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Letter to Editor
Obesity is one of the most important risk factors in the development

of the metabolic syndrome, type 2-diabetes and cardiovascular disease.
In fact, new evidence suggests the linkage between obesity and diabetes
is a cause and effect relationship [1]. The activation of inherent
immune pathways in adipose tissue (AT) is associated with obesity and
insulin resistance, and subsequent macrophage proliferation can lead
to further inflammation of this tissue. Dectin-1 is a member of the C-
type lectin receptor (CLR) family and is one of the interacting and
influencing factors expressed by macrophages and dendrite cells
(DCs). Hence it potentially plays an important role in inflammation
and insulin resistance development in humans [2].

Dectin-1 is a transmembrane signaling receptor that mediates
various cellular functions, from fungal binding - uptake and killing, to
inducing the production of select cytokines and chemokines. Dectin-1
requires interferon regulatory factor 5 (IRF5) for immune
responsiveness [3], and IRF5 is necessary for differentiation of M1 AT
macrophages, which play a major role in obesity-induced insulin
resistance [4]. Dectin-1 therefore may be a key factor in the
development of obesity-associated inflammation and insulin
resistance. Since Dectin-1 is highly expressed in macrophages and
DCs, we hypothesize that it modulates AT macrophage function and
phenotype, contributing to the development of obesity and insulin
resistance. To this end, Dectin-1 does affect macrophage polarization
by activating IRF5 in the Dectin-Syk pathway [3]; and, the Dectin-1
adaptor molecules Spleen tyrosine kinase (Syk) and IRF5 are
upregulated in the AT of obese mice. Collectively these findings
support that Dectin-1 activation can contribute to the development of
insulin resistance [2].

Interestingly, exercise training is well noted as one of the most
effective behavioral factors in the prevention of obesity, diabetes and
chronic inflammation [5,6]. Numerous studies have examined the
effect of exercise training on diabetic and obese patients as well as
cardiovascular patients, confirming that such training is able to reduce
insulin resistance, obesity, inflammatory biomarkers and adipokines
such as leptin, retinol binding protein [4], resistin (all associated with
insulin resistance), while at the same time increasing adiponectin
[7-9]. Research also supports exercise training to improve overall
immune function by converting AT M1 macrophages to M2 forms and
in turn mitigating obesity-induced inflammation [10]. To this point,
Ruffino et al. demonstrated an increased M2 biomarker expression in

human following participation in an 8-week walking intervention
program [11]. This exercise effect on M2 expression occurred
specifically within monocytes, and additionally IL-10, Dectin-1, and
IL-1Ra, were all found to increase following the intervention [11].
Collectively, the aforementioned points highlight the positive effect of
exercise training on obesity, diabetes and inflammation risk factors
[5,6,12]; and, in turn suggest extensive research on the effect of exercise
training on Dectin-1 is warranted – but, as of yet remains essentially
unexamined. The study of Dectin-1 and exercise may provide new
insight and important understanding about the connections between,
and prevention of obesity, insulin resistance and related diseases. We
encourage exercise immunology researchers to examine the theoretical
constructs present here and test the hypothesis put forward.
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