
 Plasma Proteins
NormalValues Totalprotein 6.4 83 g1dL

Scrumalbumin 4.7g1dL 3 5
serumglobulin 2.3g1dL 2 3
Fibrinogen 0.3g1dL

AlbuminglobulinRatio A a ratio
NormalAGratio 2 2 1.2 1

Indicatorofsomediseasesofthe liver kidney
This ratio is reversed in liverdiseasesorduringincreasedglobulinlevelsassociatedwith hyperproteinaemia
Plasmaproteins are synthesized in the lively
Types

Albumin itdeterminesthecolloidalosmoticpressureConcoticpressure ofplasma
formedinthe liver

inkidneydiseaseswithglomerularinjury it appearsearlyinwinedueto itssmalldiameter albuminuria

Globulin formedintheliverreticuleendothelialsystem plasmacells

categories L B 8
Antibodiesare 8 globulin Ig formedbyplasmacells
Transportproteinshavingglobulin transferrinceruloplasminetc

Fibrinogen producedinthelines
playsan importantrole inblood coagulation
contributestoviscosityofplasma determinationofESR

Functions OsmoticPressure op opdue to plasma proteins iscalledoncoticpressure
Normalvalue 25mmHg
prevents lossoffluidfromcapillaries intothe interstitial tissue space
Decrease in opdueto hypoproteinemia leads to edema



Viscosity Plasma proteins contribute to 50 ofblood viscosity
Fibrinogen albumin becauseofthe elongatedshapeoffibrinogen

ImmunityAntibodies immunoglobulins are gammaglobulins

theymediatehumoral immunity

Coagulationfibrinogenformsfibrinthreadwhich is thefinalstepofbloodcoagulation
clottingfactorslikeprothrombinareplasmaproteins

Transporttheyserveas carriermoleculesforsubstances like hormones drugsmetals etc
Buffering plasmaproteins formanimportantbufferingsystem andthusmaintain acidbase balanceofthebod
DeterminationofESRESRdepends on fibrinogen concentration inplasma
Fibrinogenfacilitates rouleaux formation whichincreases sedimentationofredcells

TransportFunction Cortisol is transportedbytranscostin

Vit Biz istransportedbytranscobalamin

Copper istransportedby ceauloplasmin
FaceHbin thevessels is boundbyhap.toglobin carried toreticuleendothelial system

eseaueProteins Plasmaproteinsserveasreserveproteinswhichare utilised during fasting inadequate proteininta

Hypoproteinemia generaliseddecrease in levelofplasma proteins

Cause19dietarydeficiency starvation

ii malabsorptionsyndrome dueto intestinaldiseases

Gii liverdiseases likehepatitis cirrhosis dueto reduced protein synthesis
in renaldiseases like nephrotic syndrome
V haemorrhage extensive burns

vi hereditary analbuminemia



i
Plasma 52 s

Buffy coat 1

WBC platelets

Us red cells 43 471

centrifuged blood

normal blood volume S G L
8 of body

weight



Erythropoiesis
It istheprocessofformation developmentofRBCs

sites

Infirst2monthsofgestation yolksac meroblasticstage
From3rdmonth Liver spleen hepaticstage

From20thWeek bitgins in thebonemarrowalso

Bythossthmonth bonemarrow is themainsite myeloid stage
active haemopoeiticbone marrow is red in colourdueto marked cellularity

calledredbonemarrowRBM
however there isprogressivefatty replacement throughoutthelong

bonesconvertingRBM to yellowbonemarrow YBM

Inadults haemopoeitic RBM is confinedtoaxialskeleton proximalendsoflongbones

Processstages According tothe monophyletic theoryof haemopoeisis allbloodcells

originatefrompluripotentor multipotentstemcells stemcellsare
capableofcelldivision candifferentiate intospecializedcellscalled progenitorcells

Progenitorcells
i CFO GEMM colonyformingunite granulocyte erythroid megakaryocyte macrophage

Lii BFU E burstformingunit erythroid erythroid series

Kii CFO e colonyformingunit erythroid erythrocytes

Civ Ba CFu basophil

C Eo CFU eosinophil

ki M CFu monocyte

ii G CFu neutrophil



Pluripotent StemCell

Myeloid stemcell lymphoid stem cell

CFUTGEMM T Lymphocyte B'Lymphacy

ILIFFE
E BI CFU ÉoCFU MYCFU G

FU

Mfemythaocyte Basophil Eosinophil Monocyte Neutrophil

n'atmoblast

É 8
Intermediate reticulocyte

BFU E Pronolmoblast normoblast

progressive decrease in size Gomm 7sum



stage Nucleus Hb staining mitosis
Homocytoblast
stemcell verylarge Absent Deepbasophilic Present t

Pronoemoblast
Large Absent Deep basophilic tt

earlynoemoblast Large nucleolidisappear Absent Basophilic t

Intermediatenormoblast Nucleusbecomesdense Appears Acidophilic t Basophilic
polychromatic polychromatic

Latenormoblast
coathochaomatic

small nucleus IncreasedHb Acidophilic Absent

Reticulocyte Absent IncreasedMb Acidophilic Absent

Regulation

bychythropolitin hormonemainlyproducedbythejuxtaglomerularapparatusofkidney
releaseoferythropoietin is stimulatedbyhypoxia ordecrease innumberofRBCs

Erythropolitinogen

aglobulin

renal
erythropolitic

factor

erythropoietin increasescaythropolisisbyactingatthesiteoferythropoiesis
Promoteseverystageofmaturationfrompronoemoblast to matureredcells
promotesHbsynthesisbypromotingglobinsynthesis potentiating ALAsynthase

promotes releaseofRBCs frombone marrowintoperipheralcirculation

Factors
actorsIncreasingErythropoietin secretion i Hormones androgens thyroxine ACTHprolactin

Haemolysates productsreleasedfollowingRBCdestruction

Iii Nucleotides NADNADBCAMP
in Vasoconstriction drugs



FactorsDecreasing Erythropoietin secretion a adenosine antagonists liketheophylline

pakaextrinsicfactor it oestrogen
vitamin B12 essentialfoered cellsmaturation
required foesynthesisofDNA maturation ofnucleus
deficiency causesfailure ofmaturation ofnucleus cellsremain largeCmegaloblasts

Folicacid requiredforDNA synthesis
deficiency causes megaloblastic anaemia



Hb Synthesis Fate
Synthesis synthesized in thecytoplasmofintermediate normoblasts
steps succinylcoA glycine

aand itp
ALAsynthetase

L amino S Laeuilinicacid ALA

Porphabittgjhydrogenase

Protoporphyrin IX

macitiitai

HaemoglobinI D
Globin is synthesized
in ribosomes

FateofRBCs destroyedafterabout 120daysdueto increased fragilityofoldRBCcell membrane
spleen graveyardofRBCs
Hbreleased after haemolysisofredcells is taken upbytissue macrophages

Tissue MacrophageSystem Reticuloendothelialsystem consistsof
in the bonemarrow partof liningof blood sinuses littoralcells

in in the lives Kupbfeecells
Iii in the spleen found in the pulp
ID inthe lymph nodes linethe lymphatic paths



FateofHb Hb

choleglobin tetrapyarolestraightchain

containing globin iron

globin Iron Biliverden
tetrapyarole straight

chainfaceof iron globin
Amino

acids bitidatiase

In blood
Amino gain Bilirubin

circulation acid
pool

taken up

it
storedas

bone marrowfor feeditin in bytheothertissues lives



Anemia
Definition AgroupofdisorderswithHbconcentrationofbloodbelownormalrange

Inadultmales L B g1dL
In adultfemales C 115
In newborns L 15
At 3monthsofage 9s

LowRBCcount 4million all2 is usually associatedwithlowHbinanemia

GradingofAnemia Mild 8 10gdi
Moderate 6 8
severe 26

Classification etiological Whitby'sclassification Based on causes

Type Example
DeficiencyAnaemia i Irondeficiencyanaemia

ii Megaloblasticanaemia perniciousanaemiadueto VitB12deficiency

Liii Mcgaloblasticanaemiadueto folicaciddeficiency
CivProtein vitCdeficiency

Bloodlossanaemia i Acutepost haemorrhagicanemia in accidents
haemorrhagicanaemia ii chronic post haemorrhagic anaemia

Haemolyticanaemias Hereditary Acquired
i Thalassemia i duetodirecttoxiceffects malaria snakevenom
i Sicklecellanaemia IDsplenomegaly
Hereditaryspherocytosis xD paroxysmalnocturnal haemoglobinaria
A GGPDdeficiency

Aplastic Anaemia due to failureofbonemarrowtoproduce RBCs

Anaemiadueto
chronicdiseases

tuberculosis malignancies chronicinfections chroniclungdiseasesetc



Morphological Wintrobe's classification BasedonMcu Metic

Type MCU MCHC Example
Normocytic acutepost haemorrhagic anaemia

78 94am3
Normal

Noemochaomic
Md

30 38 chronicpost haemorrhagicanaemia
thalassemia

Michocytic

yappy
irondeficiencyanaemia

Hypochromia

reduced

78dem3
redneed

chronicpost haemorrhagicanaemia
thalassemia

Macrocytic megaloblastic perniciousanaemia dietcBny
Namochrome

increased

94dem3
Normal

30 38 megaloblastic anaemia folicaciddeficiency

generalClinicalFeaturesofAnaemia anaemiahypoxia
due to decreasedo carrying capacityofbloodduetoreducedHb
generalisedmuscularweaknessduetomusclehypoxia
palloenessofskin mucous membraneduetodeficiencyofredcoloureHb in blood
respiratorysymptoms breathlessness increasedrate forceofrespiration

duetocompensatorystimulationofrespiratorycentre
cardiovascular manifestations tachycardia palpitation compensatorymechanism to increasecardiac output
increasedbasalmetabolicrate
lethargy headachefaintness drowsinessConsmanifestations

Daily ison requirement Adultmales S 10mg day
Adult females 20mg day

Pregnant lactatingwomen 40mgday



Characteristicfeaturesof irondeficiency anaemia
Koilonychia nails becomedaysoft spoonshaped

Atrophic glossitis tonguebecomes angryred
Angularstomatitis mouth

Plummer Vinson Syndrome oesophagus maydevelop
membranous webs at postcricoidarea leading to dysphagia
RBCs are microcytic hypochromia
anisocytosis poikilocytosis
serum iron so mg

Normal 60 160mg

low serum ferritin
characteristicfeaturesof megaloblaste anaemia
RBCs are macrocytic

Mcv 94 am3 MCH increases 50pg normal 28 32pg
Mcmc usualnormal 30381 becausebothMCV Mcmincreased

increased serum bilirubin smgldl normal 0.2 008mgdi

I fus



Blood Grouping Transfusion

LandsteinerLaw It states that

If an agglutinogen is present onRBC membraneofanindividual
the correspondingaglutinin must be absent in plasma

If an agglutinogenisabsent onRbc membraneof anindividual
the corresponding aglutinin must be present inplasma

Applicableonlyto ABobloodgroupsystem

Rh factor Rh antigenCDantigen first in Rhesus monkeys
85 population Rhtve
15 t population Rb Ve
There are no natural antibodiesofRhantigens

in our body unlike ABO system
Rhantibodies IgGcancrosstheplacenta are produced in
response to introduction of Rhantigen Rh tve blood in an Rh ve
individual these antibodies persist in blood for
years produce serious reactions during 2ndtransfusion

HaemolyticDiseaseof Newborn
Mechanism Entrance of Rhtue fetalRBCs intoRh ve mother's circulation
wingfirstpregnancy atthetimeofdelivery duetoseveranceofumbilicalcord
ProductionofRh antibodies anti D in motherduringpost partumperiod
Rhincompatibility reactionduring secondpregnancy

if the secondpregnancyalsobears a Rhtve child
theRhantibodiesIgG crossthe placenta enterfetalcirculation
agglutinationoffetalRBCs causing hemolytic diseaseof newborn



Manifestations

I Erythroblastosis foetalis appearanceoflargenumberof erythroblasts inperipheralblood
anaemiaduetoexcessivehaemolysis

Icterusgrantsneonatorum jaundicewithin24h ofbirthdueto excessivebilirubin formation
enlargedlives spleen

Keanicterus neurological syndrome sinceexcessivebilirubinformedcrosses
the notwelldeveloped blood brainbarrierofinfants

affects the basalgangliaproducingdisturbanceofmotoractivities
develops when serum bilirubin 18mg di

DHydropsfetalis fetus is grossly edematous

Prevention injecting singledoseofRhantibodiesanti D tomothersoonafter 1st delivery

BloodTransfusion
Commonsituations bloodloss

forquickrestorationofHbincaseofsevereanaemiaduringpregnancyoremergency surgery
exchangetransfusionincaseofhemolytic diseaseofnewborn
blooddiseaseslikeaplasticanaemia leukemia purpura
acutecopoisoning

DonorcriteriaAge 1860years
screenedfordiseaseswhichspreadthroughbodyfluids Hiv syphilismalaria

Hb Pcvshouldbewithinnormalrange femaleHb 7 12go0 maleHb 7 13g't

UniversalDonor O o ve

UniversalRecipient AB AB ve



cross matchingIm
Mayacellsofthedonorare directlymatchedagainst the recipient

toensurethatantibodiespresent in the recipient's plasmadonotharmdonor'sredcells
thoughdonor'sredcells are lessin quantitythanthe recipient theycause agglutination

due to highantigenicactivityofABOagglutinogens
ABOagglutinins donotreacthighly astheyarecoldantibodies

important to match donor's agglutinogens against recipient's plasmaagglutinin

Minos donor's plasma ischeckedagainstredcellsofrecipient
notvery important

MismatchedTransfusion incompatible blood transfusion causingagglutination
reaction ofdonor's red cells followedbytheir hemolysis

calledacutehemolytic transfusion reaction
Complications i shivering fence febrilereactions

ii Hemoglobinemia hemoglobinuaia
iii hemolyticjaundice

iv acuterenalfailuredueto Mbcasts block damagetherenal tubules
release of toxic substances from
lysed red cellscauserenal vasoconstriction

v hyperkalemia due toreleaseofKt fromredcells
maycausecardiacarrest indiastole



Functions

Leucocyte Functions

Neutrophil i phagocytosis

ii febrileresponsethroughendogenouspyrogen
iii cause reactionsofinflammation likevasodilationedema

Eosinophils i mildphagocytosis
ii defensemechanismofbody in parasitic infestations
iii role in allergicreaction detoxifyinginflammation inducing substances
inhibitmastcelldivision

Basophils i mildphagocytosis
ii theyreleaseeosinophil chemotactic factor that causeseosinophils tomigrate
totheinflamedallergic tissue
in releasehistamine serotonin bradykinin whichcausevascular tissue
reactions thatcauseallergicmanifestations

iv release heparinwhichprevents clottingofblood
Lymphocytes is B lymphocytes theirderivativesplasmacells areresponsibleforhumoral

immunity
Ii T lymphocytes are responsiblefor cell mediated immunity

Monocytes i phagocytosis

killtumourcells aftersensitizationbylymphocytes
didsynthesize complements otherbiological substances



Phagocytosis celleating

refers toprocessofengulfment destructionofsolidparticulatematerialbythecells
steps
Chemotaxisprocessofmigrationofneutrophilstothesiteofinfection
chemicalfactorsthatare releasedfromthesiteofinfectioninflammationattractsthe

neutrophils are called chemotaxislegcomplimenting
neutrophilschangetheirshapeto becomehighly amoeboid
bonemarrowis stimulatedtoproducemoreneutrophils

IDiapedesisprocessofneutrophils passingthroughthecapillaryendothelialcells to reachthesiteofinvasionintissue
neutrophilsfirstmarginate margination pavementing adheretightlytoendothelialliningrolling adhesion withthehelpofLselect

Opsonization Adherenceprocessbywhichbacteriaaremadetastytothephagocyte
Chemicalsthatpromoteopsonisationopsonins IgGantibody complementproteinsCsaC3b
opsonizedbacteriabindtothereceptorontheneutrophilmembranebyaprocesscalledadherence

Ingestionendocytosis membraneofphagocyteextendsprojectionsfombthsidestoengulfthemicrobe
The pseudopodia unitetoformphagocyticvesiclearoundthemicrobe
phagocyticvesiclefuseswithlysosome toformphagolysosome

Okilling

my

Nonoxidative Lysosomehydrolyzesthecellwallofbacteria lactoferrinsequestersironwhichisacquiredforbacterialgrowth
Defensingreleasedfromazurophilgranuleshaveunusualcyclicstructure

killbacteriabydisruptingtheiroutermembrane breakingsinglestrandDNA

thesemetabolites aregeneratedby NADPHoxidase
ActivationofNADPHoxidase isassociatedwithincreasedoxygenintakeofneutrophilcalledrespiratoryburst

InvasionIIFI jjj Releaseofchemotaxis
Chemotaxis

Diapedesis
i

Opsonization

Ingestion Killingout
a



NonSpecific InnateImmunity
presentfrombirth
Defense mechanisms are Mechanicaldefense

Chemicaldefense

DefensebyNkcells
Defensebyphagocyticcells
Defensebyinflammation fever

Mechanical Defense skinformsthepartitionbetweenexternal environment thebody
Mucous membrane coversthebodycavities mechanically trapstheorganisms secreteinhibitory

chemicals
Mucoustrapsorganisms especially in therespiratory al systems
Hairguardsalmostallopeningsofthebody filterallorganisms preventtheir entry
Ciliaalsofiltermicroorganisms aemoredust microbes

Tear secretedfromlacrimalapparatuswashesthemicrobes diluteschemicalsubstancesproducedbythem
Salivawashesmicrobes fromtheoralcavity alsocontains antimicrobial chemicals
Verneflowwashesmicrobesfromurinarytract
Defecationwashesawaymicrobesfromlower GItract

ChemicalDefense AcidicpHofskininhibitsmicrobialgrowth
Sebumfromsebaceousglandsofskincontainbactericidalsubstanceslikeunsaturatedfattyacids
Chemicalsinbodysecretions likelysozyme inteassalivasweatinhibitgrowthofmicrobes
AcidicpHofstomach Vaginakillsmicrobes destroys toxins

complement proteins inplasma activatedinresponsetoentryofmicrobes helpin
destroyingmicrobesbyfacilitatingopsonization phagocytosis

Interferonsareantiviralsubstancessecretedbyactivated lymphocytes



DefensebyNKCells NaturalkillerNkcells arethirdcategoryoflymphocytes afterB T

theyhavetheabilitytokill a widevarietyofmicrobes tumourcells
theseare largegranular lymphocytes
Lacksurfaceantigenreceptors

recognize antibodycoatedtargetcells killthemby antibody dependentcellmediated cytotoxicity ADcc
MechanismsofLysis osmoticlysisbyincorporatingperforinsintosurfaceofmicrobes

release interferons

possessFereceptorsthatallowthemtokill antibody coatedviruses
KillbyADCC

DefensebyPhagocyticCells Granulocytes monocytes macrophageskillmicrobesbyphagocytosis
Twotypesofmegs wanderingmacrophages mobileinthetissues

fixedmacrophages presentinspecifictissuesites inthebody
are

mtononucleae

calledasmononuclearphagocytesystemMPs

previouslyknownasreticuleendothelialsystem

MPSincludes Kupfleecellsof liver
Alveolarmacrophages inlungs

Microgliaofbrain
Osteoclasts inbone

Mesengialcellsin kidney

Langerhanscells inskin
Histiocytes in connectivetissue



DfensebyInfammaichemicalsreleasedbyinflammatorycells killmicrobes
Inflammation istheresponseofa tissuetoinjury
Characteristicsofinflammationatthesiteofinjury Ruber redness

Dolcepain

Calorincreasedtemperature

Tumorswelling
Functiolesia lossoffunctionofinjuredpartofbody

stagesof Inflammation
Vasodilation Increased permeability

injury permitsantibodies

I phagocytesenterthe

g
siteofinjuryvasodilation

t fluidescapesintotissuesincreasedblood flowtothe siteofinjury loanedema wheal

I
redness of the area increased permeability

dilation
bindweed innate

temperature
Cealos

histamine frommastcells basophils t
bradykinin bloodtissues flare
prostaglandins fromdamagedcells spreadingofredness

to thesurrounding
area

ÉÉ
Tripleresponse redline Wheal flare



Phagocyte Migration Phagocytosis

firsttoappearis neutrophil followedbymonocyte macrophage

phagocytesreachthesiteofinjurybychemotaxis diapedesis

phagocytesdie intheprocessofkillingmicrobes
withinfewdays deadphagocytes damagedtissuecellsfoamviscousfluidcalledpus
usuallypusisabsorbed buttherecouldbeabscess formationsometimes localisedaccumulationofpus

TissueRepair healingstage
facilitatedbymigrationoffibroblasts macrophage epithelialcellstothesiteofinjury
tissueplasminpromotesmigrationofkeratinocytesthataidhealing
proliferationofcollagenproducesscar

Feud protective phenomenonofthebodyagainst infections
increasedtemperaturepreventsmicrobialgrowth

feverfacilitatesactionofinterferons differentbodyenzymesthatinhibitmicrobialgrowth
Thus unlessveryhigh deleterious fewershouldnotbebroughtdownimmediatelybyantipyretics



Acquired specific Immunity I cell
mediated

humoralantibodymediated

HUMORAL IMMUNITY mediated byantibodies producedbyplasmacellsintuanproducedbyBlymphocytes

Role defenceagainst extracellular bacterial viralpathogens

immediate hypersensitivityreactions type I I II

associatedwithcertainautoimmune diseases

Types
Primary responseofthebodyonitsfirstencounterwithaspecificantigen laterperiod 4days 4weeks
Secondary responseofthebodyonsubsequentencounterwiththeantigen quicker moreabundantduetoimmunologicalmemory

Stagestmechanism

AntigenProcessing Presentation RecognitionofAntigenby
Antigenentersthebody Lymphocytes

t lymphocyteshaveantigenhecognitionreceptors
phagocytosisbymacrophage

passing

immunoglobulins in B lymphocytes

breakdownofphagocytesed Tcellreceptors in T lymphocytes
d d

receptors are specifict
antigenpolypeptidefragments processed antigen onrecognition binds

combinewithMHCII
to specific acceptors on thelymphocytet

processedantigen ispresented surface
to immunocompetentlymphocytes
bymacrophages antigenpresenting

cells



LymphocyteActivation

lymphocytes bindwithantigens

become activated become

larger calledBlasttransformation

Activated
T cell B cell

t
Blastcell

4

Blast cell

p gg Plasmacel Memory

Bcell
MemoryBcellsprovideimmunologicalmemory forsubsequent
encounterwiththespecificantigen

Production ofAntibodies
Plasma cells secreteantibodies immunoglobulins

at the rate of 2000molecules s
inprimary response IgM is producedinitially
later switched to IgG

Inactivation ofAntigen AttackPhase EffectorPhase
inactivationofantigen byantibodies by 2 methods
9 Directattack Agglutination clumping

Ag Ab precipitateformation
NeutralizationofAgbyab
AbcauseruptureofAgcells



AttackthroughComplementsystem
ClassicalPathway activatedbyantigen antibody axn
Alternative Propeadin Pathway activatedbybindingofpaperdin

withcellwallofinvadingmicrobe

MYiii fÉ
8 Primary response

whacks 8



CELL MEDIATED IMMUNITY
Role protectsthehostagainst viruses fungi intracellular pathogens

participatesin allograft rejection

participates in delayed hypersensitivity reaction
associated withcertain autoimmune diseases

immunityagainst cancer tumour immunity

stages
Antigenprocessing presentation

Antigenentersthebody

t
phagocytosisbymacrophage

t
breakdownofphagocytesed

material antigen
processingt

antigenanalysertimeBiggs
t

processedantigenis presented
to immunocompetent lymphocytes
bymacrophagesantigenpresentingcells

RecognitionofAntigenby
Lymphocytes

lymphocyteshaveantigenhecognitionreceptors
immunoglobulinsin B lymphocytes
Tcellreceptors in T lymphocytes
receptors are specific
processedantigen onrecognition binds

tospecificacceptors onthelymphocyte
surface

CDyt recogniseclass I MHC
maturelymphocytes

on t recognise class II MHC



T lymphocytes differentiation

TeCoytotoxic
CDstT I Ts suppressor
CDatT I I helper

delayed
hypersensitivity

T Tco operation differentiation ofTlymphocytesintoTn TsTe T
is interdependent

T lymphocytememorycellsare alsoformed whichspreadthroughoutthe
lymphoidtissueofthebody causemorepowerfulsecondary

response on subsequentexposure

Attackphase
Tecellsbindantigenbearingcells destroythembyfollowingmechanismsPerforinmediatedkilling performspunchholes inthe membraneoftargetcells

in the presenceofextracellularCalcium which causecelldeath
Lysisthroughcytotoxic substances
inductionofapoptosis bysecreting tumornecrosisfactorB TNFpwhich increases Cat permeability intargetcell

increased intracellular calcium activates enzymesthatcause
degradationofnucleus producingapoptosis

Ty cells y
THa secretecytokines IL 2 gammainterferon int r TNFB
THz secrete 32 45,610 73

involved in activationof B lymphocytes to produce Ab T B cooperation

Ts cells regulate activityofTecells
prevent Tecellsfromdestroying body'sowntissue
suppress the activitiesofThecells



Platelets
unctions

IRoleinhemostasis hemostasis isthespontaneousarrestofbleedingfromaninjuredbloodvessel
w indotration importantroleintheformationofintrinsic prothrombinactivatorwhichis responsibleforonset

ofbloodclotting
1 Clothethaction duetocontractionofcontractile proteinsactinmyosinthrombosthenin presentinplatelets

PDGFincytoplasmofplateletshelps inendotheliumrepair
É hasÉ9dttheirpropertyofagglutination plateletsarecapableofphagocytosis

C Transportstorage 5HT serotonin is stored inplatelets transported tothesiteofinjury whereit is released

NormalCount 150,000 450,0001mL

Hemostasis spontaneousarrestor preventionofbleedingfrominjureddamagedvesselsbyphysiolocialprocess
3steps vasoconstriction

formationoftemporaryhemostaticplug
formationofdefinitivehemostaticclot

Injury to wallof
bloodvessel

Endotheliumisdamaged
collagenexposed

thromboplastins

Plateletsadheretodamaged
system

viaextrinsicReleaseof viaintrinsic
system5HT othervasoconstrictors

vesselwall

v
Activatemoreplatelets

my
Aggaegatinkadherence Activationofofplatelets coagulation

Temporaryhemostatic Fibrin
platelet plug

Definitive hemostatic
clot



GGHiqngyagggfgti.cn
lossoffluidityofbloodto ajelly likemasscalledclot

formationofprothrombinactivator intrinsicpathway

herogenintoyoga

Pathway

conversionofprothrombintothrombin

Clottingfactors I Fibrinogen

I Prothrombin ChristmasfactorPlasmathromboplastin component PTC
Stuart Promefactor

g g

CI x
Thromboplastin

plasmathromboplastin antecedentII calcium

I Labilefactor proaccelerin

II
Hagemanfactor
Fibrinstabilizing factor



Mechanism IntrinsicPathway ExtainiePathway
Bloodtrauma or
Exposureofbloodtocollagen extravasculartissue
underlyingdamaged endothelium a

chargedwettablesurfacesaggy

matobloodvessels as

exposureofbloodtodectronegatively
Tissue thromboplastins

Factor 111

Plateletactivation

XI I Xla
Plateletadhesion

Ma

Get
I v

Positivefpn.mn
ggn

qaaprothrombinactivator

Prothrombin sThrombin

Fibrinogen Fibrin
qigong'siigen

ribaintiids

steps

Proteolysis
solublefibrinogen

Fibrinmonomert peptides
Polymerizatif

paganpolymersolublefibrindot
taffeta

insoluble fibrindotpolymer



Fibrinolysis processthatbrings about dissolutionoffibrinby plasmin fibrinolysin whichis
presentinbloodin inactiveformcalledplasminogenpro fibrinolysin

intrinsic

A Tissueplasminogenactivator
Plasminogenactivatorsystems

th
UPA urokinasetypeplasminogenactivator

Pas

ExtrinsicPAs Plasminogen

b piggy thrombin

Fibrin Fibrindegradation
products FDP

InteinsisPAS
XII v ya

Prekallikrein

Kallikaein

v v Thrombinplasminogen
plasmint

IFibrindegradationFibrin products FDP



Anticoagulants substances whichdelayor prevent the processof coagulationofblood
Anticoagulants endogenous heparinproteinc antithrombin111

exogenous heparin EDTADieumarcel warfarin

EDTAEthylenediamineTetraaceticAcid
actsbyitschelatingeffectonbloodcalcium
inactivatescalciumbyforminginsolublecomplexwithit thusCais

unavailableforclotformation

SodiumCitrate preventscoagulationbyinactivatingCaions
Doubleoxalate ammonium potassiumoxalates

oxalatesformaninsolublecomplexwithcalciuminblood thuspreventcoagulation
Sodiumfluoridenotastronganticoagulant mixedwithoxalate usedforcollectingbloodsampleforplasmaglucoseestimation

Heparinpreventscoagulationforapprox24hoursbyneutralizingthrombin
facilitatesactionofantithrombin111 thusparentsformationoffibrinfromfibrinogen



Haemophilia A classic hemophilia

bleedingdisorderdue to deficiencyof factorvill
X linkee recessivedisease

clinical features bleedingtendencywhichappears ininfancy mayappear inadultlife
i Softtissuehematomas hemarthroses bleedingintojoints leading toseverecripplinghemalthropathy

Lil Bleedingusually persists fromdaystoweeksinspireofclotformation
Anais prolonged APTT activated partialthromboplastintime

prothrombintime bleedingtimeare normal

Eatment transfusionoffreshblood asonstoragefactoevin is rapidlylost
or transfusionoffactor vill concentrate

HemophiliaB ChristmasDisease

deficiencyof factor Ix
sex linkedrecessive hemorrhagicdisease

Featuresclinicallyindistinguishable from Hemophilia A
Diagnosis prolonged PTT partial thromboplastintime

Comal PD
Treatment replacementoffactor IX

vonWillebrandDisease mostcommoninheritedbleeding disorder

due to deficiencyof von Willebrand factor vWF
rWFplaysanimportantrolein hemostasis as itserves as acarriesforfactor

vill essentialforadhesionofplatelets totheinjured vesselwall

deficiencyofvWFleads todefects in formationoftemporary definitivehemostaticplugs

Clans mucocutaneous bleeding

epistaxis easybruising
hematoma menorrhagia GI bleeding

Diagnosis prolonged bleedingtime

assaysofplasma vWF
TreatmentDesmopressin DDAvp analogueofADH increases factorvillactivity
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