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Understanding
pathophysiology
begins with
understanding the
body's basic building
block: the cell.

Pathophysiology made incredibly easy!.—5th ed
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it Cell
‘

Tissue

!
Organ

}

Organ System

l

Organism

Basic structural and
functional unit of a living
arganism

Group of cells with similar
structures, working
togelher to perform a
shared function

Structure made up of a
group of tissues, working
together to perform specific |
functions

Group of organs with
related functions, working
together to perform body

functions

Living thing performing all
seven life processes

Cells, Organs, Tissues Card Sort | Teaching Resources (tes.com)



https://www.tes.com/teaching-resource/cells-organs-tissues-card-sort-11144983

CYtoPlasm

Plasma membrane

Just vour average cell
y 5 Nucleus

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

Replicate and divide numbel of ]pvl!u‘g-gb‘d‘ BU) o uais G Le - Mikosis  m
chramosomes
These illustrations show the different phases of cell reproduction, or mitosis.

Prophase Metaphase

wsj:ﬁ (‘_L.ICQA Nucleolus Mucleus  Spindie fibers
Bjoluh\fi—‘

CqYLC X )

diszohves. in the middle of the spindis.

cofl and shorten,  Centrigle  Centromeres divide and pull the [;gmmmmgrgg and pull

and the nuclear chromosomes apart. Thenthe  chromosomes toward opposite  New membrane forms amund
membrane centromeres align themselves  siges of the cell. chromosomes and the

Anaphase Telophaze

cytoplasm divides.
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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

Mucleus
Basement maembrane

Hyperplasia
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L pale Plo¥ it
Atrophy Nl A AL ©0V dgeqals
Atrophy 1s a reversible reduction in the size of the cell. It results from disuse, insufficient blood
flow, malnutrition, denervation, or reduced endocrine stimulation.
Ly nerve imPulses Leyile
Hypertrophy M el |
Hypertrophy is an increase in the size of a cell due to an increased workload. It can resilt from

normal physiologic conditions or abnormal pathologic c:unditiﬂns_e‘kﬂ_tﬁog\erasis Q'j‘d‘z

= .

Hyperplasia ]g)u\m.,l:;
Hyperplasia, an increase in the number of cells, is caused by increased workload, hormonal
stimulation, or decreased tissue.

- Metaplasia SHEMTTITAET P N
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.

evavsible .
Iﬂt..a- Dysplasia (]:"'-':') ru'l)&;'l“flnlujhllw\lsi

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
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:
1 or other lethal (cytotoxic) substance r“‘“-
el

Physical insult or injury 4 U’f‘l}ﬂ:‘-‘i“é]

AR o PO LR 1 ~ e ek
oowe> Deficit, or lack of water, oxygen, or nutrients

A ) e
==
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Degeneration 1. > chanfes
occurs in the - . eI V)
cytoplasm of the dis funchion
cell; the nucleus
remains unaffected.

A type of ].
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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.

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
impossible.
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Cell aging s

* 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.

Pathophysiology made incredibly easy!.—5th ed




In’s and out’s of cell aging

Factors that affect cell aging may be mirinsic or extrinsic,

Intrinsic factors auls's

= Psychogenic

« Inherited

« Congenital

« Metabohc

» Degenerative
- Neoplastic

« Immunologic

» Nutritional

Extrinsic factors Physical agents

= Force

« Temperature
» Hurmdity

« Radiation

» Electricity

= Chemicals

Infectious agents

« Viruses

= Bacteria
- Fung

« Protozoa
» Insects
= Worms

as outlmed here.

Pathophysiolog

made incredibly easy!.—5th ed
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HOMEOSTASIS

- 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.

Pathophysiology made incredibly easy!.—5th ed
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Maintaining the balance
Three structures in the brain are responsible for maintaining homeostasis:

& ; . i s ;

*¢ the medulla oblongata, the part of the brain stem that’s associated with vital functions, such
as respiration and circulation

\

' the pituitary gland, which regulates the function of other glands and thereby a person’s
growth, maturation, and reproduction

r.ufllx:
" 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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Some stimulus
disrupts homeostasis by

recreasing or
decreasing a

Conimodlad condition
that is monitaored by

| MNenve impuises or
| cheamical sigraks o a

MNarnqe mpulses or
cheamical signaks o

B ChRange or

Response that alters the
controlled condition,
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Input sent via Caontral Output sent viag
afferent palhwy Cantre wﬂreﬂr pathway

Change

R
detected i et

to change
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A , Irmbalonce

corrected

Group of receptors and

effectors communicating
with their control center
forms a feedback system




N
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 n a patient with a high blood glucose level
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...and the positive

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

Pathophysiology made incredibly easy!.—5th ed




DISEASE AND ILLNESS

- Disease occurs when homeostasis isn't maintained. ;.o
W

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

- Diseases with no known cause are called )

- A disease’s development is called its — Ol

Pathophysiology made incredibly easy!.—5th ed
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incubation  prodromal
period period

Number of pathogen particles (red)

Periods of Disease

period of
illness

period of
decline

A

period of
convalescence

Severity of symptoms (blue)

Time

https://courses.lumenlearning.com/microbiology/chapter/characteristics-of-infectious-disease /




When stress strikes

According to Hans Selye’s General Adaptation Model, the body reacts to stress in the stages depicted below.

Physical or psychological etressor Also known gé

1he ﬁ.e_'_-l,l'.-r.n;:vr'-:l"iﬂht
. responSe
a5,

Alarm reaction -
* Arausal of the central nervous system begins,
* Epinephring ans norepinaphring, along with other hormonss,
are released, causing an increass in heart rate, increased
force of heart contractions, Increased oxygen intaks, and
increaced mantal activity, Fa

gxhaustion stage

Eesistance
* The body responds to the stressor and attempts 1o retum "-“‘j SEgne:
Lo homsostasis. e .r-/l
» Coping mechanismes are used. ]

If the stress
dogsn't. stop, the

\ 4 - ~

Recovery Exhaustion
« The body can no longer 5 the onset of diszasa, |
produce hormones 26 in — -
If gtress comes 1o an end, the :’!E ﬂlarn; Lhg e, i
body should be able 1o retum to & rgan damage begine.
normal state, leading to recovery,
ki 3

| Exhaustion marks

- -
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Quick quiz
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1. The organelle that contains the cell’s DNA 1s the:
A. mitochondna.
B. Golg apparatus.
C. ribosome.

D). nucleus.

2. When a cell gets injured, the first sign 1s:
A. a biochemcal lesion
B. an area of hyperplasia.
C. a chromatd.
D. cellular necrosis.

Pathophysiology made incredibly easy!.—5th ed




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.

Ug‘d—ﬂj 4. Homeostasis can be defined as:

A. aste ua Lmnm C state.

gl;(_u ‘ B. a state of flux.

sppladl U2 /7 C. an unbalanced state.
= D. an exaggeration of an original response.

Pathophysiology made incredibly easy!.—5th ed







As we learned before:

Physiology 1s the science, which is related to studying mechanics,
characteristics, and features of the body that makes it function the right way.

Pathophysiology studies abnormal physiology.
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] oly all yise THE CARDIOVASCULAR SYSTEM:
THE HEART

The heart contributes to homeostasis by pumping blood through blood
vessels to the tissues of the body to deliver oxygen and nutrients and
remove wastes.

The cardiovascular system consists of the blood, the heart, and blood
vessels.



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Table 12—-1  The Cardiovascular System

Component Function
Heart
Atria Chambers through which blood flows from veins to ventricles. Atrial contraction adds to ventricular filling but is not

essential for it.

Ventricles Chambers whose contractions produce the pressures that drive blood through the pulmonary and systemic vascular
systems and back to the heart.

Vascular system

Arteries Low-resistance tubes conducting blood to the various organs with little loss in pressure. They also act as pressure
reservoirs for maintaining blood flow during ventricular relaxation.

Arterioles Major sites of resistance to flow; responsible for the pattern of blood flow distribution to the various organs;
participate in the regulation of arterial blood pressure.

Capillaries Major sites of nutrient, metabolic end product, and fluid exchange between blood and tissues.

Venules Sites of nutrient, metabolic end product, and fluid exchange between blood and tissues.

Veins Low-resistance conduits for blood flow back to the heart. Their capacity for blood is adjusted to facilitate this flow.
Blood

Plasma Liquid portion of blood that contains dissolved nutrients, ions, wastes, gases, and other substances. Its composition

equilibrates with that of the interstitial fluid at the capillaries.

Cells Includes ervthrocvtes that function mainlyv in gas transport, leukocvtes that function in immune defenses, and
y 3 y E > ) 5
platelets (cell fragments) for blood clotting.




- Components of blood

Red blood cells @

Carry fresh oxygen through the
body and remove carbon
dioxicde. Red blood cells make
up about 40 to 45% of blood.

Plasma ﬁ o water

Transports nutrients,
hormones, and proteins. ltis a
yellow liquid that makes up
about 55% of the body's blood

volume.
White blood cells ® @
Part of the body’s immune
system, detect and fight viruses
Platelets and bacteria. There are five major
Form clots to stop bleeding. types of white blood cells, and
Platelets make up less than they make up less than 1% of
O 1% of blood. blood.

Sourte: Amacican Sociaty of Hematology |
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Endothelium._

Smooth
muscle

External
elastic lamina

Adventitia

Erythrocyte Basal lamina A

< Lumen
LT (red blood cell) PETIcyAe ~Valve

Internal

Endothelium |
elastic lamina Basement
< membrane Smooth
Basement Endothelium “muscle
membrane

Capillaries Adventitia

Thoroﬁghfare channel

\ N 1aG

arteriole capillaries




Table 1. Five blood vessel types

Arteries Transport high-pressure blood from the heart to smaller
arteries and arterioles

Arterioles Connect arteries and capillaries

Veins Act as reservoir of blood and transport low-pressure blood
from venules to heart

Venules Connect capillaries and veins

Capillaries Allow gas exchange, nutrient transfer and waste removal
between blood and tissue fluid
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= | Capillary beds
s of lungs where F
L. N gas exchange E

';5—\\ occurs B35S

/' Pulmonary Circuit
- Pulmonary arteries |
: 7 Pulmonary |
. : veins
S Aorta and
Venae — — *}.}L_., - /

.....

branches
Left

o = . atrium
= B \

.',— ., Left

Heart Pumps Blood into Two paens
Circuits in Sequence : s

R N S N N N R N e Y W N TR W

: ls‘ ventricle

s _== __Heait/," 7
= * Pulmonary circuit: To and from i
£ ventricle | St
3 Systemic Circuit =

the lungs.

| TR R

* Systemic circuit: To and from
the rest of the body.

Capillary
beds of all
body tissues
where gas
exchange
occurs

45 Key:
525 = Oxygen rich,
CO2-poor blood

[i=Oxygen poor,
CO2-rich blood
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QCirculation

Two Sets of Pumping Chambers I S W MO
S loses CO, and gains O_
in Heart:

: 3. S.
- ¢ Right atrium:

3 $ 3 Pulmonary valve

Receives systemic blood. !

2. Right ventriclie S. Left atriuom

: * Right ventricle: I Bicusiid vaive
; [

Pumps blood to lungs 1. Fight atium . e e e

{deoxygenated bicod)

/ \\_‘ Aortic| valve

w
s. lﬁj 'm

(pulmonary).

* Left atrium:
Receives blood from lungs.

> * Left ventricle:
- umps blood to organ systems

T = 9. In systemic capillanes,. blood
T (SyStemIC). loses O. and gains CO.

b) Diagram of blood fiow
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Fibrous pericardium

Parietal layer of
serous pericardium

Pericardial
cavity

Visceral layer
of serous
pericardium Heart

(epicardium) wall

Myocardium
Endocardium

Heart chamber




https:/ /my.clevelandclinic.org/health/diseases /13792-mediastinal-tumot

T opelal) @& Gybsif Z Location of the heart-j

* The heart 1s located in the thoracic
cavity, it 1is located in the
mediastinum.

" Area from the sternum to the
vertebral column and between the

lungs. Anterior Middle
mediastinum mediastinum

= The ascending of the aorta is
located in the middle mediastinum. Posterior |
The apex of the heart 1s located in mediastinum|
the inferior of the mediastinum. cor |
The base 1s located in the superior e i i i
mediastinum.

ettt — IR — PR ——

https:/ /slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place /



Heart Location =~ =P
e e o At Kty o : r
= Sternum e
eiled wsce * Heart is located in
2| Heart the mediastinum Bt
Az54 Left lung T
et Right lung — area from the e
2| i Esophagus sternum to the et
o N vertebral column and :
7 el between the lungs :_
g * Apex - directed anteriorly, =
i inferiorly and to the left B
- * Base - directed posteriorly, ;
= superiorly and to the right 2
5 T achofaota o Anterior surface - deep to the
7 HEARE Pumonarytunk  sternum and ribs b
= Right lung Left lung ) §
4 werreoroern *  Inferior surface - rests on the :
- diaphragm £
APEX OF HEAR' . . B
INFERIOR * Rightborder- faces right lung =
SURFACE ;, ¢
» Left border (pulmonaryborder) - =
faces left lung
£
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Point of Maximal Intensity (PMI)

Midsternal line E
2nd rib D =
bi&
[ :4’-21 : Sternum
= e,
Diaphragm 7N N Point of maximal intensity (PMI)
I
: Where the apical pulse is palpated
. | as strongest, often in the fifth
RoshReview intercostal space of the thorax, just
medial to the left midclavicular line
‘ < _

S g s e e ) - ~rvy
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v Surrounds the heart.

2574

pericardium.

Two layers:

the

* Visceral pericardium

(epicardium):
Covers heart surface

* Parietal pericardium:

Lines pericardial sac
‘surrounds the heart.

that

.....................

Fibrous
pericardium

—Parietal
pericardium

t — Serous
——Visceral pericardium
pericardium

——Pericardial sac filled
with pericardial fluid

Pericardium
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Pericardial Layers of the Heart

v

Fibrous perlcardiu‘m)

Parietal layer of
serous pericardium
Pericardial

Pericardium
e ———

Myocardium

e e T T e e L e

e =

&' e cavity 4

; end.car Visceral layer

of serous

4 pericardium | |
,;% (eplcardl.um) wall s
T Myocardium et
= Endocardium _| pos
i Heart chamber P




The Heart Wall

PFO"EC‘{']UEJ ‘a‘%eru_g‘()w

. pumnl LI :
v" Epicardium (visceral pericardium): ,

s s Lo

o Outermost layer. 5, Smesth bio-d Flow

v" Endocardium.

o Serous membrane.
o Inner lining of pumping chambers.

. o Continuous with endothelium
v Myocardium: — Cenbraction

o Middle layer.

o Thick muscle layer.

https:/ /slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place/
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