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obesity: an Additional Piece in the Mosaic of Autoimmunity
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T he recent outbreak of autoimmune diseases in industrial-
ized countries has brought into question the factors con-

tributing to this increased prevalence. Given the constancy 
of genetics, growing attention has focused on environmental 
factors [Figure 1], especially the western lifestyle [1]. Indeed, in 
the last few decades significant changes in western dietary hab-
its have led to the parallel rise in obesity. White adipose tissue 
(WAT), previously believed to be an inert tissue, was recently 
found to secrete numerous soluble mediators called adipo-
kines that are involved in many processes including immu-
nity and inflammation [2]. Thus, a link between obesity and 
autoimmune diseases was strongly suggested. In a systematic 
literature review we analyzed the relationship between obesity, 
adipokines and several immune mediated conditions [3]. 

FRoM oBESITY To AuToIMMunITY 

Several mechanisms have been suggested to explain how 
obesity could promote autoimmune disease. One of them is 
the secretion by WAT of adipokines, which encompass both 
classical cytokines and specific molecules such as leptin, adi-
ponectin, resistin and visfatin. In addition to their role in vari-
ous physiologic processes, adipokines modulate the immune 
response and contribute to the “low grade inflammation state” 
in obese subjects. Leptin, resistin and visfatin exhibit pro-
inflammatory activity and their levels are directly correlated 
with adipose mass. Conversely, adiponectin is an anti-inflam-
matory molecule and its secretion is reduced in obese persons 
[2]. Other mechanisms may link obesity and autoimmunity, 
but these require further research. Thus, the frequently found 
vitamin D deficiency in obese subjects, alteration of gut micro-
biota due to a western diet, or obesity itself may be responsible 
for a dysreguation of T helper (Th)17/T-regulatory cell (Treg) 
balance, contributing to the development of autoimmunity. 
Some authors highlighted the role of the apoptosis inhibitory 
macrophage (AIM), a macrophage-derived blood protein 

whose circulating levels are increased in obesity. AIM has been 
found to promote autoantibody formation, M1-macrophage 
infiltration in WAT, as well as inflammasome activation, lead-
ing to both inflammation and autoimmune response.

oBESITY And AuToIMMunE dISEASES

•	 Obesity	and	rheumatoid	arthritis	(RA)
RA is an inflammatory autoimmune disease characterized 
by synovial inflammation and joint destruction. Most stud-
ies, including two recent large prospective studies, reported a 
higher risk of RA developing, especially anticitrullinated protein 
antibody (ACPA)-negative RA, among obese individuals with 
an odds ratio (OR) ranging from 1.2 to 3.4 [4]. Furthermore, 
obesity is associated with a more severe disease and a higher 
prevalence of comorbidities, as well as a worse therapeutic 
response, particularly for infliximab. This is consistent with 
pathophysiological data indicating that increased levels of pro-
inflammatory adipokines, as found in obese subjects, correlate 
with severity parameters. Conversely, a paradoxical protective 
effect of obesity on radiographic joint damage was observed. 

•	 Obesity	and	multiple	sclerosis	(MS)
MS is the most common chronic inflammatory demyelinating 
disease of the central nervous system and it affects mainly young 
adults. A strong body of evidence supports obesity as a risk fac-
tor for developing MS. First, several large clinical studies found 
an overall twofold increased risk of MS associated with obesity 
during childhood or late adolescence – critical periods of suscep-
tibility for MS. This risk seems to be more pronounced among 
women. Moreover, adipokine involvement in the pathogenesis of 
MS was strongly demonstrated, particularly for leptin [5]. Thus 
this hormone, whose levels are elevated in obese subjects, is criti-
cal for induction and progression of murine models of MS, nota-
bly by promoting a Th1 pro-inflammatory profile and reducing 
Treg cells. Similarly, low adiponectin and high visfatin levels have 
been shown to promote the onset and severity of murine MS.

•	 Obesity,	psoriasis	and	psoriatic	arthritis	(PsA)
Psoriasis is a common chronic inflammatory skin disease that 
in a third of cases may be complicated by articular involve-
ment, namely PsA. The association between obesity and both 
psoriasis and PsA is widely recognized. It appears to result 
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from bidirectional phenomena. First, psoriasis and PsA pro-
mote weight gain by changes in lifestyle such as depression, 
overeating and physical inactivity. Second, several large pro-
spective studies have demonstrated that obesity is an inde-
pendent risk factor for psoriasis and PsA (OR 1.48–6.46) [6]. 
In addition, obesity has been shown to worsen psoriasis and 
PsA evolution, increase cardiovascular comorbidities, and 
impair therapeutic response. This is likely partly due to the 
pro-inflammatory and pro-atherogenic effects of adipokines. 
Indeed, high rates of leptin and resistin were observed in the 
serum and skin of psoriatic patients and correlated positively 
with disease activity. In support of these data, weight loss has 
been shown to lessen disease severity and improve treatment 
efficacy.

•	 Obesity	and	systemic	lupus	erythematosus	(SLE)
SLE is a systemic autoimmune disorder. Data on the risk of 
occurrence of SLE under obese conditions are scarce and do 
not allow a definite conclusion. With regard to disease sever-
ity, although obesity has not been found to correlate with 
SLE activity scores, it appears to be associated more with 
lupus nephritis, cognitive impairment, cardiovascular mor-
bidities, and an impaired quality of life [7]. The high levels 
of leptin and resistin and low levels of adiponectin observed 
in both SLE and obese subjects, by their pro-inflammatory 
and pro-atherogenic effects, are thought to contribute to this 
association.

•	 Obesity	and	inflammatory	bowel	disease	(IBD)
IBD is a group of inflammatory diseases affecting the gut 
whose main forms are Crohn’s disease (CD) and ulcerative 
colitis (UC). Despite some conflicting results, a body of clini-
cal and experimental evidence points to obesity as a risk and 
aggravating factor of IBD. First, epidemiologic data highlight 
the simultaneous outbreak of both IBD [8] and obesity in 
western countries. In addition, several studies have correlated 
obesity with the risk of occurrence as well as a more severe 
course of IBD. Moreover, experimental data in mice models 
and patients support the involvement of adipokines, as found 
in obese individuals, in the pathogenesis of IBD. Indeed, high 
levels of leptin, resistin and visfatin in plasma, visceral adipose 
tissue or gut lumen were found to be associated with intestinal 
inflammation. Finally, obese IBD patients also exhibit a worse 
therapeutic response, especially to anti-tumor necrosis factor-
alpha (TNFα) therapies.
 
•	 Obesity	and	type	1	diabetes	(T1D)
T1D is a juvenile-onset dysregulation of glucose metabolism 
resulting from autoimmune destruction of insulin-secreting 
β-cells. The impact of overweightness at different ages of life 
on the risk of subsequent T1D has been extensively investi-
gated. Therefore, high birth weight, early weight gain in the 

first years of life, childhood obesity and adult obesity have 
been associated with a twofold increased risk of T1D on 
average [9] However, it remains a matter of debate whether 
obesity acts as a real risk factor or just an accelerator shifting 
the onset of diabetes at an earlier age without changing the 
lifetime risk. Several mechanisms have been proposed. First, 
obesity-induced insulin resistance may lead to β-cell over-
load and apoptosis rendering them immunogenic. Moreover, 
adipokines have been found to promote an autoimmune 
response against β-cells as well as metabolic and vascular 
complications.

•	 Obesity	and	Hashimoto	thyroiditis	(HT)
HT is a highly common autoimmune disease responsible for 
hypothyroidism and characterized by goiter with lymphocytic 
infiltration and thyroid autoantibodies. It is now recognized 
that obese subjects often exhibit high levels of thyroid-
stimulating hormone (TSH). In most cases it is not related to 
hypothyroidism or to an autoimmune process, but more likely 
is an adaptive mechanism of the hypothalamic-pituitary axis 
partially regulated by leptin to increase energy expenditure. 
Nevertheless, several studies also demonstrated that obesity 
may promote the development of thyroid autoimmunity, espe-
cially HT-related autoantibodies, and this was correlated with 
leptin levels as well as Th17 cells, suggesting the involvement 
of leptin in the pathogenesis of HT [10]. 

Figure 1. The mosaic of autoimmunity
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ConCluSIonS

The recent increase in incidence of autoimmune diseases is 
gaining interest. A number of environmental factors have 
been shown to participate in this phenomenon. Following 
the discovery of the broad endocrine properties of WAT 
and particularly its immunomodulatory effects, numerous 
studies have highlighted the involvement of obesity and its 
adipokines in the pathogenesis of various autoimmune con-
ditions. Thus, obesity is clearly associated with an increased 
risk of RA, MS, psoriasis and PsA, and is suggested to pro-
mote IBD, T1D and HT. Furthermore, obese patients exhibit 
a more severe course of RA, SLE, IBD, psoriasis and PsA and 
reduced therapeutic response in RA, IBD, psoriasis and PsA. 
Clearly, obesity has emerged as a new piece in the mosaic of 
autoimmunity [Figure 1]. 
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Is it possible to streamline the complex task of finding new 
drugs to fight resistant bacteria and other disease targets? 
Most biological processes are controlled by complicated 
regulatory networks, so combinations of two or more drugs 
are likely to be more effective than any single agent. Finding 
combinations that work means first screening enormous 
numbers of possibilities. Cheng et al. examined mixtures 
of genetic elements in millions of different combinations. 

Those combinations with the desired effect in a biological 
test could be identified afterward by highthroughput 
sequencing capable of detecting associated DNA “barcode” 
identifier sequences. Results are promising and revealed 
combinations of transcription factors that enhanced lethal 
effects of an antibiotic by a millionfold. 

Proc Natl Acad Sci USA 2014;10.1073/pnas.1400093111
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Combinations of antibiotics to fight bacteria

Chronic pain is not only extremely disturbing and unpleasant, 
it can also make people depressed and demotivated. What 
causes these effects? Schwartz and co-researchers discovered 
that chronic pain causes changes in the way a neuropeptide 
called galanin affects certain neurons in a brain region 
called the nucleus accumbens. Galanin influences a variety 

of behaviors, including feeding and certain aspects of pain. 
In this case, it depresses synaptic transmission at specific 
excitatory synapses. It does so, in part, by changing the ratio 
of subunits of an important receptor protein. 
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A neuropeptide kills patient’s motivation

“Being in the same room with people and creating something together is a good thing”
Robin Williams (1951-2014), American actor and comedian. His film career included acclaimed work such as Popeye (1980), The 

World According to Garp (1982), Good Morning, Vietnam (1987), Dead Poets Society (1989), Awakenings (1990), The Fisher  
King (1991), and Good Will Hunting (1997), as well as financial successes, Mrs. Doubtfire among others. Williams  

received numerous awards. He died of an apparent suicide at his home in California




