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Cellular metabolism is an essential process cells go through in order to remain healthy and
functional. Cells absorb food and convert the energy stored within for its own use; catalyzed by proteins
called enzymes. The chemical reactions allow for cells to possess the energy needed to even undergo
these processes as well as to maintain their structure. The converted energy is also used to allow for the
cells of the organism to further develop and reproduce in addition to adjusting to the environment the cell
is within. Various nutrients and minerals absorbed by the body serve to aid cellular metabolism. One
significant nutrient is inorganic phosphate (Pi), which are free phosphate anions from the element
phosphorus. Anions are negatively charged atoms as they possess more electrons than usual for that
element.

Inorganic phosphate (Pi) is a nutrient required for life to exist as they serve as a material for
many metabolic pathways and are used in the creation of various cellular components. These components
include proteins, nucleic acids, and phospholipids which are three of the four major biological
macromolecules in biology. More importantly, they aid in the formation of ATP, adenosine triphosphate,
via oxidative phosphorylation. This is important as ATP is the energy cells utilize to undergo chemical
processes in the first place. Pi plays an active role in the activation of enzyme reliant reactions such as
glycolysis and ammoniagenesis 12. Glycolysis is a process where enzymes break down glucose obtained
from food to energy (ATP) and pyruvate.

Pi also serves a function in both the overall body structure and cellular structure. It is used to aid
mineralization of the bony matrix and teeth. Phosphate binds to calcium to regulate the amount of calcium
within the body. At the cellular level, Pi is used in phospholipids to form the lipid bilayer which separates
the inside of the cell from its environment. Phospholipids are a type of lipid that possess phosphate from a
phosphate group substituting a fatty acid. Phospholipids in particular are processed and broken down
which regulates the whole organism’s energy metabolism. This process is called phospholipid metabolism
and is important for other metabolic pathways as they rely on particular phospholipids to function.

Lipids are one of the four macromolecules in cells which are composed of various fatty
compounds that serve to maintain cellular structure and to serve as a barrier for the cell. They also store
energy for the body and participate in cell communication. Phospholipids possess all of these traits as they
are simply a type of lipid. Lipids can be found in multilamellar organelles. Multilamellar organelles, also
known as multilamellar bodies (MLBs), are membraned lysosomal organelles composed of multiple
layers. They serve to store and secrete lipids which are important for membrane maintenance. MLBs are
able to secrete lipids when low lipid levels are detected.
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