
Proliferation and Glucose                     Involved in Aerobic Glycolysis

Cordes Chapman*

Department of Biochemistry and Biophysics, University of Pennsylvania, Philadelphia, USA

ABOUT THE STUDY
Aerobic glycolysis is defined as glucose utilization that exceeds
that used for oxidative phosphorylation, even though there is
sufficient oxygen to completely metabolize glucose to carbon
dioxide and water. Aerobic glycolysis is present in the normal
resting human brain and increases locally during increased
neural activity. Nonetheless, much of its biological function has
received little attention, as the focus of energy has shifted to the
role of glucose as a substrate for oxidative phosphorylation. As a
first step in addressing this negligence, we measured the local
distribution of aerobic glycolysis using positron emission
tomography in 33 resting, neurologically normal young adults.
The distribution of aerobic glycolysis in the brain indicates that
it is differently present in previously well-characterized functional
areas. In particular, aerobic glycolysis is significantly increased in
the medial and lateral parietal lobes and prefrontal cortex. In
contrast, the cerebellum and medial temporal lobe have levels of
aerobic glycolysis well below the average of the brain. Aerobic
glycolysis levels are not strictly related to energy metabolism
levels in the brain. For example, the sensory cortex has a high
metabolic rate for glucose and oxygen consumption, but a low
rate for aerobic glycolysis.

Aerobic glycolysis is not associated with proliferation. However,
proliferating cells usually switch metabolism to aerobic glycolysis
for all the reasons described in the previous section. This section
describes examples of aerobic glycolysis involving cell
proliferation, which is required for translation of signaling
proteins rather than proliferation itself. Recent studies on
metabolic changes associated with T cell activation (if
undergoing a highly proliferative stage) show that T cells increase
not only glycolytic rates but also oxidative phosphorylation
compared to naive T cells. In addition, during the first 48 hours
of activation, T cells are actually more mitochondrial-dependent

than glycolysis, and when given galactose (not a glycolytic
substrate) instead of glucose, they survive and proliferate. Its
proliferation and activation are very sensitive.

Importance of aerobic glycolysis

This reprogramming consists of replacing mitochondrial
oxidative phosphorylation with fermentable cytoplasmic
glycolysis. Fermentable glycolysis is the normal reaction of cells
when very little oxygen is available (hypoxia), a phenomenon
known as anaerobic glycolysis. However, as part of Warberg's
experiments, he observed that tumors use this anaerobic
mechanism even in the presence of sufficient amounts of
oxygen. He named this metabolic function aerobic glycolysis.
Pyruvate kinase deficiency is an autosomal recessive mutation
that causes hemolytic anemia. It is unable to form ATP and
causes cell damage. The cells swell and are taken up by the
spleen, causing splenomegaly. Signs and symptoms include
jaundice, jaundice, increased bilirubin, and splenomegaly.

The high level of glucose uptake

Aerobic glycolysis is the preferred metabolic pathway for highly
proliferating cancer cells was initially difficult to vigorously
explain. In fact, cells produce 36 molecules of ATP for each
glucose molecule in glycolysis / OXPHOS, but only 4 molecules
of  the ATP  are  produced        aerobic  glycolysis. However,  this
apparent paradox takes into account the metabolic requirements
for growth beyond ATP, such as nucleotide synthesis associated
with the Pentose Phosphate Pathway (PPP), amino acid
production for protein synthesis, and lipid production for
membrane formation. It has been resolved. Importantly, most of
these biosynthetic pathways diverge from glycolysis, which
explains why this process is so important for cell proliferation.
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