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DESCRIPTION

Enzyme-Linked Immunosorbent Assay (ELISA) is a widely used
laboratory technique in medical diagnostics, biomedical study
and clinical settings. This method allows for the sensitive and
specific detection and quantification of various substances, such
as proteins, peptides, antibodies and hormones. Over the years,
ELISA has become an indispensable tool for scholars and
clinicians due to its versatility, accuracy and relatively simple
protocol.

Types of ELISA

Direct ELISA: In direct ELISA, the target antigen is directly
immobilized on the surface of the plate, and a labeled antibody
specific to the antigen is used for detection. The enzyme-labeled
antibody binds to the antigen and catalyzes a color reaction. This
method is simple and quick but lacks amplification, making it
less sensitive than other types.

Indirect ELISA: This variation is similar to direct ELISA but
involves the use of an unlabeled primary antibody, followed by a
secondary antibody that is enzyme-labeled. The secondary
antibody binds to the primary antibody, amplifying the signal
and increasing sensitivity. Indirect ELISA is commonly used to
detect antibodies in serum samples.

Sandwich ELISA: Sandwich ELISA is the most commonly used
version and involves two antibodies. The first antibody is
immobilized on the plate and it binds to the target antigen. A
second enzyme-labeled antibody is added, which binds to a
different epitope of the antigen. This method offers higher
specificity and sensitivity due to the sandwiching of the target
between two antibodies. Sandwich ELISA is widely used for
detecting proteins and cytokines.

Competitive ELISA: In competitive ELISA, the target antigen
and a labeled antigen compete for binding to a limited number
of antibody sites on the plate. The amount of color change
inversely correlates with the concentration of the target antigen.

Competitive ELISA is often used for small molecules like
hormones and drugs, which may not have multiple epitopes for
antibody binding.

Applications of ELISA
Medical diagnostics: ELISA is routinely used to diagnose
infectious diseases, autoimmune disorders, and allergies.

Hepatitis B and C infections can be detected by measuring
specific antibodies or antigens in blood samples. Similarly,
ELISA is used to detect markers of cancer, such as tumor-
associated antigens and to monitor therapeutic responses in
patients.

Quantification of biomolecules: ELISA is widely employed for
the quantification of biomolecules, such as hormones cytokines
and growth factors. It is used in endocrinology to measure
hormone levels and in immunology to quantify immune system
proteins like antibodies and cytokines.

Vaccine development: ELISA plays a critical role in vaccine
development by detecting the immune response to vaccines. It
helps evaluate the presence of antibodies in response to
immunization and assesses the efficacy of vaccine candidates in
clinical trials.

CONCLUSION

ELISA is a strong, highly sensitive and adaptable technique that
has revolutionized biomedical study, diagnostics and clinical
practice. Its ability to detect and quantify analytes with high
specificity makes it an indispensable tool in a wide range of
applications, from disease diagnosis to drug development.
Despite its limitations, advancements in assay design and
automation continue to enhance the power of ELISA, ensuring
that it remains at the front of laboratory-based detection
techniques. As the field of molecular biology continues to
change, ELISA will undoubtedly play an essential role in
understanding disease mechanisms and developing targeted
therapies.
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