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Understanding
pathophysiology
begins with
understanding the

body's basic building
block: the cell.
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Just your average cell
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The illustration below shows cell components and structures. Each part has a function in maintaining the cell’s life and homeostasis.
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. A o
Replicate and divide

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

(DNA) &5 ) A

Cieia ooy R TEUT s ACAVES)
Me(aphaso@ Anaph ase® Telophase &

Nucleus  Spindle fibers

J - J

| ' o |
Centriole  Centromeres divide and pullthe  Cantromeres separate and pull

~y andthenuc chromosomes apart. Thenthe  chromosomes toward opposite Ww
e centromeres alignthemselves  gigesofthe cell. "\ chromosomes
in the middle of trhe spindie. centromercs) s i i cytoplasm divides. 7&
\

A e ) g i

A g g g S0 BVl Al i) i) s &

s 03m 5 g
) il b e gy <) ilas ;

Ee T

. Ora ants a oy
-i;gff'\v/"‘ s By E IS 3

Pathophysiology made incredibly easy!.—5th ed




® ®
Pathophysiologic concepts
Stressors, changes(in the body’s health, disease, and other extrinsic and
intrinsic factors can'alter the cells’ normal functioning.
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Cells generally( continue functioning despite challenging Condltlons or
stressors. However, severe or prolonged stress or changes ma 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 msufﬁCleB’EJ the cell dles (cell death

(necrosis, is usually localized and easily y identifiable, dcatirs). If enoug oh
/Teserve is avallable and the body doesn’t detect abnormalities, the cell adapts
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by atrophy, hypertrophy, hyperplasia, metaplasia, or dysp1a51a
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Atrophy i1s 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
stlmulatlon, or decreased tissue.
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Metaplasia is the replacement of one adult cell with another adult cell that can better endure the
change or stress. It’s usually a response to chronic inflammation or irritation.
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In dysplasia, deranged cell growth of specific tissue results in abnormal size, shape, and
appearance. Although dysplastic cell changes are adaptive and potentially reversible, they can
Vers precede cancerous changes.
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Memory jogger
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Tom remember the four causes of cell injury, think of how the injury tipped (or TlPD)

@’\}\o\w\)\ scale of homeostasis:
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Toxin or other lethal (cytotoxlc) substance
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Degeneration
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When changes within cells are identified, degeneration may be slowed or cell
death prevented through prompt treatment. An electron microscope makes
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the identification of changes within|cells easier. Y RO R R

Cells

When a disease is diagnosed before the patient complains of any symptoms,
it's termed subclinical identification. Unfortunately, many cell changes
remain unidentifiable even under a microscope, making early detection

2 2 bl -(Subclinical identification) s, yull csal (asd il dl3 (acss (311 (5T (00 da I @Sicdia (5 S8 (M) pasddii aly Lasie
lmpOSSI e. YLl (aas o8 Maaicns (Sall SLAISY Jaas Las ¢ sgadl pladiculs (oia SLEISSU AL b G slAS &l paiiil] (58 saaadf ol wdeddid

Pathophysiology made incredibly easy!.—5th ed




: njory I jpw
/ Un mejram meo. —> NECros\S ”ﬂuu,?\ s5c .;Ti-)rf

| Death T e Ed
Cel ~ Frogv‘ammwt > /\Foffzs:s Guatl Sl y)
fAC’”l‘VA{[’l'o}'L -y ﬂ! PN Chereo ther aby
=2 Crzo Va)*hh/aa A
b LU o brse erganels ||

o /s/SoSomes )‘é{;ﬁ L‘E‘{M/‘)l
o s M



~ " Cell aging

* During the normal process of cell aging, cells lose structure and
functk“ost cell structure may cause a decrease in size or
wasting away, a process called atwophig. = s 2
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In’s and out’s of cell aging -~

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

Intrinsic factors . =
« Psychogenic  “ada

« Inherited %50

« Congenital  Z4lsdos

« Metabolic {5y \s 265\ Fesdt e

« Degenerative  4.Ssi

- Neoplastic f,.{

« Immunologic %:\.d\s

« Nutritional @) >

Extrinsic factors Physical agents -
- Force Zhsd2%a
« Temperature 7y
« Humidity
« Radiation o9
« Electricity |40
« Chemicals,
2y LeAth 2

Infectious agents > 7.\
« Viruses - b

- Bacteria \.c(y

« Fungi Sl

« Protozoa - W%

« Insects, &\nd
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- The body is constantly striving to maintain a dynamlc steady-
F“*“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. St
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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 exterpal stressors include injury,
lack of nutrients, and invasion by p. para51tes or other organismes.

Throughout the course of a person’s life, many external stressors

atfect the body’s internal equilibrium.
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Maintaining the balance
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Three structures in the brain are responsible for mamtammg homeostasis:
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(Feedback system in Homeostasis)
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Negative feedback, positive result
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This flowchart shows how a negative feedback mechanism works to restore homeostasis in a patient with a high blood glucose level
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Positive feedback may threaten life if it continues without stopping.
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The positive feedback mechamsm is far from posmve It takes the original yesponse and
exaggerates 1t. It’s said to be positive because the change that occurs proceeds in the same
direction as the mitial disturbance, causing a further deviation from homeostasis. A positive
feedback mechanism 1sjresp0n51ble for mtensnfymg labor contractions during childbirth.
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Disease occurs when homeostasis isn’t mamtamed
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One aspect of the disease is its cause (the fancy term is etlology).
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Diseases with no known cause are called 1d10path1c e A
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A disease’s development is called its pathogenesis."? >
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When stress strikes
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According to Hans Selye’s General Adaptation Model, the body reacts to stress in the stages depicted below.
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Quick quiz
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1. The organelle that contains the cell’s DNA 1s the:
A. mitochondria.
B. Golgi apparatus.
C. ribosome.

nucleusz/

L)b %tmgdw&&“%dms\k( 5\—(‘\@&&&\ M\wx

2. Whena cell get the first sign 1s:

A. a biochemical lesion.

B. an area of hyperplasia.
C. a chromatid.
D, cellular necrosis. &~
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3. An extrinsicffactor 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: ¢ gpiten 1 b | S0
A. a steady, dynamic state. . Y
B. a state of flux b 5 2 e

V“;GWMS W 630 = homesslass |
C. anunbalanced state.  wpenmuposs] Mo = 0l

—
x s
PRlows 1y eds 3, \;L@\&Su,u/plasmj </

D. an exaggeration of an original response.

\
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l !{ The major anions in the extracellular fluid are chloride (CT) and bicarbonate (HCO,).

The major anions in the intracellular fluid are phosphate ions and negatively charged proteins.

A’:}P{ hb Wi\ﬂg‘ Kf’\’dk& \J‘ G‘@’YL\‘ 0\"‘\ 115 The major cation in the intracellular fluid is potassium (K*).
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