€

o=
v

/
ALY

8

Ml 2 .

i

, Practice and Nursing

ICIne

Journal of Med

icine:

&P webofjournals.com/index.php/5

% Web of Med

X

a4

+

Volume 3, Issue 2, February 2025 ISSN (E): 2938-3765

ENZYME-LINKED IMMUNOSORBENT ASSAY

Nabiyeva F. S.
Senior Lecturer, Department of Clinical Laboratory Diagnostics,
Samarkand State Medical University

Yakubova D. M.
Assistant of the Department of Clinical Laboratory Diagnostics,
Samarkand State Medical University

Utkirova M. U.
Cadet of the Department of Clinical Laboratory Diagnostics,
Samarkand State Medical University

Abstract

Enzyme-linked immunosorbent assay (ELISA) is an immunological assay widely used in basic
science research, clinical application studies, and diagnostics. ELISA is a highly effective tool for
the quantitative and qualitative determination of antigens and antibodies in biological samples.
The use of this method in medical diagnostics and scientific research allows us to identify
infectious diseases, establish autoimmune processes and monitor the effectiveness of therapy.
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Introduction

ELISA was first used to measure immunoglobulin G (IgG) in rabbit serum. Shortly after, it was
utilized to detect human choriogonadotropin (hCG), a hormone that is produced during pregnancy.
Since then, ELISA has been used extensively in various screening tests, including the
identification of antigenic components from the Human Immunodeficiency Virus (HIV) and
Hepatitis B virus. Since its invention, ELISA has undergone various modifications with the goal
to improve the sensitivity of analyte detection, leading to the invention of various types of ELISA,
which include direct, indirect, sandwich, and competitive ELISA [17,19].

The basic principle of ELISA is the specific binding of an antigen to a corresponding antibody to
which an enzyme is attached. When a substrate is added to the enzymatic reaction, a colored
product is formed, the intensity of which is directly proportional to the amount of the target
component in the sample. The method is characterized by high sensitivity and specificity, which
makes it indispensable in laboratory practice [1,15,18]. ELISA can be performed in various
formats, including direct, indirect and competitive options, which allows for flexible adaptation to
specific research objectives.

In recent years, there has been active development of ELISA using modern technologies such as
magnetic particles and process automation, which significantly increases its efficiency and reduces
the risk of errors during analysis [2,6,9].
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One of the key advantages of ELISA is its ability to detect infectious diseases at early stages,
which facilitates timely initiation of treatment and reduces the risk of complications. For example,
in the case of the human immunodeficiency virus (HIV), the use of ELISA makes it possible to
detect antibodies formed in response to the infection, even several weeks after infection. This is
critical for epidemic control and development of preventive measures [11,14,16].

In addition, enzyme immunoassay is widely used in oncology to determine tumor markers, which
facilitates early diagnosis of cancer and monitoring of therapy. In the field of endocrinology, where
ELISA allows us to identify hormonal imbalances, which in turn has a significant impact on the
quality of life of patients.  ELISA is also used in toxicology to detect the presence of toxic
substances and poisons in biological samples. This is especially important in cases of poisoning,
when a quick and accurate diagnosis can save the patient's life. ELISA allows doctors not only to
establish the fact of poisoning, but also to determine the degree of impact of the substance on the
body, which helps to choose the correct treatment tactics [3,4,13].

In recent years, there has been growing interest in the use of ELISA to assess the immune response
to vaccines. This approach allows us to study how the immune system responds to the introduction
of antigens, which is especially relevant in the context of pandemics and outbreaks of infectious
diseases. Using ELISA, it is possible to compare different vaccines and identify the most effective
ones.

In addition, enzyme immunoassay technologies continue to evolve, opening up new possibilities
for practical application. Innovative methods such as multimodal ELISA and nanoinfinite
technologies promise to improve the sensitivity and specificity of tests, which in turn leads to more
accurate diagnosis and effective treatment of diseases [5,7,12].

Despite all the advantages, there are some limitations of the method. For example, ELISA results
may depend on the quality of the reagents, the samples prepared, and the technologies used during
the analysis. Therefore, it is important to follow all standards and protocols to ensure the reliability
of the data obtained [8,10].

Conclusion

Thus, the role of enzyme immunoassay in medicine cannot be overestimated: it not only improves
diagnostics, but also opens up new horizons for scientific research and medical practice. ELISA is
becoming an indispensable tool not only in clinical practice, but also in scientific research. Its
versatility and ability to adapt to new challenges make it an important element in the fight against
infections and toxicological threats. In the future, its application in various fields of medicine is
expected to further increase.
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