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Background
High calorie diets with increased proportion of saturated
fats, together with lack of exercise, are contributing to a
growing number of obese and diabetic people in the
world. It has been shown that obesity and type 2 diabetes
increase the risk for developing dementia and Alzheimer’s
disease [1]. Further, a correlation between high fat diets
and impaired cognitive function has been proposed [2].
In addition, obesity is also linked to a chronic low grade
systemic inflammation [3]. High fat diets have been shown
to cause neuroinflammation [4], and neuroinflammation is
in turn linked to neurodegeneration [5]. Microglia, the
macrophages of the brain, have the ability to respond to
environmental changes, and to display diverse phenotypes
depending on the stimuli. Activated microglia are believed
to play different roles that may either be neuroprotective
or promote neurodegeneration [6]. It is therefore of
importance to elucidate what effects free fatty acids (FFAs)
have on microglia and how they affect microglia chal-
lenged with inflammatory stimuli.

Results
Our results indicate that the saturated FFA palmitate on
its own induces alternative activation of BV-2 microglia
cells. Further, pre-exposure to palmitate changed the
response of microglia to lipopolysaccharide (LPS). We
show that palmitate affects the mRNA levels of the pro-
inflammatory cytokines interleukin-1b and interleukin-6.
The transcription factor CCAAT/enhancer binding
protein δ is also affected by pre-exposure to palmitate.
Furthermore, the phagocytic activity of microglia was
investigated using fluorescent beads. By analyzing the bead
up-take by fluorescence activated cell sorting (FACS) we
found that palmitate alone, as well as together with LPS,
stimulated the phagocytic activity of microglia.

Conclusion
Thus, exposure of microglia to increased levels of free
fatty acids may alter the consequences of classical
inflammatory stimuli.

Published: 13 September 2013

References
1. Ott A, Stolk RP, van Harskamp F, Pols HA, Hofman A, Breteler MM: Diabetes

mellitus and the risk of dementia: The Rotterdam Study. Neurology 1999,
53:1937-1942.

2. Morris MC, Evans DA, Bienias JL, Tangney CC, Wilson RS: Dietary fat intake
and 6-year cognitive change in an older biracial community population.
Neurology 2004, 62:1573-1579.

3. Yudkin JS, Stehouwer CD, Emeis JJ, Coppack SW: C-reactive protein in
healthy subjects: associations with obesity, insulin resistance, and
endothelial dysfunction: a potential role for cytokines originating from
adipose tissue? Arterioscler Thromb Vasc Biol 1999, 19:972-978.

4. Cai D: Neuroinflammation and neurodegeneration in overnutrition-
induced diseases. Trends Endocrinol Metab 2013, 24:40-47.

5. Block ML, Hong JS: Microglia and inflammation-mediated
neurodegeneration: multiple triggers with a common mechanism. Prog
Neurobiol 2005, 76:77-98.

6. Colton CA: Heterogeneity of microglial activation in the innate immune
response in the brain. J Neuroimmune Pharmacol 2009, 4:399-418.

doi:10.1186/1750-1326-8-S1-P42
Cite this article as: Tracy et al.: Exposure to the saturated free fatty acid
palmitate alters microglia inflammatory response. Molecular
Neurodegeneration 2013 8(Suppl 1):P42.

Dept. of Neurochemistry Stockholm University, Stockholm, Sweden

Tracy et al. Molecular Neurodegeneration 2013, 8(Suppl 1):P42
http://www.molecularneurodegeneration.com/content/8/S1/P42

© 2013 Tracy et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

http://creativecommons.org/licenses/by/2.0

	Background
	Results
	Conclusion
	References

