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Understanding
pathophysiology
begins with
understanding the
bedy's basic building
block: the cell.
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Just your average cell

The illustration below shows cell components and structures. Each part has a function n mamntamning the cell’s life and homeostasis.
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Replicate and divide

These illustrations show the different phases of cell reproduction, or mitosis.

Prophase Metaphase Anaphase Telophase
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Pathophysiologic concepts

Stressors, changes in the body’s health, disease, and other extrinsic and
intrinsic factors can alter the cells’ normal functioning.

Cells generally continue functioning despite challenging conditions or
stressors. However, severe or prolonged stress or changes may injure or
destroy cells. When cell integrity is threatened, the cell reacts by drawing in
its reserves to keep functioning, by adaptive changes or by cellular
dysfunction. If the cellular reserve is insufficient, the cell dies (cell death
(necrosis, is usually localized and easily identifiable, occurs). If enough
reserve is available and the body doesn’t detect abnormalities, the cell adapts
by atrophy, hypertrophy, hyperplasia, metaplasia, or dysplasia.
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Adaptive cell changes

MNormal cells
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Atrophy is a reversible reduction in the size of the cell. It results from disuse, insufficient blood
flow, malnutrition, denervation, or reduced endocrine stimulation.
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Hypertrophy is an increase in the size of a cell due to an increased workload. It can result from

normal physiologic conditions or abnormal pathologic conditions.
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Hyperplasia, an increase in the number of cells, 1s caused by increased workload, hormonal
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Metaplasia is the replacement of one adult cell with another adult cell that can better endure the
hange or stress. It’s usually a response to chronic inflammation or irritation.
ff.':(émj .
& D}’Splﬂﬂlﬂ \%,.:.h:ﬁ\:_ﬁ_g\,_{}p g0 Concey
. G - - -
In dysplasia, deranged cell growth of specific tissue results in abnurmﬁnd
appearance. Although dysplastic cell changes are adaptive and potentiallyTeversible, they can
precede cancerous changes.
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To remember the four causes of cell injury, think of how the injury tipped (or TIPD) the
scale of homeostasis:

Toxin or other lethal (cytotoxic) substance
Infection

Physical insult or injury

Deficit, or lack of water, oxygen, or nufrients.
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Degeneration
occurs in the
cytoplasm of the
cell; the nucleus

remains unaffected.
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Degeneration

When changes within cells are identified, degeneration may be slowed or cell
death prevented through prompt treatment. An electron microscope makes

the identification of changes within cells easier.
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When a disease is dlagnoi@before the patient complains of any symptoms,
it's termed suHcllnlcal) identification. Unfortunately, many cell changes

remain unidentifiable (even under a microscope, making early detection
impossible. Shata
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Cell aging

* During the normal process of cell aging, cells lose structure and
function. Lost cell structure may cause a decrease in size or
wasting away, a process called atrophy.
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In’s and out’s of cell aging

Factors that affect cell aging may be mitrinsic or extrinsic, as outlined here.

Intrinsic factors
» Psychogenic

» Inherited

» Congenital

= Metabolic

» Degenerative

= Neoplastic

» Immunologic

» Nutritional

Extrinsic factors Physical agents
« Force

« Temperature

» Hurmdity

» Radiation

= Electricity

» Chemicals

Infectious agents

= Viruses

= Bacteria
» Fungi

» Protozoa
« Insects

« Worms
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HOMEOQOSTASIS gsos

=
- The body is constantly striving to maintain a dynamic, steady-

state of internal balance called homeostasis. Every cell in the
body is involved in maintaining homeostasis, both on the
cellular level and as part of an organism.

- Any change or damage at the cellular level can affect the entire
body. When an external stressor disrupts homeostasis, illness
may occur. A few examples of external stressors include injury;,
lack of nutrients, and invasion by parasites or other organisms.
Throughout the course of a person’s life, many external stressors

atfect the body’s internal equilibrium.
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Every cell in the
body is involved
in maintaining
homeostasis, a
dynamic, steady
state of intemal

balance. /
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Maintaining the balance

Three structures in the brain are responsible for maintaining homeostasis:
f
5 _ . L .
*¢ the medulla oblongata, the part of the brain stem that’s associated with vital functions, such
as respiration and circulation
il
IE"FJ-:,. o ] _ :
N/ the pituitary gland, which regulates the function of other glands and thereby a person’s
growth, maturation, and reproduction

Y/ the reticular formation, a group of nerve cells or nuclei that form a large network of
connected fissues that help control vital reflexes, such as cardiovascular function and
respiration.
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Negative feedback
cancels out the
original response.
Positive feedback
exaggerates it.
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Negative feedback, positive result

This flowchart shows how a negative feedback mechanism works to restore homeostasis in a patient with a high blood glicose level
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...and the positive

The positive feedback mechanism s far from positive. It takes the original response and
exaggerates 1t. It's said to be positive because the change that occurs proceeds 1n the same
direction as the imfial disturbance, causing a further deviation from homeostasis. A posifive
feedback mechanism 1s responsible for intensifying labor contractions during childbirth
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Disease occurs when homeostasis isn’t maintained.

One aspect of the disease is its cause (the fancy term is etiology).

Diseases with no known cause are called idiopathic sia-wse -
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When stress strikes
According to Hans Selye’s General Adaptation Model, the body reacts to stress in the stages depicted below.
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* Arousal of the central nervous system begins,

* Epingphring and noregingphring, along with other hormones,
are released, causing an increase in heart rate, increased
force of heart contractions, increased oxygen intaks, and
increaged mental activity, F e

Y If the stress

dogsn't stop, the
exhaustion stage
Pegins.

Eesistance ‘
* The body responds to the strassor and attempts to retum ,.f"'
o hamaostasis, e
* Coping mechanismes are used. ]
rr//-

b 4

Eecovery Exhaustion

the onset of disgase.
* The body can no lenger | J

™ produces hormonee ae in e -
the alarm stage.
* Organ damage bagins,

| Exhaustion marks |

If piress comes 10 an énd, the
bPody should ke able 40 retum to a
normal states, leading Lo recovery.
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Quick quiz
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1. The organelle that contains the cell’s DNA 1s the:

A. mutochondna.
B. Golg apparatus.
C. nbosome.

D. nucleus.

2. When a cell gets injured, the first sign 1s:

A. a biochemucal lesion.
B. an area of hyperplasia.
C. a chromatid.

D. cellular necrosis.
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3. Anextrinsic factor that can cause cell aging and death 1s:
A. Down syndrome.
B. sickle cell anemia.
C. ultraviolet radiation.

D. person’s advanced age.

4. Homeostasis can be defined as:
A. a steady, dynamic state.
B. a state of flux.
C. an unbalanced state.
D. an exaggeration of an original response.
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Thank You
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