).
concentrations positively correlate with body mass index

adipocytes Serum leptin
(BMI) and body fat content. Malnourished patients or

lean individuals have decreased leptin levels
proportionally to the loss of body fat (Cederholm et al.
1997, Haluzik et al. 1999a,b). The only known exception
are patients with renal failure that have higher leptin
concentrations compared to healthy subjects (lida et al.

1996, Merabet et al. 1997) despite a reduced body fat

content. There are several explanations for elevated leptin
levels in these patients, especially lower clearance of
the kidney and
proinflammatory cytokine stimulation of leptin synthesis
(Stenvinkel et al. 1999, Svobodova et al. 2001).

Leptin represents the main central satiety signal

leptin by increased insulin and

informing the hypothalamus about the status of body fat
stores. Many other functions including regulation of
energy expenditure, blood pressure, hematopoesis etc.
have also been demonstrated mostly in rodents
(Mantzoros et al. 1997). In humans the regulation of

appetite, food intake and energy expenditure seems to be
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more complex. The effects of leptin are mediated through
specific transmembrane receptors in the hypothalamus
(Ob-Rb) (Tartaglia et al. 1995). Leptin receptors belong
to class I of the cytokine receptor family (Devos et al.
1997). Hypothalamic leptin receptors have a long
intracellular domain capable of signal transduction by
interaction with Jak kinase and STAT proteins (Lee et al.
1996). There are several types of peripheral receptors
(kidney,
pancreas, liver, hematopoietic cells and others). The

expressed abundantly in different tissues
soluble leptin receptor (Ob-Re) is an extracellular domain
of leptin receptor released into the blood (Tartaglia et al.
1995).

The clinical significance of the soluble leptin
receptor has not yet been clarified completely.
Analogically to functions of soluble receptors of some
cytokines it can regulate effects of leptin in target tissues.
Some soluble receptors of cytokines act as binding
proteins that prolong half-life or disable the peripheral
action of a particular ligand (Baumann 1995, Peters et al.
1996).

The etiology of reduced appetite and
malnutrition in patients with chronic renal failure is very
complex and hyperleptinemia is one of its possible
causes. Since SLR serves as a leptin binding protein and
can influence its pharmacokinetics and binding to
peripheral tissues, we measured the levels of this protein
in patients with CRF and control group of healthy
subjects. The relationships of SLR to leptin and selected

hormones and cytokines were also studied.
Methods

Sixty-eight patients with chronic renal failure on
hemodialysis without any signs of acute infections and
17 age-matched healthy subjects were included in the
study. The study protocol was approved by the local
Ethical Committee. The subjects were informed about the
purpose of the study and provided informed consent.

Subjects were measured and weighed. The total
body fat content was predicted from the skinfold
thickness (four skinfolds) measured by a Best calliper.
The blood samples for all measurements were withdrawn
after an overnight fast between 08:00 and 09:00h. Serum
leptin and tumor necrosis alpha (TNF-a) levels were
measured by commercial ELISA kits (BioVendor, CR
and R&DS, USA, respectively), insulin levels by RIA
kits (Immunotech, CR). Serum nutritional parameters,

total protein and albumin were measured at the

Department of Clinical Biochemistry of the University
Hospital, Prague, by standard laboratory methods.

The serum soluble leptin receptor levels were
assessed by a commercial human specific sandwich
ELISA kit with antibody raised against the human leptin
receptor (BioVendor, CR). The human leptin receptor
dimeric chimera was used as standard: one unit of soluble
native human leptin receptor measured was equivalent to
2 ng of the recombinant standard. The sensitivity of the
kit is 0.4 unit of soluble leptin receptor per ml of serum.
The kit was tested for cross-reactivity with human leptin,
erythropoietin, interleukin-1 receptor antagonist, soluble
transpherine receptor, TNF-a etc. No cross-reactivity was
found with any of these substances.

The statistical analysis was performed using
SigmaStat software (Jandel Scientific, USA). The results
are expressed as means = S.D. T-test was used to
compare the values of CFR patients and control group.
The relationship between the variables was explored by
Pearson correlation test.

Results

The body fat content tended to be lower in
patients with chronic renal failure (CRF) than in healthy
subjects, but the difference did not reach statistical
significance. Patients with CRF had significantly lower
serum total protein and albumin levels, while their
TNF-a and insulin levels were significantly higher than
in control group. Serum leptin concentrations were
significantly higher in patients with CRF, whereas serum
soluble leptin receptor levels did not differ between
groups (Table 1).

Table 1. Biochemical and hormonal parameters in
patients with chronic renal failure (CRF) and control

group (C).

CRF C

Body fat content /%] 242+89 282+7.1
Total protein /g.I™/ 68.3 + 5.8* 75.5+3.4
Albumin /g.I"t/ 34.0 +3.1* 48.4 + 3.4
TNF-a /ng.ml™/ 14.2 +4.2% 4.6+2.5
Insulin /muU.l"/ 39.8+36.1%  20.3+11.1
Leptin /ng.mi™Y/ 25.1+23.5%  94+76
SLR/U.mM™Y 19.1+11.3 19.9+6.1

Expressed as means # SD.; * significant difference
(p<0.05) from controls; SLR: soluble leptin receptor
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Serum soluble leptin receptor concentrations
correlated negatively with leptin and insulin levels in
both groups. In CRF group, there was a negative
correlation with body fat content and total protein levels,
whereas in the control group, negative correlation with
albumin levels was found (Table 2).

Serum leptin levels correlated negatively with
serum soluble leptin receptor concentrations and
positively with serum insulin levels and the body fat
content in both groups, in CRF group even with total

protein (Table 3).

Table 2. Correlation between serum soluble leptin
receptor levels and selected parameters in patients with
chronic renal failure (CRF) and in the control group (C).

CRF C
Leptin r=-0.53%* r=-0.45%
Insulin /mu.I"/ r=-036* r=—0.42%
TNF-a /ng.ml™/ NS NS
Body fat content /%] r=-0.51%* NS
Total protein /g.I™/ r=-027* NS
Albumin /g.I™'/ NS r=-0.55%

r: correlation coefficient; p: significance level, * p<0.05,
**p<0.001.

Table 3. Correlation between serum leptin levels and
selected parameters in patients with chronic renal failure
(CRF) and in the control group (C).

CRF C
SLR/MUmM™Y r= —0.53%* r=-0.45%
Insulin /muU.I"/ r= 0.52% r=0.55%
Body fat content /%] r= 0.68** r=0.80*
TNF-a /ng.ml™/ NS NS

Total protein /g.I™/ r=0.33% NS
Albumin /g.I™'/ NS NS

r: correlation coefficient; p: significance level; SLR:
serum soluble leptin receptor, * p<0.05, **p<0.001.

Discussion

The aim of our study was to compare soluble

leptin receptor levels in patients with CRF on

hemodialysis and healthy subjects. We found that SLR
concentrations in dialyzed patients did not differ while
serum leptin levels were significantly higher compared to
healthy subjects

There are only a few inconsistent studies
exploring the function of soluble leptin receptor. It is
suggested that soluble leptin receptor serves as a binding
protein and modulates the bioavailability of leptin or its
half-life and tissue effects (Liu et al. 1997, Lammert et al.
2001). Lee et al. (1996) demonstrated that just one tenth
of bound leptin could be immunoprecipitated with a
polyclonal antibody against leptin receptor and concluded
that only 10 % of circulating leptin is bound by SLR. In
contrast, the most recent study showed that the soluble
leptin receptor represents the major leptin binding protein
in human blood (Lammert et al. 2001). It has also been
shown that hyperleptinemia in Ileptin-unresponsive
Zucker diabetic fatty rats is at least in part the result of
delayed clearance of leptin from circulation due to
binding to its soluble receptor (Huang et al. 2001).

The clinical significance of free/bound leptin
fractions has not yet been completely clarified. In lean
subjects, 60-98 % of leptin circulates in a bound form
(Houseknecht et al. 1996). Obese subjects have higher
free leptin levels compared to healthy subjects. After
weight loss due to gastric restrictive surgery in obese
patients free leptin fraction decreases rapidly (van Dielen
et al. 2002). It is suggested that food intake in obese
subjects is not suppressed because of resistance to free
leptin, its insufficient transport through hematoencephalic
barrier or defects of receptor or postreceptor functions
(Sinha et al. 1998). The free leptin fraction decreases
during fasting, while the bound leptin fraction does not
change. This effect is more pronounced in lean subjects
(Sinha et al. 1998). The most direct evidence of
physiological role of soluble leptin receptor in the
modulation of leptin effects was reported by Huang et al.
(2001) who demonstrated that adenovirus-mediated
overexpression of soluble leptin receptor enhanced the
weight reducing effects of exogenous leptin in leptin-
deficient ob/ob mice.

Patients with chronic renal failure have higher
serum leptin levels than healthy subjects due to decreased
leptin clearance by the kidney and due to increased
stimulation of leptin synthesis by elevated insulin and
proinflammatory cytokine levels (lida et al. 1996,
Merabet et al. 1997, Haluzik et al. 2000). Here, we show
that serum SLR concentrations in CRF patients do not
differ from those of healthy subjects despite higher serum
leptin levels in CRF patients. Since soluble leptin
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receptor was demonstrated to be the main circulating
leptin-binding protein, we suggest that this finding
indicates increased free leptin fraction in circulation of
CRF patients. This suggestion is in agreement with the
published data showing that CRF patients have higher
free but unchanged bound fraction of circulating leptin
(Widjaja et al. 2000). The
consequences of increased free circulating leptin levels

pathophysiological

and unchanged SLR concentrations in CRF patients as

well as the possibility of contribution of chronic
hyperleptinemia to anorexia and malnutrition of CRF
patients require further investigation.
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