
32

Journal of Biochemistry 
Research

J. Bioche. Resea. (2023) 6(2), 32–34

Biochemistry: Enzyme Functions and 
Drug Development

Introduction 
Enzymes are biological molecules that catalyze biochemical reactions in living organisms. These 
molecules play a critical role in the functioning of all living systems. Enzymes are involved in a 
wide range of cellular processes, including metabolism, signaling, and DNA replication. Due to 
their important role in biological systems, enzymes have become a key target in the development 
of drugs for various diseases [1].

Biochemistry is the study of chemical processes that occur within living organisms. One of the 
most fundamental and critical aspects of biochemistry is the role of enzymes in facilitating and 
regulating biochemical reactions. Enzymes are proteins that act as biological catalysts, speeding 
up reactions that would otherwise occur too slowly to sustain life. Enzymes play a vital role in all 
biological systems, from the simplest bacteria to the most complex multicellular organisms [2]. 
Understanding the function of enzymes is essential for advancing our knowledge of biochemistry, 
and for developing new treatments for diseases. The function of an enzyme is to catalyze a specific 
biochemical reaction. Each enzyme is specific to a particular substrate, or reactant, and binds to it 
in a specific way, forming an enzyme-substrate complex. This complex then undergoes a chemical 
reaction, resulting in the formation of a product and the release of the enzyme. Enzymes are 
able to catalyze reactions with remarkable specificity and efficiency, often increasing the rate of a 
reaction by a factor of millions or even billions [3].

The catalytic activity of enzymes is dependent on their three-dimensional structure, which 
is in turn determined by their amino acid sequence. Changes in the amino acid sequence, 
or mutations, can alter the structure and function of an enzyme, leading to diseases such as 
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phenylketonuria, lactose intolerance, and sickle 
cell anemia. Drug development is an important 
area of biochemistry that focuses on developing 
new treatments for diseases. Many drugs work by 
targeting enzymes, either inhibiting or activating 
their activity. Inhibitors bind to the active site 
of an enzyme, preventing it from binding to 
its substrate and catalyzing the reaction [4]. 
This can be used to treat diseases caused by 
overactive enzymes, such as hypertension or 
cancer. Activators, on the other hand, enhance 
the activity of enzymes, and can be used to treat 
diseases caused by underactive enzymes, such as 
genetic disorders [5].

Enzyme function

The study of enzyme function has also led to 
the development of techniques for enzyme 
engineering, where enzymes can be modified to 
enhance their activity or specificity for a particular 
substrate. This has important applications in the 
production of biopharmaceuticals and in the 
development of new industrial processes.

Enzymes are proteins that are composed of 
long chains of amino acids [6]. These amino 
acids are arranged in a specific sequence, which 
determines the three-dimensional structure of 
the protein. This three-dimensional structure 
is critical to the enzyme’s function, as it allows 
the protein to interact with other molecules in 
a specific way. Enzymes are highly specific, and 
each enzyme is designed to catalyze a particular 
reaction. The specificity of enzymes arises from 
the shape of their active site. The active site is a 
small pocket on the surface of the enzyme where 
the reaction takes place. The shape of the active 
site is determined by the three-dimensional 
structure of the protein, and it is designed to fit 
the specific molecules involved in the reaction 
[7].

Enzymes are also highly efficient, and they can 
catalyze reactions at rates that are many orders of 
magnitude faster than the same reaction would 
occur without the enzyme. This efficiency arises 
from the ability of the enzyme to lower the 
activation energy of the reaction. The activation 
energy is the energy required to start the reaction, 
and enzymes can lower this energy by stabilizing 
the transition state of the reaction [8].

Enzyme inhibitors

Enzyme inhibitors are molecules that can bind 
to the active site of an enzyme and prevent it 
from catalyzing a reaction. Enzyme inhibitors 
can be classified as reversible or irreversible, 

depending on whether they bind to the enzyme 
in a reversible or irreversible manner. Reversible 
inhibitors can bind to the enzyme in a non-
covalent manner, meaning that the inhibitor 
molecule can bind and dissociate from the 
enzyme. There are several types of reversible 
inhibitors, including competitive inhibitors, 
non-competitive inhibitors, and uncompetitive 
inhibitors. Competitive inhibitors bind to the 
active site of the enzyme and compete with the 
substrate for binding. This type of inhibition can 
be overcome by increasing the concentration of 
the substrate, as the substrate can outcompete 
the inhibitor for binding to the enzyme [9]. 
Non-competitive inhibitors bind to a site on 
the enzyme that is distinct from the active site. 
This type of inhibition cannot be overcome by 
increasing the substrate concentration, as the 
inhibitor does not compete with the substrate 
for binding to the enzyme.

Uncompetitive inhibitors bind to the enzyme-
substrate complex, preventing the enzyme from 
releasing the product. This type of inhibition is rare 
and is not commonly used in drug development. 
Irreversible inhibitors bind to the enzyme in a 
covalent manner, meaning that the inhibitor 
molecule becomes permanently attached to the 
enzyme. This type of inhibition is irreversible and 
cannot be overcome by increasing the substrate 
concentration. Irreversible inhibitors are often 
used as drugs, as they can provide long-lasting 
inhibition of the enzyme.

Enzyme Inhibitors in drug development

Enzyme inhibitors have become a key target in 
the development of drugs for various diseases. 
By inhibiting the activity of an enzyme that is 
involved in a disease process, it may be possible 
to slow or halt the progression of the disease. 
One example of an enzyme inhibitor that is 
used in drug development is statins. Statins are 
drugs that are used to lower cholesterol levels in 
patients with high cholesterol. Statins work by 
inhibiting the enzyme HMG-CoA reductase, 
which is involved in the synthesis of cholesterol 
in the liver [10]. By inhibiting this enzyme, 
statins can reduce the amount of cholesterol 
that is produced in the liver, leading to lower 
cholesterol levels in the blood.

Conclusion 
Enzymes are essential biological molecules that 
play a critical role in regulating biochemical 
reactions. Understanding the function of 
enzymes is crucial for advancing our knowledge 
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of biochemistry, and for developing new 
treatments for diseases. Drug development is 
an important application of biochemistry that 
focuses on targeting enzymes to treat diseases.

Enzymes play a critical role in biological 
processes and are an important target for drug 
development. The use of enzyme inhibitors 
and enzyme replacement therapy has already 
led to the development of new treatments for 
a variety of diseases, and the study of enzyme 
function continues to provide insights into 
new therapeutic targets. However, challenges 
remain in the development of effective enzyme-
based treatments, and ongoing research in 
biochemistry is essential for addressing these 
challenges and unlocking the full potential of 
enzymes in medicine.
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