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with a lower IFN-γ and a higher IL-10 secretion, 
typical for a shift towards an anti-inflammatory TH2 
type phenotype, has also been reported.58 Reducing 
leptin levels in RA patients by fasting ameliorates the 
clinical signs of the disease.39 Leptin antagonism has 
therefore been suggested for prevention of develop-
ing RA in people who are genetically susceptible to 
RA and other autoimmune diseases.

In the non-obese diabetic (NOD) mouse, an animal 
model for type 1 diabetes (an autoimmune disease 
in which the pancreatic β-cells are destroyed by 
inflammatory processes), an increased serum level 
of leptin precedes diabetes in susceptible females, 
while injection of leptin accelerates the autoimmune 
destruction of the pancreatic β-cells and increases the 
IFN-γ production in peripheral T cells. These effects 
indicate that leptin promotes the development of type 
1 diabetes through TH1 responses.59

In MS and RA, 60 to 75% of the patients are fe-
male, and in other autoimmune diseases (thyroiditis, 
scleroderma, lupus erythematosus, Sjögren’s disease), 
85% or more of the patients are female. This is cor-
roborant that autoimmune diseases affect women 
more than men.60 This gender effect may, at least in 
part, reflect the higher average leptin concentrations 
in women.61

Autoimmune diseases show an increasing incidence 
in industrialised countries compared to less developed 
countries. Some researchers now believe that leptin 
helps to determine the balance between predisposi-
tion to infections and predisposition to autoimmune 
diseases. This could help explain why higher circulating 
leptin levels predispose to autoimmune diseases and 
lower circulating leptin levels to infection.22 Based on 
the evidence regarding relationship between leptin 
and autoimmune diseases, leptin antagonism has been 

2005 Italy Involvement of L and IL-6 in 
the action of interferon-beta in 
secondary, progressive MS

18 secondary 
progressive MS 
patients

MS The effect of IFN-β 
on MS patients might 
be associated with the 
reduced levels of L and 
reduced IL-6 production 
by PBMCs

2006 China L may be involved in the 
pathogenesis of chronic ITP

PBMCs from 
18 chronic ITP 
patients and 14 
controls

Chronic ITP Ln enhances production 
of anti-platelet antibodies

2008 Poland84 Increased L levels in peritoneal 
fluid from endometriosis patients 
may affect local inflammatory/
immune reactions, especially 
infiltration of CD4+ T helper 
cells.

Peritoneal fluid 
of 46 patients 
and 10 control 
women

Endometriosis L correlates with 
inflammatory cytokines 
(IL-1β, IL-6, IFN-γ and 
TNF-α)

2007 Italy85 ObR may be involved in the 
development of clinical relapses in 
RRMS patients 

CD8+ T cells 
and monocytes 
from RRMS 
patients

RRMS L-induced IL-6 
production can be 
modulated by SOCS3 
expression

2001 UK45 L has a direct effect on the 
generation of an inflammatory 
response.

Human PBMCs Endotoxin stimulated 
and resting human 
PBMCs

L induces production of 
TNF-α, IL-6 and IFN-γ 

PBMCs: peripheral blood mononuclear cells, ITP: idiopathic thrombocytopenic purpura, CVD: cardiovascular disease, AA: adjuvant 
arthritis, AS: ankylosing spondylitis, RA: rheumatoid arthritis, MS: multiple sclerosis, CRP: C reactive protein, RRMS: remitting 
relapsing multiple sclerosis.

table 1b. Selected papers investigating the relationship between leptin (L) and the immune system demonstrating the influence of L on 
induction, maintenance and clinical manifestations of some autoimmune conditions

Year
country/ 
ref. number Main findings type of study Disease/condition

L effect on the immune 
system 




