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PATHOPHYSIOLOGY

o The word Pathophysiology is desived or made from 3 words : -
- Pathos - Disease

- Physio - Nature [ Biological funchion

~lagy - Sy

L FﬁihUPhqsr'UIOSl; can be sfmph, defined as Chﬂnﬂva that 0curs
in bia[oafml fonchions  caused by a diseose.

Some  Other (ommon Definitions

Etioloqy
Tt is simply the stody-of cawses/ reasons of clisease

Pothogenesis
Tt is fne study of mode / mannes / mechanism of disease. formation
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| HoMEOSTASIS |

Tt is made up of fwo words “Homeo' and * stasis’

Homeo <+ Stasis
(Same) (State)

Homegstasis s defined as the ability of human  body to. maintain
a constant internal envitonment by mm‘nfm‘ning( and,“bolancing g
oH, temperofure , acid- bose leve| efc.

The requlation / mointainance of +he homeostasis Is overn blf the
feedback S‘ﬂ&{ems of the bodq

Feepsack SGYSTEM

When fhere are some changes fakes place in the intemal environment
of body hen body's {eedback Aystem works fo foke it back info
dhe normal / eo(uillim'um condition .
A feedback fystem includes three basic Components

. Recep’ror

o (ontrol (entte

o Effectos
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Recep_’for
A reeptor is @ body structure thot Monitors | detects chanﬂes In

the intemal environment of bodd.

(ontrol (entre

A control centre In the body Is Tecelve the nput fom the receptors
and Qenetates output in the form of neme impulse , harmones or
other ~ chemicol siﬂnols.

Effector
Effector s a body shucure thak Teeives output from the control
(entfe ond fespond o the ommandg of confrol Centre.

Types of Feedback Systems

There. are basically two  types of {eedoack System
@ Positive  Feedback  System
@ Hegcﬂriue Feedback  System
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NEGMATIVE FEEDBACK SYSTEM

A neaah'ue feedback System  fesponses fo reverse | decrease the
(hanqes in internal  enviconment -

—example *  Regulakion of blood pressure

Stimulus

Tncrease \n Heart rote

|

Blood Pressure Incrensete—

b

Receptor

Baro receptor activates
ond Sends Inpuk to
Control centre in he
form of merve mpulse

' Blood Pressure back
ontrol Centre to nomal < body
Brain (ollect input return 4o -homeostasis
and Sends output

!
Effector

Rlood vessel receives

oulput € gets diloted

v

Blood Pressure detreasa
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Pos\Tive FEEDBACK SYSTEM

A positive feedback ystem responses to Increases the change fn
\ntemal  enviconment:

emmple .

NMomal Child Birth .

SHmulus

(ontrackon of vtervs wall forces
baby's body/ head fo cervix

v

S’rre%c'm'nf?r of cervix N

|

Receptor
Stretch sensitive nerve Cells
Sends Input fo Control Centre
in the form of nerve impulse

v

output by relessing. oxytocin

(ontrol Centre
Brain collects input and sends

v

Effecto™
Uterine muscles contrack more

'POT(HUII\;

.

Incrensed stredching of cervix
cavses release of more
oxytocin which resuts in
more Stretching of cepvix

Baby's body stretch cervix more
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CeLL INJURY

® Cells ore the basic unit of tissves | which foms ofgen € 4 systerms

In human body .

e (ell Tnjury s defined as effect of varety of siresses that cause
changes In cell's [ntemal Q2 well as extemal envionment .

o The cellular (esponses fo  siress depands on  Variety of facdors and
aso the el njury  @n be either rversible or [(wseversible .

N —
Moderate Stress ORMPEL Cew High Shess
Adaptation More, 1988 (ell Tnyory 4
- Atrophy [ ]
- Hypertophy Trreversible Reversible
~ Hyperplasia .
- Mefaplosia — Necrogs
- Dysplasia —~ Apoplosis

Cellulor Hdap’roifon

(elvlor adaplation is 0 proess of any @l fo suwvive I ony
opposite or adverse situakion. These are the femporary or roermo.nmir
chonges in the shape  size o fype of ¢l . i

pxample * Atophy, Hypertrophy , Hyperplasia etc.
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Reversible (el Injury

TF the shress applieci on the cell Is mild to moderate level
then after somekime when apph'ed sitess | femoved cells fecovered
back fo ts nomal stote and this phenomenon s knewn as
Revesible cell Tnjury

Iwevessible Cell Tnjury

I} the stess apph'ed clm the cell 2 very  Severe leve] +hen it
may leads to cell death and cells never recovered ‘back , then
this fype of phenomenon Is known ax Treversible cell injory .
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Etiology / uses of Gl Ty

Thete ose voriely of causes| stress which can cause cell infory , they
@n be manly classifed info two Classes !

® Gienetic  Cawses

Aqquired * (awses

Genetic  Couses

® When Ccell inA‘Ufy occors  dve fo defect in genes of chromasomes
then these type of couses are known 0z Seneh‘c Cawses,

'Tnel.{ are of &Jllﬁwig {ypes

@ Developmental Defect

@ Ctﬁﬂgem'c Defect

@ Single (iene.  Defect

@ Mutifoncional Tnhentance Disordes

These are the defedts that occurs In the
storting of development of fefal Iife .

Developmental  Defect | -

These are the defeds thal ocurs or related with
abnormalities of chromosomes . 1 can be eithes

stucfural -or funekenel numerical .

Cytogenic  Defect | :

Single Giene Defedts|: Tt is also known s Mendelian Disordes and
occurs dve to disorder In single specific gene

Mutifonciona) Thhentonce Disorder |: These are the disorders that occurs
due to mullifunckional gene defect.
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Acquited (owses

® Other than qenelic there are many ofher acquired causes thal are
fesponsible “for cell injury -

. Tﬁaf are as follows -

@ Hypoxia [ Tschemia

@ Phl(,}'sl'ml Agents

@ Chemical Ptgen'rs

@ Microbial Ptaen}s

@]]nmunolo\qicol Agcnis

® Nutsitional Dearmngemen’rs

@ Psychogenic

Hypoxia € Tschemiq | : (ells of different Yissves require Oxygen € bloocl
to qenefale energy € perfom different funchona.
Hypoxia IS -defined ax loss of oxygen supply
while Techemia |s defined a8 |oss of blood
supply € both are one of the major (auses
for el tnjury

Physical Agents | - There are many physicol defedts thal cn cause
cell 1nqury
e Mechanicel Trawma ' Accidents
e Themal Trwma . Heat / (old
® Electmcity © (urrent
[ ]
[ ]

Radialion . OV roys
Ra,picl ('har;gc In thusphere
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| Chemical Agents

- Following chemical defects @n cowse cell inyury
® (hemical Foisoning - (yanide , As efc.

® S%mna Acid/ Base . HaSOu, MaOH , HCI efc.
® Environmental Follutants
®
[
]

Peshicides 2 Tnseclisides
Hypertonic  Salt
Alcohol, Nicotine | D’ru?s

Microbiol Agents | : Vorious microbial agents like badteria, Fungi , Virug
Protozoa, Paracites etc on olso cuse defect in
cellvlar functions € Tesponsible for. @llular injury .

Immunclogical Agents | The Immune syslem Wworks in the defence
aqainst foreiqn qgents but sometime  immune
fesponse -feactiond such 0s Hypersensitivity
reacions , Autoirmmune Disorders «un cawse,
Cell injury .

| Nutritional ~ Dearrangements |* Dificiency or excess of nufrients may kod
to MNutitional Imbalane which Uttimadely
@n cowse Cell 1'm'unf
° Diﬁ‘m‘ena{ . Angemia
® Excess | Obesity

Psychogenic Defeds |:  Poychogenic defeds ke Anxiety , Depression <

Druq Addidness like Olcohal, smoki T
L
| PaRmacy |
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Mechanism / Pathogenesis of Cell Tny

® Inuy to cell may have many cawses that cn be either known
or unknown but in most of the ses oxygen plays a cenlrd role
i cell injury .

® Pathogenesis of cell injury mainly include -

@© Cell Membrane DamuSE

@ Mitochondrial - Damage

® Ribosome  Damage

@ Nudear Damage

TscHemA [ HypoxiA

_ ATP Fomation |
I

| | |
Nat/ kt Pump Anaerobic Detachment of
Failure Glyalysis Ribosames

Lo .

Influx of Nat, Ha0 Lactic Acid T Pootein
€ Outfiux of kt € pH 4 Synthesis |

Cell Swelling Clumping of Chromatin

:

Failure of (™ Pump (ytosolic (a2 T[> Activation of Ereymes

I
| l | |
Phasphalipase Protease Endonuclease Atpase

v ¥

Membrane Damage | |Protein Damage | | Nuclear Damage | | ATP L
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Palhngmesis of Reversible (el Injury

o anpoxl‘uf Tschemia leads to decreas;d Sene:tdfbn of celllar ATP.

® Sodim - potassium pump darmae leads to accumulalion of sodivm
€ waler inside the cell which ulhmately cowse cell swelling.

® Trcreased anaembic qycolysis leads 1o increosed formakion of ™ lackic
aad which cause clumPinﬂ of chromatin .

® Defachment of fibosomes fiom endoplasmic  feficlum  leads fo decreas]
formakion of proteins .

Fuho&enesr's of Tmeversible cell r:r_rjum
e Tncreased colcivm influx - Ml‘%ﬂchar"mdn'cd Damoae,
® Phospholipase Aclivlion *  Membrane Damagc
® Proteose  Adtivalion *  fiotein  Damage
® Endonudlease Activalion *© Nudear Damase
® Alpase Actiuvalion :  ATP Damge
& Bursh'nﬂ of  Lysosoml Enzymes - Cell Decth
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Gienerol S+q>s] Pdhugmesl's of Cell Infur};

]Ceﬂ Membrane Damaqge

® Membrane of @l can be ewily damaged by any type of destruckive
Phqsicu! agents like head or radiakion .

® loss of onygen supply awsed by hypowia decreases the ATP fommalion
£ dve to this supply of essenticl materia] that @@l needs to
sutvive reduced .

® Also {he membrane dumage inceases  the Infiux of (@* fons Inside
the cell which ultimately ploys mg.jor ple in cell njury.

Mitochondrial Damage

e Tnaeased in cytosolic coleium leads o increase In fmrgmic phosphate
and  (ertadn ﬁ:hy acids.

® Zﬁmrgam'c Phosphah: and Fuﬂ'f acids alone can ot damgge the
mitochondria  but dlong with (0> they can extremely damaged
the mitochondna .

® Fuen (oleivm can- alone dﬂmuﬂe the mitochondriq .

Ribosome Damage

e Decreased  ATP formalion leads fo detachment of ribosomes  from
fough endoplasmic getliculum  which Ulh'rnakeh{ leads fo decreased
protein synihesis :

® Derrease | the protein - synthesis UIH'mﬂEely leads to major

cell 1'[1jury.
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Nuclear Damage

® The decrease in ATP formakion € loss of Orygen supply leads
fo increased anaerbic gylysis which resulls in the — increased
formation of lackc Acid .

® This lacic acid leads 4o clumping of chromalin € fall in pH .

® The fall n pH leads fo bursh'ng fo lysosomol enzymes which

LI‘Hmolfl&f cwse cell death .

Free_Radicle Mediation of Cell Tnjury

o free fdicals are chemical species ﬂ'lat have  sinqle Unpm'mcl electon
in their ovter omit . '

® Th biologicol System the ten free dicals mainly fefer 10
readive ~ Orygen  species. - CROS) .

® free fadides ore exteremely Unstoble and reads with cell membrne
£ nudeic acid I the CE\(I.

o There Gie some wdicals like Superoxide radicala ,Pefoxidc (0N,
etc that Qre very destructive to cells that cause lipid damagg
oxidelion of Pmkel'n, DNA dumatax etc.
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Morpnoogy OF Cew Inwwry - Apaprive CHANGES

® Adaplive chonges are e adjustments which the cell make (n
fesponse fo shresses . ‘

® These changes @n be physidlogiol as well ax pothologicol .
Adaplive changes ore generolly relafed o change In size, shope
or fype of cl.

o These are fhe following adoptokions a @il make in response fo
various  fype Of Stresses .

@ Atophy

@ quex’cfoPhL/

® Hyperplasia

@ Metaplasia

® Dysplasia

Ahoyhif
Atrophy IS defined as decrease In sie of the cell.
TF “afophy tokes place in enough number of an omon's cell

the (omplete orqan Qets  smalles.,
Ahophy I Mainly fourd in heart , skeletal musdes , brain elc.

Tt can be ether phqstbloafccl or palholoE]fcaJ.

) — oo
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Ht?-pzr’rroghu

* Hypertroph "l defined as increase n ske Of the cell.

® If hypertrophy occvred in enough number of cells of o porticular
oron  then it leads fo fncrense in (mplete organ size .

o Tt Ben{*mlltf ocvied duve o increased functional demand .

° HtfPEﬂfDPhif n be elther Ph{smlagl'cal or Fa}hologm‘cd,

ool 0000

Hyperplasia
® Hyperplasia Is defined Gs on- increase i number of cells.
o It hypeplosia continues  then %’nallu]r it fsults in the enlargement

of organs,

o T+ (an be elther Ph%sfoioal'caj or Palholoﬂr‘cal

000
e —

(NomaD Hyperplasia
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Metaplasia
® Metaplasia IS S!h'lpllf defined as direcHtf changc In ‘L"IPQ of the cell
® In me!nplas[n function of one cel s (ompletely changt into funchion
of another cell.
eTt an be either Phgsthiu‘ﬂfml or Fnl‘rmlcaitol_

ndaN0000
L

Dysplasta

e Dysplasiq Is defined 02 abnomal or Stoppage of amw{h,

® When the ﬂmu:-’rh of ¢l is stop and its shape € size femain
Gnstant 0s per germ el then it s called dH&pmiu_

e Tt can be either phgsl'olegfcal or  pohological .

O-0-0-0
0-0-0-©®
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CeELLuLAR SWELLING

e (ell Swelling ts simply defined as accumulation of wales.

o (el Swellinq 15 generolllf occored duve to disbalance |n the fundhion of
Nat/k* pump .

o (ell Swelling s generally cased by high fever , Buma gr due {0
any  chemical or bacerial - agent |

® Generally cll swelling fesults in the increase of size € weight of
the organ .

e The swellfng of cell Is reversible.

ATP
|
Adivity of Nat/k* Rump
4

Nat in the cell T
{

Waler n cell T

b

(ellular  Swelling
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Intracellular  Accumulabion
e Intracellular qccomulakion fs - simply defined a2 accomuladion of
abnomal  substanees  that can +em|:umrily or pexmanenﬂf dumagc

a cell,
o Tt an be Occor due o ouerpmduch'on, abnomol  melabalism

or disbolance tn  normal Phg&r'alogy.
Tt (an be either reversible Or imeversible .

Calcification

o (olofication is defined as accumulation of colcium in body Hssues

o Tt normally Occurs in the formakion of -bone  but a@bnomal dleposition
or buldup of aldum con disrupt body's natoral - process .

o (oldification n be ocur olmost in < every part of body < eumlually
leads Yo heath problems .

Tt (n be ocwr due to hypercolemia , Colciom  metobollic dhsorders
calcium fich diets ele.

Enzyme  Leakage € (el Deoth

® Thelltfsosomes inside the cell 1s fuiflled with hydraly tic enzymes .

o These enzymes ore A0 moch destruchive that it an [nstont
destroy the whole cell hence they are Sofely packed Inside
lysosomol  membrones .

e Disbalonce in normal body fondion € acid- base bolance @n
leads to breskoge of lysosomal membranes and lenkage of
these emymes fhot eventually leads fo Gl death.
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Acidosis € Alkalosis
® Most of the bﬂdlf's 0rqans Fund*ions ot a cetain PH rtmge,
e Disbalane In thés pH range an cowse istutbahce 1n &ndfom‘nﬂ.

Idfol!? pH of blod fs T4,
o Il this pH goes below T4 Yhen |t s clefined as acidesss .

o IF the PH oes Obove 1Y then it 1s defined as alkalosis .
® Now this addosis | alkolosis are of Qenerally two types

@ Respiratory  ( Tncreases 0f decteases rate of (@ eliminakion )

@ Metobolic  ( Other than respiratory )

Electralyte Imbalance
® Bloodsleam cntains Many chemicols, that are bery essential for
normal  body functions . Recrolytes are one of them.
® (bciom, Magnesivm, Sodium; FPotassium are some  examples of
 eledrolytes.
o Now Disbalonce in hese eledrolytes (an cavse \mn‘efy of dishirbances .
o Elecrolyte Tmbolance (on become rfesult ko Vomiting , Dicrrhoen |,

swealiog, High fever éfc.
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INFLAMMATION

o Toflammation @n be simply delined as a protecive response of
body's immune system against injory .

eJt an aso be defined as a process by which our body's white
blood cells pm’(ec} us fom infecion with fo[ei,gﬂ Pash'cles.

® Tnflammation is body's nalural readion ogainst injury € infection.

Cavses Of TInflammation

There are various cavses of inflammakion as Tollows °
e Physicl ngn'fs * Heat , @\d, Radiakon , Mechanical Trauma
o (Chemicol Agents ' Add, Bose, Toxic Glases .
° 8|‘0108icu| Agen’rs - \firal - badena, Fungoj Infedions .
® Metabolic Produds - Unc Aad, Uren .
e (ircolation Disorders = Thrombosis,  Infarchon .

Clinical Si'gns 0f TInflammakion
o Redness  ( Rubor)

e Swellin ( Tomor )
® Heot ( Calor )
e Puin ( Dolor )

o loss of Fundion C Funcho Llaesa)
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Types of _Infiammakion

Depending on the time of durahion , inflammalion are of two fypes
O Awte  Inflammation
@ Chronic  Inflammalion

Aote  Inflammation
o Tt oqurs for a short time pen'od and on rapid onset .
® The charaderisiics of acte inflammations are -

- Acumylakion of fluid 2 plasma  proteins on affected side. .
- Achvation of plafelets € neutrophills .

Chronic__ Inflammation
e Tt occurs for q |0n3 time Pen‘od £ femain or lonSer durdion .
o The charaderistics of chronic inflammations, are -

— Mononuclear  Infiltration

- Activation of - Lymphocytes €  Macrophages .
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Mecnanism OF INFLAMMATION

® Inflammation s a process by which body’s white blood cells protect
the body from foreign substances. such ag baderia € Viruses

® The mechanism of inflammation can be understond in two major
. Steps

@ Vasclar Events

@ C(ellvlar FEuents

VASCULAR EVENTS
o Tt is the ensliest Tesponse fowards Hissve [gjun/_
o Tt is further divided Into two steps,

(1) Haemadynamic Changes

(@) Alterction In vascular pefmeabilﬂy

Haemodynamic Chunqcs

The fol lnwma haemdqnqmlc chonges occurs dunnﬂ an tnﬁqmmm‘ury

reponse. -
o Tansient vasoconstricion  (3-S Second )
® Persistent ngressfue Vasodilation (-Occurs in half an hour

Blocd Flow T — Redness € Wamth

® Tnreased Hlfdj'gs{-{]}fc Pressure (tnsudation - of fiuid — Swellmg)
® Slowing | Stasis Fluid Volume )
® |evkoytes Horgfnaﬁon Red Blood Cells 1

Areteriolar enous
End End Flud Loss
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Alteration _1n _Vascular Ftlmeabil:'h‘;

® Dve to Increase in hydiostohic pressure hete & a exessive Huid
escape or floid loss seen in he vessls

® Now if this fiuid loss s without increased voscular pefmeobih'!y
then 1t Is colled TTronsudation .

® But in ase of inflammalion vascular Permmbﬂi’ry qet  increased

€ due to his there is large amount of proteins, also comes
oot with this, fuid € this process |s .called  Exudation

o And this profein fich fluid that is lost from vessels is known o
Fluid Exvdate

o Loss of fiuid from blood vessds and acumuledion fn Inferstitial spae
is known 0% Edema , it Can be either tansudate or exudale.
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CevwrAr Events

- ARter the (ompletion of vascular events 4here 1S @ quick start of
ellular events
° ﬂismhbn of WBGs / Exudakion of [.E’Ulfﬂch‘&

® Phuaocqlnsis

Migralion of WBGs / Exudakion of levkocytes

e Htgrahon of wBcs or Exwdakon of 'ieukncqfes is defined a5 estape
of White blood cells from blood vessel fo injured fissve.

® Now fhis migrakion s further divded into some_ Sheps

Chan med elements of blood
()] Ro'.hng £ Adhesfon
® Emlsrahnn
@ Chemataxis

Chonges in formed Flements @ As we already see in-Vascular events
; that due to increaged blood flow , loss
of fuid incqeased which leads fo slowing
of blood Stream .

Now dve to this

® (entral * Stteam }T“I b 508
e Periphetal Zone arglnahon

® WBGs (omes Close to '
vessels wal } Pauemmhng
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Rolling € Adhesion - The leukoaytes ( mou‘nly neulmphills) starts rolling

2 odheres on endothelial wall of blood vessels.
Selectins vesponsible for rolling € Integrins resporsible

for adnesion .
Rollfng Adhesion
o Weak Attachment e Stronq  Attachment

o Mediaked by Selechins o Mediated by Iﬂ}ean'ng.
E Seleckin ~|e They are of two type
P Seleclin } Entoeton © B Thiegrins
L Selectin } Meotrophills |@ Ba Tnteqiing

Emigrabon ©  Once the 'Ieukoaﬁes fedches on endothelivm surface it

stats  secreting (.‘Ollqsenases which deeifm{ the bogement
membrane and after thot levkoyles storted maoving
towards  injured el / tissue € this process is known
as - Emigration

Chemotaxis > The tansmiqrakion of levkocytes after cfossing  Several
barier 10 feach the ste of imury is known ag

Chemotaxis
alaﬂ Vessel)

0950~ 9=,

@i (§7) @ —




Phaqoqﬂosus
o The Pmcess of killing or enquifment of %rexﬂn Pa:hclcs ( baderiq ,virve €

by WBCs (levkocytes) 1s known 04 quaucybsts
o Tt is furher divided into thre sleps -
@ Rtfc-ﬂmhon £ Atachment

® Enquifiment
® kilh'nﬂ “ Degradahbn

mmﬂﬂ £ ﬂHﬂd“mﬂﬂ' The release QF Chﬂﬂﬂ{ﬂ(‘hc 'ﬁ?(‘!ﬂf& h’ mdﬁlﬂl
produds helps 4he  phagacytic -@lls - (WBG)
fo recognise badena € oltach with them

The psudopods Presm% on the Surface of leukocytes
wap the foreign particles < enqulf them £ the
new studure formed is known as  Phagesome .

E’iqulﬁlml'

killing_€_Degradalion - The phagosome fises with Ilysosome £
\ \ forms Plnaalt{sc-snmc, 2 after that lqsusum|

enzymes released inside phqgolqscsom which
kills € drf‘qeak the badenq
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[ MeniaTors OF TNFLLAMMATION |

e Factors or chemicals thal mediate the process of inflammalion
bxf vascular and cellolar events are  known 0% Mediators  of
Tnflammakon .

® These medialors (@n be either cell denved or plasma derived .

Propahes of Mediators of Inflammakion

o These mediators are feleased either from cells or from plasma profeina.

® Mediators ore feleased in Tesponse to cCertin stimuli.

e Medialrs act on diffrent fargets . 171&, may hove  similar achion on
different forget @lls or different adion on different toroe! cells.

® Thetf may act on clls which ttself Pmduced them or on ather
body @ls .

o The ommon adions of medalors are ° Inaensed voscwlar permeability .
vasodilalion , fever , pain e['c

o Mediolors have shert life span .

MepiaTors OF INFLAMMATION
I

(ell Derived Mediators Plasma Derived Medialors
— \Vasoactive  Amines ~ The kinin System

— Arachidonic  Acid Melabolites — The (i{ﬁh‘nﬁ Stfsfem

— Lysosomal  (omponents — The Fibrinolytic System
~ Plotelel A(Huoh‘nﬂ Fador — (omplement Sgsfem
— (yloldines

— Free Radicals
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CeLL Deriveo MeDIATORS
“The vanouz cell derived mediators Qe given 0s follows.

(D _Vasoadive Amines

® They Give earliest iﬂﬁqmmalory response
° Thaf are of mainly 3 types

1- Histamine

2 Sewtonine  ( 5- Hydrxyhyptamine )

3 Meuropepﬁdgs

HisTAMINE SEROTONIN NEUROPEPTIDES

o|Tt is stored In qrondles | T 1s presen in :cells |T is another Class
of mast cells, bascwlls of GIT , spleen , mast of vosoadive amines

and ptutele}s. ells- ete. but rarely Octvettes
o |Released due to heat , | Release dve to or farely . seen
wld, irntokion elc. injury .

o Acton © Vasodilalion | Adion - Same aa histam
Vascular Permeabill'h( T |ne but less Po%enf
Thhl‘ng , Fain efc.

@ Arachidonic Aad Metabolites  ( Eicosancids )

e Arachidonic acdd is o falty acid -

o Tt is a onstitvent of phosphalipid cell membrone.

® Tt is Telase fom el membrane by phospholiposes .
o Pros]uﬂmndfn Is mayor  arachidonic  acid  Metabolite .

VIDEOS : () IMPERFECT PHARMACY



©) Lysosamal (omponents

o The l'nﬂamma}org @ls - nevtrophills and monogytes cntains  ysosomal
granvles  which ads as inflammalory  mecliators, .

. mﬂf are  fesponsible for chemotaxis, degradation of bacteria , telease

of ollagenase elc.

@ Plolelet Activaling Fadlor

® Tt (s feleased from Dasophills , mast cells , endotheliom £ platelets .
® Ti shows following acions

= Increased vascular  permeability

- \asodilakon

Adhesion

Chemotaxis

® C¥’:ukines
o (ylokines aie polypeplide Substances produced by ackivated  lymphogytes

and  acivated Mmonogytes
o Tis major fonclions are adhesion € vasodilahon .

© Oxygen Metabolites and Nitric Oxide
® {qué:n derived metabalites are  feleased tom adivated neutrophills

and  Macophages < P'a'f Mayor [le |n |'ncreaa'n8 vascular Permeaﬁlﬂy.
e Niric add fs fesponsidle for vasodilation.
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PLasma Derive MEDIATORS
These mediators are derived flom Qcivakion and interacion of 4
interlinked  system ( kinin , Cloting, Fbrinolyhc £ (omplement )
as folows -

The kinin Sul's%em
® The system Is activated by Xllo foctor that generafes  bradykinin
® Bradykinin shows following adions -
- Smooth muscle Contrackon
- Vogodilakion
= Inoensed  Voscular Pernmbih}y

The do%h‘nﬂ System

e This system is also adtivated by fador Xa that generates ﬁbﬂ‘ﬂoam
which forther forma.  Fibein .

o The‘lf shows -foilowinﬂ acions -

- Tncreased  vasclar  permeability

= Chemotaxis

The _Fibrinalytic System
o This system is achvated blf plasminogm qdivakos
o Ti shows Folfow;’na adrons
- Adivates fadar XL
- Tnoreased  vasclar Pemaeabi{ity
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ComPlemm’r System
® The complement system gets acivated  either by
® The classic palhuay of {-‘mmq'ng ontigen - antibedy complex  ar
() The altemate palhmmf Involue non - |'mm-unoloafc agents .

® Afler acivalion it shows -Eﬁiowing actions,  *
- Release Histamine

- Increase  voscular Penneabili’ry

= Increase Phaﬂuuﬁosis
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Basic PrinciPLE OF WOUND HEAUING

® Wound healing 1s a Complex and dqnumic process .
® Wound Is defined as any type of ct or t'/t_)j'ury which - breaks

the confinuvity of Hssve .
® (Jound hecjfn Is defined as fepair and reSmemhbn of dumcaglecl

tissues due to any type of injury.

Phases of Wound Healmq
There are basuculltf 4 phases of wound heahns

®© Hemostasis

@ Inflammotion

® Prliferoion / Giranulakion
@ Remedelinﬂ / Maluradion

Hemostasis
o Hemastasic s the first s} of heaJrnS

o Tt begins |ust affer the tn U]Z.‘ fo stop the bleeding .
e Tn this S’fq) bad qctivaltes blood CTOHmS ,%ysfe:n thet

blocks 4he blood '|EJ55.
® Blood clotting ocwrs bl/ vosoconshicion €  Qccomulation of

plalelets on the site of injory .
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Infiammalion

® It is the second phose of wound healfng.

® Tt is the delensive phase focuses on destroying  bacleria <€ ciher
ﬁlla;qn FPﬂtrh'ches. '

® This In Iammalnrl, phase is further divided into two subphoses
Farly inflammalory phase and late  inflammatory phase .

® Duning early |'n$lamm&10ry phase  WBCGs ( speaally neutrophills )
desi-m%g bacteria € phqse Is last for 2u- 48 hours.

o During late 1'nf!ammﬁj1:>rl/ phase  WB(s ( SPedaHy macrophagtﬂ.,)
@ntinve desfro\fr'na badernq < cleari'rﬁ debwis .

® The s also secreting growth fadors that _helps in: Hssve repait
The late l'nﬂammalory phase often lost for 4-¢€ doys .

] Praliferation / Giranulakion

o Tt s the 34 phase of wound heaJl‘nS.

* Ths staqe 18 ma!hTY focuses on -

- Filling - the wound

- (ontrackion of  wound Moygins,

- Cnuerfng the wound

o Tn this first anulatad Hssve fills the wound , then wound
margins ~ ontrads  and after  hat ﬁnalltf epithelial  tissve  started
10 (oveting  the wound .

o The proliferation phase offen last for <20- 9s dlags .
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Reﬂiode!h'ng / Maturakon Phase

o Duﬁﬂg the moguraion  phase newly formed  Hissuex qains strength
and  fexibility .

® Tt is +he last phase of wound healing .

® Th ts phase, collagen fibres feorqanize , Yissue femadels €
Majures € overall strength  increased .

® The maturalion phase last from 21 doys ~ 2 yeors dependl'nﬂ on
type of wound .

Factors _affeding  wound _hedli
The ?c}lloujirlg fodors con affed the dime duration of wound
heah‘nﬂ ;

o Infection

e Blood Supply

e Hypoxia

® Aae

e Diabetes

® Alwnol, Tobaco etc.
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