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Leptin, one of the major adipokines, is a pleiotropic hor-
mone whose plasma levels rise with the increase in adipose
tissue. Leptin has a dual role as a hormone and a cytokine.
As a hormone, it plays a critical role in regulating appetite,
growth, energy and bone metabolism. As a cytokine, leptin
participates in the enhancement of some pro-inflammatory
responses. Increasing leptin concentrations in serum in
obese patients significantly contributes to the low-grade
inflammatory state that makes those subjects more prone to
develop insulin resistance, type 2 diabetes, cardiovascular
and autoimmune diseases [1].

Several recent studies have demonstrated that leptin is
mainly cleared by the kidney, which is an organ targeted by
leptin activities, and patients with end-stage renal diseases
exhibit increased plasma leptin concentration [2]. Indeed,
it has been shown that leptin-deficient ob/ob mice are pro-
tected from renal inflammation and nephrotoxic nephritis.
Leptin is involved in the development of glomerulosclerosis
through a paracrine TGF-f pathway (between glomerular
endothelial and mesangial cells), which promotes the depo-
sition of extracellular matrix and proteinuria [2].

In the Internal and Emergency Medicine Journal, D’Elia
and colleagues report the results of an elegantly conducted
and analysed study designed to estimate the predictive role
of leptin on the decline in renal function occurring in an
8-year follow-up observation of a sample of apparently
healthy male adults (The Olivetti Heart Study) [3]. The study
included 319 untreated normotensive and not diabetic men
without clinical evidence of renal dysfunction at baseline.
Elevated serum concentrations of leptin were strongly asso-
ciated with early renal function loss that starts in patients
who have normal renal function. The association was also
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independently accounting for relevant clinical covariates:
age, systolic blood pressure, HOMA index, renal clearance,
abdominal circumference and BMI. The main strength of
this study is that, unlike previous studies, leptin promotes
over time early and late function loss in untreated normo-
tensive and not diabetic men without clinical evidence of
renal dysfunction at baseline. The authors suggest a direct
effect of leptin in promoting endothelial dysfunction and
vascular damage with glomerular endothelial cell prolif-
eration, increased synthesis of collagen and hypertrophy of
the mesangium cells. D’Elia and colleagues also argue that
high-circulating leptin levels were also significantly associ-
ated with increased serum levels of ICAM-1 (soluble inter-
cellular adhesion molecule-1) and VCAM-1 (soluble vascu-
lar cell adhesion molecule-1), adhesion molecules markers
of endothelial disorder, and reduced arterial compliance in
patients with chronic kidney disease [3]. However, the study
regarding the specific mechanisms and biomarkers involved
in the disease process underlying renal function decline is
inconclusive. Indeed, the study leaves one question open.
Specifically: how could elevated circulating levels of leptin
directly contribute to renal injury? It has been shown that
leptin activates a number of signalling pathways that have
been previously described as important in promoting cel-
lular damage including MAPK, Wnt/B-catenin and TGFB1
pathway [1]. Along these lines, it is the observation that
in cultured HUVEGC:sS, leptin increased ICAM-1 production
in a dose-dependent manner, and this stimulating effect of
leptin on ICAM-1 expression was reversed by MEK inhibi-
tor, PD98059 [4]. Several reports have shown that fibrosis,
the histological manifestation of functional decline in the
kidney, is associated with an increased expression and activ-
ity of Notch and Wnt signalling. Excessive Wnt and Notch
expressions prohibit epithelial differentiation and induce
fibroblast proliferation and myofibroblastic transdifferen-
tiation that seem to be important for the development of
kidney fibrosis and dysfunction [5]. A number of experimen-
tal evidences indicate that leptin induces the expressions of
Whnt and Notch in several cell lines and that the inhibition
of leptin signalling reduces Notch and Wnt expressions and
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development of aberrant cellular responses [5, 6]. Lastly, in
experimental models, leptin in vitro as well as in vivo, infu-
sion stimulates the expression of TGF-f. TGF-p is a major
modulator of renal fibrosis and acts through the stimulation
of extracellular matrix proteins as well as the inhibition of
degradation of these proteins [7].

Although it remains currently unknown whether simi-
lar mechanisms are operative in humans, it is possible that
enhanced circulating leptin concentrations, particularly in
pathophysiological situations such as obesity or diabetes
mellitus type 2, may contribute to the renal injury that is
often observed in these diseases. We can speculate that lep-
tin, through the above pathways and in concert with other
cytokines or vasoactive factors such as Ang II, may foster
the development of glomerular pathologies.

The overall pathophysiological changes described by
D’Elia and colleagues are still observational, and further
studies are certainly necessary in order to understand the
underlying mechanisms promoting leptin-induced renal
damage in not diabetic men without clinical evidence of
renal dysfunction at baseline.
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