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Abstract Leptin is an adypocyte derivated peptide
hormone that plays a major role in preventing obesity
development by the eVects at the hypothalamic level. In
our study leptin levels of 41 rheumatoid arthritis (RA)
patients and 25 healthy subjects as control group were
assessed. Synovial Xuid from 21 RA patients were col-
lected to detect leptin levels. Synovial Xuid and plasma
leptin levels were analysed and correlated with RA
duration, ESR, CRP, X ray changes (erosive or non-
erosive disease) and negative or positive test for rheu-
matoid factor. There wasn’t any signiWcant diVerence at
plasma leptin levels between RA patients (3.91 § 6.15)
and control group (4.94 § 6.44) (p > 0.05). Plasma lep-
tin levels were correlated with body mass index (BMI)
in both healthy subjects and RA patients (r = 0.37;
p = 0.018). Therefore in RA patients, plasma and syno-
vial Xuid leptin levels were not correlated with disease
duration, ESR, CRP, negative or positive test for rheu-
matoid factor and erosive or non-erosive disease
(p > 0.05). In conclusion leptin is correlated with BMI
both in RA patients and healthy individuals but no con-
siderable relation with disease activity.
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Introduction

Leptin is a peptide hormone that plays a major role in,
food intake regulation and energy metabolism and pre-
venting obesity development by the eVects at the hypo-
thalamic level [1–3]. It has also been shown that leptin has
other eVects on reproduction, osteogenesis, hematopoie-
sis, angiogenesis, immunity and regulation of endocrin
function [3–8]. Adipose tissue is the predominant release
organ of leptin, moreover placenta, pituitary gland and
gastric epithelium are the other source organs [9–11].

Leptin is a 16 kD weight, cytokine-like hormone [4].
Plasma leptin level is correlated with BMI and percent
body fat. Moreover, hormones, free fatty acids, cate-
cholamines and acute exposure to cold can aVect leptin
levels [16–21]. Hormonal imbalances, severe obesity,
thermoregulation abnormalities immune and hemato-
poietic defects were detected at leptin deWcient (ob/ob)
and leptin receptor deWcient (db/db) mice [3]. Leptin
synthesis at human shows detectable increase as a
response to acute inXammation, sepsis, secretion of
inXammatory mediators such as IL-1 and TNF-� [9].

Recent studies have suggested the potential role of
leptin in modulating the immune response and leptin’s
inXammatory or anti-inXammatory eVects [3, 4, 12].
Monocyte/macrophage cells are one of the target cells
that leptin situmulates to release pro-inXammatory
cytokines, IL-6 and TNF-�, on the other hand leptin
shows anti-inXammatory eVects by inducing IL-1
receptor antagonist secretion [3, 4, 12, 13]. Congenital
leptin deWciency in human, is associated with a
decreased number of circulating CD4 ( + ) T cells and
impaired T cell proliferation and cytokine release, this
has been reversed by the administration of recombi-
nant leptin [3].
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Leptin levels were found to increase acutely with
infectious stimulation and inXammation in experimen-
tal animal models [2, 3], however, the eVect of chronic
inXammatory diseases such as rheumatoid arthritis
(RA) on serum leptin levels is still unknown [14].

Our aim in this study was to detect plasma and syno-
vial Xuid leptin levels and to evaluate their correlation
with disease activation parameters.

Subjects and methods

Patients

RA-diagnosed 41 patients, diagnosed according to
ACR criteria [15] attended our Rheumatology Clinic
in Cumhuriyet University Medicine Faculty. They
were intended for our study and 25 healthy volunteers
were chosen as the control group. Hand and feet radio-
graphs of all patients were obtained. The presence of
one or more erosion was accepted to be suYcient to
say erosive disease.

The medications included methotrexate (20
patients), leXunomide (14 patients ), sulfasalazine (13
patients), cyclosporine (1 patient), low dose steroids
(12 patients), non-steroidal anti-inXammatory drugs
(19 patients).

Patients with history of diabetes mellitus, infection
or unstable weight history were excluded from the
study.

Laboratory methods

Venous blood samples for measurement of plasma
leptin were collected, between 9 and 10 A.M. from all
individuals. Synovial Xuid was aspirated from knee
joints of 21 patients aseptically. Blood and synovial
Xuid samples were collected in vacutainer tubes
containing K3 EDTA, centrifuged at 3,000 rpm for
15 min, frozen and stored at ¡20°C until use. Leptin
levels were detected using ELISA (Gritols-Tritures)
method.

Serum levels of C reactive protein (CRP) were mea-
sured by standard nephelometry, with established nor-
mal range 0–5 mg/l. The erythrocyte sedimentation
rate (ESR) was measured by the Westergren method
with an established normal range 0–20 mm/1st h.

Statistical analysis

Results are expressed as means § standard deviation.
Independent samples test, Mann–Whitney U test and
Pearson correlation analysis are used for evaluating

obtained data. A value of p < 0.05 was considered to be
signiWcant.

Results

Study was made with 41 RA patients (33 women, 8
men, mean age 49.31 § 11.76) and 25 healthy volun-
teers (19 women, 6 men, mean age 51.08 § 13.39).
There wasn’t any statistically signiWcant diVerence at
age, gender, body mass index (BMI) and plasma leptin
levels between RA and control group (p > 0.05)
(Table 1).

Disease duration of patients with destructive joint
disease (erosive RA) was longer then non-erosive
group (p = 0.013). Moreover, there was no statistically
signiWcant diVerence at age, ESR, CRP and plasma and
synovial Xuid leptin levels when erosive group com-
pared with non-erosive group (p > 0.05) (Table 2).

The mean age of patients with positive test for rheu-
matoid factor (RF) in our study was found to be higher
than patients with negative test for RF (p = 0.004),
however, no signiWcant diVerence was detected in BMI,
disease duration, ESR, CRP, plasma and synovial Xuid
leptin levels of these two groups (p > 0.05) (Table 2).

Plasma leptin levels were correlated with BMI in
both healthy subjects and RA patients (r = 0.37;
p = 0.018). However, in RA patients, plasma and syno-
vial Xuid leptin levels were not correlated with disease
duration, ESR, CRP, negative or positive test for rheu-
matoid factor and erosive or non-erosive disease
(p > 0.05).

Discussion

In our study RA patients who have a chronical disease
with high cytokine levels we didn’t observe any diVer-
ence at plasma leptin levels between healthy volun-
teers and RA patients. Although, there was a

Table 1 Demographic and clinical data of patients with RA and
control group

RA patients Control group p

Mean age (years) 49.31 § 11.76 51.08 § 13.39 0.781
Sex (female/male) 33/8 19/6
Duration of RA 

(years)
6.71 § 5.44

BMI (kg/m2) 24.24 § 2.91 23.72 § 3.33 0.506
RF(§) 24/17
Erosive/non-erosive 

disease 
21/20

Plasma leptin level 
(ng/ml)

3.91 § 6.15 4.94 § 6.44 0.516
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correlation between BMI and plasma leptin levels in
both groups.

We found some previous studies that plasma leptin
levels have been researched in RA patients. In Nishiya
et al.’s [22] study with 49 RA patients and 20 healthy
individuals, there was no signiWcant diVerence at
plasma leptin levels between patients with RA and
control group. Although it was noticed in their study
that plasma leptin levels were correlated with BMI but
it wasn’t correlated with ESR and CRP levels. In
another study with similar results, 58 RA patients were
evaluated and it has been shown that plasma leptin lev-
els were correlated with percent body fat but not corre-
lated with disease activity [14]. Bokarewa et al. [12]
detected RA patients to have higher plasma leptin lev-
els than healthy individuals. The authors observed that
circulating plasma concentrations of leptin were signiW-
cantly higher than matched synovial Xuid samples and
the diVerence between plasma and synovial Xuid was
particularly pronounced in non-erosive arthritis and
also noticed that plasma leptin levels were decreased in
patients using disease-modifying antirheumatic drugs.

These diVerent results of clinical studies evaluating
leptin levels in RA patients suggest us further studies
in RA patients with methodological additions includ-
ing parameters such as BMI, percent body fat, thus
smoking [23], catecholamines [21], hormonal factors
[16–18] are needed to clarify leptin’s eVects in RA.

In conclusion we found plasma leptin levels to be
correlated with BMI either in patients or in control
group and plasma and synovial Xuid leptin level of RA
patients were not correlated, with disease duration,
ESR, CRP, negative or positive test for rheumatoid
factor and having erosive or non-erosive disease.
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