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It has been a long journey to understand the basic knowledge
achieved about an intriguing molecule such as leptin, a mole-
cule immersed in the deep ocean of study field of obesity,
diabetes, metabolic syndrome, inflammation, and immune
regulation. Since 1949, the phenotype of a mutated mouse
leptin was identified with the ob symbol resulting in diabetes
and obesity, later known as ob or lep gen [1]. In 1994, human
leptin was cloned and sequenced with a mouse homology of
84% [2]. Leptin was biochemically characterized as a non-
glycosylated 16 kDa protein. Leptin signaling is mediated
by its receptor isoforms from a to f. In particular, the e isoform
is known as its soluble receptor (sLepR) [3]. Leptin is consid-
ering a hormone due to its pleiotropic actions and the identi-
fication of a circadian rhythm of secretion [4]. Leptin is syn-
thesized mainly by adipose tissue and consider it as an
adipokine member, between chemerin, visfatin, adiponectin
(APN), high molecular weight adiponectin (HMW-APN),
resistin, etc. [5]. The adipose tissue can be view as a non-
inflammatory or pro-inflammatory tissue, regarding the type
of molecules studied. One of the hallmarks of a non-
physiological adipose tissue microenvironment is the polariz-
ing macrophages response, favoring an M1 phenotype, where
there is a predominance for the recognition of fatty free acids

through Toll-like receptors (TLR) 2 and TLR 4 and a pro-
inflammatory cytokine response (Th1) mediated by NFkB,
triggering an unfolded protein response by of endoplasmic
reticulum stress, chemokine secretion, and activation of B
and T cells [6, 7]. To review leptin influence as a triggering
molecule in a myriad of chronic diseases is of key importance
to establish this minimum background. There are several stud-
ies that highlighted the role of leptin in chronic inflammatory
processes such as obesity, diabetes, and metabolic syndrome
to name a few, and it has become an open secret its participa-
tion in autoimmune rheumatic diseases. However, its recogni-
tion as a possible key biomarker in immunopathogenic mech-
anisms of diseases such as systemic lupus erythematosus
(SLE), rheumatoid arthritis (RA), and ankylosing spondylitis
(AS) has been delayed [8–10]. Nowadays, we are able to talk
about leptin network microenvironments, depending on the
target tissue, for example, adipose tissue in obesity, synovial
tissue in RA, renal tissue in SLE, and bone tissue in AS. With
this scenario, in this Editorial, we are going to discuss briefly
leptin role key points in autoimmune rheumatic diseases. It is
important to highlight the heterogeneity on leptin measure-
ments in human studies on rheumatic diseases, mainly due
to the lack of reliability of assays used to measure circulating
leptin, the circadian clock and the time of the day when sam-
ple was taken, the disease duration, the activity index of the
disease, ethnicity, age, corporal composition, body mass in-
dex, tissue fat mass redistribution, metabolic markers evaluat-
ed, etc. In general, it has been shown that in RA patients, leptin
levels are increased, but with controversy related to its asso-
ciation with clinical disease activity and worse prognosis [11,
12]. We reported in 2015, a group of RA patients without
cardiovascular or metabolic comorbidities or previous nutri-
tion state evaluation. We were able to report that in pre-obese
and obese RA patients, there was increased production of
serum leptin associated with anti-CCP antibodies positivity.
This conclusion was achieved after normalization of the ratio
of serum leptin and fat mass [13]. In contrast in AS, there are
contradictory reports ranging from decreased serum leptin
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levels in AS without comorbidities such as diabetes mellitus,
hypertension, dyslipidemia, and obesity to non-significant dif-
ferences in leptin levels in AS versus control subjects [14, 15].
Notwithstanding, in a leptin deficient (ob/ob) mouse model, it
was proved a potential differential effect of leptin in mineral
bone mineral density, according to the skeleton area evaluated
[16]. The pleiotropic role of leptin seems to be related to its
central or peripheral regulation. Leptin influences the differ-
entiation of bone marrow stem cells into osteoblasts, osteo-
clasts, or adipocytes. It is interesting to read about the results
of a potential protective role of leptin and high molecular
weight adipokine (HMW-APN) in women patients with AS.
These patients exhibited higher leptin levels and HMW-APN
with less radiographic spinal progression, suggesting a protec-
tive role of these adipokines [17]. But, what about the role of
leptin in osteoarthritis (OA), the most prevalent rheumatic
disease? Since the experience of pain is the cardinal symptom
in OA, Gandhi et al. in 2010 applied TheWestern Ontario and
McMaster Universities Arthritis Index (WOMAC) pain scale,
which evaluates functional activity pain, and the Short Form
McGill Pain Questionnaire (MPQ-SF) that describes charac-
teristics and severity of pain in knee OA patients. In addition,
serum and synovial fluid levels of APN, leptin and its ratio
(A/L) were studied. The data achieved allow us to learn that
the A/L ratio predicts better the pain experience using the
MPQ-SF. Gandhi et al. talked about a possible cross-talk be-
tween APN and leptin between serum and synovial fluid in
OA, since the levels measured of these adipokines resulted
quite close [18]. Another study done on severe knee OA pa-
tients reported a non-significant difference of leptin, HMW-
APN, resistin, and ghrelin measured at serum, when compared
with healthy subjects. However, total-APN was found to be
higher when it associates to fat mass redistribution, particular-
ly in abdominal area. In general, leptin has been reported to be
elevated at serum levels, but it remains contradictory to its
potential role as a severity biomarker of joint damage in OA
[19]. In the present issue of this journal, Yuan et. al conducted
a review of the literature focused on the leptin role in SLE on
different types of immune cells in both, innate and adaptive
immunity. The authors highlighted the macrophage, as a cen-
tral actor involved in tolerance lost mediated by a delayed
phagocytosis, resulting in inefficient removal of apoptotic ma-
terial, which leads to its identification as foreign antigens wak-
ing up an autoimmune response against our own cellular com-
ponents. Another important aspect mentioned by the authors
is the participation of M1 macrophage phenotype as a trigger
of inflammation associated with IL-6, TNF-α, and IFN-γ se-
cretion and lupus nephritis. A source of auto-antigen also is
the production of neutrophil extracellular traps (NETs); how-
ever, the direct relationship of leptin with these mechanisms is
not fully understood. Notwithstanding, neutrophil apoptosis
has been found to correlate with SLE disease severity. The
authors emphasize the participation of T cells in the

pathogenesis of SLE and comment that leptin function as a
survival factor, since it delays the apoptosis of T cells by
expression of Bcl-2. It is well known that a factor related to
T cells in SLE is the production of pro-inflammatory cyto-
kines, and in this review, they showed that on leptin-
deficient mice, there is a decrease production of Th1 cytokines
but increase in Th2 anti-inflammatory profile. Also Yuan et al.
remarked the importance of Th17 subpopulations in new-
onset SLE patients. In mouse models, the findings on deficient
LepR were characterized by a decrease differentiation of T
cells to Th17, due to the decrease in the activation of STAT3
signaling, suggesting the importance of LepR for Th17 differ-
entiation. In addition, leptin causes the exacerbation of inflam-
mation as it interacts with IL-6/TGF-β or by inducing of
RORγT expression, which promotes Th17 responses in
SLE. Another subpopulation of cells affected by leptin is
Treg cells. In vitro models shown that leptin decreases the
immunosuppression capabilities of Treg cells, reflecting that
leptin is related to the pathogenesis of SLE. Finally, leptin in
SLE is one of the most important orchestrators in the immu-
nopathology on B cells as autoantibodies producers. In sum-
mary, Yuan et al. in this review proposed that leptin could be
studied as a possible therapeutic target or consider it as a new
severity biomarker in SLE, which must be elucidated in the
near future [20].
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