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Background: Leptin belongs to the helical cytokine family and has structural similarity to interleukin (IL)-6, IL-12, IL-15, prolactin,

and growth hormone. It is mainly secreted by adipocytes but (at lower levels) also by stomach, skeletal muscle, and placenta.

Initially, leptin was considered an antiobesity hormone, but experimental evidence has also shown pleiotropic effects on

hematopoiesis, angiogenesis, lymphoid organ homeostasis, and T-lymphocyte functions. Recent evidence indicates that leptin

modifies T-cell immunity by promoting T helper 1 proinflammatory immune response and production of cytokines.

Objective: The aim of the present study was to evaluate leptin serum levels in patients with allergic contact dermatitis (ACD) and

atopic dermatitis and to evaluate the correlation of these levels with different patterns of lymphocyte subpopulations.

Methods: Serum leptin was assayed by enzyme-linked immunosorbent assay. Immunophenotypic analysis of peripheral blood

was performed by flow cytometry.

Results: We found that serum leptin levels were higher in ACD patients than in healthy controls (p 5 .02). In these patients, an

inverse correlation between serum leptin and the percentage of CD4+CD25+ T lymphocytes was observed (p 5 .002).

Conclusion: These data seem to suggest that leptin might play a role in the pathogenesis of ACD and thus have implications for

the therapy for ACD.

L EPTIN is mainly secreted by adipocytes and belongs

to the helical cytokine family. Its plasma concentra-

tions correlate with fat mass and respond to changes in

energy balance.1 Circulating leptin levels show a marked

sexual dimorphism, being two to three times higher in

females than in males. Leptin was first considered an

antiobesity hormone, but experimental evidence has

shown pleiotropic effects of this molecule on hematopoi-

esis, angiogenesis, lymphoid organ homeostasis, and T-

lymphocyte functions.2

Leptin represents an important link between fat mass

and the regulation of energy balance and reproductive

function.

Acute starvation in mice is associated with decreased

leptin levels; moreover, thymic atrophy and reduction of

delayed-type hypersensitivity reaction to antigens has been

observed with decreased leptin levels and also in mice.

Leptin replacement reverses these immunosuppressive

effects.3 Leptin seems to be necessary for the induction

and maintenance of the proinflammatory T helper 1 (Th1)

immune response.4 It may suppress T helper 2 (Th2)

cytokine production.5 These findings support the hypoth-

esis that leptin plays a key role in linking the nutritional

state to T-cell function. This has prompted several studies

of targeted intervention with leptin antagonists in rodents

to suppress the onset or progression of chronic inflamma-

tion and autoimmunity.6 Leptin might so represent an

important target for immune intervention in a variety of

pathophysiologic conditions.

The aim of the study was to evaluate leptin serum levels

in patients with allergic contact dermatitis (ACD) and

atopic dermatitis (AD) and to evaluate the correlation of

these levels with different patterns of lymphocyte sub-

populations.

Materials and Methods

Subjects

All patients and controls were recruited at the University

Federico II of Naples, Italy. Twenty-one consecutive

patients, 16 with ACD and 5 with AD, were included in

the study.

The ACD patients were 10 women and 6 men (age

range, 14–42 years; average age, 26.5 years); the AD

patients were 3 women and 2 men (age range, 16–33 years;

average age, 21.9 years). A total of 117 control subjects
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(75 women and 42 men [age range, 14–65 years; average

age, 26.1 years]) were also enrolled. None of the healthy

control subjects had a history of obesity, immune

disorders, infection, or endocrine disease. The study was

approved by the institutional ethics committee, and all

individuals gave written informed consent.

Serum leptin was analyzed by flow cytometry. The

interaction between serum leptin and different patterns of

lymphocyte subpopulations, including CD4+CD25+ reg-

ulatory T cells (TRegs), was also evaluated.

Leptin Measurement

All serum samples (peripheral blood, 10 mL) were

collected into heparinized tubes at 9:00 a.m. after

overnight fasting and stored at 280uC. For leptin

measurement, a human leptin enzyme-linked immuno-

sorbent assay kit (R & D Systems, Lille, France) was used

according to the manufacturer’s instructions.

CD4+CD25+ Flow Cytometry

Immunophenotypic analysis of peripheral blood from the

ACD and AD patients and the control subjects was

performed with an EPICS XL Flow Cytometer (Beckman

Coulter, Milan, Italy) using the Beckman Coulter xl system

ii software program. Triple combinations of various

antihuman monoclonal antibodies (mAbs) were used

(Coulter Immunotech, Marseille, France). All samples

were analyzed within 3 to 4 hours of sampling, and

staining was performed according to standard procedures

as described by Ponticiello and colleagues.7

The analysis and quantification of the TRegs popula-

tion was obtained by gating on CD4+ T cells.

Statistical Analysis

Nonparametric analyses were performed by using the

Mann-Whitney U test. The analysis of variance test was

used to assess differences between groups. Simple regres-

sion analysis and Pearson correlation coefficients were

adopted to study the relationship between different

variables; the program used was StatView (Abacus

Concepts, Cary, NC). The results are expressed as mean

6 SD; p , .05 was considered statistically significant.

Results

A statistically significant increase in the mean plasma level

of leptin was found in ACD patients (17.4 6 14.5 ng/mL),

compared with healthy control subjects (10.1 6 9.3 ng/mL)

(p 5 .02) (Fig 1). A serum leptin decrease was observed in

AD patients (7.8 6 9.9 ng/mL).

In ACD patients, an inverse correlation between serum

leptin and the percentage of CD4+CD25+ lymphocytes was

observed (p 5 .002), with a significant reduction in the

percentage and absolute number of CD4+CD25+ TRegs

(Fig 2). We also studied the relative percentage and the

absolute cell count per cubic millimeter of the following

subpopulations: CD3+, CD4+, CD8+, CD19+, and

CD32CD16+CD56+ (data not shown); no differences or

correlations were observed in these cell subpopulations

between patients and healthy control subjects.

ACD patients showed positive results with nickel sulfate

(56.25%), balsam of Peru (12.5%), and fragrance mix

(12.5%). One positive result was observed with each of the

following allergens: paraben mix, p-phenylenediamine,

potassium dichromate, and thiuram mix. Any specific

correlations between leptin and single haptens were

observed.

Discussion

In the last few years, a series of molecules known to play a

function in metabolism has also been shown to play an

important role in the regulation of the immune response.

In this context, the adipocyte-derived hormone leptin,

discovered in 1994, has attracted increasing interest in the

scientific community for its pleiotropic functions.

Leptin represents a link between metabolism, nutri-

tional status, and immune response.8 There is increasing

evidence that leptin affects immune responses and that

immunity is suboptimal in the absence of leptin; it can

Figure 1. Increased leptin in patients with allergic contact dermatitis.
(ACD 5 allergic contact dermatitis; AD 5 atopic dermatitis.)
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inhibit T-cell proliferative responses and certain immune

responses in vitro.9

However, despite this inhibition of proliferation, the

production of proinflammatory cytokines is significantly

enhanced by leptin.10 Most data so far indicate that leptin

increases proinflammatory immune responses by an effect

on T cells and macrophages.11 Its importance in the

inflammatory response is shown by evidence that mice

defective in leptin or its receptor present an impaired T-

cell immunity due to a deficit of CD4+ T lymphocytes,

with reduced biosynthesis of inflammatory cytokines.

Administration of leptin to mice restores their nutritional,

immune, and metabolic functions.12

Acute starvation, which can prevent the increase of

serum leptin, delayed the onset of disease and attenuated

clinical symptoms by inducing a Th2 cytokine switch.

Leptin also promotes lymphocyte survival in vitro by

suppressing Fas-mediated apoptosis. B lymphocytes appear

to be more susceptible to the antiapoptotic effects of leptin,

and they show higher surface expression of obesity receptor

(ObR) when compared with T cells. Moreover, CD4+ T cells

isolated from ObR-deficient mice displayed a reduced

proliferative response when compared with normal controls.

Leptin secretion by activated T cells sustained their

proliferation in an autocrine loop, since antileptin receptor

antibodies were able to inhibit the proliferative response of

autoreactive T cells in vitro.

Because a congenital deficiency of leptin can be

associated with an increased frequency of infection and

related mortality, it was hypothesized that a low concen-

tration of serum leptin might contribute to an increased

susceptibility to infection by reducing T helper cell

priming and by affecting thymic function. On the

contrary, the Th1-promoting effects of leptin have been

clearly linked to an enhanced susceptibility to experimen-

tally induced autoimmune disease, including experimental

autoimmune encephalomyelitis, type 1 diabetes, and

antigen-induced arthritis.13,14

Also, patients with psoriasis were recently found to

have higher levels of serum leptin, shown to play an

important role in the pathogenesis of psoriasis by

promoting type 1 cytokine synthesis and suppressing type

2 cytokine production.15

Conclusions

This study showed that leptin is involved in T-cell function

in humans and in vivo. In ACD patients, a significant

increase of serum leptin was observed, thus showing its

possible role in ACD. An inverse relationship between

CD4+CD25+ regulatory T cells and serum leptin has been

reported in patients with ACD with respect to control

subjects (n 5 27). These data imply that leptin impairs the

development of TRegs, survival, or some aspect of home-

ostasis. We hypothesize that the reduced percentage of

TRegs observed could be related to leptin increase and think

it may have implications for the pathogenesis and treatment

of ACD. On the other hand patients with AD are few to

establish any correlation with both serum leptin and TRegs.

Many questions about whether and how TRegs can

regulate autoimmunity in humans need to be answered.16

The role of TRegs has been demonstrated in animal

Figure 2. A, Statistically significant inverse correlation between serum leptin and circulating regulatory T cells (CD4+CD25+) in patients with
allergic contact dermatitis. B, No correlation was observed in healthy control subjects. (ACD 5 allergic contact dermatitis.)
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models of autoimmune diseases.4 More recently, reduced

function or generation of TRegs in human autoimmune

diseases (such as systemic lupus erythematosus, type

1 diabetes, polyglandular autoimmune syndrome type II,

and juvenile idiopathic arthritis) has been described.

Many functions of the leptin molecule remain to be

investigated. However, in view of its influence on food

intake and metabolism, leptin sits at the interface between

metabolism and immunity in modulating not only

inflammation but also immune and autoimmune reactiv-

ity, and it has been shown to regulate the immune

response in both normal and pathologic conditions.

Although additional studies are needed, our data provide

direct evidence of a negative association between leptin

secretion and TRegs and suggest that leptin can promote

proinflammatory cell responses and directly influence the

development of diseases mediated by Th1 responses.

Our future efforts will be directed to correlating leptin

values with body mass index, studying a more representa-

tive group of AD patients, and investigating the relation-

ship between leptin modifications with the different

haptens in a larger group of ACD patients.
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