PATHOPHYSIOLOGY,
| UNIT 1 NOTES

UNIT 1 NOTES

¢ BASIC PRINCIPLE OF CELL INJURY
¢ INFLAMMATION

Rx Pharma Education


Admin
Rectangle


PATHOPHYSI0LOGY

o The word Pahophqsmlog&{ s desived or made from 3 wordg :-
- Pathos - Disease

- Physio - Nature [ Biological funchion
g - ey

@ fwhuphqsm!ogy cn be simply defined ax Chantac& that  Occurs
in biolﬁﬂfml funcions  cowsed by a drisease .

Some  Other (ommon  Definitions

Etioloqy
It is simply the study of cowses/ reasons of lisense

Pathogenesis
Tt is +he study of mode / mannes / mechanism of disease

l%rrnuhén '
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HOMEOSTASIS

T+ is made vp of two words “Homeo' and * stasis’

Homeo + Stasis
(Same) (State)

Homegstasis s defined as the ability of human body {0 maintoin
a constant \nternal enuironment b‘j main’rm'm'n%. and balancing q

oH, temperofure , acid- base |evel etc.

The requlotion / maintainance of the homeostasis Is qovem by e

feedbac S\fa’tems of the bady .

Feepsack SGYysTEM

When there are some changes fokes place in the intemal envitonment
of body then  body's feedback mystem - works to toke it back into

e notmol / equiilitﬁum condition .

A feedbock gystem includes three basic Components
o Receptor
e (ontro| Centte
o Effectors
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Recep‘rof

A replor Is 0 body stucure that monitors [ detects changes i
the ntemal environment of bociu.

(ontro| (entre

A cortrol centre 1n the body 1 receive the input fom the reeptors
and Qenerates ovtput in the form of neme fmpulse , harmones or
other  chemicol -signols.

Effector
Effector is 0 body Stucure that Teceives output from the  control
Gentte and fespond {0 the Commonds of confrol (entre.

Types of Feedback Systems

There are basically fwo types of {eedoack Sfitem
® Postive Feedback System
@Neﬂoﬁue Feedback S%stem
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NEGATIVE FEEDBACK SYSTEM

A nenolive Teedback system rfesponses do reverse / decrease the

(hanaes 1 internal  enuianment -

emgﬁgie . Requlation ot blood pressure

SHmulus

TIncrease in Heard rate

!

Blood Pressure Incrensere—

|

Receptor

Baro receptor achuates
ond Sends Input to
contral centre in the

form of newve impulse

.

(ontrol (entre
Brain Collect Input

Blood FPressute back
+0 noimal € body
return 4o -homeostoss

and Sends output

!
Effector

Blood vessel receives
output € Qets diloted

.

Blood Pressure decrease
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PosiTive FEEDBACK SYSTEM

A positive fedback system fesponses o Increoses the change In
intemal enviconment:

example -

Nomol Child Birh

Shmulus

Contrackon of vterus wall forces
baby's body/head o cervix

)

Shﬁcht‘n% of cervix -

i

Receptor
Shetch sensive nerve Cells
Sends fnput to Control Centre
in the form of nerve impulse

v

(ontrol Centre

Brain collects input and sends
output by releasing. oxytocin

.

Effectos
Uterine muscles contract more

forcefully

i

Tncrensed stretching of cervix
cavses release of more
oxytocin which resuts (o

more stretching of cevix

Raby's body stretch cervix more
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CeLL INJURY

o Celis are the basic unit of tissves | which foms organ € 4 systems

in human bodq.
o (ell Tnjry Is defined as effect of vanety of stresses thal cause
changa in cell's intemal Gs well as extemal envionment .

o The cellular fesponses to stress dePends on Variety of fadors and
also the cell fljfunf @n be either rversible or (wseversible .

NormaL CeLL .

Moderate Stress RMAI I‘ High Shress
Adaptation Hie St (el Tnjury )\
- Atrophy
- Hypertrophy Trveversible Reversible
pe Hl{pﬂp!uﬂu .

- He{aplw'u Necrogs
- Dysplasia Apoplosis

Celluloy Adapfuh'on

(elvlor adaptakion is o process of any cll fo suovive In any
Oppesite or adverse  situakion, These are the temporary o permanent
chonges in the shape , ske of type of el . o

example - Atrophy , Hypertrophy , Hyperplasia etc.
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Reversible (ell  Injury

TF the shtess C!Ppll'rﬂi on the cell 1s mild to moderale level
then after somehme when applied siress s femoved cells recovered
back o s nomal state and this phenomenon is known aa
Revesible  cell  Injury

Trevexsible Cell J]j!'uru

IF the shress apph‘ed {;n the cell 2 very Severe level then it
Moy leads 4c cell death and cells never recovered back | then
this type of phenomenon Is known as Imeversible cell injuny .
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Etiology / (auses of Cell Tnyury

There are variely of causes| shess which con casse cell injory , they
@n be mainly Cclassifed into two Classes
® Grenetic  Cowses

A(I}Ufred (owses

Genetic (owses

® When cell |'tl|'ury occors  dve to defect n genes of chromasomes |
then fhese type of cavses are known 0% Smeﬁc (owses .

o They are of following types

@ Developmental Defect

(v) C\;l'namfc Defect

@ Single (rene Defect

@ Mutifondional Tnhentance Disordey

Developmental Defect | -  These are the defects that occurs in the
storting of development of fetal Iife .

Cytogenic Defect [:  These are the defeds that accurs or relobed with
i abnomoalities of chromesomes . It cn be eithes
strutural or funehenal numerical .

Single (Grene Defeds|: Tt is also known as Mendelian Disordes and
oauts dve to disorder in Single specific gene .

Mulifndionsl Thhentance Disorder |: These are the disorders thad occurs
due to mulkifunchione] gept "' :
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Acquired _(awses

o (Other than kic there are many Ofher acuired causes tha! are
fesponsible ~for cell injury :

® 'Iﬁe;.{ are as follows -

@ Hypoxia [ Ischemia

@ Phgsfml Aaenfs

® Chemical Ptsenls

@ Microbial Aﬂenfs

@]}nmunoln\qicol ngnis

® Nuhitional Demrangma&s

@ Psychogenic

Hypoxia € Tschemiq | - (ells of different Yissves require Oxygen £ blood|
to qenerate energy € perfom dlifferent finchions.
Hypoxia [s defined a8 loss of Oxygen supply
while Tschemia [s defined 08 [oss of blood
supply € both are one of the major causes
fos @l inury .

Physical Agents | - There are many physicol defects thal @n cawse
cell inry .
e Mechanicel Trawma °  Accidents
o Themal Trwma * Heat / (old
® Elechnicily ©  (urrent
e Radiakion . LV mys
o Rapid Change In Atmosphere
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Chemical Agents | : Following chemical defects @n cwse cell iy
® (hemical Foisoning (yonide , As etc.
® Stong Acd/ Base . HaSOu, NaOH ,HC| elc.
® Environmental Ffollutants
o Peslicides € Tnsedisides
® HQPEf’rﬂnfc Salt
® Alwhol, Micotine Drmag

Microbial Agents | Vanious microbial agents ke badenia, Fungi , Virug
Protozoa, Paracites et @n olso cwse defect in
cellvlar funclions € Tesponsible for cellvlar injury .

Immunological Agents |: The Immune system works in the clefence
aqainst fora,'gn qgefﬁs but sometime [mmune
fesponse feactiond such Qg Hypersensitivity
reacions , Autormmune Disorders @n cawse
Gl infury .

Nutritional  Dearrangements

. Dificiency o excess of nutrients may ke
to Nutitional Imbolance (which Uttimadely
@n couse Cell fr;{unf

® Diﬁ'ﬂenrY . Anaemia

® Excess : Obesity

Poychogenic Defeds |:  Foychogenic defeds Itke Anxiely , Depression <

Druq Addidness like alchol, smoking 3 T
o @l injory .
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Medhanism / Pothogenesis of Gl Inuy

o Inuy to cell may have many Cawses hat an be elther known
or Unknown but In most of the (ases oxygen plays a central mle
in cell injury .

® POJhOSmesis of cell tmim?; mainly include -

@ (el Membrane Damuge

@ Mitochondnal Damage

® Ribosome Damage

©@ Nudeor Dama3¢

TacHemiA / HyPoxiA

REVERSIBLE __l

ATP Formahion |
Nat/ kt Pump Anaerobic Detachment of
Failure Glycolysis Ribo somes
| ! [
Influx of Nat, H0 Lactic Acid t Psotein
£ Outflux of kt € pH | Synthess |
! !
Cell Swelling Clumping of Chromotin

Fallure of (@™ Pump | Gytosolic (a2* 1+ Achivation of Freymes

Phospholipase Protease Endonuclease Atpase

-t l 4 -
Membrane Damage | | Protein Damage | | Nuclear DO!M?;_] LA @
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Pathogenesis of Reversible (et Injory

e Hlfpon‘u/ Tschemia leads to decrease:d Senemhbn of cellolar ATP.
® Sodium - potassiym pump damae leads fo accumulalion of sodivm
€ waler inside the cell which ulhmately cwse cell swelling .
® Increase  anaerobic Qycolysis leads o incrensed formation of ™ lackic

aad which cause dumPinﬂ%ﬂf chromattn .

® Detachment of nbosomes from endoplamt ehalum leads fo decrease)
formakion of pteins .

Pathogenesis of  Treversible cell lbju

L] Incre;sed calciom influx :  Mitochondnal Damge
® Phospholipase  Aclivalion . Membrane Damge

® Protease  Achivalion *  fiotein  Damage

® Cndonuclease Achivakion ©  Nudclear Damasg

® Alpase Adivalion :  ATP Damge

& BUrsh'nﬂ of lysosomal Enzymes - Cell Death
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Grenerol Steps | Pothogenesis of Gl f@jlur?'

(el Membrane Damage

® Membrane of ll can be ewsily damaﬁed by any type of destruckive
Phqsicol agents like head or radiakon .

® loss of Oxygen supply awsed by hypoia decreases the ATP formalion
2 dve fo this supply of essenticl moteria] that il needs to
suTvive Sds reduced . -

® Also the membrane dﬂmaaﬁ inceases  the influx of (@* 1ons Inside

the cell which U!Hmo}dy plays mgjor le in cll 1ojury.

Mitochondrial Damage

® Tnareased In cytosclic caleium leads o Increase In fmrgnn:’c phosphate
and  certain ﬁ:ﬂy acids.

® ]?torgam'c Phcsphok. and FJHI’ acids alone Can not dan'fggc the

mttochondna  but alonﬂ wth Q% *haf an fxlremely dﬂrm_ged

the mitochondna .
® Fuen (olcivm con alone domaﬂe the mitochondriq .

Ribosome Damage

e Decreased  ATP formalion leads fo detachment of nibosomes from
fough endoplasmic weticulom  which Ulh‘ma}elcf leads fo decreased
roteln - Synthesis : .

® Dectease 1n the proten synthests ulimately leacls fo  major

cell I'Eiurl.’ .
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Nuclear Damage

o The decrease in ATP formation € loss of Orygen supply leads
fo increased Qnaerobic glylysis which Tesuls in the ~increased
formation of lackc Acid . ‘

o This ladic acid leads fo clumping of chromalin € fall in pH .

® The fall in pH  leads fo bursting to lysosomal enzymes which
u\Hmo}eh{ cowse Cell death .

Free_Radicle Mediation of -Cell Inpry

e free radicals are chemical Species 'H’)u} haye single Unp:ll‘red electon
in their ouker omit . |

® Tn biological System the femn free rdicals mainly fefer to
radive ~ Oxygen species  (ROS) .

® free udicles ore exteremely unstable and reads with cell membrwne
€ nudeic acd n the ce(l.

o There are some fadicals like Superoride mdicals ,Pemxidc 1R,
etc thal Qre Very destrucive fo cells thal  cause |fp1'd chnagg
oxidakion of Pmkefn, DNA damuct.}.c ele.
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Morenowogy Of Cew Tauwry - Apaerive CHANGES

® Adaptive changes are the adjusiments which the cell moke in

fesponse o shresses .

® These changes n be phqsidoaltol as wel ag po}hﬂlaﬁl'ml.
Adaptive changes are Senemlhf relaled o chan3< in sfae,shape.
or type of .

o These are the folowing adoptokions a ¢l make in response to
vanious type Of Siresses .

G)F\hﬂphlf

@ quer{rophmf

® Hyperplasia
@ Metaplasia

Ahnphl}f

Atrophy (s defined as decrease in sie of the cell.

T afophy fokes place in enough number of an organ's (el
the (omplete orqan gets  smalles

Atophy 1S mainly found in heort , skeletal musdes , brain efc.
Tt con be etther physrb{ogt'col or paJholoﬂl'caJ,

o e fe]) —
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ngﬁt’rmphl{

® Hypertrophy Is definedd as increase n sze Of the cell.

o If hqper{mph(f ocored 1n enough number of cells of o particular
oon then 1t leads to incrense in mplete Oman size.

e It gmemihf occwred due to increased fonclional demand |

® lypertophy con be either physiological or ~ pathalogiical

000N 0000

querplasia
® Hyperplasia Is defined 0s an increase 10 pumber of cells.

o It hyperplasia continues then %’nal!y it fesults in the enlargement
of organs.

ot n be either Phi&sfawﬂatﬂl or Palholcar'cal

D — B
Hyperplasia
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Mefaphsia

® Metaplasia 1s Simply detined as directly chanﬂc in ’ﬂ{pg of thecell .
® In rnelnpias{a fonchion of one el s (ompletely ChangL into funchion
of anoter cel.

eTt n be either Physfolaaf(al or POM!GS!}?OI.

0000
D

Dgsgﬂﬂsia

e Dysplasia Is defined 0s obnomal or stoppage of Smen.

® When the gromlh of el is stop and its shape € “size femain
(onstont  0s per germ el then it s called stp!ailh,

e T} can be either phg&rblogical or  pathological .

O-0-0-®
0-0-0-©®
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[ CeLLuiar SWELLING-l

® (ell Swelling Is simply defined as accomulaon of wales.

o (el Swelling Is Heneralh, occored dve to  disbalance |n the fundion of
Nat/k* pump .

o (el Swelling s generally caused by high fever , Bumng or dve }o
any  chemical or badterial agent

® (enerally cell swelling results in the increase of sze € weight of
the organ .

e The su}eih'nﬂ of cell 1s reversible .

ATP
b
Activity of Nat/kt fmp
'
Nat in the cell T
'
Wajer in cell t
b
B (ellular  Swelling

-
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Intracellular  Accumulalion

o Intracellular accumolation 1s simply defined a2 accomladion of
obnomal substanes  that can hn[:omrily or PE’JTﬂ(mEHHy damagc
a cell.

e Tt cn be Occor due to overproduction ,  abnormol - melabolism
or disbalane In  normal Phﬂ&ldﬂgy,

® 1} (an be either feversible Or imeversible .

Calcification

o (alcification s defined as accumulation of calcium In body tissuer

o T normcdly occure in the formakion of bone but abnomnal cleposition
or buldup of @lcium con disrupt body's natural process .

o (dlaficakion @n be oxur almost in every pot of body < EUEﬂ}UUﬂ?I
leads {0 health Protﬂem&.

Tt (an be ocwr dve to hypercalemia | Calciom melabollic dhsorders |
(olcium Mich diets ele.

Enzyme Leaka\ch £ @Il Dedth

& "lhe' lysosomes  inside  the cell s {ulflled with hydraly tc enzymes .

e These enzymes Qfe A0 moch destruchive  that 1t an l'nsiunﬂy
destoy the whole cell hence they are sofdy packed [nside
lysosomal  membranes .

® Disbalonee in  normal body fonclion € acid- base balance @n
leads fo breskage of Iysosomol membranes and leakage of
these emymes that eventually [eads to @l death.
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Acidosis € Alkalosis

o Most of the body’s Organs fundions ol o certain i _

® Disbalonce In  thes pH fonge an case istubahce 1n Rmo‘fam'nﬂ,
Idfd!? pH of blod 1s 4.

o I this pH goes below F4 hen It is defined ar acidosis .

o TF the PH Qoes obove 34 then It 1s defined az alkalosss .

® Now this addusis | alkalosis are of Qenerolly two types

@ Respim}ml, ( Increases or decreases mte of @ elimination )

@ Metabolic  ( Other thon respiratory )

Eleciralyte Imbolance

o Bloodsteam ontoins many chemicols that are very essential for
normol body funchions . Blecirolytes are one of them.

e (lcom, Magnesiom, Sodium, Potassium are some  examples of

~ eledmlytes. | |
o Now Disbalance in these ekdrohfl‘es (an Cawse 'Jandy of disturbanees .

o Eledrolyte Trbolance (an become fesult into Vomiting , Diarrheet
swealing , High fever ec.

Rx Pharma Education


Admin
Rectangle


INFLAMMATION

o Tnflammalion @n be simply defined as a protective response of
body's immune  system agmhs’[ injury .

Tt an aso be defined as a proess by which our body's white
blood cells profect s fom infechon  with fo{et,qn Pa:hdes

e Inflammakion |s body's nalural readion ogainst (njury < infection .

Cavses Of Infiammahon

There are various cavses of inflammalion as follows -
o Physicl Hﬂents * Heat , Gld, Radiakion , Mechanical Travma
o (hemica) Agents - Add, Base, Toxic Glases.
® Biological Agents - Viral baderia, Fongal Tnfecions .
® Metabolic FProdudts - Une Aad, Urea .
® (icculafion Disorders - Thombosis,  Infarchion .

Clinical St'ﬂns 0F TInflammalion
e Redness ( Rubor)

o Swellin ( Tumor)
® Heat ( (Calor )
o Fuin ( Dolor )

® loss of Findion ( Fundio Llaesa)
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TEFPE’S of Infiammation

Depending on the time of durahon |, inflammalion are of tweo Fypes -
O Aate TInflammalion
® Chronic  Inflammalion

Acte  Inflammation
o Tt oqurs for a short time period and on fapid onset.
® The charaderistics of acute inflammalions, are

= Acumylalion of fiuid € plasma Pmiﬂ"ns on affected side .
- Activation of Pla}elds € neutrophills .

Chronic__ Inflammalion
® Tt occurs for a long time period & femain for longer cluradion.
e The charaderistics of chronic Inflammalions, are

= Mononudear Infiltration

- Adivalion of lymphojtes € Macrophages .
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Mecnanism OfF INFLAMMATION

e Tnflammation is a process by which bodys white blood cells prokect
the body from foreign substances. such ag badena € viruses

o The mechanism of {oflammation can be understand in two major
Steps -

@® Vascwlar Events

@ (ellular  Events

VASCULAR EVENTS
® Tt is the ensliest fesponse towards tHssue ![u'un/,
o Tt is furher divided Into two steps.

(1) Haemadynamic Changes

(2) Atteration In vascular pameobﬂ#.f

Huemdgnamic & hung&
The Fouow{ns haemodynamic changes occurs dun'ng an l'nﬁammaiury
TESPOHSE, .
e Transient vasoconstricion (3-S Second )
® Persistent Progressn‘ue Vasodilakion (-Occurs in ha!lf an hour A
Blood Flow T — Redness € Wamth ,
® Tnaeased Hydrostatic Pressure (tansudation ‘of fivid — Swelling )
® Slowing | Stasis Fluid Volume )
® [evkoqytes Marginalion Red Blood Cells f

ﬂr!tnmc;alnr Nenous
E
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Alteration In Vascular Fermeobility

® Due to fncrease in  hydrostedc p;es:sure thete e a exeessive Huid
escape Of fluid loss ceen in dhe vessels |

® Now if this fluid loss [s without increased vascular pe:meabih'{y
ten 1t Is called Transudation .

® But in mse of inflammalion vascular Penneubﬂﬂy Qel increased
€ dve to this there s large amount of proteins also comes
ot with this. fivid € this process fs .called  Exudalion .

® And his profein fich fluid tha! is lost from vessels is known ox
Fluid Exudate

® Loss of fiuid from blood vessds and accumuledion (n Inferstitial spae
s known 0% Edema , it con be either fronsudate or exvdate.
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CeLwrAr Events
After the completion of vascular events fhere (s a quick start of

cllular events
@ Mr’amhbn of WBGs | Exudakion of levkocyles
® F’haaacylosis

ng_h' on_of WBG / Exvdalion of levkoytes

s |‘11'8rah'on of WweCs or Exudation of levkogytes Is defined a5 escape
of White blood cells from blood vessel fo injured fissue .

® Now this miquaion fs further diuded ihto some Steps :

) Chan?es In  formed elements of blood

® Roﬂinﬂ <€ Adhesion

® Emfgroh'on

@ Chemotaxis

Chonges in fomed Flements @ As we already see in-vascular events
. that dve fo inqesged blood flow |, loss
of fivid inaessed which leads fo Slowing
of blood Stream .

Now dve to this

e (entral - Stteam -
e Periphetal Zone ]“Nalgmahan

® WBGs mmes (lose o ’
vessels wall } F k
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Rolling € Adhesion - The levkoaytes C mm'nfy neuhuphills) starts  rolling
. 2 odheres on endothelial wall of blood vessels .

Selectins responsible for rolling € Integrins resporsible

for adhesion .
Rolling Adhesion
e Weak Atachment e Strong  Attachment

o Mediated by Selechins o Mediated by Inl-earr‘ng_

E Seledin ~|e They are of two fypes
P Selectin } - @ B1 Integrins

L Seledin } Meutrophills 1@ Ba Inteqring

Emfgrah'on . Once the tE’UkDle’cES reaches on endothelium surface 1+
starts secreling - Collagenases which ~ destroy the  bosement
membrone and ofter that levkoyles started moving
towards injered @\l / Hssve € this process fs known
as  Emigration

Chemotaxis - The transmigration of levkocytes after clossing several
barer 10 reach the site of im‘ury IS known a3
Chemotaxis

«—
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Phagmis

o The process of ki!h‘ng o enﬂulfmen{ of -Féret"gn Parh'clcs ( baderia ,vive &)
by wB(s (levkorytes) Is known s anaocy%csfs_

o Tt is further divided into three steps -

@ Rcmgnih‘on £ Attachment

® Enquifment

® kﬂh’ng - Degmdo.hhn

Recognition € Attachment © The release of chemotactic factors by badenial
produds helps the phagoaytic cells (WBG)
to rewoqnise badeia € adtach with them

E'I!c!ulﬁnml- - The psudopods present On the Suface of  |evkocytes
wiop the foreign pasticles € enquif them £ 1the
new studure formed s known as Phagosome .

kﬂh‘ng « Dearadulhn . The Phaﬂomma fises with lysosome £
forms Fhasalysnsomc. 2 after that lysosomal
f-ﬂZlme’S feleased inside Phqgolq.susonz which
kils € digest the badenq
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| MeniaTorRs OF INFLLAMMATION l

e Factors or chemicals thal mediate the process of inflammadion
by vascwlar and (ellular events qre known 08 Mediators  of
Tnflammahion .

® These mediators (an be either cell derved or plasma derived .

ProPaHes of Mediators of Inflammakion

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

® Mediators are feleased in Tesponse o certain stimuli .

e Mediglors act on diffrent forgets . Tﬁaf may have similar ackion on
different torget @lls or different adion on different forget cells.

® '!hetf may att on c@lls which self Produced them or on other
bﬂdlf @ls .

o The (ommon adions of mediafors ore ' Increased vasculor permeability,
Vasodilaion , fever , pain efc.

e Mediators have shord life span .

MepiATors OfF INFLAMMATION

(ell Denved Mediotors Plasma Derived Medialors
~ Vasoackive  Amines ~The kinin  System

— Arachidonic Acid Metabalites — The ( lotﬁnﬂ Sﬁfdem

— Lysosomal - (omponents — TThe Fibrinolyhic  System
— Platelel  Activating fador ~ (omplement Systen

— (ytokines

— Free Radicals
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Cewe Derivep MEDIATORS
The vanous el derived mediators Qe gl'uen as follows

(D Vasoadive Amines |

® They give earliest inﬁammabry response
® They are of mainly 3 dypes

1- Hiskamine

9. Serotonine ( 5- qumxthpfamr’ne )
3 Neuropeplidfs

HisTAMINE SEROTONIN NEUROPEPTIDES

o|Tt s stored In qrandles | T is Presml in cls [Tt is another class
of mast cells, basophills | of GIT , splen , mast | of vesoadive amines

and plu!tla&s. lls ékc. but rarely activettes
o [Released due to heat , | Release due to or farely seen
old, irntokion elc. injury .

®| Acton - Vasodilation | Adion - Same as histam
Voscular Pesmeability f [-ne but less polen}
Iﬂhr‘ng , Fain efc.

@ Arachidonic Acid Melabolites  ( Eicosanoids )

® Aradmdonic aad is o falty add .

® Tt is a anstituent of phosphalipid cell membroe .

o Tt is Teense fom el membrane by phospholiposes .
& F’ms{uﬂlundj‘n s maor amachidonic acid  metabolite .
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®_Lysosomal (omponents
® The Inflammalory @ls - nevtrophills and monacytes  contouns lysammal
granvles which ads as inflamm medialors, |

o Thecf are  esponsible for  chemotaxis degradohan of  baderiq | telease
of ollagenase efc.

@ Platelet Ackivating_Fador

® Tt is released from basophills , mast cells , endotheliom £ platelets .
® i shows Fcllow‘nﬂ ackions -

= Inceased vascular peumeabilih/

- Vasodilahon

- Adhesion

= Chemotaxis

® G!]'DHHES

o (ylokines afe polypeplide Substanes produced by activated  lymphoytes
and acivated monoqytes

e Tis major funcions are adhesion € vasodilahon .

® Oxygen Metabolites ond Nitric Oxide

® Oxygen derived metabolites are released from adivated nevtrophills
and macophages < leds mgﬁr fole In |'ncream'n8 vascular Pa'meaﬁrffy.
® Niric acd s fesponsible for veodilation _
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PLasMa Derive MEDIATORS

These mediotors are derived fiom adivalion and (nterachion of 4
interlinked  System (' kinin , Clotting , Fbrinclyhc € (omplement )
as folows -

The kinin SIQSJIEM
® The system Is activated by Xllo fador that generaex brodykinin
® Bradykinin shows following adons
- Smoeth muscle contracton
- Voasodilakion
- Tnoeased  Voscular Pernmeobimy

The daih'ng System

® This system is also acivated by fador Xlla that Generates ﬁbdrmgm
which further forms  Fibrin .

'Thel]l shows ?ﬂlrowinﬂ adions -

= Tncreased vascolar - permeability

= Chemotaxis

The Fibrinolytic System
e This system 1S achvated bl!r p1usmr"n03m ackivatos
o T} shows foﬂawinﬂ ackions,
- Adivates fader XIL
- Tnaeased  vascvlar Pemmbility
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ComPlemen’r System
® The complement system qets ackivated ejther by ;
® The classic P&Ihwmf of -Formmﬂ ﬂnhgen- an’d‘body complex  or
() The altemate Palhmm{ Involve non - l‘mmunoloar‘c agents .

® Afler adivalion 1t shows ‘Eﬂlowinﬁ achons, "
= Release Histamine

- Inoease  vasculor Permeabili'ry

= Increase  Phagoaytosis
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Basic PRINCIPLE OF INOUND HEAUNG: |

® Waound healing 1s a complex and clynamic process .
® Wound Is defined as any Hype of at or Injury  which  breaks

the mnh'nui:] of Hssve
® Wound  hedling 1s defined as tepair and fegeneration of damaged

tisses duve to any type of injury .

Phases of Wound Healing
There are basiclly 4 phases of wound healing °
® Hemostasis
@ Inflammalion
® Puliferation |/ Grranulation
@ Remodeling / Maluralion

Hemostasis
o Hemostasic 1s the first step of healr'nﬂ.

e T} be:gl‘ns |ust after +he flj_l'u fo shp the bleedn’nﬂ‘

e In this step body aclvales the blood do}h'nﬂ Aystem  thed

blocks +he blood less .
e Blood Cloting occurs by vesoconstncion € Qccomulation of

platdets on the site of injury .
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Tnflammation

Tt (s the serond phose of wound heoh'ns.

® Tt is the defensive phase focuses On destoypng  badeia € other
&retgn ’Pa:h'cles.

® This In lammcdnry phase is further divided into fwo subphoses -
Early inflammatory phase and late |'nﬁummatory phase .

@ Dun‘ng early |'nflammolcry phase  WBGs ( specially Nevtrophills )
des:lmldz baderia € phase Is last for 24- 48 hours.

® During  lote inflammatory phase  WBCs ( spedally mucrophaac&)
@ntinve d&’skmu,fnﬂ baderiq € dea:irﬁ debms . .

® The cells also secrefing growth fodors that helps in Hssue fepar .

The late \'nﬂarmnojnry phase offen logt for 4-¢ doys .

Protiferation / Granulakion

o Tt is the 3 phase of wound heah‘nﬂ.

o This staqe IS mmh|y focuses on -

- Filing the wound

- (ontrackion of wound mayging

~ (overing the  wound

o Tn this first Quoviated tissve fills the wound |, then wound
margins @niradts ond after  hat ﬂmlly epithelial  tissve ~ started
fo (overing the wound .

o The puiferation phase oben last for 20- 95 days .
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Remodelhhg |/ Malurakion Phase

° Dun‘nﬂ the maduration Phase : nemltf formed  Hssue Safns strength
and  lexibility .

® Tt is the last phase of wound hecﬂl’na.

® In ts phase, (ollagen Hibres rfeorqanize , tissue femadels ¢
Majures € overall  strength  increased.

® The maluralion phase last from 91 days - 2 years depending on

type of wound |

Fadors _affecting  wound hed-llll'l&
The Follou.)ir,rg Yadors con affed the Yime duration of wound
heah‘na '-

e Infecion

e Blood Supph{

e Hypoxia

® Aac

e Diabetes

e Alwhol, Tobacw efc.
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