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DESCRIPTION
A metabolic pathway is a connected chain of chemical reactions 
taking place inside a cell in biochemistry. Metabolites are the 
reactants, products, and intermediates of an enzymatic reaction, 
which are modified by a series of chemical reactions catalyzed by 
enzymes. In the majority of metabolic pathways, one enzyme's 
product serves as the substrate for the following enzyme. These 
enzymes frequently require dietary minerals, vitamins, and other 
cofactors in order to function, whereas side products are 
considered waste and eliminated from the cell. Different 
metabolic pathways have different roles depending on where they 
are located in eukaryotic cells and how important they are to that 
particular cell compartment. For instance, the mitochondrial 
membrane is the site of the electron transport chain and 
oxidative phosphorylation.

In contrast, a cell's cytosol is where glycolysis, the pentose 
phosphate pathway, and fatty acid biosynthesis take place. The 
ability to either synthesize molecules while utilizing energy or 
degrade complex molecules while releasing energy distinguishes 
two different types of metabolic pathways. The energy released 
from one of the two pathways is used up by the other, making 
them complementary to one another. The energy needed to carry 
out the biosynthesis of an anabolic pathway is provided by the 
derivative process of a catabolic pathway. The amphibole pathway 
is a third metabolic pathway in addition to the two others.

An organism needs pathways to maintain homeostasis, and the 
flow of metabolites through a pathway is controlled by the 
substrate's availability and the needs of the cell. A metabolic 
pathway's output can be used right away, used to start another 

metabolic pathway, or stored for later use. An intricate web of 
interconnected pathways facilitates the synthesis and breakdown 
of molecules as part of a cell's metabolism. Each metabolic 
pathway is made up of a chain of interconnected biochemical 
reactions, where the products of one reaction serve as the 
substrate for the next, and so forth.

It's common knowledge that metabolic pathways proceed in a 
single direction. Although all chemical reactions are technically 
reversible, the conditions in a cell frequently make it more 
advantageous thermodynamically for flux to move in one 
direction of a reaction. For instance, a certain amino acid might 
be synthesized by one pathway, but its breakdown might happen 
by means of an additional, distinct pathway. The process of 
breaking this "rule" is illustrated by glucose metabolism. Glucose 
is broken down during glycolysis, but several of the reactions 
involved in the pathway are reversible and contribute to the 
synthesis of new glucose.

The first, irreversible step occurs as soon as glucose enters a cell, 
when it is phosphorylated by ATP to glucose 6-phosphate. The 
glycolysis pathway can sometimes operate in reverse to create 
glucose 6-phosphate, which is then used for storage as starch or 
glycogen when lipid or protein energy sources are in excess. The 
regulation of metabolic pathways frequently involves feedback 
inhibition. Some metabolic pathways, such as the Krebs cycle, 
flow in a "cycle" in which each component serves as a substrate 
for the subsequent reaction. In eukaryotes, anabolic and 
catabolic pathways frequently occur independently of one 
another, separated either physically by organelle 
compartmentalization or biochemically by the need for various 
enzymes and co-factors.
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