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Cells are the structural and functional units of tissues and organs. They are
constantly exposed to a variety of stresses during its life.
They are capable of adjusting their structure and functions in response to various
physiological and pathological conditions. When the stress is severe causes injury.

Cell Injury
- It is change in cells morphology and function in response to stress.
- Cell injury occurs when the limits to an adaptive response (adaptation) have been
exceeded or if the cells are not able to adapt

Factors that affect cell injury:A- Type, Duration and severity of injury
B- Type of injured tissue, its adaptability and genetic makeup e.g.
• Brain tissue is very sensitive to hypoxia (2-5 min)
• Skeletal muscle can adapt hypoxia for (2-6 hours)

CAUSES OF CELL INJURY
• Oxygen deprivation hypoxia (causes cell injury by reducing oxidative
respiration), and ischemia (reduction of oxygen through blood supply and also
metabolic substrate, including glucose).
• Physical agents mechanical trauma, extreme temperature, sudden change in
atmospheric pressure etc.
• Chemical agents and drugs glucose and salt hypertonic solution, arsenic, cyanide,
mercuric salt, CO, etc.
• Infectious agent bacteria, viruses, fungi etc.
• Genetic derangements sickle cell anemia.
• Nutritional imbalances obesity, atherosclerosis etc.

Injury alters the normal steady state of the cell.
If the injury is ACUTE, then it can either survive in a damaged state and adapt to the
reversible injury or it can die irreversible injury or cell death.
•

Reversible Cell Injury is manifested as functional and morphologic
changes that are reversible if the damaging stimulus is removed.

Morphologic Alterations in Reversible Cell Injury:
-

Cell Swelling
Fatty Change
Plasma membrane blebbing and loss of microvilli
Mitochondria swellig
Dilation of the ER

• Irreversible Cell Injury with the continuing damage, injury becomes
irreversible, at which time the cell cannot be recover.
• Irreversible injured cells invariably undergo morphologic changes that are
recognized as cell death.

Two types of cell death
Necrosis and apoptosis which differ in their morphology, mechanism and roles in
disease and physiology.
• If the nature of injury is CHRONIC then the cell may be able to adapt to it,
resulting in a variety of cellular changes known as cellular adaptations

Cellular adaptations include:
• Atrophy--shrinkage of cells by loss of cell substance
• Hypertrophy--increase in the size of cells which results in enlargement of
the organs
• Hyperplasia--increased number of cells in an organ or tissue

• Metaplasia--transformation or replacement of one adult cell type with
another
• Dysplasia--refers generally to abnormal changes in cellular shape, size,
and/or organization. Dysplasia is not considered a true adaptation

Atrophy
• It is decrease in the size and weight of an organ due to shrinkage in the size of the
cell by loss of cell substance
• Results from decreased protein synthesis and increased protein degradation in cells

The Causes are
-

Decreased workload.
Diminished blood supply
Loss of innervation
Loss of endocrine stimulation
Inadequate nutrition
Aging (senile atrophy)

Hypertrophy
• Refers to an increase in the size of the cells, resulting in increase in the size of the
organs. Stated another way, in hypertrophy there are no new cells, just bigger cells,
enlarged by an increased amount of structural proteins and organelles.
• Hypertrophy occurs when cells are incapable of
dividing.
e.g. The striated muscle cells in both the skeletal muscle and the heart can undergo
hypertrophy because in the adult they have limited capacity to divide

Hyperplasia
Is an increased in the absolute number of cells in an organ or tissue.
Hyperplasia may sometimes co-exist with hypertrophy. Hyperplasia can be classified
as:
A-physiologic hyperplasia
1) hormonal (e.g., proliferation of glandular
tissue of breast and uterus during pregnancy)
2) compensatory regeneration of liver after
partial hepatectomy.
B-Pathologic hyperplasia
excessive hormonal stimulation, viral
infection (papilloma viruses); neoplasms

Metaplasia
• is a reversible change in which one adult cell type (epithelial or mesenchymal) is
replaced by another cell type.
• It is a cellular adaptation whereby cells sensitive to a particular stress are replaced
by other cell type better able resist the adverse environment.

e.g. in habitual cigarette smoker, normal ciliated columnar epithelial cells of the
trachea and bronchi are often replaced by focally or widely by stratified squamous
epithelial cells.

Dysplasia
• Dysplasia refers generally to abnormal changes in cellular shape, size, and/or
organization. Dysplasia is not considered a true adaptation
• This is dysplasia. The normal cervical squamous epithelium has become
transformed to a more disorderly growth pattern, or dysplastic epithelium.

