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Cellular metabolism refers to the set of chemical reactions that occur within a cell to maintain its
functions, growth, and reproduction. It encompasses a complex network of interconnected pathways
that involve the synthesis, breakdown, and transformation of molecules.

The primary goal of cellular metabolism is to extract energy from nutrients, such as carbohydrates,
fats, and proteins, and utilize it to drive cellular processes. The main form of energy currency in cells
is adenosine triphosphate (ATP). Through a series of enzymatic reactions, the energy stored in
nutrients is gradually released and captured in the form of ATP.

There are two main types of cellular metabolism:

Catabolism: Catabolic pathways involve the breakdown of complex molecules, such as glucose, fatty
acids, and amino acids, to release energy. This energy is then used to produce ATP. Catabolism
involves processes such as glycolysis, the citric acid cycle, and oxidative phosphorylation.

Anabolism: Anabolic pathways involve the synthesis of complex molecules from simpler building
blocks, utilizing the energy stored in ATP. Anabolism is responsible for processes such as protein
synthesis, DNA replication, and the production of cellular components.

Key metabolic pathways involved in cellular metabolism include:

Glycolysis: The breakdown of glucose into pyruvate, producing a small amount of ATP and NADH in
the process. Citric Acid Cycle (TCA Cycle): The oxidation of acetyl-CoA derived from carbohydrates,
fats, and proteins to produce ATP, NADH, and FADH2. Oxidative Phosphorylation: The process where
NADH and FADH2 produced in glycolysis and the TCA cycle are used to generate ATP through the
electron transport chain. Lipid Metabolism: The breakdown of fatty acids to generate ATP, as well as
the synthesis and storage of fats. Protein Metabolism: The breakdown of proteins into amino acids,
which can be used for ATP production or for the synthesis of new proteins. Nucleotide Metabolism:
The synthesis and recycling of nucleotides, which are essential for DNA and RNA production. Cellular
metabolism is tightly regulated to maintain homeostasis and adapt to changes in nutrient availability
and energy demands. This regulation is achieved through various mechanisms, including enzyme
regulation, feedback inhibition, and hormonal control.

Understanding cellular metabolism is critical in various fields, including biochemistry, physiology,
pharmacology, and medicine. It helps us comprehend the underlying processes of diseases, develop
therapies, and explore approaches for optimizing cellular function and energy metabolism.
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