
Cellular Injury and Adaptations

1. Cellular Injury:

Cellular injury refers to the damage that occurs to cells due to various insults such as

physical, chemical, biological, or immunological factors.

The consequences of cellular injury can lead to dysfunction, cell death, or adaptation

to the stress.

2. Causes of Cellular Injury:

Physical agents: Trauma, radiation, temperature extremes.

Chemical agents: Toxins, drugs, pollutants.

Biological agents: Bacteria, viruses, parasites.

Immunological reactions: Autoimmune responses.

3. Types of Cellular Injury:

Reversible injury: Mild damage that can be repaired if the stress is removed promptly.

Irreversible injury: Severe damage leading to cell death.

Apoptosis: Programmed cell death that occurs in a controlled manner to remove

damaged or unwanted cells.

4. Adaptations to Cellular Stress:

Hypertrophy: Increase in cell size in response to increased workload or stimulation.

Hyperplasia: Increase in the number of cells in response to increased demand.

Atrophy: Decrease in cell size or number due to reduced workload or stimulation.

Metaplasia: Reversible change in cell type to adapt to chronic irritation or stress.

5. Mechanisms of Cellular Adaptations:

Activation of signaling pathways: Cells respond to stress by activating specific

intracellular signaling pathways to promote adaptation.

Gene expression changes: Altered gene expression patterns help cells adapt to the

new environment or stressor.
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Autophagy: Cells degrade and recycle damaged organelles to maintain cellular

homeostasis.

6. Clinical Significance:

Understanding cellular injury and adaptations is crucial in various medical fields such

as pathology, pharmacology, and toxicology.

Recognizing and managing cellular responses to injury can help in developing

treatments for diseases and maintaining cellular health.

By studying cellular injury and adaptations, we gain insights into how cells respond to stress and

maintain homeostasis, which is essential for understanding disease processes and developing

therapeutic interventions.
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