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INTRODUCTION
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DOI: 10.20059/wjpr202512-37208 substances, such as hormones, drugs, and proteins, in blood or other
fluids. Developed in the 1950s by Solomon Berson and Rosalyn
Yalow, RIA revolutionized medical diagnostics and endocrinology,

leading to Yalow’s Nobel Prize in 1977.

PRINCIPLE OF RADIOIMMUNO ASSAY
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is then measured using a gamma counter, and the results are plotted
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against a standard curve to determine the concentration of the unknown
antigen.
STEPS IN RIA
1. Preparation of Standards and Samples
Standards

Prepare a series of known concentrations of the antigen (standards) using a dilution buffer.

Samples
Extract and dilute your sample to be tested, ensuring the concentration falls within the

measurement range.
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2. Antibody Fixation

Labeling

Make a known amount of the antigen radioactive by labeling it with a radioisotope (e.g.,
1251).

Fixation
Fix a known concentration and a quantitative amount of the specific antibody in a micro-

titration well or tube.

3. Incubation and Competition

Add Labeled Antigen: Add a known amount of the labeled antigen to the wells or tubes
containing the antibody.

Incubate: Allow the labeled antigen and antibody to bind.

Add Sample: Add the sample containing the unlabeled antigen to the wells/tubes.

Incubate (again): Allow the unlabeled antigen to compete with the labeled antigen for

binding to the antibody.

4. Separation of Bound and Free Antigens

Wash: Carefully wash the wells/tubes to remove unbound labeled antigen.

Separation (Optional): In some RIA methods, a second antibody or a precipitating agent
may be added to further separate bound and free antigens.

5. Measurement of Radioactivity
Counting: Measure the radioactivity of the bound or free fraction using a gamma counter.

6. Data Analysis and Interpretation
Standard Curve
Plot the radioactivity of the standards against their known concentrations to create a standard

curve.

Sample Determination
Determine the concentration of the unlabeled antigen in the samples by comparing their

radioactivity to the standard curve.
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APPLICATIONS OF RIA

1. Medical Applications

Hormone Measurement

RIA is used to measure various hormones in body fluids, aiding in the diagnosis and
monitoring of endocrine disorders.

Examples include thyroid hormone levels, cortisol, and growth hormone.

Drug Detection
RIA can detect and quantify drugs and their metabolites in biological samples, useful for
monitoring drug therapy and detecting drug abuse.

Viral Antigen Detection
RIA can be used to detect viral antigens, such as those associated with Hepatitis B surface

antigens, aiding in diagnosis and monitoring of viral infections.

Cancer Diagnostics

RIA can be used to detect tumor markers and assess the effectiveness of cancer treatments.

Allergy Diagnosis

RIA can be used to identify allergens in patients with allergic reactions.
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Pregnancy Tests
RIA can be used to detect the presence of pregnancy hormones, such as human chorionic

gonadotropin (hCG).

Monitoring Drug Therapy
RIA can be used to monitor the effectiveness of drug therapies, such as those for HIV and

cancer.

2. Research Applications
Vaccine Efficacy: RIA can be used to assess the antibody response to vaccination, helping to

determine the effectiveness of vaccines.

Drug Development and Testing: RIA can be used to test new drugs and assess their efficacy
and safety.

Environmental Monitoring: RIA can be used to detect pollutants in the environment.
Food Safety Testing: RIA can be used to detect toxins and contaminants in food.

Reproductive Efficiency Studies: RIA can be used to measure hormone levels in animals,

aiding in studies on reproductive efficiency and artificial insemination

ADVANTAGES OF RIA
[ Extremely sensitive (detects picogram to nanogram levels).
[1 High specificity due to antigen-antibody interactions.

[J Reliable and reproducible results.

LIMITATIONS OF RIA

[ Requires handling of radioactive materials, necessitating strict safety measures.
() Short shelf-life of radioisotopes.

[ Expensive and requires specialized equipment.

() Ethical and environmental concerns over radioactive waste disposal.

ALTERNATIVES TO RIA
Due to safety concerns, RIA has been largely replaced by non-radioactive methods such as:
[ Enzyme-linked Immunosorbent Assay (ELISA)

[J Chemiluminescent Immunoassays (CLIA)
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[J Fluorescence Immunoassay (FIA)

CONCLUSION

RIA remains a cornerstone in diagnostic and research applications due to its sensitivity and
specificity. However, modern advancements have led to the development of safer and equally
effective alternatives. Despite its declining routine use, RIA’s contribution to medical and

biochemical research remains significant.
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