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Commentary

Protein oxidation has been the topic of a lot of research in the last ten years. Furthermore, oxygen radicals have been
linked as a major contributor to protein oxidative alteration, which can lead to a fast breakdown. Carbonyl formation may
be an early indication for protein oxidation among the numerous oxidative changes of amino acids in proteins. Metal
catalyzed oxidation of proteins, a well-studied process, was used to describe this sort of modification. This form of
protein oxidation's molecular pathways has been reviewed. In a nutshell, redox cycling cations like Fe 2+ or Cu 2+ can
attach to cation binding sites on proteins and then convert side-chain amine groups on numerous amino acids to
carbonyls with the help of H202 or O2. Lysine, arginine, proline, and histidine are the most likely amino acid residues to
generate carbonyl derivatives. It's worth noting; too, that metal-catalyzed oxidation of proteins isn't the only way
carbonyls get into proteins. Increased amounts of carbonyls were not connected with metal-catalyzed oxidation in this
circumstance, according to studies on the influence of cigarette smoke and aldehydes on plasma protein oxidation.
Protein oxidation's physiological significance has been examined. Carbonyl levels have been found to rise in a variety of
disorders, including rheumatoid arthritis, ischemia-reperfusion injury to cardiac muscles, and muscular damage caused
by strenuous exercise. Antioxidants like vitamin E and thioctic acid, as well as metal chelators like desferrioxamine and
L-propionyl carnitine, were found to reduce the accumulation of protein carbonyls in several of these investigations.
Furthermore, an increase in protein carbonyls has been observed in dystrophic chicken striated muscles. Metal-catalyzed
protein oxidation increasing carbonyl production has also been observed in ageing systems such as cultured human
fibroblasts and ageing rat livers.

Carbonyls have been detected and quantified in purified proteins as well as proteins from crude extracts of diverse tissues
using a variety of methods. The reactions with tritiated borohydride, 2,4-Dinitrophenylhydrazine (DNPH), and
fluorescein thiosemicarbazide for gel electrophoresis are among these. The spectrophotometric approach for detecting the
reaction of dinitrophenyl hydrazine with protein carbonyls to produce protein hydra zones is probably the most
convenient procedure to utilize regularly. Small volumes of minute amounts of protein were employed in a full
explanation of the DNPH approach, however, repeatability issues developed. For evaluating the amounts of protein
carbonyl in various systems, a modified process using higher volumes of reagents produced a more convenient and
highly reproducible technique. It was feasible to establish certain baseline carbonyl levels in a few systems and compare
them to carbonyl values acquired under different experimental settings using this approach.

The overabundance reagent from the example doesn't meddle with gel electrophoresis nor with Western blotching.
Absence of obstruction might result from helpless availability of the immunizer to reagent on nitrocellulose, an idea
which follows from the perception that the monoclonal neutralizer didn't recognize reagent spotted straightforwardly onto
the nitrocellulose. Similarly as with all Western smear strategies, this technique isn't quantitative, yet sequential
weakening of the example ought to give a gauge of the measure of marked material. What's more, incorporate standard
proteins of realized carbonyl substance in each gel. These work with choice of improvement times which permit
differentiation between carbonyl-positive and carbonyl-negative proteins. Explicitness for derivative carbonyl gatherings
can be checked by testing tests which have been pretreated with sodium borohydride to diminish carbonyl gatherings and
Schiff bases. It ought to be feasible to stretch out the strategy to two-dimensional gels, albeit the exploratory subtleties
have not yet been worked out. Utilization of the antibodies for immunoaffinity cleansing and for immunocytochemical
restriction of oxidized proteins likewise seems plausible.

Citation: Falasca K. Oxidative Damage to Proteins: Spectrophotometric Method. Biochem Ind J. 2021; 15(6):166.
© 2021 Trade Science Inc.



www.tsijournals.com | June-2021

The approach for estimating the amounts of carbonyls in proteins described in this chapter using dinitrophenyl hydrazine
is a very sensitive and repeatable test. It can be utilized for protein concentrations as low as 0.5 mg. However, the ideal
amount of proteins per sample for good reproducible data is around 2 mg.



