A 43-year-old male with burning pain after
meals shows columnar epithelium with goblet

cells in biopsies. Case Study 1: Esophageal Changes

This finding is indicative of Metaplasia.

A 22-year-old female confirmed pregnant
would exhibit Hyperplasia in the uterus due to
hormonal changes.

Case Study 2: Uterine Changes in Pregnancy

A 56-year-old female smoker with bronchial
squamous metaplasia highlights the
Pathological nature of the adaptation,
indicating increased risk for complications.

Case Study 3: Bronchial Changes in Smokers

Metaplasia is the reversible change from one
cell type to another, often in response to

chronic irritation or stress. _
Definition and Mechanisms —,

It involves reprogramming of stem cells rather
than differentiated cells.

Common causes include smoking, vitamin A
deficiency, and gastroesophageal reflux

disease (GERD).
Causes of Metaplasia —/

For example, vitamin A deficiency can lead to
squamous metaplasia in the bronchi.

While metaplasia allows cells to cope better
with stress, it often results in reduced
functionality and can increase cancer risk.

—— Implications of Metaplasia —

Atrophy is the reduction in cell size and
function, often due to decreased workload or
other stressors.
Definition and Mechanisms
Mechanisms include decreased protein
synthesis, increased degradation, and
autophagy.

Decreased Workload: Immobilization or disuse
can lead to muscle atrophy.

Loss of Innervation: Nerve damage can result in
muscle wasting.
Causes of Atrophy
Diminished Blood Supply: Chronic ischemia can
lead to tissue atrophy.

Aging: Natural aging processes contribute to
cellular atrophy.

Physiological Atrophy: Such as endometrial
atrophy following menopause.
Types of Atrophy
Pathological Atrophy: Results from conditions
like denervation or chronic ischemia.

Hyperplasia involves an increase in the number
of cells in a tissue or organ.
Definition and Mechanisms

It can be a normal physiological response or a
pathological condition.

Physiological Hyperplasia: Examples include
breast tissue growth during puberty and liver
regeneration after partial resection.
Types of Hyperplasia
Pathological Hyperplasia: Conditions such as
endometrial hyperplasia due to excessive
estrogen stimulation.

Pathological hyperplasia can create a fertile
environment for cancer development, as seen in
conditions like endometrial hyperplasia.

Risks Associated with Hyperplasia

Clinical Cases
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Adaptive Mechanisms

Hypertrophy

Adaptive mechanisms are physiological
responses to stress that help maintain cellular
function.

They can be classified into hypertrophy,

SUELELY O SR R R R hyperplasia, atrophy, and metaplasia.

These adaptations can be physiological or
pathological depending on the context.

Hypertrophy: Increase in cell size leading to
enhanced functional capacity.

Hyperplasia: Increase in the number of cells,
often due to hormonal stimulation or increased
functional demand.

Types of Adaptations
Atrophy: Decrease in cell size and function,
resulting from reduced workload or other
factors.

Metaplasia: Change from one cell type to
another, often as a response to chronic stress.

Physiological adaptations occur in response to
normal stimuli, while pathological adaptations
arise from abnormal conditions.

~— Physiological vs. Pathological Adaptations

Both types can lead to cell injury if the stress is
not alleviated.

Oxygen Deprivation: Hypoxia and ischemia can
" lead to cellular damage.

Chemical Agents: Exposure to toxins can
a disrupt cellular function.

Infectious Agents: Pathogens can cause direct
" cellular injury.

Immunologic Reactions: Autoimmune responses
" can damage cells.

Implications of Hypertrophy

“— Mechanisms Leading to Cell Injury —
.__ Genetic Factors: Inherited conditions can
predispose cells to injury.

.__ Nutritional Imbalances: Deficiencies or excesses
can impair cellular function.

.__ Physical Agents: Trauma, temperature
extremes, and radiation can cause injury.

_ Aging: Cellular aging processes contribute to
increased vulnerability to injury.

Hypertrophy is characterized by an increase in
cell size and functional capacity.

Definition and Mechanisms

It can be physiological (e.g., muscle growth
from exercise) or pathological (e.g., cardiac
hypertrophy from hypertension).

Physiological Hypertrophy: Often occurs in
response to increased workload or hormonal
stimulation.

Types of Hypertrophy

Pathological Hypertrophy: Results from disease
states, such as heart disease, leading to
increased cardiac muscle size.

While hypertrophy can enhance function,
excessive hypertrophy may lead to dysfunction
and increased risk of injury.



