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DESCRIPTION
Cellular metabolism is a fundamental process that occurs within 
the cells of living organisms, including humans. It encompasses 
a series of chemical reactions that convert nutrients into energy 
and building blocks necessary for the cell's survival and function. 
Cellular metabolism can be divided into two main processes: 
Catabolism and anabolism. Catabolism involves the breakdown 
of complex molecules, such as carbohydrates, lipids, and 
proteins, to release energy. Anabolism, on the other hand, is the 
synthesis of complex molecules from simpler precursors, 
requiring energy input.

The primary goal of cellular metabolism is to generate 
Adenosine Triphosphate (ATP), the universal energy currency of 
cells. ATP is produced through two main pathways: Cellular 
respiration and fermentation. Cellular respiration occurs in the 
presence of oxygen and involves a series of reactions, such as 
glycolysis, the citric acid cycle, and oxidative phosphorylation, 
which occur in the mitochondria. These processes produce 
energy from glucose and other organic molecules, producing a 
large amount of ATP. In contrast, fermentation occurs in the 
absence of oxygen and is less efficient, producing ATP through 
glycolysis only.

Carbohydrates, such as glucose, serve as a primary energy source 
for cells. Glucose is initially metabolized through glycolysis, 
where it is converted into pyruvate. Depending on the 
availability of oxygen, pyruvate can then enter either cellular 
respiration or fermentation. In cellular respiration, pyruvate is 
further metabolized in the mitochondria to generate ATP. In 
contrast, fermentation converts pyruvate into lactate or other 
byproducts.

Lipids, including fats and oils, are essential for energy storage 
and cell membrane structure. During lipid metabolism,

triglycerides are broken down into fatty acids and glycerol 
through a process called lipolysis. Fatty acids can undergo beta-
oxidation, a series of reactions that occur in the mitochondria, 
resulting in the production of ATP. Additionally, lipogenesis 
involves the synthesis of lipids from excess glucose or other 
sources, which are then stored in adipose tissue for future energy 
needs.

Protein synthesis is the process by which cells generate new 
proteins from amino acids. It occurs in ribosomes, where 
messenger RNA (mRNA) acts as a template for protein 
production. The synthesis begins with the process of 
transcription, in which DNA is transcribed into mRNA. The 
mRNA then carries the genetic code to the ribosome, where it is 
translated into a specific sequence of amino acids. transfer RNA 
(tRNA) molecules transport the amino acids to the ribosome, 
where they are joined together to form a polypeptide chain. The 
polypeptide chain undergoes further modifications, such as 
folding and post-translational modifications, to become a 
functional protein.

Protein degradation, also known as proteolysis, is the breakdown 
of proteins into their constituent amino acids. It is a tightly 
regulated process essential for maintaining cellular homeostasis 
and eliminating damaged or unwanted proteins. Proteolysis 
occurs through the action of proteases, enzymes that cleave 
peptide bonds between amino acids. Proteases can be either 
lysosomal or non-lysosomal, depending on the location of their 
activity. Lysosomal proteases break down proteins within 
lysosomes, specialized cellular compartments responsible for the 
degradation of cellular waste. Non-lysosomal proteases, such as 
the proteasome, function in the cytoplasm and nucleus, 
degrading proteins tagged for destruction by ubiquitin 
molecules. The products of proteolysis, amino acids, are then 
recycled and used for protein synthesis or as an energy source.
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