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DESCRIPTION
Biological assays are laboratory tests that assess the biological 
activity of substances, such as chemicals, drugs, or proteins, by 
measuring their effects on living organisms or biological systems. 
These assays play a vital role in understanding the therapeutic 
effects, toxicity and efficacy of various compounds. This article 
discusses the different types of biological assays and their 
applications in research and medicine.

A biological assay is a method used to evaluate the biological 
activity of a substance based on its effect on a biological system. 
These assays help measure the interaction between a substance 
and living organisms, cells, or biomolecules. Biological assays are 
important in drug development, toxicology studies, 
environmental monitoring, and clinical diagnostics. They 
provide valuable insights into a substance’s biological properties, 
such as effectiveness or harmful effects and help guide decisions 
in research and healthcare.

Types of biological assays

Biological assays can be broadly classified into in vivo assays 
and in vitro assays.

In vivo assays: These assays are conducted on whole organisms, 
such as animals or humans, to observe the effects of a substance 
on the entire system. In vivo  assays provide comprehensive 
insights into how a substance behaves in a living organism, 
including its pharmacokinetics and toxicity. Examples include 
clinical trials and animal studies, which are critical for testing 
drug efficacy and safety.

In vitro assays: These assays are performed outside living 
organisms, typically using cultured cells or tissues. These assays 
are valuable for studying the effects of substances on specific cell 
types, proteins, or genetic materials. In vitro assays are more cost-
effective and less time-consuming than in vivo assays. Examples 
include enzyme activity assays, cell proliferation assays and 
receptor binding assays.

Common biological assays

Enzyme assays: These assays measure the activity of specific 
enzymes by monitoring the rate at which a substrate is converted 
into a product. Enzyme assays are fundamental in drug discovery, 
as they help identify inhibitors or activators of enzymes involved 
in diseases like cancer, diabetes and infections.

Cell proliferation assays: These assays assess the ability of a 
substance to stimulate or inhibit the growth of cells. They are 
commonly used in cancer study to evaluate the effects of 
potential anticancer drugs. The  tetrazolium salt and alamar blue 
assays are commonly used to measure cell proliferation.

Cytotoxicity assays: Cytotoxicity assays are used to determine the 
potential of a substance to damage or kill cells. These assays are 
fundamental for assessing the safety of new drugs, chemicals and 
environmental toxins. The MTT assay is frequently used to test 
for cytotoxicity, providing valuable information about a 
compound’s safety profile.

Applications of biological assays

Drug development: Biological assays are fundamental in the 
drug discovery process. They are used to screen large numbers of 
compounds to identify those with potential biological activity. 
These assays provide data on a substance’s potency, efficacy and 
toxicity, helping determine which compounds should proceed to 
clinical trials.

Toxicology studies: In toxicology, biological assays are used to 
evaluate the safety of chemicals, drugs and environmental toxins. 
They help identify harmful effects on cells or organs, ensuring 
that substances do not pose a risk to human health or the 
environment.

Clinical diagnostics: Biological assays are vital in medical 
diagnostics. For example, assays that measure specific biomarkers 
help diagnose diseases like cancer, infections and autoimmune 
disorders. They are also used to monitor the effectiveness of 
treatments.
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evaluate new drugs, detect toxic compounds, and diagnose 
diseases. As the need for efficient testing methods grows, 
biological assays will continue to play a lead role in advancing 
drug discovery, environmental protection and clinical 
diagnostics.
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CONCLUSION
Biological assays are important tools in research and medicine, 
providing valuable information about the biological activity, 
safety and efficacy of substances. Whether conducted in vivo or 
in vitro , these assays help scientists and healthcare professionals
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