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Abstract
Enzyme inhibitors or inactivators are a common class of drugs used to treat 
cancer, inflammatory, cardiovascular, metabolic, and infectious diseases. Models 
exist for every one of the six classes of catalysts, however inhibitors of hydrolases, 
transferases, and oxidoreductases prevail. At concentrations of 100 nanomolars or 
less, enzyme inhibitors or inactivators that eventually become drugs typically have 
a high selectivity for their targets and a high potency toward their targets. Thirteen 
ribozymes make up the human CYP4 family of enzymes, which typically catalyse 
the -oxidation of endogenous fatty acids and eicosanoids. 20-HETE, a crucial 
signalling eicosanoid involved in regulating vascular tone and kidney reabsorption, 
can be biosynthesized by several CYP4 enzymes. Additionally, the rare genetic 
disorders Refsum disease and X-ALD are characterized by the accumulation of 
particular fatty acids. As a result, a potential approach for drug discovery is the 
inhibition or induction of CYP4 enzyme activity. The targeting of CYP4 enzymes 
in the development of new treatments for hypertension, stroke, certain cancers, 
and the fatty acid-linked orphan diseases is the subject of this review, which also 
includes a discussion of the substrate specificities, sites of expression, genetic 
regulation, and inhibition by exogenous chemicals of the human CYP4 enzymes. 
Either through a covalent reaction with nucleophilic enzyme residues or through 
noncovalent binding, drugs inhibits enzyme activity. The time-dependent loss 
of enzyme activity caused by affinity agents and mechanism-based inactivators' 
covalent inactivation is typically irreversible.
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Introduction
All life processes, including metabolism, cellular signaling and 
motility, as well as cell growth and division, are aided by enzymes, 
which are vital physiological catalysts. Because they have clearly 
defined substrate-binding pockets, which pharmaceutical enzyme 
inhibitors can use as binding sites, they are appealing drug 
targets. Understanding the response systems of proteins and 
the sub-atomic method of activity of catalyst inhibitors is key for 
the revelation and improvement of powerful, effective, and safe 
novel medications. Most of the fatty acids that the Cytochrome 
P450 4 (CYP4) family of enzymes break down are eicosanoids, 
which are important for cellular signaling. Eicosanoids are the 
oxidation results of 20-carbon fundamental unsaturated fats, 

for example, arachidonic corrosive, that comprise a perplexing 
organization of sub-atomic controls all through the human 
body. Enzymes (see Glossary) are biochemical catalysts that 
facilitate chemical reactions in physiological conditions. Twenty-
Hydroxyeicosatetraenoic Acid (20-HETE) is a key arachidonic acid 
metabolite that exhibits a plethora of biological functions [1, 2]. 

Even though there is no covalent reaction, noncovalent enzyme 
inhibitors, such as bi-substrate analogs and analogs of enzyme 
reaction intermediates and transition states, frequently exhibit 
time-dependent inhibition. The isomerization of an initial 
enzyme–inhibitor complex into a tighter binary complex, which 
reverses very slowly, if at all, results in this pseudoirreversible 
inhibition that is visible at inhibitor concentrations as low as 
nanomolar. Numerous drugs, including statins, epoxomicin, and 
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HIV protease inhibitors, are based on natural product enzyme 
inhibitors.

Discussion
Transition state enzyme inhibitors
Regardless of the reaction mechanism, an enzyme must form an 
encounter complex with one or more of its related substrates 
before it can initiate a chemical reaction. As a result of favourable 
interactions with the enzyme, the bound substrate enters a brief 
transition state after that, from which the actual chemical step 
toward product formation can occur. This includes steric (distance 
and relative orientation) and electronic (charge distribution) 
alignment of reactive groups in the substrate(s) by interacting 
with catalytic amino acid residues in the enzyme's catalytic 
site, as well as, if necessary, prosthetic groups or catalytic ions. 
Along the pathway of the reaction between the substrates and 
products, enzyme-catalyzed reactions frequently involve lowering 
the activation energy as well as the free energy of the transition 
state. It has been hypothesized that stabilizing the transition 
state typically involves lowering the enthalpy contribution of the 
formation of the enzyme–transition state complex rather than 
increasing the entropic contribution [3].

A major focus of current drug discovery and development efforts is 
on enzyme targets due to the therapeutic and commercial success 
of small-molecule enzyme inhibitors, such as kinase inhibitors 
in oncology. The process of an enzyme-catalyzed reaction can 
be used to conceptualize various inhibitor types and guide the 
design of screens that seek to identify desired mechanisms. 
By making use of this information, diverse compounds can be 
thoroughly evaluated; giving researchers the information they 
need to effectively optimize leads that lead to distinct candidate 
drugs. This survey features the reasoning for directing top notch 
unthinking enzymology studies and considers the additional 
worth in joining such examinations with symmetrical biophysical 
techniques [4, 5].

It is trying to tentatively track the design of the real progress state 
and to produce protein inhibitors that are fundamentally like the 
change state on the grounds that the genuine change state is a 
brief element with nonequilibrium security lengths and points. 
However, by combining focused screening with collections 
based on natural products, virtual screening, in-depth structural 
analyses, and quantum mechanics/molecular mechanics (QM/
MM) modelling of transition states, novel enzyme inhibitors that 
mimic transition states have been discovered [6].

Pharmacological manipulation of tissue 20-HETE levels holds 
promise for the treatment of several disease states. In order to 
make the turnover of reactants compatible with the processes 
of life, enzymes can accelerate reaction rates by up to 20 orders 
of magnitude in comparison to noncatalyzed chemical reactions. 
From substrate binding to the mechanism of rate acceleration 
and the actual chemical step of the catalyzed reaction to product 
release, the field of enzymology investigates the kinetic and 
thermodynamic aspects of enzyme-catalysed reactions [7]. 
The basis for the successful identification and optimization 
of screening hits and lead compounds is the investigation of 

these events by specialized biochemical and biophysical assays. 
As the project moves from one phase to the next, biochemical 
enzyme assay requirements typically change in the early stages 
of drug discovery. One must first define the target enzyme during 
the exploratory target assessment phase. Characterization of 
the human or pathogen variants of interest is necessary for a 
complete drug discovery program; however, homologs derived 
from a variety of species that might be used in in vivo studies at a 
later stage are also investigated [8].

Sub-atomic enzymology has made considerable progress since 
its establishments north of a century ago. Utilizing recombinant 
expression technology, extensive access to purified target 
enzymes in large quantities has made it possible to precisely 
characterize mechanistic details in the absence and presence 
of inhibitors. The understanding of disease processes and 
their modulation has benefited greatly from the combination 
of these mechanistic studies, biophysical techniques that can 
assist in probing specific enzyme forms, and increasing access 
to high-resolution individual protein and complex structures, 
with member enzymes expressed in nearly every tissue, the 
CYP4 enzyme family is a multifunctional component of human 
biochemistry and physiology. Numerous eicosanoid signalling 
pathways are activated and deactivated by CYP4 enzymes, 
making them a potential drug target for a number of diseases. 
However, CYP4 enzyme inhibition as a treatment strategy is 
far from ideal. The development of more specific molecular 
tools for chemically inducing and inhibiting specific sub-family 
members and eventually delivering a drug to the target enzyme 
in specific cell types and tissues should be the primary focus of 
future research. As a result, although the CYP4 enzyme family 
appears to be a potential drug target, there is still a lot to learn 
about these enzymes' roles in disease pathophysiology before a 
therapeutically useful entity emerges from this field [9,10].

Conclusion
The enzymologist's sharp hypotheses, concepts, and methodical 
rigor have been applied to the scientific issues that drug discovery 
faces, it is not surprising that modern drug discovery has also 
made significant progress over the same time period123. As is the 
case with many well-established fields, the sequential procedures 
and timetables that industrial drug discovery frequently requires 
begin to take precedence, and as a result, the value of such 
rigorous research can sometimes be overlooked. Obviously, 
the process of developing new medicines is complicated, and 
applying the principles of detailed mechanistic enzymology won't 
solve all of the problems. However, putting more emphasis on 
scientific rigor from the beginning will set a solid foundation for 
greater success. Better compounds with a greater likelihood of 
clinical success, improved regulatory submission quality, and 
higher-quality publications are all outcomes of this mechanism-
based, well-informed decision-making process.
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