


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.

{ \\“.&'\'{ (
L =

_——— Cytoplasm

Cell membrane
Mitochrondrion

Golgi apparatus

Lysosome

Pathophysiology made incredibly easy!.—5th ed




Replicate and divide

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

csolep

Prophase

Nucleolus Nucleus

coil and shorten, CQn;nole
and the nuclear
membrane

dissolves.

Metaphase Anaphase Telophase

Spindle fibers

Centromeres divide and pullthe Contromeres separate and pull e
chromosomes apart. Thenthe  chromosomes toward opposite  New membrane forms around
centromeres align themselves  gides of the cell. chromosomes and the

in the middle of the spindie. cytoplasm divides.
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Pathophysiologic concepts
‘ ol el WS
ﬁjem&el%, chzglges in the body’s health, disease, and other extrinsic ané 1ntr1ns\\j;c
factors can alter the cells’ normal functioning, « st o o & ottt gl il pa, Hstressors) olbsiall <—
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Aa 8l e s (Cellular Reserve) "oblial foyae" Lol Qally (oSl pali dhis 5l Libas slge) Liagy olhagial (asah auall
Cells generally continue functioning despite challenglng conditions or stressors.
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However, severe or prolon nged stress or changes may in uré or destroy cells. When cell
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integrity is threatened, the ceIl reacts b rawing in 1ts reserves to keep functioning,
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by adaptlvegihanges or by cellulaIOdysfunctiOn Ii}lhe cellular reserve 1s 1nsufﬁc1ent

the cell (dies|{cell death (necr051s is usually Tocalized aﬂcﬁgl;&ld@e%@%rs)

Ifenough-ffeserve-is~available and the body doesn’t detect abnormahtles “the cell

adapts?by&trophy, hypertrophy, hyperplas1a metap1a31a or dysp1a51a “;:A""
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Adaptive cell changes

Normal cells

Nucleus
Basement membrane

Hyperplasia

Qoo Voo vevVge

Pathophysiology made incredibly easy!.—5th ed




Atrophy — Jﬁd fsob o =i eJIcseioeas
Atrophy is a reversible reduction in the size of the cell. It results from disuse, insufficient blood

flow, malnutrition, denervatlon, or reduced endocrine stimulation. s> Jii Gl cllgiodl " jaal" coval Wall o gaa jsedll
212 89 Ques Yoy il Uff’?)\ me & leana dlaall 68 ua (Denervation) JLall Lasse Jlies S

Hypertrophy __\7(2?#3)] - A 2 s e Ll ¥ Clac¥l oY
Hypertrophy is an increase i'r.:gg\e size of a cell due to an increased workload. It can result from
normal physiologic conditions’or abnormal pathologic conditions” Hasall™ uly sl aaall” Lia

Pl s Jiee :«\X\ ' bralogyp s c ADRles g &
Hyperplasia_, /~)/&2 s iy gallstily Coyerd

Hyperplasia, an increase in the number of cells, is caused by increased workload, hormonal

j”stlmulatlon, or decreased tissue. - udgeadl LEAL LA a2 50

_él;.x—«l ‘U"
Metaplasia — JSD*\\ il IS biall 51 el " aad aekiion Al AT ¢k BILIT WA e £55 Jlasial
Metaplasia is the replacement of one adult cell ,Bwth nother adult cell that can better endure the

change or stress. It’s usually a response to chronic inflammation or irritation.
)/()1& Ol Jaati Bta ddda s Gl u...q_).ll Tl LAY Jsas paall By o4

Dysplasia -—> /. ' o b i pamy S0t gl DAl " phih pai Siny

In dysplasia, deranged cell growth of specific tissue results in abnormal size, shape, and
appearance. Although dysplastlc cell changes are adaptive and potentially reversible, they can
precede cancerous chan Subs L,)J’ "kl

& "Dysplasia” bl &1, 13 (Pre-cancerous) bl ,.;w Un Ll oa
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(Cell Injury) Ldall
Memory jogger

To remember the four causes of cell injury, think of how the injury tipped (or TIPD) the
scale of homeostasis: . - .

. Craen P BaSON 0n 41 i) Gala 1 (ebeadll oS13 i) BlAls 65 5 agacdd]
Toxin or other lethal (cytotoxic) substance . . . ¢ i iiay)a aalgs bl ain (el i Lylas
oo sl eilie Sty L] BRI i 5 gyl " -
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Physical insult or Injury = elall cipblls Luasalll solsall L sy

Infection

Deficit, or lack of water, oxygen, Or NUITIENtS. ... 1 151 Ll Glal Lt waf oo oyl (Hypoxia) sV ook
Glial) ealiall of copaasYT U @8 ol o1 Saald i LAl Le G Les (ATP) Gllll £ pe LuisSonll (8855 (paeS]
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Degeneration
occurs inthe
cytoplasm of the
cell; the nucleus
remains unaffected.

® Degeneration: = el 8lgill + aydligidl od JIa
clizall A5 Llo) (Reversible Injury).

® Necrosis: y& Glal = oyeus Slgill + aydlgindl o8 JIA
claall AL (Irreversible Injury).

A type of nonlethal cell
damage known as
53)) 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 the identification
fch b ool . Sl 3305 31 Lyl LRI Jie) Spsiaall olaaall L)l 698 (g5
of changes within cells easier. L R e

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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Degeneration
Jalaas

When changes within cells are identified, degeneration may be slowed or cell death prevented
through prompt treatment.
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An electron microscope makes the identification of changes within cells easier.
el LAY Jals il el apaas g SSIY) jeaall Jaay

When a disease is diagnosed before the patient complains of any symptoms, it’s termed
subclinical identification.
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Unfortunately, many cell changes remain unidentifiable even under a microscope, making
early detection impossible.
L Sl RSl Jang bas ¢ jenall ant i 2aailALE joe LAY 8 & pastll (e el JI5 cdaall ¢ gl
-j\ .

-~

Pathophysiology made incredibly easy!.—5th ed
dosalal) dandall - 1 Bacay ¥ JSG Algus A yall Lin ol g3 30l Conpil

@xFxBot dawl g < i | (1) dadea



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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Cell aging
LAY 44 g3

During the normal process of cell aging, cells lose structure and function.
etk 5 s LAY S (LAY B8 p2 080 gmll) dleal oL

Lost cell structure may cause a decrease in size or wasting away, a process called atrophy.
sl cantidgdee A5 el o anald) (alaas) Y A Ay o))as oy 8
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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 ® Psychogenic (swi): paskl Sl o sle Lia 1Sl S, (Stress) s WA le Lila 553 Guuiill Ulall
« Inherited o Inherited (5,s): Leslill sle Lglyudy Lall jae sun3 ollal o Leisi Slisa,
- Congenilal ® Congenital ((dla): (aall o saill L1 Slags 5 38 Ll 8550all coad) 30¥5ll Sio Sugage JSLitia.
X © Metabolic (GaH1 cllac): LA Tadln e @130l JAT IS S350 S 6 ,Sadl Gaye Jin
« Metabolic o Degenerative (;uiss): yall i okl o anlll Lotall S5,
. ® Neoplastic (alysf): Laslic 3 yedy Lasabll WA gle biad dilbye LA sai.
= Degenerauve ® Immunologic (selis): wudi avuall Lola Gelill 3l pales Lovie (Autoimmune).
« Neoplastic o Nutritional (s3): sesadl Jals Gauludl 5aball 5i Slisalill jai,
« Immunologic
« Nutritional

Extrinsic factors Physical agents > =N

- Force o Force (ssil): olapall colsadl ESSISAl oLl o=

« Temperature « temperature (5,0,211): 3l 535,41 +lses (Frostbite) Llall 3, 51 (Burn).

- Humidity o Humidity (Liskll): LI filyeay uandl 5)la ol ole 5.
L. o Radiation (¢ bes¥l): 1 e o1 L] Lat¥] i Linaniid] 3sé LY o

« Radiation DNA.

« Electricity o Electricity (sLiyeSIl): Lall oLz cliad od il ks Gy cuns.

LGt o Chemicals (SLibaIl): Libla oleyas Ls¥l a5 oaleadl olibiill,

\

Infectious agents > 3=\
« Viruses X . R

" ® Viruses (olugpdll): Layeuty Ll Jals Jaus.
« Bacteria o Bacteria (LsaS1): Lapacs 5,85 (Toxins) Lolall Jii.
« Fungi o Fungi (skdll).
« Protozoa . ?rofozoa (olds¥1): Ll Jis.
o Insects & Worms (5lwally olydall): Laluel Jis 5i Ldle gdf cuwd

« Insects
« Worms
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HOMEOSTASIS

"ellaes AT dlae 9o Jy Basla Wb Ul Lud G313 T Laliaa ((sSaslivs) Dynamic 48
-The body is constantly striving to maintain a dynamic, steady-state of
internal balance called homeostasis| Every cell in the body 1s involved in
maintaining homeostasis, both on the cellular level and as part of an

. 0l (usins Jlia
Organlsm' (Intracellular) Lelals oYy U aS ole Ladlas Lladl isolall goiadl 11
(37 851,801 Lays Jie) SIS aaall (3155 oo Lailadl (cLsely doeail) Tas Jind WA sgall SIS0 (5ine .2

-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 affect the body’s internal

equilibrium.
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HOMEOSTASIS

O
-The body is constantly striving to maintain a dynamic, steady-state of internal balance called
homeostasis.

05 s AN )l e A 5 ASalinn s e Jaliall ) il aual sy -

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

) G e 38 g s A 6 sl e o) su o)) sl e Baliall 8 aual) Ja3S K& L
-Any change or damage at the cellular level can affect the entire body.
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When an external stressor disrupts homeostasis, illness may occur.
ol s 38 ¢ 5 gl s A aaal) Jlasy Ladie
A few examples of external stressors include injury, lack of nutrients, and invasion by
parasites or other organismes.
al) il cildelll o5e g Al paliall ali g cdibal) daa HAY Gl el e AN (e Jo
s AY)
Throughout the course of a person’s life, many external stressors affect the body’s internal
equilibrium.
sl AR 6 5l e daa jlal) ilda gracall (e 2dal) S5 (el & Bla ) gl
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Every cell in the
body is involved
in maintaining
homeostasis, a
dynamic, steady
state of intemal

balance. j
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Maintaining the balance
Three structures in the brain are responsible for maintaining homeostasis:

:\(i:,j s . . ° .

V7 the medulla oblongata, the part of t s associated with vital functions, such
as respiration and circulation e S Gt il By Sagnl ¥l ey Al 2oy S5 6l

i

V" the pituitary gland, which regulates the function of other glands and thereby a person’s
p ryg _ ‘ : yap
grOWth, maturation, and reprOductlon Lol Slbaall i SLasal (GBS 5T 8,1 501 Jie) aeuadl a2 L) Ligall Sals¥1 s 1 on

Blsie acuadl s
ool sy

" the reticular formation, a group of nerve cells or nuclei that form a large network of

connected tissues that help control vital reflexes, such as cardiovascular function and
L ol Lgandl o luSasll andass (o Jubsioal | ¢ L) e Loy ol of " Sl Jia Jand Sulae o sl
resplratlon. PL“.;,SJI dags sha 6Y L5l aeall Llaiwl Glaal (Vital Reflexes)
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Negative feedback
cancels out the

original response.

Positive feedback
exagqgerates it.

"uuSLaJ" fl "@.5.13" LIled! daal daall
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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 glucose level

Control

_— \ Cente( o -
;} . s 6}7:)(

};‘ n (2% 3 T
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POSITIVE FEEDBACK
SYSTEM

(sos¥] ufe) caat el aveall (358 alls =S Negative I
SST deO elasay aunll (38 cals 13] Positive JI o Li @
(ola3Y ! i)

...and the positive .., .. oo o s g s it 5 e ]
Lt BILLI/ Lasia iy gty Tloa¥l Lol 3aG s (Lsls s Uls e Liba) Bhasl Carn Las olds¥1 Glkusyl olssl

-~ The positive feedback mechanism s far from posmve It takes the ongmal response and =
7 exaggerates It. It's said to be positive because the change that occurs proceeds in M
direction as the imitial disturbance, causing i@rther deviation from homeostasis. A positive
feedback mechanism s responsible for intensifying labor contractions during childbirth.
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DISEASE AND ILLNESS

Oolsill Lalast o8 M ad” dla
-Disease OCCUTS when homeosta51s isn’t maintained. N

i
-One aspect of the disease 1he fancy term is etiology). >

-Diseases with no known cause are called idiopathic.

-A disease’s development is called its pathogenesis.

ek Sy eyl T " G mllaial ) fia
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DISEASE AND ILLNESS
el 5 pa el
-Disease occurs when homeostasis isn’t maintained.
O A e Blaal) 5 Y Laaie (g jall sy
-One aspect of the disease is its cause (the fancy term is etiology).-Diseases with no known
cause are called idiopathic.

A ggn oand Ci g yre s Led (d D) (al el - (Gl 8 23l llaadll) 4 s (2 gall cail s aa -
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-A disease’s development is called its pathogenesis.
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https://courses.lumenlearning.com/microbiology/chapter/characteristics-of-infectious-disease/




When stress strikes
Loeads o1 Lsiaa SIS clsn (Stress) Sisill ae coia Jelity &S rodss Tigeddl 1ia (Hans Selye) ol ila Allall (General Adaptation Model) "alall (oSl @ dsas
According to Hans Selye’s General Adaptation Model, the body reacts to stress in the stages depicted below.

Physical or psychological etreseor Also known ae

he fight-or-fight
v o rgﬁ ‘:q 9 S gl Sl latiinl Tay Souay 1ike
2t pones (e 91) i) 5L o
L~ oA

Alarm reaction A
» Arousal of the central nervous system begine.
e Epinephrine and norepinephrine, along with other hormones, etbil hy M Slod Bl 0
are releaced, causing an increase in heart rate, increaced el ) e Dl Bk @
force of heart contractions, increaged oxygen intake, and gl B b 68 §69) il e B
increaced mental activity.

if the stress - e \

docsn't stop, the JE puuall sy gl asiy ol 1

exhaustion stage Boabaatly SIGEH dlayall
begine.

JJRRVE [ PRKVEN LN PR fPevee |yl
(Homeostasis) ;3151 dla Resistance
¢ The body responds to the stressor and attempts to retum /
to homeostasie. (il oLi cati Lf) ool dlslas siaglitl s
e Coping mechanisme are used. (L 51 Recovery &aass
=23

b VAR A 4
Recovery Exhaustion

® The body can no longer

od horm R L— (Exhaustion) iyl
o] zze ':f:rm stag:ce o GRERITTA " Led Taw 31 Al oa 0da

e Organ damage begine. LS alisaydl 5530 Sl o8 puundl Jidy S2aay il @
133y da $

O D (&7

bl e

.(Organ damage) cLac¥l o8 il &gun Toy ®

the onset of dicease.

Exhaustion marke l

If 6trees comes 10 an end, the
body should be able 1o retum to a
normal etate, leading to recovery.
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1. The organelle that contains the cell’s DNA 1is the:

A. mitochondria.
B. Golgi apparatus.
C. ribosome.

D. nucleus.

2. When a cell gets injured, the first sign is:
A. a biochemical 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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