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Abstract

Background. Adipose tissue is an active metabolic and endocrine organ. It produces several molecules called
adipocytokines that may influence the functioning of other tissues. Leptin is produced mainly by adipocytes and
plays a role in the regulation of appetite, body mass, and energetic homeostasis. Leptin also influences cytokine
production from T lymphocytes, monocyte activation, and phagocytosis.

Objectives. The aim of the study was to evaluate serum leptin in children with chronic glomerulonephritis and
nephrotic syndrome (NS) in remission with regard to the dose of steroids.

Material and Methods. Fifty-seven children with chronic glomerulonephritis and nephrotic syndrome in remis-
sion were enrolled into the study. The patients were divided into two groups, group I with 35 overweight children
with chronic glomerulonephritis (BMI above the 90™ percentile) and group II with 22 normal-weight children with
chronic glomerulonephritis (BMI below the 90™ percentile). Serum leptin concentration was determined by
the immunoenzymatic ELISA method using commercially available kits.

Results. Mean leptin concentration was significantly higher in the overweight children with chronic glomeru-
lonephritis compared with the normal-weight children. The dose of steroids during the year before the test (mg)
was similar in both group.

Conclusions. This study showed that prednisone therapy had no impact on serum leptin levels. In children with
chronic glomerulonephritis, further investigations are necessary to explain the role of leptin and other adipokines
in the pathogenesis of overweight and lipid metabolism disturbances (Adv Clin Exp Med 2008, 17, 2, 137-140).
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Streszczenie

Wprowadzenie. Tkanka tluszczowa zostala w ostatnich latach uznana za aktywny metabolicznie 1 endokrynolo-
gicznie narzad. Wydziela wiele réznych substancji nazwanych adipocytokinami, ktére wptywajg na czynnos¢ in-
nych narzadéw i tkanek. Leptyna jest wydzielana gtéwnie przez adipocyty. Odgrywa gltéwna role w regulacji ape-
tytu, masy ciata i utrzymaniu homeostazy energetycznej. Leptyna wpltywa réwniez na wydzielanie cytokin przez
limfocyty T, aktywacj¢ monocytéw i fagocytoze.

Cel pracy. Okreslenie stezenia leptyny u dzieci z zespotem nerczycowym w przebiegu przewlektego kiebuszko-
wego zapalenia nerek w okresie remisji w odniesieniu do dawki steroidéw.

Material i metody. Do badania wtaczono 57 dzieci z zespotem nerczycowym w przebiegu przewleklego kigbusz-
kowego zapalenia nerek w okresie remisji. Pacjenci zostali podzieleni na dwie grupy: grupa I — 35 z kigbuszko-
wym zapaleniem nerek i nadwaga (BMI powyzej 90 percenyla), grupa II — 22 dzieci z klebuszkowym zapaleniem
nerek i prawidlowg masa ciata (BMI ponizej 90 percentyla). Stezenie leptyny oznaczono za pomocg metody im-
munoenzymatycznej z uzyciem standardowych zestawéw firmy R@D.

Wyniki. Srednie stezenie leptyny bylo znaczaco wieksze u dzieci z przewlektym kigbuszkowym zapaleniam ne-
rek i nadwaga w poréwnaniu z dzie¢mi z grupy II. Dawka kortykosteroidéw rok przed przeprowadzeniem testow
byta podobna w obu grupach.
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Whioski. W badaniu wykazano, Ze terapia prednizonem nie wywiera wplywu na stezenie leptyny. U dzieci z prze-
wlektym kigbuszkowym zapaleniem nerek dalsze badania sg niezbedne, aby wyjasnic rolg leptyny i innych adipo-
kin w patogenezie otylosci i zaburzen lipidowych (Adv Clin Exp Med 2008, 17, 2, 137-140).

Stowa kluczowe: leptyna, zesp6t nerczycowy, dzieci.

Adipose tissue is recognized as an active
metabolic and endocrine organ. It produces sever-
al molecules called adipocytokines that may influ-
ence the functioning of other tissues. Leptin, the
Ob gene product and peptide hormone, is pro-
duced mainly by adipocytes and plays a role in the
regulation of appetite, body mass, and energetic
homeostasis. Leptin acts in the central nervous
system as a negative feedback signal, decreasing
food intake and increasing energy expenditure [1].
Humans with a mutation in the leptin or leptin
receptor gene are massively obese. It has been sug-
gested that an elevated level of leptin may promote
atherosclerosis.

Leptin is a multifunctional hormone which
also influences cytokine production from T lym-
phocytes, monocyte activation, and phagocytosis
[2]. In addition, leptin plays a role in sympathetic
nervous system activation, insulin secretion and
sensitivity, sodium handling, angiogenesis, and
hematopoiesis [3]. The kidneys play a principal
role in the elimination of this peptide. High leptin
levels have been reported in patients with end-
stage renal disease and chronic renal failure [4-6].
Hyperleptinemia is common particularly in
patients on continuous ambulatory peritoneal dial-
ysis [7]. As presented by Wolft et al., leptin may
directly and indirectly affect the kidney and can
take part in the deterioration of renal function [1].
The aim of this study was to evaluate serum leptin
levels in children with nephrotic syndrome (NS) in
remission due to chronic glomerulonephritis with
regard to the dose of steroids.

Material and Methods

Fifty-seven children (24 girls and 33 boys)
suffering from chronic glomerulonephritis and
nephrotic syndrome in remission were enrolled in
the study. The patients were divided into two
groups: group I comprised 35 overweight children
with chronic glomerulonephritis (BMI above the
90" percentile) and group II 22 normal-weight
children with chronic glomerulonephritis (BMI
<90" percentile). The mean age in group I was
10.19 +3.98 years and in group II 9.25 + 4.8 years.
The characteristics of the patients are presented in
Table 1. The mean cumulative doses of steroids
during the year before the test were calculated.

Table 1. Clinical characteristic of the examined patients

Tabela 1. Kliniczna charakterystyka badanych pacjentéw

Parameter Group | Group 11

(Wskaznik) (Grupa I) (Grupa 1)
n=235 n=22

Age — years 10.19 + 3.98 9.25+438

(Wiek — lata)

Sex — M/F 19/16 13/9

(Pte¢ — M/K)

BMI 24.25 £4.07 16.81 £2.29

kg/m?

Cholesterol 226.9 +145.23 | 239.9 +40.76

mg%

LDL cholesterol 196.0 £ 92.1 156.9 + 34.56

mg%

HDL cholesterol 35.89 + 6.57 41.05 £4.52

mg%

Triglycerides 27471 £ 87.24 | 213.23 £104.7

(Tréjglicerydy)

mg%

Serum samples were obtained from all the
subjects from venous blood after overnight fasting
for at least 12 h. Serum leptin concentration was
determined by an immunoenzymatic ELISA
method using commercially available kits of
R&D. Serum levels of total cholesterol, LDL cho-
lesterol, HDL cholesterol, triglyceride, protein,
and albumin were determined using standard
methods. Body mass index (BMI) was calculated
according to the formula BMI = body-weight
(kg)/height (m)?. Kidney function was normal in
all the patients. The blood pressure of all the
patients was within the normal range. There were
neither urinary tract infections nor acute infectious
diseases. The Clinical Research Ethics Committee
of Silesian Piasts University of Medicine in
Wroctaw approved of the above protocol.

Statistical analysis

The results were subjected to statistical analy-
sis using the computer program Statistica PL. The
results are expressed as means + the standard devi-
ation (SD). For comparison of means between the
two groups of subjects, the Student’s r-test was
used for normally distributed data and the Mann-
Whitney U test for nonparametric data.
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Table 2. Serum leptin levels in children

Tabela 2. Stgzenie leptyny u dzieci

Parameter Group |
(Wskaznik) (Grupa I)
n=235

Group 11
(Grupa II)
n=22

Cumulative steroid dose during

the year before the test

(Catkowita dawka kortykosteroidéw
podana w ciggu roku przed badaniem)
mg

5184.57 + 3513.36

4202.36 + 4141.98

(Leptyna)
pg/ml

Leptin *226.92 + 145.23

159.79 = 72.87

* Significantly higher in group I.

* Istotnie statystycznie wigksze niz w grupie I.

Differences were considered significant when
p was less than 0.05.

Results

The mean leptin concentration was signifi-
cantly higher in the overweight children with
chronic glomerulonephritis and than in the nor-
mal-weight patients. The dose of steroids during
the year before the test (mg) was similar in both
groups (Table 2). No significant correlation was
observed between serum leptin level and the
cumulative dose of corticosteroids in these
patients. Positive correlation between BMI and
serum leptin level was found in the children. No
statistically significant differences in serum leptin
levels between boys and girls were found. No sig-
nificant relationships were found between serum
leptin level and cholesterol, HDL cholesterol,
LDL cholesterol, or triglyceride.

Discussion

Many factors contribute to the pathogenesis of
obesity in children with chronic glomerulonephri-
tis. Overweight may be associated with different
functional or structural lesions of the kidney.
Leptin has been shown to play a very important
role in the regulation of appetite in health and dis-
ease [8]. Among other mechanisms, steroid thera-
py seems to play a crucial role in the development
of obesity. The present authors observed that some
children developed massive obesity quickly and
others did not in spite of similar doses of steroids.

This study showed that prednisone therapy had no
impact on serum leptin levels. This is in accor-
dance with the findings of Buyan et al. [9]. Tan et
al. showed that short-term administration of
steroids upregulates the expression of leptin, but
longer glucocorticoide treatment (over three
weeks) does not seem to increase it [10].

Like other studies [11-13], the present study
demonstrated a positive correlation between serum
leptin level and BMI. Leptin is involved in the reg-
ulation of lipid metabolism both in health and in
pathological conditions. The data showed that the
relationship between leptin and lipid levels in
patients with chronic glomerulonephritis is limit-
ed. Wu et al. demonstrated a positive correlation
between serum leptin and triglyceride and LDL
levels in healthy children. They also showed
a negative correlation with HDL [14].

During relapse, characteristic disturbances are
observed in children with nephritic syndrome. In
remission, partial normalization of these perturba-
tions occurs. No significant difference between
lipid parameters were found in the two groups of
children. The present study found no correlation of
leptin with total cholesterol, HDL fraction, LDL
fraction, or triglycerides as reported in the study of
Ozata et al. [13]. Wasilewska et al. showed a pos-
itive correlation of leptin with cholesterol level
and LDL and a negative correlation with HDL
fraction [11]. They did not find any relationship
between leptin and triglycerides.

In children with chronic glomerulonephritis,
further investigations are necessary to explain the
role of leptin and other adipokines in lipid metab-
olism disturbances.



140 A. MEDYNSKA et al.

References

[1] Wolf G, Chen S, Han DCh Ziyadeh FN: Leptin and renal disease. AJKD 2002, 39, 1, 1-11.

[2] Fantuzzi G: Adipose tissue, adipokines, and inflammation. J Allergy Clin Immunol 2005, 115, 911-919.

[3] Stenvinkel P: Leptin — a new hormone of definite interest for the nephrologists. Nephrol Dial Transplant 1998,
13, 1099-1101.

[4] Merabet ES, Dagogo-Jack DW, Coyne S: Increased plasma leptin concentration in end-stage renal disease.
J Clin Endocrinol Metab 1997, 82, 847-850.

[5] Sharma K, Considine RV, Michael B, Dunn SR, Weisberg LS, Kurnik BRC, Kurnik PB, O’connor J, Sinha M,
Caro JF: Plasma leptin partly cleared by the kidney and is elevated in hemodialisysis patients. Kidney Int. 1997,
51, 1980-1985.

[6] Heimbiirger O, Lonnqvist F, Danielsson A, Nordenstréom J, Steinvinkel P: Serum immunoreactive leptin con-
centration and its relation to the body fat content in chronic renal failure. ] Am Soc Nephrol 1997, 8, 1423-1430.

[7] Dagogo-Jack S, Ovalle F, Geary B, Landt M, Coyne DW: Hyperleptinemia in patients with end-stage renal dis-
ease treated by peritoneal dialysis. Perit Dial Int 1998, 18, 34—-40.

[8] Friedman JM, Halaas JL: Leptin and the regulation of body weight in mammals. Nature 1998, 395, 763-770.

[9] Buyan N, Ozkaya O, Bideci A, Soylemezoglu O, Kinaz P, Gonem S, Kalman S, Bakkaloglu S, Hasanoglu E:
Leptin, soluble leptin receptor, and transforming growth factor-31 levels in minimal change nephritic syndrome.
Pediatr Nephrol 2003, 18, 1009-1014.

[10] Tan JT, Patel BK, Kaplan LM, Koenig JL, Hooi SC: Regulation of leptin expression and secretion by corti-
costeroids and insulin. Implications for body weight. Endocrine, 8, 85-92.

[11] Wasilewska A, Tomaszewska B, Zoch-Zwierz W, Biernacka A, Kleinowska K, Koput A: Serum and urine lep-
ton concentration In children with nephrotic syndrome. Pediar Nephrol. 2005, 20, 597-602.

[12] Considine RV: Regulation of leptin production. Rev Endocr Metabol Disord. 2001, 2, 357-363.

[13] Ozata M, Oktenil C, Gulec M, Ozgurtas T, Bulucu F, Caglar K, Bingol N, Vural A, Ozdemir C: Increased
fasting plasma actylation-stimulating protein concentrations in nephritic syndrome. J Clin Endocrinol Metab 87,
853-858.

[14] Wu DM, Shen MH, Chu NF: Relationship between plasma leptin levels and lipid profiles among school chil-
dren in Taiwan — the Taipei Children Heart Study. Eur J Epidemiol 2001, 17, 911-916.

Address for correspondence:

Anna Medyriska

Department of Pediatric Nephrology
Silesian Piasts University of Medicine
M. Sktodowskiej-Curie 50/52

50-369 Wroctaw

Poland

Tel.: +48 71 733 13 50

Conflict of interest: None declared
Received: 27.12.2007

Revised: 23.01.2008
Accepted: 20.03.2008



