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Catabolism Manifests Itself in Several Ways
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Editorial

The metabolic process of catabolism is the breakdown of big
molecules. Food molecules are broken down and oxidised as part of
this process. Catabolic reactions are designed to give the energy and
components that anabolic reactions require. The specific nature of these
catabolic events varies per organism; organisms can be classed based
on their basic nutritional groups, which are their sources of energy and
carbon. Organotrophs employ organic molecules as a source of energy,
lithotrophs use inorganic substrates, and phototrophs use sunlight as a
chemical energy source.

Redox processes involve the transfer of electrons from reduced
donor molecules like organic molecules, water, ammonia, hydrogen
sulphide, or ferrous ions to acceptor molecules like oxygen, nitrate, or
sulphate in all of these distinct forms of metabolism. Complex organic
molecules in animals are broken down into simpler ones like carbon
dioxide and water in these reactions. These electron-transfer reactions
are used to store energy acquired from sunlight in photosynthetic
organisms such as plants and cyanobacteria, rather than releasing it.

Animal catabolic reactions can be divided into three stages. Large
organic molecules including proteins, polysaccharides, and lipids are
digested into smaller components outside of cells in the first stage. Cells
then take these smaller molecules and convert them to even smaller
molecules, most often acetyl coenzyme A (acetyl-CoA), which releases
energy. Finally, in the citric acid cycle and electron transport chain, the
acetyl group on CoA is oxidised to water and carbon dioxide, releasing
the stored energy by decreasing the coenzyme nicotinamide adenine
dinucleotide (NAD+) to NADH.

Starch, cellulose, and proteins are macromolecules that cannot
be quickly absorbed by cells and must be broken down into smaller
units before being employed in cell metabolism. These polymers
are digested by a variety of enzymes. Proteases, which break down
proteins into amino acids, and glycoside hydrolases, which break
down polysaccharides into monosaccharides, are examples of digestive
enzymes. Digestive enzymes are secreted into the environment
by microbes, but they are exclusively secreted by specific cells in
mammals' stomachs. Extracellular enzymes produce amino acids or
carbohydrates, which are then pushed into cells by active transport
proteins [1].

Carbohydrate Catabolism

The breakdown of carbohydrates into smaller components is known
as carbohydrate catabolism. After being digested into monosaccharides,
carbohydrates are normally absorbed into cells. Glycolysis, where
carbohydrates like glucose and fructose are transformed to pyruvate
and some ATP is created, is the main route of breakdown once inside.
Pyruvate is a metabolic intermediate that is converted to acetyl-
CoA and supplied into the citric acid cycle in the majority of cases.
Although the citric acid cycle generates some additional ATP, the most
critical result is NADH, which is produced from NAD+ as acetyl-CoA
is oxidised. As a waste product of this oxidation, carbon dioxide is
released. Glycolysis creates lactate in anaerobic settings, with lactate
dehydrogenase reoxidizing NADH to NAD+ for re-use [2-5].

The pentose phosphate pathway, which decreases the coenzyme
NADPH and produces pentose sugars like ribose, the sugar component
of nucleic acids, is an alternate route for glucose breakdown. Hydrolysis
breaks down fats into free fatty acids and glycerol. The fatty acids
are broken down by beta oxidation to liberate acetyl-CoA, which
is subsequently supplied into the citric acid cycle after the glycerol
commences glycolysis. Because carbohydrates include more oxygen in
their structures, fatty acids release more energy when they are oxidised.

Amino acids can be utilised to make proteins and other
macromolecules, or they can be oxidised to produce urea and
carbon dioxide as a source of energy. Several of these keto acids are
intermediates in the citric acid cycle, such as -ketoglutarate, which is
formed by the deamination of glutamate. Gluconeogenesis is a process
that converts glucogenic amino acids into glucose [6].

s-thiazines are anthropogenic chemicals that are now known
to be readily recycled by many soil bacteria. The genes and enzymes
underlying this metabolism have been elucidated. There is evidence that
s-thiazine metabolism has recently evolved, and the initiating reactions
are almost invariably plasmid encoded. Arthrobacter species are being
increasingly isolated and are particularly efficient at metabolizing
s-thiazine compounds. This efficiency stems from the broad-spectrum
TrzN enzyme initiating metabolism and from the ability to rapidly
assimilate the alkyl amine fragments generated by AtzB and AtzC.
The recent genome sequences of Arthrobacter strains help to reveal
the core metabolism that underlies efficient s-thiazine metabolism.
The nitrogen-metabolic genes on the Arthrobacter chromosome also
reveal why this genus of bacteria has consistently been isolated for the
catabolism of a wide range of organ nitrogen chemicals found in the
environment [7-10].

References

1. Barriuso E, Houot S (1996) Rapid mineralization of the s-triazine ring of atrazine
in relation to soil management. Soil Biol Biochem 28:1341-1348.

2. Chiribau CB, Mihasan M, Ganas P, Igloi GL, Arteni V, et al.(2006) Final steps in
the catabolism of nicotine. FEBS J Biochem 273:1528-1536.

3. AzevedoWasch SlI, van der Ploeg JR, Marie T, Lebreton A, Kiener A, et al.
(2002) Transformation of isopropylamine to L-alaninol by Pseudomonas sp.
strain KIE171 involves N-glutamylated intermediates. Appl Environ Microbiol
68:2368-2375.

4. de Souza ML, Sadowsky MJ, Seffernick J, Martinez B, Wackett LP (1998)
The atzABC genes encoding atrazine catabolism are widespread and highly
conserved. J Bacteriol 180:1951-1954.

*Corresponding author: Vinayagam Kannan, Department of Pharmaceutical
Chemistry, University of Houston, United States, E-mail: vngkannan94@gmail.com

Received: 04-Jan-2022, Manuscript No: JMPOPR-22-54408, Editor assigned:
6-Jan-2022, PreQC No: JMPOPR-22-54408 (PQ), Reviewed: 13-Jan-2022, QC No:
JMPOPR-22-54408, Revised: 18-Jan-2022, Manuscript No: JMPOPR-22-54408
(R), Published: 25-Jan-2022, DOI: 10.4172/ 2329-9053.1000126

Citation: Kannan V (2022) Catabolism Manifests Itself in Several Ways. J Mol
Pharm Org Process Res 10: 126.

Copyright: © 2022 Kannan V. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Mol Pharm Org Process Res, an open access journal
ISSN: 2329-9053

Volume 10 ¢ Issue 1« 1000126


https://www.sciencedirect.com/science/article/abs/pii/S0038071796001447?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0038071796001447?via%3Dihub
https://febs.onlinelibrary.wiley.com/doi/10.1111/j.1742-4658.2006.05173.x
https://febs.onlinelibrary.wiley.com/doi/10.1111/j.1742-4658.2006.05173.x
https://journals.asm.org/doi/10.1128/AEM.68.5.2368-2375.2002
https://journals.asm.org/doi/10.1128/AEM.68.5.2368-2375.2002
https://journals.asm.org/doi/10.1128/JB.180.7.1951-1954.1998
https://journals.asm.org/doi/10.1128/JB.180.7.1951-1954.1998

Citation: Kannan V (2022) Catabolism Manifests Itself in Several Ways. J Mol Pharm Org Process Res 10: 126.

Page 2 of 2

5. Devers M, Soulas G, Martin-Laurent F (2004) Real-time reverse transcription 9. Igloi G, Brandsch R (2003) Sequence of the 165-kilobase catabolic plasmid
PCR analysis of expression of atrazine catabolism genes in two bacterial pAO1 from Arthrobacter nicotinovorans and identification of a pAO1-dependent
strains isolated from soil. J Microbiol Methods 56:3-15. nicotine uptake system. J Bacteriol 185:1976-1986.

6. Fruchey |, Shapir N, Sadowsky MJ, Wackett LP (2003) On the origins of 10. Kaufman DD, Kearney PC (1970) Microbial degradation of s-triazine herbicides.
cyanuric acid hydrolase: purification, substrates and prevalence of AtzD from Residue Rev 32:235-265.

Pseudomonas sp. strain ADP. Appl Environ Microbiol 69:3653-3657. . o
11. Mandelbaum RT, Allan DT, Wackett LP (1995) Isolation and characterization

7. Green ML, Lewis JB (1968) The oxidation of aminoacetone by a species of of a Pseudomonas sp. that mineralizes the s-triazine herbicide atrazine. Appl
Arthrobacter. Biochem J 106:267-270. Environ Microbiol 61:1451-1457.

8. Harbourne JB (1988) Introduction to ecological biochemistry, 3rd ed., Academic
Press, San Diego, CA.

J Mol Pharm Org Process Res, an open access journal Volume 10 « Issue 1« 1000126
ISSN: 2329-9053


https://www.sciencedirect.com/science/article/abs/pii/S0167701203002458?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0167701203002458?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0167701203002458?via%3Dihub
https://journals.asm.org/doi/10.1128/AEM.69.6.3653-3657.2003
https://journals.asm.org/doi/10.1128/AEM.69.6.3653-3657.2003
https://journals.asm.org/doi/10.1128/AEM.69.6.3653-3657.2003
https://portlandpress.com/biochemj/article-abstract/106/1/267/3330/The-oxidation-of-aminoacetone-by-a-species-of?redirectedFrom=fulltext
https://portlandpress.com/biochemj/article-abstract/106/1/267/3330/The-oxidation-of-aminoacetone-by-a-species-of?redirectedFrom=fulltext
https://www.biblio.com/book/introduction-ecological-biochemistry3rd-ed-harborne-jb/d/938243798
https://www.biblio.com/book/introduction-ecological-biochemistry3rd-ed-harborne-jb/d/938243798
https://journals.asm.org/doi/10.1128/JB.185.6.1976-1986.2003
https://journals.asm.org/doi/10.1128/JB.185.6.1976-1986.2003
https://journals.asm.org/doi/10.1128/JB.185.6.1976-1986.2003
https://link.springer.com/chapter/10.1007/978-1-4615-8464-3_9
https://journals.asm.org/doi/10.1128/aem.61.4.1451-1457.1995
https://journals.asm.org/doi/10.1128/aem.61.4.1451-1457.1995

	Title
	Corresponding author



