
CELLULAR METABOLISM AND THE IMMUNE RESPONSE CONTROL

The immune system defends against pathogens and maintains tissue are bioenergetically expensive, requiring precise
control of cellular metabolic pathways.

Multiple human studies have shown that active MS is associated with a decreased Treg cell number and
proliferation â€”  Insulin is also able to regulate lipid and protein metabolism. In the case of influenza, obesity
has been found to be associated with impaired memory response  Glut1 is a critical glucose transporter
expressed in T cells and is upregulated upon activation. These diverse functions of immunity are
bioenergetically expensive, requiring precise control of cellular metabolic pathways. Lauvau G, Soudja SM.
Metabolic pathways in immune cell activation and quiescence. Lactate secretion maintains the intracellular pH
by eliminating protons through the MCTs and therefore allows the persistence of the glycolysis rate. In these
cells, the Krebs cycle is no longer cycling, which allows the repurposing of Krebs cycle enzymes to generate
molecules that are important for proinflammatory functions 27 ,  Since leptin levels decrease with fasting and
calorie restriction, the effect of fasting on EAE disease severity has been examined by several groups.
References 1. The antidiabetic drug metformin has been used to target alloreactive T cells in GVHD 88 , 90 ,
91 , organ transplantation 95 , and lupus  One such candidate hormone is insulin. A key feature of
inflammatory sites and tumors is the enhanced glycolysis resulting in the accumulation of lactic acid. In states
of malnutrition or following fasting, circulating leptin levels are decreased, whereas in obesity, leptin levels
are increased. For example, citrate is a TCA cycle intermediate that can be used as a precursor for lipid
synthesis  Specific metabolic programs are tightly controlled to mediate T cell immune responses, and
alterations in T cell metabolism may result in many immunological disorders. Science â€” PFKFB3 One
mechanism by which glycolysis is regulated is through the metabolite fructose-2,6-bisphosphate F26BP ,
which is an allosteric activator of 6-phosphofructokinase: a rate-limiting enzyme in the glycolysis pathway
that phosphorylates fructose 6-phosphate F6P to yield fructose 1,6-bisphosphate  Aerobic Glycolysis in
Myeloid Cells Unlike lymphocytes, mature myeloid cells tend to be non-proliferative and so have
substantially different metabolic requirements. Indeed, there is evidence in yeast that the concentration of
acetyl-CoA is important for histone acetylation  Acetylation of histones is another post-translational
modification that impacts on DNA structure and gene expression. A better understanding of the metabolic
checkpoints that control these transitions might provide new insights for modulating immunity in infection,
cancer, or inflammatory disorders. ATP also exerts anti-inflammatory effects via P2Y receptors by
diminishing the Th1 cell-stimulatory capacity of DCs, by inhibiting lymphocyte effector functions, and by
attenuating production by macrophages of pro-inflammatory cytokine  For that reason, activated immune cells
require a large influx of glucose to fuel glycolysis  Moreover, increasing the level of adenosine in vivo by
administration of various adenosine kinase inhibitors downregulates inflammation in different animal models
of acute and chronic inflammation 32 , 58 ,  Conflict of Interest Statement The authors declare that the
research was conducted in the absence of any commercial or financial relationships that could be construed as
a potential conflict of interest. The shift in macrophage populations during obesity plays a central role in the
maintenance of inflammation and the rise of obesity-associated pathologies including insulin resistance and
non-alcoholic fatty liver disease. As T cells are critical members of the immune system, which direct overall
immune response, we will focus this review on the influence of systemic nutritional status on T cell
metabolism and function. Effect of Nutritional Status on Immune Cell Metabolism Although it is clear that
systemic metabolism influences immune cell function, we are only just starting to understand how changes in
nutrition can influence metabolism at the cellular level. Conflict of Interest Statement The authors declare that
the research was conducted in the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest. By contrast, the inhibition of fatty acid oxidation FAO by etomoxir Etx has
the opposite effect and enhances the generation of iTreg cells 8.


