
Summary and Conclusions
• MaR1 induced resolution of inflammation caused by Ab42, as seen by reduced pro-

inflammatory cytokines, chemokines and increased uptake of Ab42.
• The reduction in Aβ-induced NF-kB activation may be a mechanism for the

beneficial effects of MaR1 since NF-kB is a transcription factor for many
inflammatory genes and for APP.

• Our results strengthen the hypothesis that induction of resolution is a potential
treatment strategy in AD.
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Specialized pro-resolving mediators (SPMs) induce the 
resolution of inflammation; a regulated process that ends 
inflammation and promotes return to homeostasis.
Alzheimer’s disease (AD is characterized by an ongoing inflammation in the brain.
Normally, inflammation ends by the resolution process, the final stage that results in
return to homeostasis in the tissue. However, there is evidence that this process is
disturbed in AD, resulting in chronic inflammation and the ensuing deleterious effects
on neurons caused by pro-inflammatory cytokines and cytotoxic molecules such as
reactive oxygen species and proteolytic enzymes. A deficiency in resolution in the AD
brain has been shown e.g. by lower levels of lipid mediators derived from poly-
unsaturated fatty acids (PUFAs), the specialized pre-resolving mediators (SPMs)
including maresin 1 (MaR1), and in vitro studies show beneficial effects of MaR1 in
neuroprotection.

MaR1 decreases pro-inflammatory cytokine secretion

MaR1 increases Ab42phagocytosis

The microglial model was treated with 1 µg/ml fluorophore-conjugated Aβ42 for 20
min. The fluorescence intensity was analyzed by flow-cytometry. A significant
increase was seen in cultures co-treated with MaR1.

Using ELISA we show that Ab42 induces a dose-dependent increase in the secretion
of pro-inflammatory cytokines (IL-1b, TNF-a and IL-6). This effect was significantly
decreased upon co-incubation with MaR1.

Aim: To investigate the resolution of inflammation in Alzheimer’s disease
and the role of the specialized pro-resolving mediators (SPMs) with the aim to
find a new treatment target based on stimulation of pro-resolving activities.
Specific aims: 1) to understand the mechanisms of resolution and how they
may be altered in AD-promoting pathogenesis, and 2) to identify novel
potential biomarkers of AD in cerebrospinal fluid (CSF) and a molecular pattern
of inflammatory and neurotrophic factors providing differentiation between AD,
MCI and SCI.

Methods
An in vitro model for Aβ-induced activation of human microglia, AD-like
neuroinflammation, was used to understand the mechanisms of resolution and how
they may be altered in AD promoting pathogenesis. The effects of MaR1 on Aβ-induced
inflammation were analysed in a human microglial model (THP-1 cells differentiated to
macrophages) with regard to Aβ phagocytosis, cell death, release of cytokines and
signal transduction.

Similar to our previous results on neuronal
cells (Zhu M et al, 2016), we saw protection
against the cytotoxic effects of Ab42 when
the microglia were co-incubated with MaR1.

A human monocyte cell line (THP-1)
transfected with a luciferase-based reporter
gene for NF-kB activation was incubated with 5
µM Aβ42 alone or together with 5 µM MaR1 for
24. The analysis showed that MaR1
significantly reduced the Aβ42 -induced
increase NF-kB activation. * p < 0.05, ** p <
0.0005

Microglia treated with Ab42 +/-
MaR1 for 24 h show increase in
the SPM receptors in
ChemR23, BLT1 and GPR32.

MaR1 decreases chemokine secretion
Using Mesoscale 10-
plex human chemokine
panel, we show that
Ab42 increased the
secretion of IP-10 and
MCP-1. Co-incubation
with 5 μM MaR1
significantly decreased
Aβ42-induced the
elevation.

Ab42 increases the levels of SPM receptors

In studies on the human brain
we found a similar increase in
SPM receptors in AD brain
(Wang et al, 2015; Emre et al,
2020). The results suggest that
the increase in SPM receptors
may be due to the increased
levels of Ab42 in the AD brain.
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