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table 1A. 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

Leptin effect on  
the immune system 

2007 UK75 Plasma L was positively correlated 
with metabolic, inflammatory and 
risk factors for CVD

3640 men aged 
60–79 years

CVD L causes inflammation

2006 Israel76 L induces significant suppression 
of human hepatocellular 
carcinoma

Athymic nude 
mice

L enhances natural killer 
cells activity

2007 Italy77 L acts as a negative signal for the 
proliferation of human, naturally 
occurring Foxp3+CD4+CD25+ 
regulatory T (Treg) cells

Human Treg 
cells

Autoimmune  
diseases

L can modulate the 
hyporesponsiveness and 
proliferation of Treg cells 
both in vitro and in vivo

2005 Brazil78 L may be involved in some 
of the cellular defects 
observed in common variable 
immunodeficiency

38 patients Common variable 
immunodeficiency

L causes proliferative 
response of lymphocytes, 
IL-2 and IL-4 production

2006 Czech  
Republic79

Corticosterone does not  
stimulate leptin production  
during AA

Rats AA an experimental 
model of human RA

The suppression of L 
may be a consequence of 
permanent activation of 
NO and IL-1β.

2009 USA80 L induces CRP expression 
in human coronary artery 
endothelial cells via activation  
of the leptin receptor

Human 
coronary artery 
endothelial cells

Pro-atherogenic  
effects of L

Induction of CRP 
expression

2010 Canada81 Action of L on microglia is that  
of a modulator rather than a 
direct trigger of inflammation

Microglia 
cultures 
prepared from 
rat brain

Microglial function  
in inflammation

L induces production 
of IL-1 β, TNF-α and 
chemokines such as 
CINC-1 and MIP-2

2009 South  
Korea82

L, IL-6 and TNF-α mRNA 
expression of PMBCs from 
patients with AS were  
significantly higher than controls

Twenty patients 
with active AS 
and 20 healthy 
controls

AS Higher L, IL-6, and 
TNF-α mRNA 
expressions in patients 
with AS

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.

Chronic idiopathic thrombocytopenic purpura 
(ITP) is an organ-specific autoimmune disease char-
acterized by the production of antibodies against 
antigens on the membranes of platelets, resulting in 
enhanced destruction of the platelets by macrophages. 
Leptin enhances in vitro secretion of IgG anti-platelet 
antibodies by splenocytes and PBMCs from patients 
with chronic ITP. After depletion of CD4

+ T cells 
from splenocytes, leptin loses this function. Further 
studies showed that leptin could increase platelet 
reactive T cells. These findings suggest that leptin 
may be involved in the pathogenesis of chronic ITP 

and thus might offer a potential target for the treat-
ment of this disease.57

There are data suggesting a role for leptin in the 
development of RA. Injection of methylated bovine 
serum albumin (BSA) in the knees of mice results in 
the development of AIA. In contrast, ob/ob and db/
db mice develop less severe arthritis as compared to 
wild-type mice and have decreased IL-1β and TNF-α 
in the knee synovial fluid and decreased serum levels 
of anti-methylated BSA antibodies. Furthermore, de-
creased antigen-specific T cell proliferative response, 




