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INTRODUCTION TO CELL INJURY 1

INTRODUCTION
CELL TNDURY

> dizeage taking place in the humon body abt miuoscopic level
7 becauge TigkueS are not funthioning normally

> dit cell domage or not oble to funut™ properly

CAVSES OF CELL TNJURY
1. PHYSLCAL FACTOR
7 Eg: Temperotuwre
2 oo high termperoktuwre <> burny ingury
2 lecs harn wnormal 7  Suh 2er0 ternperakure Lerostbite ]
2. ExXPOSLORE TO CHEMICALS
3. EXPOSURE TO INFECTLONS

4 GQENETLC FACTORS

HYPOXIB
7 m™mC Ccowce of Cell injury

- H >
4pPo "S5 b el howing less o, for ukilizok™
oxia 7 Oxygen

= oalveolar Oj ~ &
l diFFuSeS iNto T“‘
t.me/latestpgnotes
Blood
l 3
Hb LrRBC] + O, b
l | © © o
Oxy Hemoglobin Qo —>, Oxy-Hb — ¢

l :

CELLS / TISSUES

4 COMMON CALSES OF HYPOXLA L'HASH - mnemonic]
3. #ypoxic HypoxiQ
> High awitudes
7  cOPD
~  ILD [interstitial Lung Diseasel
=% R.'uahi: = Left shunt

2. @nemic Hypoxid
2 dit I funcional Hb

Bnemic

* Ritered Hb
“ €O Poisonining — CO-Hb 7 Headache, Cherry-red color trt

Y
Mek Hb 5] PrepLadder



MET Hb

24 oxidokion
— H
Lyt Bs reductose

Fe > Fe3Y —= MeTHb

Met Hb a|w NEWBORMN o0n exposure to DRUGS like Nitrite, SulfFonamides &
local aneskektics

* Met Hb also oajlw Tt Ndividuals T u.‘tcr.hrorne BS reducktaSe deFic.ienu.‘.

* R by IV Melmylene Blue [Redudr)q aqent 1

3 @L—aqrml: HypoxiQ
+ Ischemia [ orteria) obstrut” ) T more common cause of Stagnant hypoxia
=  congest™ [ venous obstrudt ]

4 ®@istotoxic hypoxio
> (ytoChrome 2 Cyonide
° aJw 1v Nitroprusside longterm usaqe
* cyonide poison'inc‘ alw Brick red discoloration
* R bL‘
* By [memylcobalamine ]
* Amyl nitrate

* Sodium ThioSulfote

MOST ComMMON CAUSE OF HYPOXIA — ISCHEMIA
t.me/latestpgnotes
SEVERITY OF INJURY AFFECTED BY

1. Noture of the cell
2. LDurokion

SENSITIVITY OF CELL TN @20DY TO ANY KIND OFf INJORY

Neuron [amin] ) cordiot Fibre [Qominl » skeletol muscle Fibre » Fibroblast

f= E
Sensitive resiStonNt
3. ORGANS L[specific Areas more susSceptible to iSthemic dtlma.cae]

Q. CNS

* PurkKinje Cells in Cerebellum
* cerebral corticed neurons in lougers 3,5 & 6

b. cARDIAC TISSUE 2 Sub endocardial area
c. GLT = Splenic Flexure

INJVRIOVE AGENT
|
¥ ¥

PDAPTATION CELL TINJURY

v \7
Reversible IrreversSible

d
cell deat |E4f) PrepLadder




REVERSIBLE CELL INJURY
REVERSIBLE CELL INJURY

{ o ~ mitochondrio Offecked —> 1 ATP —> AFFecks
1. cell membrane

Q2 ER
3. MiSc. chonges

1. CELL MEMERANE

L AP =~ L Not kY Pump activity [ 1 Natinside the cell ]
4

Waker inside

\)
CELLULAR SWELLING / HYDROPIC CHANGE [1° mjuostopic Futurel

1

BLER FORMATION
LOSS OF MMICROVILLT
MYELIN FIGURES
2> small & spirad fragment’® derived either from cell memn-
brone Or membrane OF orqonelles
= moade up of phospholipidg [ dit denaturat”™ oF PL]
2 intracellular vsvally , can be Seen extracellulorly too

a. ER [ EnpoPLAasmiIc reTicuLum{]iepatecijogigniReugh Endoplasmic Reticulum]

J PATP —> Ribosomes break cwoy 4 Protein Synmkesis
misfolded Proteins accumu lakion

3 MISC. CHANGES
I 05 2 1T Guycolysis = 1T Lackate —> ACIDoSIS [4 puj

Q. NUCLEULS

@ acidogic @
>

HOrhoQeNnOVS oppedrance clumping of chromatin
OF nudeus [ Potchy deposit® oFf chromatin morerial ]

b. LIVER =  FATTY CHANGE

Lipid
droplets

C. M1TOCHONDRIAL | AMORPHOUS DENSITIES %< P ca ' accumulat? o & aTP
in mitochondria



IRREVERSIBLE CELL INJURY 4

1RREVERSIBLE CELL TNJURY
|

MITDLHONDRI;L DYSFUNCTION NE:.ROSIS
l l
CYT € LEAKAGE INTO CYTOPLASM > 444 BTP LdIt Hypoxial
l ,i )
APOPTOSLS ': Enerqy dependent ca™" Pumps Ffouls
l - l
CELL DEATH : 21 ca*’ INSIDE THE CELL
' |
I F +
MLTOCHONDRIAL DENSIVIES ENZYME ACTIVATION
l J *  Lysosomod enzymes
CELL DEATH * Phospholipase

] ¥ Nvudeases

LYSOSOMAL ENZYME ACTIVATION [m.'lmp] - CELL DEATH

— > ® Pyknosis [ink dot nucleus]
NUCLEASE RACTIVAT" — @ Km—sorrhuistﬂudeur frogmentation )
il <8 Km—go\qsis [ Total Rreokdown of nucleus]

PYKMNOSLS KARYORRHE RIS KARYDLYSIS

=  Op GEL ELECTROPHORESIS
%  NORMAL NUCLEIC ACIDG —  oppeoar As Single band

2 NECROTLC NUCLEIC ACIDS > Oppear A4S SMEAR PHTTERN EE:ER :;ﬂ&ﬂl
D TTERN
"  APOPTIC NUCLEIC ACIDS ™ oppear G5 STEP LADDER PATTERN PATTERN

PHOSPHOLIPASE PACTIVATION — cell membrane du.muqe

Eg: Cardiac cell Lintracellulor enzyme Ctroponin) @
I

¥ i
REVERSIBLE CELL INJURY @ TRREVERSIBLE CELL INIURY Cﬁ
l l VL 55
~ cell becomes bigger 2 membrane damage
~  no membrane domage 7 enaymes in cardiac cells leaks oot
7 enzymes woOn't leak ovt 7 1 enzyme leve| in blood
7 enzyme level normal in blood ™ Seen in M1
=

Seen in quinu.

5] PrepLadder



TYPES OF NECROSIS S

SUB TYPES
1. COAGULATIVE NECRDSIS

> me subtype OF mNecrosis

7 mMC comse 2 ISCHEMIA
~ denoturotion or inactivation of hydrolytic enaymes
2 ajw “TOMBSTONE PPPEARANCE .
= commonly ojw AHLL ORGANS except CNS cn'uLnnv.c_ o
=  7ZENKER’S DEGENERATLON
e cooqulative necrosis in Skeletol muscle
7 ow Typhoid
= c.omrnonh‘ ajw ne.u.tmphilit. inFiltrm:'n

Bpen

i INFARCT _-_/ 1
P localized oreo Formed dit ischemia __@ <Q:D<—- BASE

= osuadly trio.ntaulu_r n Shape INFARCT
7 Ppex of inforct pointing the direckion
OF Site of Obstruckion
=  SUB TYPES
0. WHITE INFARCT
* Seen ojw organs T end artericd blood supply particularly in Solid organs

£q ¢ Heart , Kidm.q,s

b. RED INFARCT

* Seen In orgurtgmemStp)g-ﬁg;teg tissues
" Seen in orgons © Dual blood supply like Lungs | Liver

A. LIQUE FACTIVE [ COLLIQUATIVE NECROSIS
7  Hydrolytic Enzymes Awivokion 7 bamoge to tissue architecture
> EXAMPLES
= CNS TISCHEMIA
7 INFECTIONS Lalw pus formakidnl] Lojw Stophylococcos oumrevs infeckions ]

N T A
! TREER i s
’} I. '!'i. r_; \ .?%_.;441.-. ;l"'l : '*:.
S e pUYTEE S
A
T R Ay i
:t-'ﬁ-"-'*;ﬁ: ' J'?._-' et s
i g ANV O b
8 T E N TE R
Vg AN 2 'l - Rl ":.““. ‘: '.‘*':.: ’ .
LLAUEFACTIVE NORMAL BRAIN LIQUEFACTIVE

9. CASEOUS NECROSIS
-  ‘theese - like newOtic materiol
=  Skructural outline not preserved

— cooqulokive Newosis$ + LiqueFactive Dewosis
7 cooqulakive newrosis iz the predominant contributor




2 SEEN in alw

S T
2 fungi [ systemic] } NOP - tubertular
= Syphilis causes

= @Gronulamokoug Reatkion +nt
—  monocytes & Lymphouyte infiltrakion seen
=¥ Lunqe.rh&ns Goint cells ore olw Tubercule LT8]

4. FAT NECROSIS
? 0w orquns t high Fars or Lipate acivorion
>  SEEN 1
* injury to breoast tissue
* injury to Omenturn tissve
* ponueakitis

=  EXAMPLE

ACUTE PANCREATITIS

J
Gall stones [ Alcohol
3
Lipose ackivotion Sr. ca® level 1% the importont
¥ Prognostic Fator to OSSess
Lipids > FaHyladdsestp S |Severity OF Pantreakikis

SAPoNIFLCATION LChalk-like” yellow white depositz]

= In PANCREATITIS, there % Involvement OFf
* Ponwreas - Liquefuttiue NewrosiS Seen
* Pen Ponueokic fFok =  Fok necrosis Seen

5. FIBRINOID NECROEIS
=+  PATHOGEMNESIS

eEndoMelial cells

LUMen
£brinoid Necrosis

ENDOTHELLIAL CELL INJURY

1)
Immoune Complex
P
Damage to plasma protein D the vessel wall
J
Inside the vesSsel wall deposition of plasma protein
J

FIBRINOID NECROSIS % PreplLadder



= SEEN  Qw) 7
" Molignant Hypertension
* ASthofF Body
* Immune Complex pisorders ~ Type 3 hypersensitivity Reackion [PAN|HSP

GANGRENE

DRY GANGRENE WET gANGRENE

- 1schemia ~ Iscthemio + Secondary infedt"
> coogulokive newosis = liqueFackive NHewrosis
GAS GANGRENE

2  Subtype 0F wet gangrent

2> ojw clostridiom welchii

t.me/latestpgnotes




APOPTOSIS 8
APOPTOS1§ = falling of leaves
CASPOSE DEPENDENT PROGRAMMED CELL DERTH
controlled by Genes
AFFecks Single cell or Smoll qvoup of celid

J ¥ 1 v

GENES ASSOCIATED IWITH APOPTOSIS

PRD - RPOPTOTIC GENES ANTL - PPOPTOTIC GENES SENSORS

~ BRAK quw 7 BCl - gent [rost imp) | > BiM  quw

7 BAX qunw = Bl - x gerw ” BiD  gquw

Ed Psg gene (wost irop] 7 m™mc -1 gene 7 PUMA Qe

2  corticosteroids ¥ Gex Steroids 7 NOxa gene

2> Bd - Xg

=  PromoteS apoptosis 7 inhibitg apoptosis —>  Bolances opoptosis
> Bcl -2 gene ojw  Follicvlor Iymphoma

> MCl-1 gene ojw development of resistonce to chemolherapy

=iy

BC.I - XS qene

APOPTOS1S PFFECTS SINGLE CELL | SmALL GROUP Df CELLS
NECROSTIS HFFECTS LARGE GROUP OF CELLS
NECROSLIS IS ALWAYS PATHOLOGQLCAL
APOPTOSIS CAN BE EITHER PHYSIOLOGICAL OR PATHOLOGICHL
t.me/latestpgnotes

PHYSIOLOGICAL APOPTOSIS SEEN LN

1. Embrx‘oqe.ne.ﬁs

2. Females oF Reproduttive Age qroup L menstrual wycle]
3. Apoptosis of MMMt TLC oFter infetsion subsides
A.

y S : = .
&1 ey o Nale Ty 4] f !
$ € .. T i, ¥ g

My s ) i o i

I ST | z ‘I- L ‘l . L ._ I e I! I.- ]
L : y ot a wALELS _;-:'.' neH i o
¥ ¥ A F il ol 1 e J
T - L ‘”
I by L gL =,-4-'QI"'~ E‘
- J ) : S 12{.

i g e @
COUNCLILMAN [ APOPTOTIC
PPTHOLOGICAL APOPTOSIS SEEN IN piei

1. DNA Dcu'nutae.

puct obstruckion [ salivary glands| Pancreas)

viral infection OF hepatouytes —+ COuNCILMANN BODIES [APOPTOTIC BODY]
Transplont rejeckion | Graft VS Host Disease

Retinitis Pigmentosa

* Rods — recponsSible for DIM LIGHT VISION [(Rods - ®anst]

* cones — vesponglble for DAY LIGHT VISION [(Qones = (©oLor]

* Excessive opoptosis Of vodg +nt > NIGHT BLINDNESS

o p oo

PATHWAYS OF APOPTOSIS
INTRINSIC [ MmMITOCHONDRIAL PATHWAY

CELL CELL
Growdif fotor

defitien
Mitochondria Growolh Fatkor Mitochondria n

@)
7z
VUMLE 7 YTy gmea-a
CH c




EXTRINSIC PATHWAY

WO 7 &7 FAS -LLGAND ) TNF -d

cell marmbronL

= TNF -® /RS IEnas
g} %' — FADD [FAS Associoted Deall DOMOIN]
IMERIZATION

CASPASE 8 PROCASPASE B * caspase B +nt in animals
i s * Caspase 10 +nt in humans

INTRINSIC | MITOCHONDRIAL PATHWAY EXTRINSIC PATHWIAY

! qrowm Fobors FAS-L|TNF o, Releage
N [in severe damagel
4 Bd, Activor" J
4 FARS -L|TNE -& + £AS[ TNF - R
Bcl, replaced by BAK/ BAX l
J TRIMERT ZATTON
1 mitochondrial Pameaobilily 1
d Activakion OF FEADPD
T Cytochvome ¢ in Cytoplasm {.mellatestpgnotes d
! PRO CASPRSE G —+ CBASPASE B
A Bctivet® OF APAF - | J
| T AcktiyotD OF CASPARSES 3)&|F
* Bckivot™ OF CASPBRSE 9 l
J PROTEASES
SHmulalL CRASPRSES 36 ]'4 A Adcivat” OF _< ENDONUCLE PSES
J J
R < PROTEASES CEL. DERTH
T Adival” OF ENDONUCLE BSES
l
CEUL. DERTH

APAFL -  Apoplosgis H':J;'wul-ihq fackor 1

CASPASES
=~ oyskin wonhaining
=  INTRINSIC | MITOCHONDRIAL PATHWAY

* initiokor cacpases — casepse 8 [ NINE]D
— CASPRSE 3(6]F

s Profeage , Acking at Aspartic Acd Residues

Exeacutioner casposes

=  EXTRINSIC PATHWAY
* initiokor cocpases =  cacepse 8 [EIGHT]

Executioner caspases — CASPRSE B[6[F




SALIENT FEATURES OF APOPTOSIS 10

1. CELL SI1E
—+ cell Size dewreasSeS [Shrink.u.(i-e]
> dit Skructural protein destroction by proteases

<> one OFf the eorliest chanqe

2. ND INFLAMMATION | CELL MEMBRANE INTACT [ no phospholipase activation ]

3. CHROMATIN CONDENSATTION PUOVCOOCCICOOOOOOIDIN
5! '
> dit Endonuclease ackivakion U ’
7 HollmarkK Ffeokure OF apoptosis 3 e iy 3 3"
Q0N HOQOK  HOQOXK Em Em
5! 5! .1 ! !

= most choaracteriStic Feakure of opoptosis

L. GEL ELECTRDPHORE SIS
™ NORMmAL NUCLEIC ACIDS = oppeor as Single band

™  NECROTLC NUCLETC ACIDS =  oppear as SMEARR PHTTERN
— APOPTDTIC NUCLEIC ARCIDS =  appear 0S8 STEP LADDER PATTERN

5. TUNEL TECHNIQUE

¥ this technique wuses dotp
(Y | STEP SMEAR
aLathes ar 3 OH LADDER  PATTERN
PATTERN

2  more amount OF dye i& cltached in apoptosis
* more intensifed colowr CBrownl occours
" con be picked up by light microscope

= 2

. 2

i ‘ -':L! 2 e
>  Tunel stands For t.me/latestpgnotes Y ke LSS
* T 2 Tdt [ Terminol Deoxynucleotide transferase]] 18 ii@ ?

> Zalil

* Vv = dOTP h : ‘; ' I i Ly S

* N = NicK F < o :'&

“~ e . » ‘
* E 7 End - aN Wl e

6. STRINING done by BNNEXIN V'’

FLLPPING CONCEPT

El? * atratks ™M thioc%t:it. cells
Normal — [|npoPpTOSIS e  NO time for enzyme Ienknge} KD
‘J *  cell membrone intadt INFLnMMHT"

ANNEXTN v’

= molecules thot can Flip over are [ expresSion inueotes ab the time OF o.poP(:osls]
* Phosphotidyl serine
° Clg
* ThromboSpondin




BOOSTER POINTS W
= wmcl -1 qene ojw development of resistonce to chemolheropy
~ In Troumakic Neuronal injury , OLE Cppoptosis Initiaking fodor] is Secreted
> N0 caspase ackivation
>  directly activoabes endonucleases £ Proteases

= (DI ®m1oINO PHENYL INDoOLE [ DAPI] =  Dbye vseful for detect” OF Apoptosis

EXCESSIVE APOPTOSIS SEEN IN
= Neuro degeneraktive disorders
=2 Virus infecEiong

REDUCED BPOPTOSIS SEEN IN
<+  Auto immmune disorders

Pls‘s GENE
- ockivoakes durinq PNA domoqe

P53 gene
DNA domage > T Apoptosis

2 Preventg the accumulotion OF altered cells = GUARDIAN OF GENOME
2 locaked on chr [Fp

t.me/latestpgnotes
= mutation in pHk3 T cancers

* around 507 of humoarn cancers are dlt p53 motakion

PYROPTOSIS
INFECTIONS
!
Intva cellulor Receptors [ Nod like Receptors]
|
INFLAMMASOME
L l 1
caspase 1 caspase 11
l J
L1 Cell dealR
J
Fever

2 Overadrivity of NLR — BUTO INFLAMMATORY SYNDROME
=  MORPHOLOGLCAL FEATURES

>  cellulor Swelling @

-~  Inflommokion @




12

ND CASPBRSE ACTIVATION

NECROPTOSTIS
O & & FAS-LIGAND] TNF-o
cell marmbrank
TNF -® /ERSIEas]
S 6 S
INE + TNF-®
RIP 113 | Receptor assolated Kinase]
_l
¥ 3
ROS [Reackive Oxygen Species ]
* Lysosomal /mitochondrial damage
* 4§ BATP

y

SEEN

cm damage @ / Inflammoakion @

Caspase independent Programmed cell dealR
NECROSIS + APOPTOSIS - PROGRAMMED NECROSIS

IN

PHYSIOLOGICAL =  moammoalian gvowfh plote
PATHOLOGICA L

=  Poncreotitis | Reperfusion injury |

> Steatphepakitis| ParkinisomiEMesipgnotes

MICROBIOLOGY LINK

—
.—’.

cmy  avoid apoptosis by forming ° FLIP PROTEIN® =

cmv  destroyed by Newoptosis

fREE RADICAL INJURY

_).
.—’

_.)

Free rodical have unhpoired e~ in kR Skruckure
highly reactive moleales

FREE RADLICAL FORMATION ASSOCIATED 1

2 Rodiokion

“  Reperfusion injury

2  Heoavy metal Injury lcu|fel

D Infectiong

[ FENTON'S
4:&1* F€3+ REACTM]

X7

O, 7 Superoxide 7 Hydrogen > Hydroxy|
on Lo 1 Peroxide [H 0.1 Radical Con™]
l

Free radical

|

inhibit Caspase %

Damoqe YO DNA |Proteins | Lipidg

l

AUTD CATALYTIC REACTION

l
Cell Deaf

5] PrepLadder



> m™most dongerous free vadical = Hydroxyl rodical
2> odomoge from free vadicals can be prevented by

ANTI OXIDANTS
1. vitomin H,C, E
2. Plosma proteins
L Tronsferrin [ Fel
b cervloplasmin [ cul
3 EnzymeS

2 = SOD
, gsh
Glutahione catolaSe
Peroxicdase gs-s9
H,0 H0
0. Suyperoxide dismutase [sob]
b. coktalose
c. GlutalRione peroxidase
CELL PADAPTATION
SUB TYPES t.me/latestpgnotes

1. BATROPHY
7 A Z absent i Trophy = growm
2 J number § | Size oF cells or tissve$
> ReaSON

Protein Degradotion

l

Proteins are atgadhed to Ubiquil:in

l

PROTEASOME

1

Proteasome destroy the proteins

= POnb oxidonts

In short, UBLQUITIN BTTACHED PROTEINS ARE QOING TOD BE DESTROYED BY

PROTEASOME

PHYSIOLOGICAL ATROPHY
1. PAtrophy OF notodhord
2. Atrophy OF duckus arteriosus

13



PATHOLOGICAL PATROPHY 14
2. Molnukrition
Q. DiSuse Okrophy
3. Senile atrophy
2 dit old aqe , gvadval deposition OF lipids on blood vessels
> cerebyal ortery in broin qoing to develop afrerosSclerosis

l

J Blood supply to broin —>  deficienwy of Ach
Ll Me.t.‘un&t Nucleus S LosS OF memdry
Lreason)
I Neurons contain Senile Dementia
Acetyl tholine [ Plzheimer's Disease ]
W Memory

4 PRESSURE ATROPHY
Obstruction at urinory OutFlow level

t.nie/latestpgnotes
MmOre orine ocumulating nside the Kidneq

l

cormpression of corvtical port of Kidney

l

Cortical part undergoes okrophy

SO ABSENCE OF GROWTH OF CELLS , eifher dewurzale In Dumber or 8ize OF cells
leads to akrvophy

NEW CONCEPT REGARDING ATROPHY
> EPRRLIER considered as —  ToTALLY BENIGN CONDITION
NOW considered SOME as =  PRE MPLIGNANT CONDITION

Pre malignant condition

l

Endometriol carxef [ usvally elder pakients ]

l |
d y

THPE I T(:“:.g 2

5 PrepLadder



1 Estrogen Suffer from endometriol akvophy
[ rFemaoles hove Patients have P53 gene mutakion

Endometrial hgperplo.Si& ] l

T risk 0F Type 2 Endometriol concer

2. HYPERTROPHY
® Hyper = ExceSSive ; Trophy = growTh
> 12 Size ofF individual cells
2 dit oversynfhesis of strutkural protein
= polk Phgsiologico.l & Pul'ﬁolotaic_d
2  PHYSIOLOGICAL
1 Pregnoncy [utevus , breost ]
2 Pubkerty
3 Body buwlders

7 PATHOLOGICAL
1. Cordiat pakients = powticworly Hypertension
2 Stricture - harrowing OF Lumen £, Intestine

V
Area prior to it underqo hypertrophy

Heart pumps into Aorta

\2 t.me/latestpgnotes
Prescure in WLFt ventricle i€ more than pressure 1n Horta

N

In Cose of HTN s LV howe tD exert mnorve Force
J

overtime , Lv gets hypertrophy
J

Risk of coxdiact failure

3. HYPERPLASIA
7 Hyper = Inwease ; Plasia = number

7 1 number OF cells
?  Bom Physiological & Pafhological

= PHYSIOLOGICPL
1. Pregnongy [ uterus & Breast tissve J
a. Puberty [ uterus & Breast tissve J

=  PATHOLOGICAL

1 Endometrial Hyperplasia [ Pre - corcerous conditionl
2. Prostotic Hyperplasia L Be!\ign prostatic hgpefplo.sia]

% PrepLadder



Benign Prostatic Hyperplasia 16

Aindrogen dependent [ 7estosrerone not responsible

l 5 d reductase

Di Hydro Testosterone [ DHT ]

|

T ™No. OF cells n the prostote
4
clinical Symptoms of potient

= elderly mMman

5 delayed mickurition

2 problems G gtorting OF Stream

i Strearmn 12 Hot OF proper strenql'ﬁ

>  strearn Can't be controlied
J

* Prostate Size [ Periuremra) zone enlarges]

J

Compresses uUrelhra

Important t0 Know because oOFf Q reasons

M)

_’

| !

IF patients Symptoms (ii) BPH ig not a wisk fackor
are Seen U the help of DHT.Me/latesipgnofers development of Ca prostate
d Las thiz i2 a benign condition]

RelieF con be pryovided to the
pokient by ¥ concentrok” of
DHT by FINASTERIDE [ 5o -
reductose inhibitor

l
4 Size of prvostote In elderly
male patients & provideg
symptomoktic Telief

So, Hyperplagia masy or may not be & pre concerous condikion Like atrophy

4 METAPLASIA

N T A

Meta = Slightly altered ; Plasia = Number
c,htmtie in number of cellg in presence oF Stress
EPITHELLAL METAPLASIA
CONNECTIVE TISSUE METAPLASLH
1. Myositis Ossificang [ muscle replaced by bonel
2 Borrett's oe_SOphacauS [ intestinoad <olumnor mc.,t:aplasiq]

Metoplasia iz a reversible change
© roetaplasia  persisting for longer periods = cancer
?  Reversible metaplasia — Benign

% PrepLadder



2  oundifferentiated Stem cells —2EE55 5 New epifkelium | connedkive tissve 17
7  EPITHELLIAL METAPLASIA

LungS s Cilioked columnor Epifhelivm

J’ (smoking)

Squoampus epiheliod cells
l
Squamous metoplasia
[ Mc Exornple of Epifhelio) metoplasia in Llungs |

PIGMENTATION

1. MELANIN Endogﬁmnus black picamenl:
ProvicleS Hair § Skin colour

derived fromm TYROSINE

v ¥y

2 HEMDSIDERIN > derived from Iron
@ present at Storoge Sites OF Tron [eone mMmarrow]

> detetkted bt.‘ PRUSSIAN RLUE
©  Purple | violet gronules
- Reattion Knpown us PERLS Rx~N

ST i i g _.4 rﬂ_ _..‘h-l" s "“ -r l-. e i‘ﬂ ':"rt‘. “':.if;t..‘j
&£

ool A Py A
Y o ..“ +A7 e %“-&...“;- !& ,h-l" ~ ‘,g 2% 4
h ﬂ ot 'r _,n '* .!\ 0 .".:.,'?'
T = ®a

i i Sy
b - o Ll L J.

= l-‘lm-L ‘,!‘ f

. !"‘ VT AR TR S
ae -k .t-" ?'l-.'::t*ﬁ"' 5.

y .',l- .- - 3 ;-_-:_ L - »
- ﬁ "-u ﬁ, Bl r“:e._-.l‘.p S .
T h L '-‘A' i‘p&= ‘i.:-ié B e ¢ ’
'-"' ﬁ‘_ﬂ L .hb.'.‘" L ] "™

S. LIPOFUSCIN | LIPOCHROME
2 PERL NUCLEAR BROWN pigment
> Lipid derived pigment
7+  acewmulokted by LIPLP PEROXIDATION
2 a|w free radical injury
=+ Seen in
1. PQing 2 INEAR § TEAR PIGMENT
2 BROWN ATROPHY

a. PEM
2 Concer
= PAQING i. collagen - cross linklnq
iS 2. free radical ingury [ most accepted theory]
due to 3 DNA quqa [Lor defect in DNA HELICASE ]

A. Telomere SHOTteninq

=  INERNER SYNDROME
2 defeckt \n ONA helicase —  DNA d&maqt

7 Pre mokure aging 5] PrepLadder




= SIRTULNS 18
-+  CcQwsesS
1. DNA alterakion } 1 Lifespan
2. | free radicad injury
3. J Insulin wesist ance ! DM

= sirtulins increased by
1 4 calorvie intake
Q. Red wine consumption

4. CALCIFICATION
Q. @YSTROPHIC CALCIFICATION

+ s . ™ + normal

»> deposited in ®ead | Degenerated tissves

¥ Ex:
1 TB OF IN
2 Cordioc valveS [RHDI
3. PBtheroSclerosis
4. Turmorg | concerS [ PSAMmMOMA RODIES ]

M = manimaiomu

0 7 Papillowy CA of Ovaries :

S 7 Papiliowy CAOF Salivory gland "' o B

: ¥ ) p rI 0‘: e S S A y VO _
opi |0~ry Ch Thgro.d ey ———

b. METASTATIC cALCfIchtione/latestpgnotes
- s c* M1
7  deposited In Livinc‘ tisSves
- £x.
1. PTH @
=  Paralyroid adenoma [mec of Primary hyperparabhyroidisml
B chryonic renal failure U secondary hyperporalhyroidiSm]

Q. ViED TINTOXLCATION
L gqranulomoltouvs Disease

1-o Hydroxylase T
J
£ calatriol

3. MILK — BLKALL SYNDROME
4. CANCER
l
Osteo lysis

!
Metastatic calcficakion




19

ca ™ deposits in MITOCHONDRLA in mojority OF Cells EXCEPT 1in RENAL CELLS

[ deposits in Bogement membrane J

' has prediliction to deposit in following organs

: (2 Lunqs
Q. Goastric mucosSa
3. Kidneys

A. Systemic orteries & Pulmonary veins
ca™ will not directly affect  Pararhyroid qlands
Ca™ —  TETRACYCLINE [rodiolobelled ]

d
vsed For the study OF BONE REMDDELING

t.me/latestpgnotes




INFLAMMATION 20

BPASTIC CONCEPTS

INJURY
J
RESPONSE Of RODY
I
\ v
1. CHANGES TN &, CHANGES IN
BLODD VESSELS CELLSs [ connective tigssve]

2 RgsPONSE iz usually protective | but gome timeS hounnful

CLASSIFICATION
2  me type OF Inflammakion = CATARRHAL INFLAMMATION
SUB TYPES

Short pwrakion
Neutvophilz ()

1. ACUTE INFLAMMATION __

Long dwakion
MORg| RuctsesoiBEs L Lurophoutes © Imonoutes @ ]

n
a. CHRONIC INFLAMMAT —>

CARDINBL FEATURES OF INFLAMMATION
7 Described by CELSUS

1. RUBOR — rednesS
2. CALOR ~ T Eewmp.
3. TUMOR ~ Swell iﬂ‘]
4. DOLOR ~ Paoin

=  NIRCHOW described LOSS OF FUNCTION | FUNCTIO LAESH

ACUTE INFLAMMATION

VASCULAR CHANGES
1. VASO CONSTRICTION - A48t r.huncle
2. VASO DILATION

- =5 5 = — —l)
— ~
NORMA L Redness [ RURORJ

? Teroperoture [cALOR]




3 T WVASCULAR PERMEABILLTY 21

e S\¥ T N
g o
—>
; —
~— a A
T T
Uen \ &
Normal Fluide
cells EXUpATE  _, Swelling |edema [ TumoRr]
Prot eine 5§ »i.0201

-  most choracteristic Feoture of actute inflammol — 4 wvascolar Permmb'-hl:-..
> mc mechonigm responsible =+  Endomelial cell tontrackion
=  EndofRelial cell Contrackt” bypically involves < Small Blood vessels

>  Prterioles
b Copillanes
L  venoules [ mc involved ]

MEC(HANLISMS OF T VASWLAR PERMEARILITY

Immediate transient ReSponse
Immediakte Sustained Response
Peloyed tronsient responge
belayed Prolonged leakage

THORN PRICK

SEVERE BURN [SEPTICEMIA
BACTERIAL TNFECLTIONS
LATE SUN BURN

1. EC (ONTRCTION

2. DIRECT EC INJURY
3. EC RETRACTION
4. EC DAMAGE

v 4 od
AR

t.me/latestpgnotes
LY PHANGITIS Cory OQCCUuUr

YPHANGITLS

7 Lymphatics drain excesS extracellulor contents
~ along T Exudakes , sometimes they also drain boderia [ toxins Leading

to |gmphm\qil:is
7  m™c batkeriol inFeck” responsible for lymphongitis = STREPTDCOCCUS PYDGENES

4 STASIS

2 vasculor 0
permeabilily 7 1 Hempcontentrot”’ > | Blood Flow —> STASIS

5} PrepLadder



VIRCHOW'S TRIAD Lajw THROMBUS Formakion ] 2z

ENDOTHELIAL CELL
INJURY

/\

CHANGES IN INCREASED
BLOOD FLOW COAGULABILLTY
* Stasis

* turbulence

VASCULAR CHANGES AT M GLAMCE

VASD —» VASD il INCREASED —» STASIS
CONSTRICY" DILATAT PERMEARIUITY

INTRA VASCULAR CELLULAR CHANGES
CELLULAR CHANGES

08 = 00 4*** 1. INTRA VASCULAR CELLULAR CHANGES
— “40 —roo-»gs I EXTRA VASCULAR CELLULAR CHANGES
00
‘ ™ ooty latestpgnotes

INTRA VASCULAR CELLULAR CHANGES

. 1 Morgination ‘

90 ® ® ©) @ 2 Rolling

l — f 3. AdhesSion
Basement 2006 L I Q@ 9 Diapedesis
mernb one \NW:J.%HQS'—V- ¥ Dap |
1. MARGINATION
2. ROLLING

? —> B [ Neutrophils] interackion

—> SIRLYL -LEINLS - X responsible for

i | |—> SELECTIN LOOSE ADHESION
[ [ ] L

2 looSe adhesion 5 ¥ Speed _, ROLLING

=  SELECTINS
1. -+ exprvessed on Surface of
a. > exprvessed on SurfFace of
3 = expressed on surface of




L  LUEIBEL PALADE BRODY

=  intra cellular body in endofhelial cells

=  containg Willebrand Factor & Selectins

3. PADHESION

Q —p INTE QR[N

A wm | veam

interoce™ r|f
FIRM ADHESION

> 1AM - 1Inter cellulor adhesion molecules
- ycAm - vasculor cellulor adhesion molecules

nd Inte.ta'rins -+ wmade 0of Sub unItS Known as CD Ila/LFA

4. TRANSMIGRATION |/ DIAPEDESIS

- occors dlt

b ¢cp3% L PECAM - Plarelet Endomelial cell adhes” molecule ]

23

[ Low energy State]

- chlugenuse Seuweted by WBC § responsible for breaking o] 5 c.olluqen
of BaSement membroane

LEOCOCYTE ADHESION Di1SORDERS [LAD]
1. Lpp 1 2 Malfuntioning Oof INTEGRINS [ LFA [ (D 11] [ Firm adhesion ]
a. itAph iy MulFu.nd:ionmq Of SELECTIN RecePTORS [Sialyl - Lewis] [ loose adhes"]

2+ pok conditiong leod to

LADI

7 Hlo deloyjed Sepumc" of umblical cord

RECURRENT INFECTIONS
t.me/latestpgnotes

l

l

LAD II

\)
FT O
l
€ )
No H Ptci
A
B
OB [un‘werscd
Recipient
[ Universal T
o donar
except For
Romboy blood
Qroup

—

>  fuco Stil tronsferase defeck

BOMBAY

GROULP




EXTRA VASCULBR CELLUL AR CHANGES 24
5. CHEMOTAXIS
> chemo = chemicals ; Toxie = Slow movement
=  OUNLIDIRECTIONAL MOVEMENT OF WBC towards bacteria
=+ CHEMICHLS RESPONSIBLE *
2 Bacterial Products = Exogenous
Csa L Complement ProCein ]

E Nnous
» 1L-98 [ interleykinl hdoge
L} -
LTB, [ Leukotriene Bq_]
> Mgjor Qtion OF STEROIDS — ChemptaxiS Inhibition
6. LEUKOCYTE RACTIVATION
6. RECOGNITION Of TARGET (CELL
B C MTCROBES
l l @ s a2
x Momnose ® < s Mannose
x Scovenger ® > Some porticles o
0?5@‘*
6b. ENGULFMENT A
< PSEUDOPDPE FORMATION @ —_ @ —_— @
= dit Actin Polymerisation
Pseudopod
= OPSONISATION t.me/latestpgnotes

b Rocteria becomes tostier —  PREFERENTIBL EATING
Y  OPSONINS
-+  chemicals r|f OpSonisat

—_
Exomples ‘s

Ly
N Fc. f-mq ment OF Ig q
3k i
? Fibrinogen | CRP 28,
Fec

=  ANTIBODY FORMPTLON

immatwre o ¢ s | Mokwre J'Plasmu — | 1gq

TyrosSine
Cel Ce
R | o ot B Cell cell

le

BRUTON’S DISERSE

x linked Tecessive disorder
affects Boys

B - cell deFect

Hy po garmma qlobulinemia
Defective Opsonisation

I 2 TR




- CRP [ C- Reattive Peptidel 25
> CRP iz different From (C - Peptide

C - PEPTIDE
"’
Poncreas
)
B cells — 1 1T I Insulin
c C‘_ A c'_—Peptide
b C - RP
> C = Carbohgdrute_ Hq [ derived fromm Pneumo coccus ]
6C. KILLING OF BPCTERIP
® C ~ (NS feokures
® -~ HE 7 HEmorrhage
DI - Dewensed Immunity
S ed P = Plbinism
K
Lysosome LYST [Lgsosnmal ]
Protein | TronsFer Protein
J
DeFeck
\2
CHEDIAK - HIGHSHEABNEsipgnotes
> RECURRENT INFECTIONS
1 melanin -  ALBINISM
2l myelin — NEUROLOGICAL C|F

> Plotelet defeds = BLEEDING P
=  Peripheral Smeor show$
=  GQIPNT GRANULE INSIDE THE CELLS

OXYGEN DEPENDENT BACTERIAL KILLING
KILLING OF BACTERIA

l

LYSoSomAL FORMATION

l
O, For Killing

- Most efficient bawkericidod mechonism

LysoSomaol membryone

NADPH
OXxILpDASE
MPO -
O, 0, —° 207 — Hocl [ HypochloTous ]
J
RESPIRATORY free Radical 1Injury
BURST l

Deaflh of Orgonism




NADPH OXIDASE / RESPLRATORY BURST OXIDASE & PHAGOCYTE OXIDASE
= CHRONIC GRANULDMATOUS DISEASE
L  dit NADPH oxidaSe defeckt
L  cue TYPES
1. X LINKED RECESSIVE
? qp 9! PHOX Defectt [membrane bound cOmponent )

Q. ALTOSOMAL RECESSIVE
7  gp 47 PHOX defect } cytosomal component defelt
gp 61 PHOX defedt

= C|F
1. RECURRENT INFECIIONS
7 by cotalose PoSitive Organisms
> Eq: stophylococcus  asreus
PSeudomonas
Nocardiq

— H 0, 5 Hocl

l l

[.me/latesqiifegse s
l

H aO

2 GRANULOMA FORMATION

- DIAGNOSIS
1. NITRO - BLUE TETRAZOLIUM TEST [ NBT TESTJ

NBT
lcolorless]
|
J J
o, Radicals NO 05 Radicals
s J
FORMAZAN © NO FOrmazon
J J
COLOR. @ NO color
[ Normal ] Lcap ]

a. FLOW CYTOMETRY
> done using pHR [ Di Hydro Rhodamine ]
-  petter test 4mhory NBT Test

26




OXYQEN INDEPENDENT KILLING § 27
NEUTROPHIL EXTRA CELLOR TRAP

OXYGEN INDEPENDENT KILLING
< ACHIEVED ¢ THE HELP OF
1. CATHELICIDIN
QA LYSOZYmMES
3. LACTO FERRIN
4. MAJOR BASIC PROTEIN
=2  abundont in EOSTNOPHILS
7 T|F poroSikic Killing

NEUTROPHIL EXTRA CELLULAR TRAP LNET]

= NORMAL
: kK
x
= SEPSIS _, Plotelet Activation _, NET formoakion
X BoueriO
v
@M’
Chromatin T high conc.
Neutrophil antibodcerial content

t.me/latestpgnotes
»  PEATURES
2 Killing oF Batteria

Ly Killing of wBC
2  Nuclear Ag exposure
-  Anti Nucleor Pntibodies will be formed

= A visK OF Auto immune disorders L SLE (wommonly associated ]

PREFORMED CHEMICAL MEDIATORS

CHEMILAL MEDIATORS
I

CELLJLH R PLASMA

" 2 b Kinin System
PREFORMED FRESHLY FORMED B cooqularory System
Y Histamine > Nitric oxide L complementory System
> cerotonin = Oytokines
7 Lysosomal enzymes S prachidonic Addl

metobolites




CELLULAR PREFORMED MEDIATORS 28
HISTAMINE
— SOURCE
=  FUNCTIONS = 1 vasodilat ®
2. N vaswlor permeobility
3. Itthinla
A. Broncho Spasm

- most cells [ Richest source ] | Basophils | Plarelets

> 1. 1gE Crosslinking
2. Physical Foctors 7 Temp.
J. Viruses

4. Anophylotoxins
?  Bee \enom | Insect Venom

®  Proteins[ Cgq [ Canf Crald

5 DRUGS
=  morphine [ should be used caukiously it AskHmatics ]

g D - tubo Curorine

e vw'sc.orng(,in
> chould give Slow WV,
7 Ropid njettion  —  RED MAN SYNDROME

SEROTONIN [ 5 - HYPROXY TRYPTAMINEatSsSHR)dOteS
2  GODURCE - Q1T [Richest Source , aka ENTERO CHRDMAFFIN CELLS ]
PloteletS
CNS

<  FUNCTIONS 2  Some 0s HistoMmine

7 ResSponsible for
5 vasoconstrickion in small blood vessels

B wvasodilation in large blood vessels

LYSOSOMAL ENIYMES
» ResponSible for oxygen dependent Killing of Bacteria




FRESHLY FORMED MEDIATORS : NLITRIC OXIDE 29
3. NITRIC OXIDE [nNnO]

L - Arginine Nitvicoxice SspBRt 5 — T Gquanynyl cydase
J
» C-gmp
Np
Smool, Mmusce relaxokidn
4

vosodilaktion

NO —s free radicals

NOS
=  1SOFORMS
> e NOS > EndoMmelial cells
B 1 Nos 7 Inducible | Inflammokion
® n NOS 7 Neurons

MOA
NO _ T camp _, vasodilakion

| o ~M.me/latestpgnotes
5" qmP

é — Impotenty —> R by wvimgrn [ PDE -v 1Inhibitor 1 | SILDENAFIL
PRACHIDONIC ACID METABOL1TES

- Phospholipids

l Phospholipacte Ay LRLE] «©  sTEROIDS

Arochidonic Acid

= 1
l Cyclo - oxygenase Ccox]l <— NSRS

Pq §, - PGHy

J v 1
PG I, P& Dy | Exl Fay T™XA,
% Endomelial cells = Platelets
l I l
1. vasSo dilotion 1. Poin 1. 1 Plotelet uwrequl—.im

2. Plotelet @nhibition 2 .tdrex'lcn L PG Ea] d. \/asoconstrickion
3 1 Permeability

5] PrepLadder



S CIF <  BNTL - INFLAMMATORY DRU&S 30

1. Steroids
A. NSBHAIDs
= COX
|
& v
COX = 2 COX - a
- preSent n - present n
B stomoth = EndofReliol cells
= Pplotelets 2 Inflommaktion

2> PGs in Stomadh
= protective For gastric mutosa
7l  qastritis

= NSALDs
1. © cox1[ccoxa - NON - SELECWVE
B Anti inflammotory
? T qastritis
L TxPy, & 4 PeI; = balance mointained

2. © coxa = SELECTIVE
> At inFlammatory
B qastroprotecrivel.me/latestpgnotes

by PET, fy 1 T™)A, > 1 myo cardiod infarctk® wisk

ke STEROIDS ___,  PRACHIDONIC ACID
!
5 - Lipoxygenase l l COX
[6 -Lox1] PG ¢
T Levkotriene Ay [LTAY] TXAy
——— l—> |LTCo | Dy | E4 W
LTB 4
l LT Receptor§ LT® ANTARGONIST [ montelevkast]
|
chemotOxis Bronchospasm

7 LTy [Py | E, — SRS -H [ Slow Reacking Substance - Anaphylaxis ]
— responsible For Askma [ LT induced ]
> R by montelevkast

5] PrepLadder



¥

)

ARACHIDONLC ACID
|

5 LOKL l —  cox
™ LT=% PG g
l TXA4
BRONCHOSPAST™

31

most prescribed dyuq for reducing the action Of LT® > wmontelukast

DRUG INDUCED ASTHMA — COX Inhijbjtors —> NSAID g

ARACHIDONLC ACTID

: $ 3

12 LOX B LOX Cox

| | |

v ¥ r P
LIPORERS LTg PGz | TxA,

> @ @Flarmmot”
> ¢np [ coronary Artery Disease ]

CAD
y AP __, fisH 01l
" (N
! o
C@karEDgnotes
Cykp = cells ;3 KineS = Peptides
LNCLUDE S
1. Interleuking
2. TNF - o

3. InterfFerons

PLETOTROPLC — more han One action by One cytokine

REDUNDANCY = mbdre T™hon One wtokines hau;nq cCommon action

lochL EFFECTS
>  acts on Endofeliod cells [ Fibvoblosts

SNSTEMTIC EFFECTS

IL1 atts on
1L 6 1. Brain [ centrol at" ]
TNF - & o ! oppetite

B2 Sleep

b 4+ cox 2  Fever

2 Bone marrow
™1 TLC

T neukrophils

T Lymphocytes
T Eosinophils

J I ¥ 7

5 PrepLadder



3. Liver 32
= pAcute Phase Reactants

a. PoSitive APR b. Necaext'ive APR
o Pib'rinoqcn = Blbumin
- CRP =  Tronsferrin
7 leckin
7 Hepcidin
7 Fervitin
Y

Sef Protein

= ESR [ Eryhrogte Sedimentot”™ Rote ]
b ESR o Serum Fibrinogen
2 1T ESK - inFlammokion
~ 0 ESR g HFibrihlJaentmiCl

7 PYRODGENIC CYTOKINES

B FEVER
7 cowmsed by
B Ex0genous 7 Badterial toxins
2 Endogenous  IL1(|IL6 | TNF -

CNTF L ciliory Newro Trophic Fattor]

=  eliminakes viruses
= 0, dissociotion curye shift to RIGHT

B> 1 0y o HWBR/|atestRespitatory Burst _,  Kills badreria

- SYSTEMIC INFLAMMATORY RESPONSE SYNDROME [ SIRS]
Y Diognostic criteria [ 2 2 out oF The Following 1

1. RR 7 Ay /min
2. HR 7 90/ min
3 TLC ? 12000 [ pl (or)
(¢ 4000 [ Ml o
7 107 band/ tab cells

28°C or < 3%

v

4. Temp

= SEPSIS
“+ SI1RS + DbDocumented Infection
> New MorKer - PRO - CALCLTONIN
old morkKer =+ (- RP

> TNF - [ cAcHETIN ]
2 1Ll Pppetite
\
Cachexi0
\A

conmcer
chronic sStoke

5] PrepLadder



>  MosSt cytoKines = 1 Inflormmokion 33

> Exception == PANTI INFLAMMATORY CYTOKINES
> _
IL-1® } classical exaroples
=2 TQF - P
»+ 1L-@

- IL-@ N Some Conditiong

=  Adiponettin

> IL1 > sSystemiC Effects oOF InFlommaokion

L2 7 puwocrine 5 T T- lymphocytes

IL 4 B8 cell Proliferat" & oOifferentiation

IL 5

1L & ™ SysStemic Effedts D0F Inf)ommokion
IL ¥ 2 wNormal fundioning oF BT cell L defect couses SCIp]
ILI1 > T Platelets

Hoem oo poietic precurssor cell pvoliFerat”
Aot InfFlommokduy action

L 3
1L 10

2

= INTERFERONS [ IfN]

SOURCE RCTION CLINICAL USE
IFN o 7 LeucowyteS — Anti viral = Virus g,
IFN B 7 Fibvoblast 2 Tmmuno modulatory =  Multiple Sclerosis
= :
cellS == D 7 (hr. .
IFN Y T cell ' m e'ﬂ&fégl?b‘@&'ofé"s"”“ ) qmnulnmntus DS

CHEMICAL MEDIATORS IN PLASMA . KININ SYSTEM

- INJURY TD BLOOD VESSEL
xa s XOa
PRE - KALLLKRETN s KALLIKREIN
KININOGEN y BRADYKININ
b 4 venulor permeabilily Lrmost impJd
B Pain

= vosodiloe”
5 Bronchospasm

BRADYKINTN Angiotensin 1
>Ki niNnaSe ,(
ACE
ﬂncaiol:ensin 11

METAROLITE
L 1+ BP

55 PrepLadder



< ACE INHIBITOR [ * Bradykinin J 34

= J BP
7 SIE - Dbry Cough
~  Angio edema

COMPLE MENT SYSTEM

7 qQroup OFf > Qa0 proteins
7  regponsible For ImmUNITY
7 requloreS normal functions of bkocly

>  SUB UNITS

€20 Csa
Cq < Cs <
C Csb

3

=  CLPASSICAL PATHWAY
Ag- Ab Ligmlel

¢, —5 PActivated ¢,

l

Cylt, —— ¢ T
l t.me/latestpgnotes

Cza
c.5 Break Down <
Cap

AN
=  ALTERNATE PATHINAY l
C5Breakd0mn
Endotoxin} C ¢ |
Iq B + SbBb s Cin
factor B L Sk 4+ Col1C3(Cglcq

L

4

complex

“sbe18q | “Bb-9

Cxp-g COmplex [ MAC]

»  MAC 2 Membrone AttocK Complex
L  cowses ﬂnl-igen destruction [ mounh Funttion 0F mAc]




>  Normal s | Infecktions 35

— DEFICIENCY DISEASES
C)|Cal C4 [Early proteins ) * putoimmune disorders [SLE]
Cx Severe pyogqenic infections

Cs[Cg | Cq/Cg [Loke proteins] | 1 Neisseria inFection
T Toxoplasmosis

Cq NO DISEASE

2 REGULATORY C PROTEINS
1. €, INHIBITOR L[ Blocks the attivation of €11

¢ > Activated c, ® . © svstEmM

- C, Inhibitor Deficienty

™M1+ © 6uivoekion
J
Relense OF Cgq ) Cgq
\2
HERLDITARY PNGIO EDEMP
> £ >>bknme/latestpgnotes
5 Edemo [ oral Lmc] | Lorynx | qIT ] LEmergenty]
2 Non pitting edema

. CDAG [ factor B l factor H

= controls Alternake paofhwoy
=  defFect — A © System
¥
Endofhelial cell damage

\
ATYPICAL HEMOLYTIC UREMIC SYNDROME

3. CDgg [ CPRgq

=  present on normal blood cell

7 Defeck _, | RBC| WBC | PlLatelets
\

, Poroxysmod Nocturnal
Pancyto penia — PNH [ ]

Hermoglobinurig

5] PrepLadder



Caq — 5 Bnophylotoxin
Cap — 5 Opsonisokion

— > 6Bnophylotoxin

— 5 Chemotoxis
Cs6 —— MaC L Cgb_q] — > Bntigenic destruction

COAGULATION CASCADE

INTRINSIC PATHINAY EXTRINSIC PPRTHWAY
Blood vessel Tissve
Lnjury facor
K| 1 > XOa l
l VI ——5 Vlla

X| > Xl Q

l

IX ——t.me/mtestpgnotes
B

s -

x _ca® xo

l

+ _
Promrombin _Cﬁ"-, Thyormbin

l

Fibrinogen ____, Fibyin

FIBRINOGEN > FIRRIN
[soluble ] [ tnsoluble ]
FIBRINOGEN

7 plosma protein
2 also required for OpSonisation

FIBRIN
7 ploasma protein
=  required for chemotaxsis

36



= HEMOPHILLIA 37
> 1 Bleeding
-+ A _s Factor @ Deficiency
B s Factor 9 Defitienwy
C —s focor || Defitienty

=  PROTHROMAIN TIMmE L[ PT ]
_» aPTT L[ ACTIVATED PARTIAL THROMBOPLASTIN TIME ]

PERMORED

D osing Platelet free plasmo
S ot y00M temp

B wWiIkin & hrg

= pdditives added

2> Ffov PT » Tissve Thromboplastin
- For oPTT _ Koolin | Silica

2 plastic tube | Sqrihﬁes used
PT aPTT
y J
MOoNiLors monitors
Extrinsic Intrinsic
Pathw oy Pomuwoy

t.me/latestpgnotes

’ L// XCepElon v

Vit. K required
fFor BCTLVATILON

l

Y Corbonrylok" of
Glutomate

7 vit K dependent cloiting FOUOrS 2 Q|3/49] 0
B wit K dependent anti clotting fad-ors 2  Protein clS

— ca pl )
- o- foaor For clotling
> v w5 1 clofting
= uUSed in
1. Blood Banks

x PCD — BAcid citroke DextroSe
¥ CPD_P —» Citroke PO, Dextrose - Adenine
x SAGQM — Saline Adenine Glucose mannitol L cit.|Poy]

® citrate — v @™ 4 dotting B3 pront adder



> GHELF LIFE
- AL = QA doys [ 3 weeks]
> PP -A 7 3B daysS (5 weeksl
= sAGM T A doyS [ 6 Weeks]

CHRONIC INFLAMMATION

7 0ngoing nFlammoktion
= a|w tissue destruttion =+ Hallmork Feature
7 ajw Repair or Healing
7 Longer Durokion =  NEUTROPHILS
)
Moo Nouclear WBC [ monowyte | Lymphoyte ]
CHEMOKINES
1. -+ IL® = attock Neutrophils
2 P = MCP/ @DTAXIN =  aHrad mWonolytes & @S nophilg
3 r = LYmpHOTAXIN 7 agratt Lymphocytes
= In Acote inflaromokion 7> o chemokines predomninoke
In thvonic inflammakion > B & r chemolcines predominate
t.me/latesthbgnotes T
1
8one Blood Tissve
Morrow vesse|
Monoblast Monowte Mawophaqe
LtFE SPAN & + +

MACROPHAGE NAMES TN DIFFERENT SITES

1. Kidney —> Mesongial cell
Q2. Hiver iy KUPFFe_r cell
3. Broin — MiLroqliu

4. Bone _5 Osteoclast
5. Spleen _5 Littorad cell

6. Placenta s Hoffbower cell

GRANUVLOMATOLUS INFLAMMATION

GRANUVULOMA
DGOOGGDOD ; S
OOD 000006900 > Mouoophage
. 0,00060"0% s Lymphooytes

sn 00Y S0 )
%g O O Lol 08 y Injury

0.0 0 O’ i DURCKS GRANULOMA  STELLATE GRANULOMA
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-+ SEEN IN

L T8 -
“>  garcoidosis -»
7 syphilis 2> gumma
2 malaria 2  DURCK GRANULOMA
B cak scrokch disease =  STELLATE GRANULOMA
> 18D
* chohn's clisease =  Gronvloma @
-+ Olcerative colitis — N0 granvlomo

> GRANULOMATOLS VASCULITIS 7  Temnpoval Arteritis
= TaKmiusu Arteritis
= chorg Stvauss Syndrome
= Gronvlomatosis T polyangitis

= EPITHELOID CELLS [ PCTIVATED MACROPHAGES )
2 derivative of mauophages

2  do not line e body cavities
%  present inside the gronuloma
Y hove SLIPPER SHAPED NUCLEUS
Sewetory in fundion
9 Fused to form ¢ GiIANT ceLL’
+ QIANT CELL — SUR TYPES
. t.me/latestpgnotes
1. LANGHANS GIANT CELLS = een in 1B
-  LANGERHANS CELL - Normal
o 8 PE_p.Ethrl Bf}b‘( GQC - >  Seen U Svtores E. talc

Seeb In measles
Owl - EYE APPERRANCE

3. WARTHIN - FINKELDEY GC
4. REED - STERNBERG CELL|

Far droplets @
Seen in Xanfhomao

e e Reed-St
o T o - P

-
-
TUMOR. GIANT CELL =  GSeen in Hodgkin’s Lymphoma
5. TOUTON CELLS =
_’.

= GLANT CELLS PERSE ARE NOT DIAGNODETLC




IWOUND HEALING

DAY
jo - glood clot
1 - Blood clot + Neutrophilic infiltrat?
a7 bdoay 1 + Tin Epifelial lager
> =  GQronulation tisSue

= mauophages @

2  Fibrous tissves ©
| > ANgiogenesis - |
45 > GT + collogen deposit® (Type m ]
1L = T collogen + Fibrous Lissue

= MoaXimum anqimaenesis geen ot — bAY 5

= COLLAGEN REMODELING
S 3-4 wks collagen M replaced by collagen 1
5 dit MmmMpP [EMokrix metallo Proteinases ¢zn) J

SUB TYPES
PRIMARY UNION SECONDARY UNION
= Seeh in SHARP ORJIECT INJURY = gSeen In BLUNT OBJECT INJURY
-+ more chonce 0OF SCAR FORMATION
t.me/latestpgnotes
FIBROBLAST >  MYO FIBROBLAST

=  hasS the Controct™ ability
7 | SI2E OF SCAR

2 scar contralkh

= wound contracth

DELAYED WOUND HERALING

LtOCAL FACTORS SYSTEMIC FACTORS

+ foreign body - J Immonity

= persiStent inFecktions ~  DbM

2 Radiation - DRUGS L[ Steroids ]

EXCESSIVE | RBNORMAL HERLING

KELOLD HY PERTROPHIC SCAR

L,r.

-  more COmmon iN AFRD AMERICANS [ qenetic predispOsition ]
— STEROIDS 7 causes | Fibvroblast prolifFerak™ — J ScAR ST2E

40



IMMUNITY 1 41

INTRODUCTION
IMMUNITY
INNATE TANMUNITY AOAPTIVE ITMMUNITY
Z nhon SpecifiC 7 Specifit
< N0 memory = memory @
INNATE TROMUNITY
1. BPRRIERS 3 CeL\S
- Anotomical [skin) =  Nevtrophils
= Physiological [Secretions] = mouophages
=7 NK cell
a. PROTEINGS = Kills virus infFected cells
=  C-RP 2 Kills tumor cells
= Leckin
=  Complement proteins
= Swfactants
BACTERIO — PAMP LPurﬁoqen Assotiokted ™Molewdor Patlerns J

INFLAMMATION — DApMP [ Domoage Assotioked Molecwdar Patlerns J

PATTERN RECOGNITION RECEPTORS

= recognises PAMP § DAmP L.me/latestpgnotes
=  EXAMPLES

| W N
LR : type LR Nuclear factor Kp
/ N\ J >  awivat”? leads to
NF-Kp IFNT Anti Funq&l more rveCruitement OF ypC
RIG LIKE® — anti viral IFN - 1 = Anti viral

NODLIKE® — Batterio | 4K/
uric Aad [ RoS

— NOD LIKE RECEPTOR
— identifies Backteria [ ¥ kY[ Uric Acid [ ROS [ Reactive 0, Spedies ]
> oS by ¢ INFLAMMASOME’

INFLAMMASOME
Fever
CASPASE 1 ® __, IL1 relense — inflommation

5] PrepLadder
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ADAPTIVE IMMUNITY
- contributed by  Tcells | B cells

= B CELLS —> PLASMA CELLS — Iqs — HUMORAL IMMUNTILITY
=+ T CELLS — CELLULAR 1TMMULUNITY

4

HUMORAL IMMUNITY = effeckive aqo.insl: extro cellulor migobes
CELLULAR IMMUNTILTY —>  eFfFeckive Qquinst Intracellulor mitrobes

\

B CELLS

7 Locored in LN Spleen, qit 4 TONsils

Cortex - B - cells
Porp Cortex — T - cCells
Mecdulla = Mutmphmaes
I PH NODE
- Q1T =  mucosal TisSue EnteriC fever
| \”
MALT vlceration OFf
L1 Peyer poatches
PEYER PATCHES
J t.me/latestpgnotes
ILeym

B CELL MARKERS
7 D 9|0/l a3

- CD grol co 80

co 86
= b 19 = Ponh B morker
-+ (D 2D -+ (@® for EBV
-+ ¢D 40
D bindS T CD 40 - Ligand on T cells
- resPnnsible for B > T cell interocktion
Y  helps In quality antibody formation
- CD 80
co 86
“ oka BT

» binds T cb a8
2  responSible for nNormal €O - STIMULATORY SIGNAL




B CELL —> PLASMA CELL —2 19 GECRETION

Fab
IMMUNOGLOBULINS [ Iq])
= LIQHT CHALNS > K, N —
<  HEBVY C(HAINS - r,ct,H,EJ.E

IMMUNDOGLOBULTIN CLASSES [Bosed on heowy choins ]
1. Ig 6§

2 @oncentrakion in body = mMaximum

=+ @ross plocento

+ @omplement adtivation

— @ell togtier [ opsonigakion ]

2. 1qg A \W f \](z
+  FOrTGE > '3 chain

a. Monomer [Serum ]
b. Dimer [ Seuretions & mucosal [ two monomers joined b&j ‘9]

=  FLRST LINE Of DEFENCE
- activates BLTERNATE © PATHWAY > max. Concentrac?
3. 1q @
= #oximoum Size
-  moximum moleculor weighee/latestpgnotes
= PENTAMERIC L[Lwmostly]
> ®LILLIONAIRE ANTIBODY
=  component oFf PRIMARY IMMUNE RESPONSE [ predominant component]
=+ MONOMERIC FORM an B -CELL®

moO I o>H

=  loweSt concentrok”

4. 1q D -  aws as B-cell ®

5. 1g E
¥ LOWEST CONCENTRATION
7  allathed on surface oF MAST CELLS — Type 1 HSR
2 Heot Llobile antibody

TYPES Of ANTIGENS

— 5 Free Py
1. NON PROTEINACEOUS ANTIGENS — BCRCigM™M]
= FREE PNTIGENS
¥

= do not require Eupport of ony additional cells
P aka THYMIC | T CELL INDEPENDENT ANTIGENS
2 interotrion leads to 1Ig M produckion 9™

2 PROTEINACEODUS BNTILIQENS [ T- cELL DEPENDENT ANTIGENS
2  requireS e Support 0F T-CELLS for proper activot” oF immune System

5 PrepLadder



BCR Ag TR
20
aQ Zz2
B Cell ¥ | J T cell
P40 C(DLOL
l
IL-4 [IL-6
Iqg M y > I9g G[/AJE —> 1SOTYPE | CLASS SWITCHING

1SO TYPE | CLASS SWITCHING

>  Occurs dit interadt? blw D 40 § CD 40 Liamr_[ Q k :Jﬁplin;mmme
responsible for — VARIABLE REGLON
* SOomATIC HYPERMUTATION
* AFFINITY MATURATION > CanETAIT RERION

ISOTYPE = Different clasSes pf Antibodies in game person
ALLOTYPE = DiFference N Antibody token from different people
IDIDTYPE > Varioble port OF Antibody different iH game person

T CELL
2> formed in Thymus
=  precent ar
> LN 7 Paro cortex L[ Pcl
>  spleen - Peri arteriolor Lymphoid sheof [PALS]
L GIT >  Intra Epileticdstgaiphiog tes [ 1EL3]
, ® ' APC LPua Presenting cell ]
|_l I
»
\U/
TCR
o cb Ccluster DifFerentiaking 1 Molecules
T cell

> T Cell get ackivated by pre bound ontigens, T(Cells NEVER ackivated BY FREE
ANTIGENS

2 (D MOLECULES USEFUL TN IDENIFICATION OF CERTAIN CELLS
S O 1|3 4|51FI8 > T cell morkers

B cp B = €O stimulotOry mole cule
® co xOoL 7 Twyuo = maointains proper quality OF Ab
= D 3

= Pan T Cell morker
7 Significont in gignal tronsduck ™ mMmechanism
7 ackivak® OF T-cell osgisted by Calcineurin § 1IL-2

5] PrepLadder



T CELLS 45
I

¥ Vv
CD. T CELLS CD%T CELLS
[ Helper] L cyto Toxic ]
\

TH, = Type W HR [ TLajIfFNT]

TH, = Type 1 HR LiLg)s ]

THo = LT

E!
5 Anti fungal
> Auko immune disorders
NK CELLS
LYMPHOCYTES
HSC —_— LYMPHOLD STEM CELL
K 7 )
T CELL B CELLS NKC [ Natural Killer cells ]
[Thymus] [Bone marrow]
= Nk Cells 7  Component OF INNATE IMmMUNITY

=+ T&B cells —  components OF ADAPTIVE IMMUNLTY

NK CELLS t.me/latestpgnotes
2> Ex. of TINNATE LYmpHOID ceLLS [1lcs]
S no TCA
2 Sewetes ytokines like T cells

=  eorlier KNown ag LARGE GRANULAR LYMPHOCYTES [ LgL ]
=2 Killg¢  Virus infected cells £ EumoOr cells

1 C — stimulokory ® Lackivates Nk cell]

L — 1Inhibitory ® Linockivates NK cell]

2 olmost all Normal cells hoave MHC -1 exprestion
> MHC- I interatks T Inhibitory ® > NK cells inacttivaked

—+ In Case of Virus infected cells | mutoted Ctumor] cells 4
2 ] expression OF MHC I [virus inFected cells] ©F)

B 1 expression OF molecules overstimulaking the Stimulatory (®) L tumor tell]

2 bolk mechonisms activate NK cells & get destroyed

5 PrepLadder
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@ ADCC
CDKG .\_‘cnle Lfc®] ]r

QA

7 fcof Iga + CD LF.®] — awivates NK cells - ADcC
= Abcc 7 Abptibody dependent cell medioted Uytotoxicity

IMMUNE SYsTeEm ACTIVATION
BASIC CONCEPTS

o k § ——> fntigens

///Ll_LLu

&
E
® — ®
BPC \/ ﬂq
&
@
t.me/l ghotes
T Cell

1. Entry OF paRogen inSide the body
2. Phogocytosis of pamogen by APC
3. Expression of Fha on the Surface OF APC § movement into circuloktion
4. T cell comes iD contot T Antigenic peptide presented by APC & T cell
activation
5. T cell ackivakion LeadS to production of
Q. EFFECTOR T - CELLS - deals T present infedtion
b. MEMORY T - CELLS = deals U loter infeckions

ANTIGEN PRESENTING CELLS [APCs]

APC T -Cell

\ (

™ oL T

MHC




-~ ™MHC FUNCTIDNS 47

= Llet puhogenic Ag be expressed on Surface OF APC

B decision of ackivakion oOfF Sub types Of T cellg done based on MHC
> MHCI 7 alwayS ackivates CDgT cells
7 MHCIT 7 alwoys qekivates cD , T cells

i CDg T cel'l8 are MHC I restricted cells

> (D, T cellx are MHC 11 reStricted Ccells
> NK Cellg ore MHC Unvestricted cells

-2 STRUCTURE Of MUC

MHC I MHC 11

= PBANTLGEN BINDING CLEFT
= port of MHC molecule where Ag binds
» en MHC 1, ABC mode up of 2 o, § o,y chaing [distal of Chains
> on MHC T, pPBC mode up OF = o, & B, Choing Ldistal o & p chains]
t.me/latestpgnotes
< TYPES Of RAPC 8
1. PROFESSIONAL APC: [ +++ MHC ]

a. Dendritic cells
sKin & interstitial tissue — LANGERHANS CELL [ most impovtant]

Lgmphnode & Spleen —  FOLLTICULAR DENDRITIC CELLS
[ Qckx a8 reservoir for HiV J

b. B - Cellg
C. MoauOphages

2. NON PROFESSIONAL APCg [ + MHC]

a. fFibvoblusts
b. Endo theliol celis
C. Thymic epimeliod cells

ACTIVATLON [ INHIBITION OF T- CELLS

MHC fiq TR [STGNAL 1

APL <« N T/‘ ﬁtn,q,TLELL
K —Hm”@
|
L 4

CO- STIMULATORY SIGNAL 1S MANDATORY

FOR THE ACILVATION OF T CELLS v
CO - STIMULRATORY

SIGNAL

Hq y PPC s Surfoace




= EXTERNAL AG

“ provides Signal 1 & costimulatory Signal

-+ GELF A§

48
=  T-CELLS ACTIVATED

b prvovides Signad 1 & nNo co-Stimulatory Signald > T-CELL ANERGY

= T-CELL PNERGY

*  NON ACTIVAT" OF Tcell in the presence of SELF Ag

< bhelps in prevention OF Auto immune disorders

= CO - STLMULATORY SIGNALS

“ Ccp aBk interack O — T cell ackivakion

[ ajw external Ag ]

B A 4 | P2 interak™ T T cell inhibition Lajw SelF Ag ]

MAIJOR HISTOCOMPATIBILITY COMPLEX [MHC]

7 aka HIA L HuUmon Leukouitrt Plnl:iqen_.l compPLEX [discovered on Le.uknuﬂtes]

=+  These gene are Locoted on CHROMDSOME 6p

CHROMOSOME 6p (short oum)

B B C

- m

p/latpqtpg notes

08 DR

| l

CODES FOR |MHC 1 °a|°41®
TNF o
Al of OHage
PRESENT ON  AlIl nucleoked cells
Plokelets

ACTLVATES CO ® T-cells
DETECTED RBY BLLO ANTISERLM

USES OFf MHCg
1. GENETLC ASSOCIATION Of DISEASE
> HLA-DR3 | DR4 > TYPE1 OM

MHC D

AlIl APCa
LProf. APcg
[ NOn - p‘rof.HPc;]

(DA T cells
MIXED LEVUKOCXTE REPCT"

L HLA -8B aF 7 Ankylosing Spondiolytis

& OREAN TRANSPLANTARTION

2 HLH mobching | gene matching dome by TISSUE TYPING

Y done T
2  mixed Leukocyte React”
- Mo c.-.dt:ObDM(_H:q Pl-SSﬂ..I.‘

3. PATERNITY DISPUTES

5 PrepLadder



TYPE 1 HYPERSENSITIVITY REACTION 49

< okO PANPAPHYLACTIC | TmMMEDIATE HR

PHTHOQENESIS

ouvter

environment o &k § ——> Hntigens

/{/Ll_.({/l

Inner
environment b
BPrPC A A
I, N
1L 4
THo CELL

™ EOSINOPHILS {11_5 &
1L13

a™ or REPEAT EXPOSURE

_Pre formed
Release OF
CHEMICALS

MAST CELL —

ARCTIVHTION

- Histomines

} vasodilat”
P&Gs

-+ Histomines

} Broncho gposhm
LT R

—+ Histamines
c.qtokfnes

—  Ltching
= 1 Iinflammokion

CLASSICAL EXAMPLE — PBRONCHIAL ASTHMA

= cousSe of Atock
“ in 1ndia
Y i western cOunkries

= DUst particles

N
" Freshly formed

EOSINOPHILIA SEEN IN
2 Pllergy
—  porasitic infedtion
- HOd(a Kin’S  Iymphoma
> Type 1 HR

FLRST EXPOSURE

1Ly —_— '[ti E

I(BE_ =
STPGE OF SENSITLZAT [

PRIMING
[ NO symptoms]

t.me/latestpgnotes

—S Histomine

VL LT2
___,“x\w:,‘ PG‘ 2

L TIL -1 |NF

Y
[ T tytokins TL4[5] v

—  Pollen qro.ins




TYPE 11 HYPERSENSITIVITY /CYTOLYTIC HR 50

MECHANLESMS
A. OPSONISATION & PHAGOCXTOSIS
1 Diret Antibody medioked Opsonisat®

q —  Q/®

Lopsonin]
a. Pocc U antibody bependent Cell mediated oytotoxidty ]

-) .
Iq - 41'.' —— AbcC [Antibody Dependent
%5 cel| medioked cytotoxicity]

NK CELL

3. Via complement activokion

—> C
® =5 ,  Bq destrudsion
@" — © system
N

MAC

EXAMPLES

7 RH INCOMPATIBILLTY

= BLOOD TRANSFUSION ReAgmedatestpgnotes
= PUTO IMMUNE HEMOLYTIC ANEMIH

= AUTO TMMUNE THROMBOCYTOPENTH

<  PUTO IMMUNE LEVCOPENIA

B. COMPLEMENT ACTLVATION & TINDUCTION 0f TNFLAMMATION

¥ Ab formation

—
v e

@ System Activakion

!

Csqg —— T O/® ., CHEMICALS 5 TISSUE DAMAGE

EXAMPLES
7 PACUTE RHELMATIC FEVER

~  GOODPASTURE SYNDROME

=  BANCA - medioted VASCULITIS




ACLUTE RHEUMATIC FEVER o

SORE THROAT
\
Stre.pl:ococ.c.us P‘docd“”e‘s

Ab formot”| —> ‘M’ protein i

\ = > MOLECULAR MIMICRY

TISSUE GLYCOPROTEINS OF

* heort
* Joints
* CNS

* Skin

C. Ab INDUCED TLSSUE DYSFUNCTION
EXAMPLES
= MYPSTHENIP GRAVIS
— GRAVES DISEASE
=7  PERNICIOUS BNE MIA
7  INSULIN RESISTANT DIARETES

t\n@/ratgstpgnotes

® o o o o W - ACh For Ath ]
MYASTHENTAP v / Ab (compititive 1 @
GRAVIS ST P |

ch
) ’ MUSCLE l h®

Muscle weokness

7 TYPE 2 HR tokes plate by
A. Opsonisat P & phagouytosis
R. LnFfFlommoaokion
C. Pntibody induced Tissue dysfunction

7 EXAMPLES

My >  Myashenia Qrows

Blood = plood transfusion Readtions

Qroup > Good pasture Syndrome ; Graves disease

IS ™  Immune Hemolytic Anemio ; Tmmune Thvombo uyto penic
R ™ Rheumaotic Fever

H - Hyper owke tronsplont rejecktion

Positive g

Permidous anemio ; Pemphiqus Vulgaris




TYPE TII HR )| IMMUNE COMPLEX DISEASE o2

PHASE 1

10-14 DOMS pPHASE 11

PHASE 111

fq Crmobile 1 ENTRY

l

Ab rormATION [Tq 6| 1g M]

l
l

NA

Hq - Ab compLEX FORMATION b

DEPOSITION IN ORGANS

L Lymp nodes | SEin [ R.idr)u” serosa | small Blood vessels ]

&

TISSUE DAMAGE
Endolfeliocl dumut]t'.
complement ackivat”

l

-  Thrombus — 18themia

= 1 inflamak®

— (LINICAL MANIPESTATIONS

© Activok" occurs — V Serum Cgqg inditakes Attivelmmune complex Dizease

EAPMPLES
5
H > Henoch — Schonlein Purpura
A 7 ArMmus Reodtion
R 7 Reoctive Arfritis
P -

TYPE 1V HR |CELLMEDIATED HR [do not outilize

SUB TYPES
1. PELAYED TYPE

1St EXPOSURE

- serum Sickness [ sLeEme/latestpgnotes

Post streptococcal Glomerulonephryitis | PAN

Ab J

and ExPoSLRE

ovter

environment Sl

Inner
environment

Modified TH, Cell |
memory TH 4 cell

g —> Hnti%imﬂ

=z 2 F /_l_/—/—L!

4 A
/q

N

®

Th, CELL

&q + APC

l

TH4 CELL ACTIVATION

)
ILa [ 1L12 [P TIgmphoytes | monouytes)

LENY Imowrophaqe ackivokion]
Ly mphotorin LinFlox OF IYmphouytes]

Do“'ooooo—o—)“ = Muwrophages
S0 OOODOO ——> Lymphotytes
(4]

y Injury

GRANLLOMA FORMATION

5] PrepLadder
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EXAMPLES
R } Rbheumatoid Avmritis
N
) —  multiple sclerosis
Chondra = contoact dermakitis
18 ~ IBD
Psoriokic ™ PSOTiIosSiS
Diobetic § = Dm 1
R 2 1B - monktoux Etest

A. MECHANISMN OF CDB T CELL ACTIVATLON

cell Bckivoki o

4 N
Perforin - ™M £ds - Ligond
Granzyme J
A FAS
® /)
CO.SP.O\.SE.

, CELL DEATH

7 Dy T - CELLS — wvirus infected cell | Concer cells
>  Gruft Rejeckion

t.me/latestpgnotes




IMMUNITY 2
TOLERANCE

J RESPONSE OF IMMUNE SYSTEM 70 ANTIGENS [ SELF]

SUB TYPES
1. CENTRAL TOLERPNCE
. PERIPHERAL TOLERARNCE

1. CENTRAL TOLERANCE
7 takes place in thymusS | Bonhe marrow
> peletion

NEQU..I:WE Selecktion

l

SelF reattive B|T cellS

> T - cells © — BAIRE Gene — alterakion

[Auto Immune

Requlotor Gure]

—  AUTO TMMUNE

PoOlY ENDDCRINDPATHY

- RECEPTOR EDITINgG = Seen in & cells

2. PERIPHERPAL TOLERPNCE
0. ANERGY

—

->

functional hypo responsiveness

MechaniSmME

D

t.me/latestpgnotes

Selff g ——> P-4

4 Interact" bjw

PD-1

B+ & CbaB —> T CELL ANERGY

4 interat” blw D 4O § CDAOL — B CELL PNERGY

b.T - REGQULATORY CELLS

+ 4

N

(b, T CeELLS _<

1L 10 | TGF P

CD ab

secreted

+ CTv® —4 & PD-1

ploys a wole

CD ab Defeck
fox P3 Pefed

Fuxp 3 gene

(N ACCEPTANCE

of FETUS at pretantlnl‘.lt

— N MULTLPLE SCLEROSIS
= 1 I1PEX SYNDROME

I

P
E
X

-
—
_}

—>

Immune dysrequlat
Poly endowinD paikhy
Enteropalhy

XLinked syndrome

5 PrepLadder



C. APOPTOSIS OF SELE - REACTIVE B|T CELLS 95

<+ dit TFAS - FPS - L
<  Defeck = PpUTD TMMUNE LYMPHO PROLIFERATLVE SYNDROME [ALPS]

cd. BNTIGEN SEQUESTRATION
> A — 1ImmuUNE PRIVILEGED SITES
B 7 bBraun
E ~ Elﬂﬁ
T 7 Testis

= Trovma in B|E|T =  AUTO TMMUNE DISEASE
CENTRAL TOLERANCE PERIPHERAL TOLERANCE
> © Selection L PIRE gene] ~  Pnergy
» ® Eediting - TRG_% cells
™ Delet® = FnS
> LImmune Priv. Sites

AUTO TMMUNE DISORDERS

ETIOLOGY
1. GENETIC FACTORS
— FPAILORE OF TOLERANCE
> HLP — GENES DEFECTS = HLA B-a3 L Ankylosing Spondylitis]
> NON HLP GENES DEFECTS
L PTPN - Q2 t.me/latestpgnotes
=  Most important
7 #Abnormal Lymphooyte atkivar” € p'rolifera.t"
= DM, RP § OMers

= WNOD - 2 = 1TIBD L InHu.mmul:Ort‘ Bowel Disease]
& IL-a2a ® = 4 TReq,c,ells

0. INFECTIONS
= 1 co- stimularory signals [APC]
= moleculoar mimitry = Rheumakic fever
— Polyclonol B cell Activakion

tati
® ® IR AUTO ONTIBODIES

Exomple » EBV § HLV
> Spread OF cryptic Epitope

7 1Infecktions — J IL-Q2 = 7 cells

Req

HYQIENE HYPOTHESLS — Disease




TII MISCELLANEOUS o6

1. RELEPSE OF SEQUESTERED Ag
2. Sun light Luv]
3. HORMONES [ Estrogen | progesterone = o ]
4. DRu§S

= sulfonamide

>  Hydvala2ine

> Isoniozid

>  Procainamide

SYSTEMIC LUPUS ERYTHEMATOSIS

MOLTT 6NXSTEM) DLSORDER

BLODD + ORGANS
PUTO - Ab @ > >
Type a HR Type 3 HR
RISK FACTORS
> 9 » d
> Reproduckive aqe 7 extremel of oQe

7> HLA — DS§ t.me/latestpgnotes
7 UV Roays

> Drugs CsulFonomides]

2 Infections > NETs [ Neutrophil Extra cellulor Trops 1
> complement Protein [ ¢ |c )¢, J Defitiency

CRITERIA [} A Out oFf 11 are essentia| fOr Dingno&is]

Malor Rash
Discoid RasSh
Serositis

Oval ulcers
Armrikis
Photosensitivity

v i L) 4

Blood AuLO Ab

Renod disorders

ANA [ Aanti nuclear antibodiesl

Immounologicol defecktS — Omer Ab >  ANti DNA |SmiTh Ab

Neurological manirestokions L Epilepsy [ psychosis ]

Z " D200 TD®»O0WV U X

Ll 4 1y

7 Oral cavity invo|vement —  Painless Ulcere L J
= Jointg involvementg —  NOn evosive ArRritis ..::._

—  sKin involvement T BUTTERFLY RASH BuNerfly ‘Rash
Mo infensity on OV rays exposure ]



PUTO ANTLRBODLES

®d® 006

® @

Pulmonory involvement - Plevuritie [ more common J o7

SHRINKING LUNG SYNDRomE
[dIE weakness OF diaphmqmj

KEDNEY INVOLVE MENT
= Type @ Glomervlonephritis [@ifFuse proliFerakive Glomerulo nephritis

- ¥ R

: s by R R SRR
< mc Sub type OF qlomervlo nephritls %ﬁf}}- Jusstualioion, o
- = LESCO e AN
BI Dﬂd ':-Qél’ﬂr: F : - : ¥y -- R, _'s- : E'; : / ]

vesselS =

CARDLAC LNVOLVE MENT
- Perjcarditis [ more common]
=  &ndocorditis => .T.BmAN-.hc_ksi'fENDot.ﬁam.ns [ LSE = ”]
? @ower ®urroce oF Mitral valve @ndocardium?)  involved more

SPLEEN INVOLVEMENT
— ONION SKIN PPPEARANCE in Blood Vesgelg Seen

7 dit reaions to immune <omplexes onion skin
oppearonce

Libmon sacks

BNTL NOUCLERR ANTIBODLES —> most Sensitive Tegt for by Sndocorditis
ANTL — dS DNR ANTLBODIE$o/fhtestpgnotes

ANTL - RO ANTLBODY — alw Neonokal lupus
2 high ¥iSk For congenito)] Heart Block
7 0w Sub awl cutaneovs lupus

anTI - @ PNTIBODY -+ alw @sychosis
PNTI — B, Glycoprotein Ab
—+ &een in @ [Reproduckive age group
—  presentS T Recurrent Pbortion
7  induces prvofsrombotic Store
— predicposed Eto
DVT [ peep vein thrombosis ]
HvT [ Hepakic vein thyombosic]
Shroke

aka PNTI PHOSPHOLIPID BNTI RobreS | ppLpl
— responsible For PPLA SYNDROME

J— j'ﬂ
— 2 PPLA mcly alw SLE
—  cowses PoPTT Lin vitro ]

reack® T CARDIOLIPIN Antigen
— responsible for falSe Positive VDRL

4




DRVVT L DIWTE RUSSELL VIPER VENOM TEST] 58

_’
>  detetks outD Ab mMore cpecifically
> @B ceLL seen in PE .U i?:;;.,
; By
=  Neukrophil | Mauophage T damaged cell in ft »¥
e
— pregent fn vitrd =g .

‘ LE CELL

TRERTMENT — STEROLDS

DRUG INDUCED LUPUS

—  DRUGS RESPONSLBLE -
& = sutFroNAMIDES [ DAPSONE ]

H 2 HYDRALALINE
I — ISONIA2ID
f = PROCPRINAMIDE

~ Hlo druq ntake tnt
™ NO Kidney | Brain involved
7  ABANTI HISTONE ANTLRODIES -nt
<+ ojw HLP DR 4
HLA DRg
-

TRERTMENT > Idj r&dm:...tqha’#atéﬁpgng;e:gvc'

OTHER AUTO IMMUNE DISORDERS

SJIOGREN SYNDROME

—~  Lacrimal glands damoged by } Fibrosis
Salivary glonds Lyrphocoytic inFiltrae?
* Dry eyeS | Dry moul syndrome —  stcehn SYNDRomE L[1° 13" ]

= ojw Rheumatoid Arthritis [ cause of g° Sicea Syndrome 1

= DIAQNOSIS
1. PUTO ANTILBODIES
AND @
ANTI - RO Ab [ Ss-Ap1 @
ANTL - LA Pb L[Ss-B1 @
PNTI - RO Ab QW
=~  Naswlitis
> Renol) InfFloommakion
—> Lor\cie_r duration of disenose

F¥ ¥ 93

2. LTP B10PSY
& confirmatory [ 10C]
= Lymphoggtic infiltrak D around glands & ducts

+ 1 risk OF MARGINAL ZONE LYMPHOMA



99

SYSTEMIC SCLEROSIS | SCLERODERMA
= 4 Fibvous tissue deposition — SKIN § OTHER ORGANS

VARIANTS

1. LINEARR CLERODERMA [@PRPHEA
=  Patches OF hord Skin @

2 DO OlRer Qrgon involve ment

QA LIMIiTED SCLERODERMA
? Initially 7 Blood vessels [Roynoud’s disease ] ©
—> SKin of Finqers | SKin of foce [ Fore army @

= Laker —>  Olher Ortacms ®
- ojw LATE VISCERAL TNUDLVEMENT

GREST SYNDROME

C = Calunosis
7 Roynoaud’S phenomenon
Esophageal dysmotility
Sclerodacdyly
Telongiectasia

- v m o
I 4

2 alw ONTL - EENTROMERE Ab @
= Limited Scleroderma = §ood prognhosis
t.me/latestpgnotes

3. DILFFUSE SCLERODERMA
7 SKin + oOfker organs involved early

~  eSophaqus = DPysphagia
QLT 2> malabsorpt”
Cordiac =  fibyosis
Lungs = cowse of Dealh
Kidney

- ANTI - OND (TOPOISOMERASE Ab @ L[ &nti - scL %0 Ab @ ]

> DiffFuse Sclerodermo
— Totad Orqcm involuvement

ANTL ANP® Bb @

ANTL RNP POLYMERASE 111 Ab @

D indicotes Atute oOnget

2 aqjw Renal involvement [ scleroderma orisis J

“ P risk Of concer

J 4

R = Renal
N prlusm,
B 7 Pcoute Onset




60

A MIXED CONNECTIVE TISSUE DISEASE
—+ feokures OF SLE [ ScreroSis [ §Jogren Syndrome ®
=+ PANTL - U, RNA Ab @
2 Less Renal involvement
= BeHer response tO Steroids

5. DERMATOMYOSITIS
-  GKin + Muscles -+ Surroundinq Blood vessels

= 1° or a|w cancers

= C|F
SKIN > HELIOTROPE RASH [ on upper eye lid]
2 GOTTRON PAPULES LSeern on extensor surface ]

MusclE = pryoximal muscles involved predominantly

=+ distal muscles involved Llater
[T Creatinine Kinase wvolvel

7 DIAGNOSIS
1. AUTO BNTI BODIES

+ ANnp ®

> BNTI — 9007 AL @ -

7 BANT1L — Miy Bb @ = alw skin features

= BNTIL — P 56 PBb + } ojw Poroneoplastic Syncromes
ANTL = P |40 Pb + Jovenile voriont

t.me/latestpgnotes
2. BIOPSY = confivmaotory

Devymoko Myositis
J
PERI MYSIAL INFLAMMATION Leb a7 cl

l

PERI FASCICULAR POTROPHY

6. POLYMYOSITLS
— Skeletal mMuscle involved
<+ nOo Skin involved

2>  B1OPSY = ENDOMYSIAL INFLAMMATION [ CbeT cells]
Iq G\q_ RELATED DISEARASE B ERMATOMYOSLTIS
@Dq_ T cells
Q — Plasma + T cells
cells L tissves ]
!
13 G4
IDIOPATHIC RETRO PERITONEAL FLBROSIS | ORMOND DISEASE A
Chg Tcells

1.

2. RIEDEL THYROIDITLS

3 MIKQLICZ SYNDROME

A& BUTO TMMUNE PANCRERATITIS

2 R by RITUXIMABR E PreplLadder



OREAN TRANSPLANT & QRAFT o

L,
Host *-'@_’ Host
"4 1 W
TranSplont Graft vs Host
Rejection bDigease

GRAFT REJECTION

INMMUNE ACTIVATLON
|

D1 ;E ET IN ;‘L RECT
{ )
Donor APC HOSE APC
! l
Host T cell PckivokiOD Host T cell Activarion
T | P l
c.quT cells @ CDBT cells @ CD4 T cell ®
l J g | ;
Mauophoge Tobulitis ( pb @ INFloarmmokion
Activation EndoMelitis

SUBTYPES
1. HYPER ACUTE TRANSPLANT REJECTION —  GREAT VESSELS

- dit  Preformed 6b ([ me/latestpgndtes

b mulkiparous Q Endofheliod cell injury + Thrombus
> Previous Telpjent Nevtrophilic infiltration

B priovy blood transfusion
( 5 XYY

=  CrossS mul:chinci cshould be dome bEo check for preformed Ab
= Type a8 HR
7 rejered Tin minutes to hrs

2. ACUTE TRANSPLANT REJIECTION
- Type & @® Type 4 HR
7 regected in  DuyS tD wWeeks

SUB TYPES
0. ACUTE HUMDRAL REJECTIONM

Ag + &b — complement ® — qu Deposition —  Glumervl damage
Lrnarker] vessel damage

b. APCUTE CELLULPR REJECTIONM

Tubvlitis [ Type 1 HR]

pirect Palhw — <, | D T CellS <
. Bl 8 Endofhelitis [ Type T HR]



3 CHRONIC GRAFT REJECTION 62
=  occurs in monksS o yeors

2> Type . + Type 4 HR

= CHRONLC HUMORAL CHRONIC CELLWILABR
l l
o @ Co, T cell @®
l l
Graft vaswlokrure InAHommaktion
\ e

Mmononuclear infilerokion
Glomerulopalhy

5 Iintimal thickening

Y  peritubulor inflommar”

2 reduplication of Boasement Mmembrane

Intestial Fibyosis
Tubvlor Atrophy

J RISK OF REJECTION
1. HLA MATCHING
= HLA - AIB|IC 7 HLA - DRB1 ; HLH - D§
= HLPA — A|B|C § DRB 1 considered predominantly
B In Adults » atleast 6 oot of 8 alleles shouvld be moakched
“ 1n cord blood , [&®/|abrEAgNOIEez ovt oF & Should be matched

2 Transplant 7Tejedkion 18 moaximum U HLA - DRB 1 mismakch

2. SOVRCE OF GROFT

= Auto Grofkt —  Self ; SKin [ hair qrofting
= Bllo Graft = DifFerent person from Some Speues
= 1SO Qrurt = Tdentica) twin
7 xeno Groft 7 Different spedes ; valvulor reploce ment
3. PRUGS
T cell Activation
1. 4 infloromokion —> Steroids
a. 4 Lymophocyte proliFerat” = Mycophenolate mMorfeti|l CmMF]
3. 0 T cell PctivakD = Tawolimus [caltdneyrin @3
4. 1V 'I.q
B CELL ACIIVATION = B cell @ —> PBb@® < — PLASMAPHERESIS

=  RESULT

44 T - CELL

l

POoST TRANSPLANT LYMPHOMA L B Cell LgMphDMCk] % PrepLadder



GRAFT VS HOST DISEASE / RUNT DISEASE L Animals] 63
7 Immuno CDmPTDMiSEd host €& ImmunDd COmpetent Groft

= IMMUNOCOMPETENT GRAFT
> HSC [ Hemokopoietic Stem cells] Lwc]]
> Solid ovqons [ Liver]
Y Unirradioted Blood Tronmsgfusion

SUB TYPES
HcuTE [ <100 douys 1 cHRONTC [ > 100 doys
> SKin = Rash [mcl -+  fibrvosis
= 1Intestine ™ Bloody diocyrhea = Stricture @
- Liver = Jawndice —> Cholestakic Jouundice
2  discolourak® of Urine
= Proritis

= Thymic abnormality Lin Somel

7  QRAFT - pestruct” OF leukemia cCells ™ GQRAFT VS LEUKEMIP EFFECT

IMMUND DEFICIENCY DISORDERS

SUB TYPES t.me/latestpgnotes
1 PRIMARY DISORDERS
=  LeucOCNTE DISORDERS
< COMPLEMENT PROTEIN DEFECTS
7 LYMPHOCYTE DEFECTS

2. BCRUIRED| SECONDARY DISORDERS

1 PRIMARY DISORDERS
1 LEUCOCYTE DISORDERS
2> LD 1/
CHS
cgo
MPO Dqut.ienu.,

y 4

11 COMPLEMENT PROTEIN DEFECTS
JII LYMPHOCYTE DEFECTS
1. DI - GEORGE SYNDROME

Chy &an' — > TBX1 Qqene  ——— Foulure OF S'dllflﬁ
deletion defect Phoryngea) pouch develop ment

5 PrepLadder



= 2 q 11 Deletion Syndrome 64

1. DI - GEORGE SYNDROME
2 VELLDO - CARDIAL FACUAL SYNDROME

congenital cardiac Defecks
Abnormol fawes

T- cell Defecktg

Clere lip | clert polate
Hl_.jPD calcemia

TN 420
R A

22

“  ojw defeckive protect” against iotra cellulor infectious oOrganisms

a. BRUTON’S DISEASE
— B Cell defeck
-+ x - Linked
7 RBogs > qirls affected
- BTk L B cell Tyrosine Kinase ] Defect

4 B CELLS —> | Plasma cells — 4 Igzg
2 oka X - LINKED AGAMMA GLORLLINEMIB

4 B CELLS — PREAS —> OUNDER DEVELOPED
1 t.me/latestpgnotes

Externa) OrganiSms
[extra celluloar orgmisms]

/\

4 Ig OPSONISATION J4-

monifeStaktions Seen after 6 mMonikS OF birlR
Pneumococcal | H. inFluenzae 7T

9 A — Enterovirus | Giardia

LivE POLIO vAaccinE administrar™ —  Paralytic Poliomyel k(s
ECHO VIRULS — 1 encephalitis

$ 4444

32 COMMON VARIABLE TMMUNODEFICIENCY DISEASE [cvipl]

B CELL  _, BAFF] 4 T cell BAFF = CytoKine e
MATURAT D 1cos | Adivar” Indudble €o stimulator J margroed

4 Igs in Blood

55} PrepLadder



= 1t Sino pulmonary infedtions 65
2 T Badrerio | viryses | Giordio

1. childhood | Adolescent onset
QL Q = g

3 defe in B cell maturakion — B Cell @

Rq — P no.ofF B cells

d

4. Hyperplastic areas

2 1 rigKk OF >  AUTO TMMUNE Orsorbers [ RPI
2 mMALIGNANCTES [ Lymphoid | Gostric concer]

4.1Q A DEFLCLENCY
> mc Ig defiuency
= 1 respirotory | QIT | Urogenitol InFeckions
= 1 Autoimmune disorders L SLe|RP ]
= T Allergies
7 during Blood transfusSion —  Onophylaxis occurs

> 4 1q A ~|-'Ltae|a|@|4

5. HYPER Ig M SYNDROME t.me/latestpgnotes
BR Aig TCR
E T )Z@
) Zz
=
B Cell 4 | T cell
o 40 CbLoL
!
Ig M v > I9 Q[AJE —> 1SOTYPE | CLASS SWITCHING
T M I M — Reawt T Blood cells » auroimmune hemolytic anemio

7 Thvombowytopenia
7  leucopenia

» 1 1qG|AJE — | Opsonisat” - 1 Batteriol nfetkions
-+ 1 fungol infedkions [Pheumouystitis
Jiroved ]

-+ x Linked >y Autosomol Recessive




6. SEVERE COMBINED IMMUNDDEFICIENCY pisEAsE [Scip]l [B/ T CeELLS ) 66

PEFECT IN CYTOKINE RECLEPTOR ENZYME DEFICIENCY
-+ X Linked = fAdenosine deaminase defeckt
=  defect In Y choun UNit —>  PAutosomad TecesSive
= lIL-3F > J Tecels & ~ Damage 0 T - Lymphouytes
! 1q [sec 4]

=+ JIL-1 — | NK Cells

= RBolm B § T cells ore defeckive __, T Baweriol InfedkiOns
T viral | fungqad infections

»+ GENE THERAPY wsed for Ry

3. X -LINKED LYMPHOPROLIFERATIVE SYNDROME
~ sLAmM protein [ Surfoce molewule for Lymphooyte Activoakion molecules]
“  requires for ackivak™ oF B | T| Nk Cells
> defedt cowmses J clearance OF EBV
“ Leads to FuIminant Infedtious mMmononuclepsisS € B cell Eumors

B. TAXIP TELANGECTASLIA
—  Ataxic
= vaswlor maolformakions .

- ; =& DNA dﬂmuqt
neyroloqmo.\ deficits  t.me/latestpgnotes Sensoy pwotein

= 4 immounity [ B|71 cells] ATM Protein

= 4 TumDrs ® P53

> QENE - B A involves in closs smitc.hing

9. WISKOTT - ALODRICH SYNDROME
=  WASP GENE = X chromosSome ‘p’ arm
—> Triad ©F
b Recurrent infedkions [ 4 humoral & cellulor immunity ]
= 1 plokelets

- Ig M =
Iq f - /1
1q E - 7T
= Peripheral Smeoxr Shows —  Small Sized platelets

SECONDARY IMMUND DEFICIENLY DISORDERS

1. TNFECTIONS [ H1v]

Q. PEmM

3. MALTGNANCY [ METASTASIS
A. 4 SPLEEN FUNCIION

5] PrepLadder



AMYLODOSIS 67

-+ Qroup Of cConditions C E£xtro cellular Fibyillar protein depoSition
> oW Oorganomegaly
7 pvessure okvophy seen

NOYymal — 3 &7)3° — 5 Novmal NORMAL
PYOtein Proteing funckion PHENDMENON

> mMisfolded —, Destroyed

Proteing
- PATHOGENESIS
7 Over produtkion OF misfoldinq proteins } NOt
—~  Pltered | mutatred protein T T misfolding deStroyed

TRANS FHUYRETIN L[TTR]
|

! !

over product " mutation

l l

Senile SQStamtgme/Iatestpgnm:gsjliul Arnyloidotic
Amylodosis Polynevropalhy

- OMYLOID PROTELWN
»* wmade vp of

= Fibvillary protein Lqr7.])

= P component Lsv ]

=  Strucktoure —> NON - BRANCHING FIBRILS

= CLASSIFICATION OF AMYLOIDOSIS
1. qeneralised | Systemic
1 Localised
M Heriditory | familial

I GENERPLLSED | SYSTEMIC AmMYLOIDOSIS
1. ®RIMARY PMYLOIDOSIS L[mc amyloidosis ]
-  seen in PLASMA CELL DYSCRASIA [mMmc cawse ]

Plosma cell — 1Ig Sewetion [ ~ormal’)
Plasma cell —  obnormol 1q Seuretion 5 bpmyloid
dyscrasia L L »> H]

» chemical Nakure = AL [ Amyloid Light chainl B3 progt adder



. SECONDARY AMYLOLDOSIS 68

= Risk Fodkors
5 chronic inflavomoation L RA | T8 J
=  concers L HodqKin Lymphoma | Renal cell carcinoma ]

J

mc couse of ¥ amyloidosis inBhoarat — TB
mc couse of 7 amnyloidosis in US =+ RS

4

= chvonic Byonchitis noc ojw Amyloidosis

% ETIOLOGY CytoKines
[1L-1) tL-6]

l =

%
L

M SPAP Protein [Serum AmMmyloid Assogoted Protein]

- Chemical nature > A [ Amyloid Assouared Proteinld
7 FAMILIAL MEDITTERRANEAN FEVER

ee 99
S PYRIN ____ 5 Fevene/laiseipsitigies
Ly R by COLCHICINE
3 CHRONIC RENAL FAILURE [ckpl

DIALYSIS [ previous mathines ]

l

T Ry, — mivoglobulin

|

Chemical nNature — le

4. LOCALTSED AMYLOLDOSIS
0. PLZHEIMER?S DISEPSE

of Secretase

APP , DESTROYED
[ﬁmqloid
precurssor PIV Secretase | p - PLARUE
protein) l
Neuronal du.rnmae
3
Dementia

5 PrepLadder



R Chemical nokture oF quloid 4 P‘P 69

7 qene for APP located on > chr. al
= Down syndrome L[ Trisomy Q11 has faster progression For devduptnq dementia

b. MEDULLARY THYROID CANCER [mMT1Cl
>  Pora follicular cells | “ €’ cellS secretes CALCITONIN

=  Medullory +thyroid Cuancer oxises from %’ cells

"mr C — A4 CALCLTONIN

7  CALCLTONIN
b 1 caldutonin levels are wvsed as o diqqqostic morkKer in MTC

“ 4 colubonin converts into c:mqloid
* Chemitad nokure Of calutonin — Acal

C. DIABETES TMELLITIS TYPE 2
» ojw Islet Assolated Panureakic Peptide [IAPP] | Amylin  production

- chemicad nature of Amyloid - A 18PP

5. HERIDITARY AMYLOIDOSIS
Q. FAMILIAL MEDITTERAANIAN FEVER
=  chemicod nokure OF ﬁmq\oid = AP
b FAMILIAL AMYLOIDOTIC POLYNEURODPATHY
-+ chemical noture of amyloid = OTTR L A-Amyloid | TTR - Trans thyretin]

> PBTTR i2 also seen inl.MEERBHEDETENTC AMYLOTDOSTS
= FAMILIAL AmMYLOIDOTIC POLYNEUROPATHY ojw MUTATED TRANSTHYRETIN
=  SENILE SYSTEMIC AMYLOIDOSIS oyw Overprodutt”™ of NORMAL TTR

ORGANS AFFECTED IN AMYLOLDOSLS
1. CardiaC E1SSue
= olw wmore commonly v 1° ﬂ.ﬂ)(‘.loidDSI's
=  Extracellvlar cmyloid deposited in Subendocardial tissve
and interferes T electkric condukion 0€ heart —  ARRHYTHMIA Occurs

= RESTRICTIVE CARDILOMYOPATHY oOccurs
* mc couse OF restritkive cosdiopalhy = Amyloidosis

2. KIDNEY
2 Mc & most Seriously Offected organ dit amyloid deposition

2 Aamyloid deposition begins from Mesanqivm & involves omer pasts later
7 CLINICAL FEATURES = wurinary casts @ ; proteivuria @ ;| Kidney Size?

A. HEPATLC TISSJUE
=¥ hepul:omequ.lq + nt
\ : e 9
- 1st port insSide the |iver involved i SPACE OF DISSE

| T T WP SN S W ——

Blood vessel

- LT X ._‘--_' « 3 - 3 i |

— SPACE OF DISSE <«

] IS QEE I'r:lﬂwvwm %PmpLadder




L. SPLEEN 70

v ¥
SPLENTIC SINUSES SPLENIC FOLLICLES
[Red Pulp] [ White Pulp]
J )
LARDACEOUS SPLEEN SAGO SPLEEN
6. JOINTS
—  Knee 7Joint inwvolved
=  Wrist Joint involved = carpal tunnel Syndrome
6. SKIN
=+  PerivaSculor orea involved —  PINCH PURPURSA
F. QLT

—*  Tongue involved -+  MACROGLOSS1A L T Tonque sizel = Protrudes from moulk

= oral / Rectad mycosa involved L[ easy areas to toKe BiopSy , redtol mucosa
biopsy (2 preferred]

- PBDOMINAL £AT ASPTIRATION [Preferred mow a days for diagnosis of amyloidosis ]

DLAGNOSIS OF AMYLOIDOSIS
1. STAINING
- conqored [ mc osed]
* under normoal light — Pink red oppecronce e
* under PolariSed mitroscape/|HESHEPEIGEeen birefriniqens [ Charadteristic]

- pAs @
= THIOFLAVIN T § THIOFLAFIN S [ provides Secondary immunofiorescence]

2. ELECTRON mrucROSCOPY —*  Non - branching FibrilS are Observed
3. SPECTRDSCOPY § X-RAY CRYSTALLO GRAPHY > reveals p - plated structure
4. ImmuNO STAINING
5. SCINTLQRAPHY 2 done U the help of Serum Amgyloid P
€. GROSS SPECIMEN @ Shows wWaxy oppearance
2 opplying I, onit, qives Yellow Color
-

if viashed T dilute H, S0, , It qives Blue | violet color




GENETICS 71

Z  Genetics > Study of geneS

2 Genes = preSent on C(hromosomes

= Blleles = two difFferent Set Of genes acquired from ntg
9 q [Pare

7 WND. OF Qenes discovered — Q0,000

-+ 7. OF cac_nes for codinq proteins <> 1.57

GENETIC D1SORDERS
)

\” ¥ J
CHROMOSOMAL SINGLE GENE MULTTI FACTORIPL
[gants + environment)
© DM
B TN

CHROMO SOMAL DISORDERS
=+ Sub divided based oOn
1. Number
> oiploid Lan) Lnovmal cell ]
> Hoploid L n] L gamete ]
7 Anevploidy [ An = absent ; Euploidy = multiples OF n’ ]

Q2  Struckturol Defect

t.me/latestpgnotes
=< SsUBR TYPES OF C(HROMOSOMES [ based on Centromere ]

1. METPCENTRIC = centromere Tight in the @iddle ——*——
2. Bue - ®ETH CENTRIC =  centromere Bide oFf ®iddle C e
3. ACRD CENTRIC — centromere towordS One end < =
A @ELOCENTRIC — centvomere towards @ip “——=9

not geen in humons

X chromoSome
Y ChromoSome , chromosome 13]ig]15 (|3

> TelocentriC
=  Sub metoacuntric
=  Acro Centric

144

<> SUB TYPES OF CHROMOSOMES [ bosed ON Sex determinaktion J
1. PUTOSOMES = not ajw determinat” of Sex * 1 toal
2. SEX CHROMOSDMES - ojw Sex determnat” - XY

-  KPARYDTYPING
=  study OF Chyomosomes
”> GSAMPLES CAN BE TAKEN FROM
2 PAroniotic cells
> gkin fibroblasts
2 Peripheral blood Iymphocytes

— COLCHICLNE oadded to Sample 7 coumsSes METAPHASIC ARREST
™ mc bonding poern -+ g Bonding [Giemsa J
- CARNDY'S FIXATILVE < ™Memanol : Glaual acetic acid C3:1



= STRUCTURAL DEFECTS

NORMAL DELETION INSERTION

72

© @
@ ® -
&) @ ;
NORMA L PARA CENTRIC PERL CENTRIC
LNVERSION INVERSION
CHANGE IN GENES
L inv (1e) =AML - M,
= |ISOCHROMOSOME| — Xq [ 1#g | 12p
| M 'P lost
| q remains
' t.me/latestpgnotes
Normod Qxis Abrnormal axis
OF DivisSion OF DviISIiOD
L Normal oxis 0F division -  wverticod
“  abnormol oxis 0OF division * perpendiculor t0 normal division
L5  abnormol division leads to0  ISOCHROMOSOMES
“ 1IN 1SoChrompSome , the Short oum Lpl will be lost vsvally
b mc isothvomosome Observed in humans =  xq
> mc i1Sochvromosome glw mo.liqnuncq - 199
D mc isochvomosome Qqjw testialor bumpr > 1 p

= |TRANSLOCATION

(8]

BALANCED TRANSLOCATION
— = no genetic loss

i > b (8141 = Bourkitt Lymphoma

(4]

ROBERTSONIAN TRANSLOCATION
> cell T lesser genetic mokteriol

— e ij N will lost

“* 1IF it affect Acrocentric chro-
mosome , |t con |lead to
DowN SYNDROME [ chr. iy a1 ]




RING CHROMDSOME 73

Yy @ 2 defect lies at (LdgE.S OF chvomosome § two
endg will fuse T eadh ofker

“ ipbvolves 46X y[x] —> TURNER SYNDROME

= ANEUPLOLDY
<+  dvue to

1. ANPPHASE LBPG

2. MEIOTIC NON - DISJUNCIIONMN

b

/N

N+l Nn-|

< n-1  _ ania/latesipgseoies

N

Normol P+l —» an+t| TRISOMY

gomete

TRISOMY [me - Trisomy 16 ]
¥ ' 2
AUTOSOMAL SEX CHROMOSOME

! !
Trisomy @ - @®orou syndrome X X X = Super female
Trisomy ® > @dword syndrome X XY - Klinefelter syndrome
Trcomy @ > Down Syndrome XYY = Super male

AUVTOSOMAL < most dongerous [No survival 1
MONTDSOM Y <
CSEX

- X0 -~ Turher syndromne
CHROMDSOME 2 only mMonosomy

Computible T liFe

5 PrepLadder



SPECIFIC CYTOQENETIC DISORDERS 14
DOWN SYDROME
2> TriSomny au
= mc chvomosomal disorder
7 mC inheritable couse 0Ff mentol Yetordation

™  GENETIC BASIS
1. MEIOTIC NON - DLSIUNCTLON
=  m™C couse
D a1 maternad oqQe
Y  takes place of Meiosis T
7 all trisomies Occurs dit defeck at meiosiS T s Except For
TRisomY 18 [Edword Syndrome ] Loccturs at meiosisS 11

2. ROBERTSONIAN TRANSLOCATION = OFfecdkgz Chr 4 (al
3 MOSAICISM [ MITOTIC NON — DISJUNCTION 1

2 leost common Couge

7 unequol digtribukion of Chvomosome ot mitosis

> C|f

congenital covdiat clefect
Hypotonia

Increased gop blw q,reo.l:' toe & Second toe LSADpPLE TOE ]
LeVKkemia [ ALL , AML -™M3 )
pvodenal otresid.me/latestpgnotes

D EFE"™ X p
I 4 4 4 4

H - HirSchSpfunq disease
A 7 Alzheimer'g digeoare
S5 = Simjion cwea%e [Sincale palmar creaze]

Protruding Tongue
Rollinq Of EyesS
occipot LFlar]
Brushfield Spotg
Low nagal bvidge
E picanihal foldg ™
MOntaoliun Slont EpiconiRa| Folds

2 MrESO O N v
R A A A A

=  SCREENING
b  Sporadic dewn Syndrome
= dit meiotic hon - disjundion
> alw T Maternal age
7 chances of having Ind baby T down syndvrome are much lower

¥ Familial down syndrome
> dlt Robertsonian translocat®
7 choances of having aAnd baby T down syndrome are much higher

5] PrepLadder



-  TRIPLE TEST 75

AFP Bcg ESTRIOL
I * \

= QUAD TEST
Triple Test + ®rhibin - o W

FEPTURES OF OTHER TRISOMIES L 13/18]
common DEFecTS [13)18)

= congenital cordiac defeds

7  Rebhal defects

7 M™Mental Retardaktion

> Rocker Bottom Feeb Rocker BoHom foot

®s7AL SYNDROME [12]
- .thdﬁll‘-bli'l‘
<~ @alote defectz
7  Eye defects
>

Polydacdyly
miwro cephaly ———
EowARD SYNDROME Lid]
=  Extra | Pyominent occiput
> micrognahhia Csmall chindne/latestpgnotes - |
7 Overlapping fingers E?:%E,EP'”Q

TURNER SYNDROME
> Loss of x chvomogome
1. 45 xO0 [classical 1 Lmore comman )
2. ke X v [x]
3 e X t [xq]
4. Mosaicism [ 46 xx [ 45x%x0]

2 CI|F
mc couse of primary amenorrhea
Cardioc defects [ Bicuspid aortic valve > coarctat” of aorta ]
Lymphedema L Honds & Feet involved 1
Ovaries LStreak]l 2> JJd¥ fertility
Hebbed heck [ low neck hair line |
Nipples L widely spacedl
Short stature [ SHOX gene defect]

T EO'rTP
v 44 4 L

L» ‘0 BARR BoDY




KLINEFELTER SYNDROME 76
2 Jd Phenotype = LT XXY
- mc genetic cause of infertility

-+  CIF
= tall Stakture
= 18

% hypotonia

+ 17 Barrbody
> Feminine mMmonifectalions
w” qynecormagtio
— testiculor okrophy
B 1 TeStosterone

> 1 FSH
L T LH

+]

7 no Q° sexvol charocteriStics

7 1 Auto immune disorders L[ SLE]
<+ T Concers [ testiculor tumorsS(terotomo) < Breast camcer [buctal ] ]
> A conqe.hit&! cardioc defedts L[ Mitral valve prolapse]

= DEFECTIVE GQAMETOGENESIS 7 ajw Tt Age [ 2o sex ]
t.me/latestpgnotes
T maternal age = Down Syndrome
™ Paternol aQqe 7 M = MorfFon syndrome

0D = Osteoqjen eSS imperFectu
N ™ Nevrofibvyorm\okosis
A = bBchondroplagia

LYON’S HYPOTHESLS
=3 Onlg 01" X Chrombsome — Qckive
2 and Inotkivotion = dit XIST gene LDNA melhylation]
— tokes place ok the level OF BLASTOCYST

— BARR BODY
"  perinuclear gtructure observed in interphase
> No. of BHARR BODIES L[bho. ofF X -1

1. Normol Male - XY - 0
2 Norma| Female > xx 2>
3. Turner syndrome 7 X0 = 0
4 Klinefelter synd. > xxy = |
5. Super female = XXX > Q

5 PrepLadder



SINGLE GENE

classical mendelion Inheribtonce

DISORDERS 7

Non — Mendelion Inheritance

1. GenoOmMiC 1ITm printi ng

Autosomol Sex chromosomal 2. Mitochondrial Inheritance
B dominont Y g Linked Z. Trinucleotide repeok exponsion
L Recessive D X Linked 4. Germline mMpSoICISM

- xLR

- xLb

MENDELIAN TINHERITANCE
PALLELES
b individval copies ofF geneS of a trait coming from bolh parents §
present on Same Llocus

) qeNe o ALLELES [Same locus |
HPAIR COLOR HOMOD2Y GOUS TRALT HETEROZYGOULS TRALT
GENODTYPE RA ao Aa
PHENOTYPE A a A
(Black] [Brown] [ Black]

t.me/latestpgnotes

>  DOMINANT BLLELE
> RECESSIVE BALLELE
S co- DOMINPANCE

> expressed even in heterpzygous troit
> expressed only in homoz.gtaws trodt
~ BoR alleles ore expressed in heterozyqous broait
@ Ex: Blood grouping
HLA | mHC qene..s

AVTOSOMAL DOMINANT DISORDERS

™ expressed in Heterozyqous Stote

— B0/ pyogeny OFfected

>  Pakient —  akleast 1 povent afFfected L[vertical Inheritoncel

- d‘/g equally affFetted

=  Struckural proteinS Qse affecked

=+  LoSS OF Function mutokion » Gain OF Function mMutotion 1?0

7 1ncomplete penetronte Bf"

= Vvorioble expresSivity + [+ [+t
=  Pleiotropy [ > I gystem involved J ; Ex: NFf

>

ExpmPLES

5 PrepLadder



78

Vo =  VWD;VHL Syndrome

familial = Foamiliol adenomalus Polyposis ;
Hyperchol = Familiad HypercholeStero| emia
Pooral > Polywystic Kidney Disease

o —  Dystrophia myotonica

0O 7  Osteogenesis imperfecta

nn 7 Marfon syndrome ; MEN

1 —> intermitient porphyria [Acute]
N — NeuroFibvomokosis 1

2 — BAchondroplasia

N = NeuroFibyomokosis

T — Tuberous Sclerosis

Hotal — Huntington'g disease L qain Of funtt” mutot " ]
Hau ™ Hereditary Spberocytosis

AUTOSOMPAL RECESSIVE DISORDERS

—  affects Enzymokic proteins [ Inbovyn errors oF metabolism ]

=+  expresSed in homoz.staous Stote [Em*lg onset J

— Comnplete penetrance

7 1 in consanguineous marriage L porsis ) muglims ]
- Pokient —  Parents moy be Ccourriers

10D

L

100

2  Siblings howe higher chances L[ Horizontal Inheritonce 1

7 EXPMPLES

1. tnbovn Errors of métakolamesipglycégen & Lysosomal Disorders ]

a. Friedwvich’s aktoxia

3. Sickle cell anemia
Thalassemio

Wilson's disease [col
Hemochromokosis [ Fe]
Homo cyStinurio
Alkoaptonoria

®u oo

SEX LINKED DISORDERS

Y LINKED DISORDERS

Only d' affecced

Pokient =  Song

Hair on pinna

@ Y chromosome =+ guocentric chromosome — J  Fertility

+ 4 I

X LINKED DLSORDERS [father to Son tromsmission is ‘zero® 1
XLR [ X Linked RecesSive ]

7 mwc sex linked patiern OF inheritance

X linked genes —* encodes emayme genes

more commdn in J

@ 5 x x9 5 heterozygous L[not common ]
EXAMPLES

Vv o4

5] PrepLadder



79

Less - lLesch - Nyhan Syndrome

H ~  Hemophilia A & B

C > (olor blindness [moret red1 [ gD

G i3 > G6PD deficiency

Detected in 77 Duchhene musculor dystrophy

A 7 fAgammaglobulinemia [ Bruton Disease ]
Fragile — fragile X syndrome

IWomen 2  Wiskott — Pldrich Syndrome

XxLD [ X linked Dominant Oisorders ]
- offectg & — Dawughters [ xxd - 507 Progeny ]
- affectg Structural proteins
>  lesS COrmMON
27  EXPMPLES
A = Blport Syndrome
v = Vit D resiStant Rickets
I } Incontinentio Pigmenti
P

NON CLASSICAL | NON MENDELIAN INHERITANCE DISORDERS

1. GENOMIC ITMPRINTING

— DIFFERENTIAL GENE EXPRESSION boased on PARENT OFf ORIGLN
=P

oNaMadmigatjonoles
EPIGENETIC <
REGULATION Histone Deacetylokion
> Prader willi Synd.
T P M
deleted < > I“)P'B'i"jt&d
[inactive]
roprinted < > deleted
J
(1%) Angelmon Synd:

=  PRADER WILLL SYNDROME
2 Normal — mMaternal gene imprinted €& paternal gene i active
Y Etiology
1. in case OF Deletion OF Paternal chromosome [ mc cawse ]
2 uniporental Disomy [maternol thromosome
3 4 SNORP LsSmall Nucleolar RNP Proteing 1

= CIF
2  Mental Retardotion
~ Obesity [dit TT ghrelinl
= bypotonia
%

hypogonadism




-+ PBANGELMAN SYNDROME L[Ams] 80

< Normal — Poternal gere imprinted & Maoternal qene is ackive
- Etio\ogt_.’

1 Deletion of moaternal chvomosome [ mc cousel

2 Uniporentol disomy [ paternal chromosome]

= o £
-  Sejzures
=  PBtoxia HAPPY PUPPETS

S

3

R = Retordot” [ Meptal ]

1 = Inoppvopriate loughter

7  GQenomic ImMPTinting Seeh in
1. PIAIS
2. PAmMS
3. Mc Cune Blbright Dystvophy
A Beckwih-wiedemann Syndrome

2. MITOCHONDRIAL | MATERNAL INHERLTANCE
=+ MATERNAL TNHERITANCE

mt. DNA  in Ovum S preserved & in SpermS not preserved

d d
female mMmale
J t.me/latestpghotes
ovum dl €-3‘:>er1|r1h"'l Sperm Nl ovum
. Femuled Male Femole

Male

=  CLINICAL EXAMPLES
1, MELRS -+ Mitochondrial Encephalopamy , Ladric Adidosis , Stroke

2. LE1§H’S DISEPSE
3. NARP SYNDROME = Newopalhy s Btoxjo, Retinitis Pigmentosa
4.

LEBER'S OPTIC NEUROPATHY

> qovermed by law OF POPULATION GQENETICS

3. GERMLINE MOSAICISM

AD _, 1 AfFected parent 2 Normal
—» NO PffFected parent > Rare

Person _, N — Post zygotic mutot™ _, Progeny| next generakion
aFfer.l:inta rﬂonadal cells OFfFected
[¥1 progeny ]

~ Seen in  Osteogenesis imperfFecta
TuberguS &clerosis

5 PrepLadder



4. TRIPLE REPEAT MUTATIONS 81
> Long nucleotide vepeatg L[ affects cCyrosine | quanosine]
< couses Neurpdegenerakive disease
=  Dynamic in nokyre
= Amplificak ® of nutleptide repeat? ot the time OF gometogenesis

PMPLIFICATION

!

Premoutaktion L nex gen J
!

Moutation [ nex qen.J

= HUNTINGTON’S DISEASE
> cPG vepeats 5 Huntingtin
N

Coudate nucleus clcu-nuge
\)

Dementio | Chorea

= CAG repeokts —  Huntington’s Digease
GAP repeats —  Friedvich BAtoxia
CYG repect’ 7 Myotonic Dystrophy

7 FRAGILE X SYNDROME

FMR - 1 gene mutatisr/latesipgnotes
and ™cCc oF MR

Lcu'cae Face

Lcmae mMmandible

Large Testis [ Mowrd orchiclism ]

Larlae everted ears

J VvV §F ¥y I [

? CG§ Repeatz tokes Pplace at OOGENESTS
SHERMAN’S PARADOX

> Chonces of dtveloping MR For more © grcmd Sle]p! bt‘ ANTICIPATION
“ Nuclear repeats _, Premotation —s Mutotion [ANTICIPATION]

5 PrepLadder



HEMATOLOQY
HEMATOPOIESIS
BASIC CONCEPTS

-  HEMATOPOIETIC STem CELL [HSC]
> pluripotent cell L c.un-taiw_ rise to multiple types 0f cells]
Y gelf - renewable

= ERYTHROPOIESIS € HSC LOCATIOM

3 Weeks 3 mMONMmS Bivlp
YolK Sac — Liver —> | Bones
mesocjerm OF Spleen

= porta Lymph nodes

7 qonods ”

7 meSone phvos

BirR = Puberhi
BONe MOrrow OFf Rone MArrow OF
Bll Bones axial Skeleton g

ends OF long bones

= Bm EXpMINATION
1. B @spivak® 7 by  KLIMAY SPLAH'S NEEDLE

a. Bm Biopsy 7 byl.NTREAHINE)(NEEMLE
JAMSHEDI'S NEEDLE

7 1deal Sike OF RBM BIOPSY
2 pdules — poSterior superior iliac spine (PSTST

except i Obese people [ ASTIS

B cHILD -  pnterior end [ Tibia ]

HEMATOPOLESTS [ ERYTHROPOIESIS

82

TREPHINE &
JAMSHEDL'S
NEEDLES

HSC
MsC
{ MYELOLID SC | TRILINEAGE SC LYMPHOID SC
> QO M Size 7 15 In Size
2> % -4 nucleo =+ 0-3a nucleo:
?  Granular wytoplasm =+ condensed nucleus
~  non qronvlor citoplasm

®

5] PrepLadder



HSC

MSC

83

I
MYELO1ID scC

I
W
Gvanulooyte / monowte
Colony forming units

qu;nulocqte m:nocgtc
- CFUL - CFU
) 1}
Qronulo aytes Mono Lytes
Neutrophils
Eosinophils
Basophils

>  HGC | MSC

= fFrom Myeloid [ Lymphoid SC

= FROM TOP to Bottom OF Hierorchy DifFerentiokion

> RBC

D plotelets
% Gm-cFuL
» q- CFU

7 PANCYTOPENTIHA

7 MYELOPROLTFERATIVE DISORDERS

RBC DEVELOPMENT

DEVELOPMENT

MYELOLD STEmMm CELL

!

ERYTHROBLAST

!

NORMO BLAST

J

RETICULOCNTE

|

RBC

> Hb detected Firstly

Seen 1IN

1
Eryhrougte | megakaryouyte
Lolonq forming units

|

4

1
RBC Plaokelets

I
B cell

1
LYMPHOLD SC

l
Ny

T cell

-~
NK cell

— SELF RENEWABLE CELLS

= IL 11

-  gmeflasrsipgnotes
> G- CSF

= COmmMITED CELLS

inureases
2  highly diffentioted cells affected by gpedified GF
= Erymropoietin [EPOI €

-~
&«
-

DARBOPOIETIN
OPRELVE D @D
S ARG R AL G
FILgRA GHEID

—>  Hplastic Anemio

- dit dnmcqe to HSC

Y differentiokion
} Siaze

4 Siae OF nucleus

T Hb concentratP

= A RBC|P| wWBRC

£ CLASSIFICATION OF ANEMIA

NUCLEAR CNTOPLASMLC
SYNCHRONY

Su

PRA VITAL STRAINING

i EryMmroblast Lonly by e microsScope J



NORMDO BLAST 84
b Early
L  intermedioke

Hb coan be detewed b‘d TOUkE I ne Sl:u.'lr)inc]

—
=  Polychromokophilic cell

L Late =  NUCLELS EXTROSION Qccurs while it converting
to Re_tir.uloodte

RETICULOCYTE
= meSh liKe appecrance
= FIRST NON - NUCLEATED CELL
7  detecdt" requireS SUPRA VITAL STAINING

[ detected Only in Living Stoke ]
New melkylene blue [ preferred ]
Brilliont cresyl blue
BmM ACTIVITY — Retiwlowyte cCount
Retitulolyte Count Estimokion qives Bm AGIvVOY
ako ‘POOR MAN®’S Bm ASPIRATION °
NOormal -+ 0.5 - ar
Inweased Reticwlotyte count
7 Hemolytic Oohemia
> Fe[FP| B, Supplementakion

I ¥ ¥ ¥

bDeureased Retiwloujkte Count

=  RAploastic anemitime/latestpgnotes
7 Defiuency OF Fe|fp| By

=+ LevkKemiag [ Metoskasis

7 myeloFibrosis

= CORRECTED RETILCULOCYTE COUNT

Ro.l:ic.uloc.qte count X Hb [ Patient]
Hb [ normel ]

Used tD estimoake compensatory inrease 0F reticulotytes in certain
conditions

RBC3
NORmMBL RBCg [ N - 3-gpul
—  Biconwwe Shope
< more Hb at periphery thon Center
2 ©hope § Flexibility maointained by
= @Gpekrin Lmost imp 1

=  Bond
2 fAnkyrvin

—  Voriokion in Size OFf RBC con be Known as —> ANTISOCYTOSIS
= “-5 hTa |1.|.-§

-é
Centrodl 1|3 rd Palloy % PrepLadder



2 MCV > B0 - o0 €L 85
=<2 MCH = QF — 33 Py
<+ mMcHe -, McH > By - 3% g(dl
MCv
7 B deficiency | meqaloblastic Anemioq - McHC = @
-+ Hemokoorit > 457 or 0.45
# Red cell Distribution widm [Row]
McH 7 gives color of RBC > 4 7 hypothromit RBC
MCV
- 80 - 100 FI|
- < 80 FI ~  miuoagtic RBC
5 8§ =  Sideroblastic PAnemic
A > 1ron defitienuy Pnemio
= ¥ - Thuloagremio
2> A" = Ppnemia of chyonic disease
B L ™ Lead poisoning
— 2 100Fl = Muc.roo.‘tic RBL &
B L - Liver cdligeate
b H =  Hypollryroidism
b M =  Myelodysplastic Syndrome
Al < > Cytotbxie/Draggponoies
= Cell Nutrient defitienty
> B, defideny
> PR defitenty
> Melrotrexoke
> plcohol
& Phenytoin
B 1 By } NUCLEAR. CYTOPLASMIC
J FP ASY N CHRONY
2+ 4 RBC Sjze MeGPALOBLAST
2 Nucleus ig immature [Yuorl]
ANEMIA — CLASSIFICATION
1. Size of RBC C? 3% .
a. Migowtic Anemia ' 7
b. mou0gtic Hnemia
" NO’rmDQ‘til‘. Anemic RB( PRODUCTION RBC DESTRUCTION
=  myelofibrosiS 4 PRODUCTION BLOOD LOSS EXCESSIVE DESTRUCTION
-> Ruditﬂ:iﬂﬂ I Fe/ fA| By Acute Hempoplytic Anemio
Tholossemio chyohic

= mekosStasis
= Renol disease

onemite oF chy. DS
oplasktic anemio

5} PrepLadder



TRON DEFLCLENCY ANEMIA 86
7 mec of mirolgtit anemia

IRON METABOLIEM)

M WWV\J\II
E‘ HEMO - Fe*' - absorboble
R SIDERIN fe3' - non-absorbable
(o] / '
i FERRLTLMN & fe
§ 4 :
E Feo Kx Hephoestin
Cervloplasmin
T ® s I X T
F [nte_rnnlise_d T > Dpuodenum LchieF siteld
A codt ret
)
LIVER fet | Fet > cytochrome ‘€ reductase
= L
D «— re—q |5 DMT1
T L bivalent Metol Trongporter 1
TRAMS FERRIN FE]’TU Pﬂ'ft_ih
I STORPGE — TRANSPORT 1 OBSORPTION | }
ARSORPTION

=+ Chief site —>  DVODENULM

T RABSORPTION 4 ABSORPTION
=kl Y Phytotes [vegetobles]
“  Vitamin ¢ Y carbonates
7 amino add t.me/latesnonmatiess
= Sugu.rs e Tetruu‘dines

2 PURE VEGETARIPANS HAVE HIGHER CHANCES OF T1RON DEFICIENCY
TRANSPORT
2  SERUM T1RON - 1Iron oftathed © TronsFerrin [Tel
7 N 2 100 -120 pMgld]

2 Y% TRANSFERRIN SATURATION

%_ - 33 7. or ‘1,3

=  TOtAL 1RON BINDING CAPACLTY L[ TIBC]
* N -+ 300 - 360 pc“dl

STORAGE
=  FERRITIN 3
TRANSFERRIN
>  BM FERRITIN — Serum FERRITIN Lindirector indicoktor of fe storagel
-+ Gerum Ferritin o =
TRANSFERRIN

5 PrepLadder



IRON DEFRICIENLCY CAUSES 87

2> 4 Intake
7 J Absorption [ Molabgorption , Diorrhea ]
=+ 1 reguirement

% grvowing children

e repvoduckive aqe qvoup
= pregnancy

~  Lawation

2 RBlood loss
2 actidents | trouma
2 Hook worm infecktion
= Peptic uvlcer disease
2 colon concer

STAQES OF TRON DEFICIENCY
1 4 STORARE IRON 2 J Bm IRON
=+ 1 serum Fferritin

11 TRON DEFLCIENT ERYTHROPOILESIS "g -?{:J;}Q v (.
=  Serum 1ron == Jd ) O) ‘}(‘x“' O o O
= 7/ Te Saturakion > 4 '_* \_,...2 ‘_’.'?_{-) i
>  TIBC .l --'..‘;O;j‘,@o‘; 0 Ua S
D A of q O
111 IRON DEFLCIENCY ANEMIA t.me/latestpgnotes - ? YO " O
—* RBCE MTCROCNTIC ' B e_a :T - 4
AFFECTED } HYPO CHROMI A
ANTLSOCYTOSLS :'"?b g-::::
POIKILOCYTOSIS ANISD poikilD
CLINICPAL FEPTURES
< Fakique ~ Stunted qrow
=  puallor =  Alopeda — =0
=  Dyspnea = Roilonychia =)
=  palpitations = Pica
DIPGNOSIS

1. B ExAMINATLON
- gold Stondard
> 4 staining U Pprussian blue
= miwo hormoblasts &

2. BLOOD
= 1 Hb
7 L MWH [ MeV | MCHC

3. PERIPHERAL SMEAR
2>  miuogytic hypochrvemic RBLS
7 Pnisowytosis
= PoiKiloawytoSis , Target cells @




A. TRON PROFILE 88

=+ & ferri tin - J
> S. Svon <> 4
4 Tg Sokuwrakion 7
¥ T118C - 9
H. S-TF® —) } '3.5
Log [s.fFerritin]
6. Fe Protoporphyrin
100 10D
50 50
HEME 100 50
Hb 100 50
FREE ERYTHROCYTE PROTOPORPHY Rin [ FEP] - 111
7 MENTZER INDEX = P [T Y131 Mcv

RBC Ccount
- 1DAP = J Reticulo(qtt count

— Distinguehes blw Wivowtic onemias L 10A vs Thalossemia Trait ]
= TholoSSemio troit - 4

7 Index for AnitowtosiS 7 RED CELL DISTRIBUTION WIDTH

t.me/latestpgnotes
ANEMIA OF CHRONIC DISEASE

= CHRONIC INFLAMMATION —> 1L1 | IL-6( TNF -

CYTOKINES
; ! 1
BM LIVER
{ l
4 EPO ACTLON T Hepcidin tive APR
? ferritin }
J T'F =+ —ive APR
\ \p
Normowytic NormochromiC anemia [mc] miowytic hypochromic onemio
> HEPCIDIN =  inhibits 1ron wmetabolitm
- poCD | @PA
S. Ferritin ) 44
7 Te Sakuwrat” [ 44
S. 1Iron d 4
TIBC 31 "r
31 7¢ B {15 Y15

Log [ Ferritin]




SIDEROBLASTIC ANEMIA

HEME METABOLISM

SUCCINYL CO A

Bs j ALA synhase (el

AL

l ALA dehydrogenose

PORPHOBILLND GEN

l

PROTOPORPHYRIN L

T FerrochelotaSe

HEME

CAUSES
1. CONGENITAL 7  Enzyme deFecks
1L.Ac8ULRED [ more common
= Bg defiuency
7 primory
7 1Igsoniozid Jdietory
t.me/latestpgnotes
=  Alcohol [mc ]
7 Lead poisoning
7 domogeS ALPAD € Ferrochelatate

m fe ~/ Protoporphyrin
i -
+ Mitochondrit

89

N
Y . ‘
HEME »
J Hb
RINGED SIDERORLAST
Fe
—
Developing Ringed
RBC Sid eroblast
TRON
Fe —  domoge to RBC Pprewursor 7 LeowkO@e OF IYON =  OVERLORD
+ S. FERRTITLN = ™
S. IRON - ™M
7. Te SATURATION - ™M
TLBC -7 W




SUMMERY TOABLE OFf MICROCYTLIC HYPOCHROMIC ANEMIA 90

1DH AQCD SID . AN, THAL. TRHLT
S. FERRETLN g 1T 1 N
S. TRON J J 0 N
/. Te SATURATLION J 1§ T N
TLBC ™ \’ R N

MEGALOBLASTIC ANEMIA

& Mowowtic AnemiQ > N Size
2  mequloblastic anemio T f Size § NIC ASynthrony

ETIOLOGY

1 Vit B, deFitenty
a. FP defitieny

3. Dryug@s

VITAMIN B QA DEFICIENCY

Normaol FUnLhiOhiﬂC‘ requires —> Intringit fFoctor [ parietol celis 1
>  puntreakic enzymes Lbuvodenvm 1
> 1tleum [sgiteld

normol Function [ required for ]

= rapid divisSion of cells

>  DNBA SyniResis t.me/latestpgnotes

 Homoouysteine T 7 Melkionine
=  methyl Mmolony | coA——> Suctinyl cod L req. for myelin Synmesis]

ETLOLOGTCAL FACTORS
= | Intake - VEGANS [ X no milk]
2> 1 Pbsorpt” = 1 TfF
PonCreotic difeqce
1leal disease
Fish tope worm [oiphylloboMriom lotuml infet”

Children

Pregnanty

Loation

Blind loop Syndrome [ overgrowth OF bacterial

CLINICRL FEPTORES m .
1. BLOOD| Bm CHANGES ) r -
— Ponoytopenia Basophilic .-

=  DySseryhropoiesis . .- stippling:
Macro - Dun.ruudtg DLt ~

=5 R Require meht

L2

JOLLY BRODIES

RBC = MALRO - OVALOCYTOSIS [eorliest manifestat™]
BASOPHILIC STIPPLING @
HOWEL JoLLY RODIES E PrepLadder
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B2 Def. ) Hypersegmented neutrop |2
WBC g L >» 5 pucleil

PLRTELETS - ™ Siae
—> Abnormal Shope

2. GIT
=  Mucosal Htrophy
7 Tonqoue > Smoolh — BEEFY TONGUE

3.CNS
7 4 myelin

S

SUb aCute combined

d sc
>  peripherol neuropulhy s
Ascending | descending track > Sue ACUTE COMBINED
involverment OEGENERPATION OF SPINAL CORD

[ also Seen in nevrosyphilis 1

CLINICAL FEPTURES = BAnemic + Jaundice + Ne.uroloqmcu.l Feokvures

DIAGNOSIS
1. BLOOD > T MV
= 1 McH
> @ mere [ ™Y men ]
~>  Butspkiliststipplesq @
= Howell Jolly bodies @
7 Hypersegmented neutrophils
a. SERLUM VIT. By - 1l
S. Homo uysteine > 4
mm co —  memRyl malonylemio [ Blood]
Me wRY| malomdlurm Lorine]
3 M =  Hypercellulor B™ } INEFFECTIVE
Jil Retiwlooytes ERYTHROPOIESIS
PERNICIOUS ANEMIA
= PpULtD immune
> @ - 4 (tr + B3]
= 1 > 1lead ®
S m - porietod cells

> 14 B3 absorpt?
= Intestinali 2ation occurs L predominont in fundus | Bodyl — Pcancer

-~ pPIAENOSIS > AuUto Abg @
> GSCHILLING TEST

= done for CAUSE oF B deFiuenwy

+ not done for diognosis of By defitiency 5] PrepLadder



= TREPTMENT 92
1. B3 Supplementokion
=+ in perniGous oanemid —  Life tirme
— in ORer cowses = For gpecific pex(od

= ON TREATMENT T Ba

- BLOOD PICTURE — Reversal
2 NEUROLOGICAL ¢/ 7 no furlhev aqqrevakion /| hO reversol
~ CANCER —  higher than normal

2. FOLATE DEFICIENCY

G [ /G
Fos - O
6" 1%
Poly glotomake form mono glutamake form
of folake (DIET] absovrbed in ST [ JeJunum]
ETIOLO QY
» 4 1Intoke - Dbruqs whith 4 obsorpt?
> 1 absorpt” +  alcohol
~ T requirements = ™Mempotrexate § OCPR
- Chy -  locukion for FO®

t.me/latestpgnotes
CLINICAL FEATURES

- mac‘cdoblustlc anemic
- Nno ne.uranicc.l manifestotiong

PDTAGNOSIS
1. S. Foloke - 4J
2. RRC Folate = 1! [ Best kestl
3. FrgLu TeST [Forminino glutomake

FP
Histidine ™ 1T rRIgLL > 6Glotomote
J
orine @

MEGALOBLASTIC ANEMIA

~

J Bll J FA
NS @ NS (O
MMCoA MMCoA -@

R = wvit B':l + 8
Never FA olonNe




HEMOLYTIC ANEMIAS 2 BASIC CONCEPTS € CLASSIFICATION 93

RBC — 4 0y —> HYPOXIH# — 1 EPO — C|? — 1 RRC
DESTRUCTLON L8lood ] [B)] (Bm) PRODUCT”
ETIOLOGY
INTRA CORPUSCLULAR HEMOLYTIC ANEMIAS
1. INHERITED 2. ACRUIRED
1. HereditQyy Ephe roLytos'S PNH [Paroxysmol nocturnad
2L G6PD Defitienuy Hemoglobinuria ]

3. ThalaSfemit
A. Sickle cell onemia

EATRA CORPUSCLULAR HEMOLYTLC ANEMIAS

IMMMUNE MECHANISM NON — TmmUNE MECHANTISH)
1. ABD Tncompakibility 1. Clostwidivmm = Toxio
2. R4y ©ncompoakibility 2 Spake venom —*  TOxin
3 ocutoimmune hemolytic 3. Sequestvokion

onNernnit 4 wmechanical dumu\qa

2> Bngiopalhit hemolytic onemia
2 march hemoglobinuriaw CSoldiers]

CLINICAL FEATURES
T LoH

1 1 RBC LYSIS < 1 onconbgReAasaSRGMOIEs  JAUNDICE

Release of FREE Hb [voxic]
FREE Hb + Haoptoglobin | Hemopexin —  Hoptoglobin- Hb — | S. HAPTOGLOBIN

FREE Hb —+ Blood hemoglobinemia — urine hemoglobinuria [altered color orine)

Fe' re3"

FREE Hb A2 , METHEMOGLOBIN — MeMhemoglobinemia & MemHburia

Q N RENAL HEMOSIDEROSIS

chvonic Hemolytic anemia = M™M1H UB — ca™ Bilivobinote — PIGMENT GALL STONES

2. TEPO — 1 Bmoactivity Ccompensatory ] —*  Hypercellulor Bm g M Reticoloeytes [rmay

EXCEPTION = in Fe|B5| FH deFiu'enuj — no ret(wlowytosis

@) PAMAGE TO RBC . Joaundice | Anemia | A LDH
Hbemia | Hburia
qolistones

metrb L blood| vric)

Renol Hemosiderosis

LTI

T celluloarity
» mev [ PReticvlouytes]

@ T Bm ALTIVITY

Il




SITES OF RBC DPAMAGE
|

v N
INSINE SYSTEMIC CIRCULATION INSIDE REC | SPLEEN
[tnTRAVASCLULAR HP ] [ExTRA VASLULAR. HA ]
- Hbemia ©® OO + Hbemio @
- Hburia ®O %  Hburla @D
7 &.hoptoglobin  Jdd 7 & hoptoglobin |
2  ho hepakomegauly = heporomequly @
7 no Splenomegaly 7> splenomegaly @
= EXS -+ Ex:
GEePD DEFICIENCY STICKLE CEWLL ANEMIP
PNH HERIDITARY SPHEROCNTOSLS
INTRA CORPUSCULAR HEMOLYTI( ANEMIA
INHERLTED
1. memhbhyane defeckS = HS | HE
Q. Enzyme defedkts = G§6PD DEFICIENCY
3. Hb defecks =2  THALASSEMIA

HERIDITARY SPHEROCLYTOSLS

PATHO PHYSIOLOGY
=  NORMAL RGC
= Biconcave [™e/triBlegnotes
7 Bicontavity ig dit —  Spewtrin [ AnKy¥in | Band 3| Bond 4-|

=  HERIDLYPARY SPHEROCYTOSIS
> membvane defed dit Ankyvin 7 Band 3 7 Spectrin

HS

D — ::”) - ) — 0O — 4 Fexibility

Spherical

[Small Blood vessels

CORDS OF BILROTH |

- ]

Q ;?\cl;.t{g@ \@ o HS

RBL CO ; ;
¥

0 1. ERYTHROSTASIS —> LosSS OF waoaker

-  gphericol RBC — 1. LOSS OF waker —  but can ready P.cirwlot?
2. Eoten up by Splenic mauophoqes
2 leads to Extravosculor hemolytic anemia

5 PrepLadder



CLINLCAL FERTURES 95
-  AnemiQ Ct vy LI j

= Joundice
7  Splenomeqaly
=  BAuvktosomoel Dominant = HJ|o n fomily @
DLAGNOSIS -
) ge e o :. O' ©
1. BM EXAMINATION > 1 Cels | 1 rebiwlocytes W %y o ety
o o
PN WA N A
a2 BLOOD K, ’éff'z.i’q'n."',
- 4 Hb | ™ LDH | 4 S. hoptoglobin EE'{. Jo‘; S =%
s o 1 I:,
- MH 2 @ ..z:".-}F }orn...t
e MV ® *L E_-- e e '-!;-....-*I. Q.a’"
=~ ™MChe 7 AT [.I'N‘.H] SPHEROCYTES
Moy
_r

P| SMERAR Shows Spherolytes [no centrad pallor]
0SMOTLC FRAGLLITY TEST [RABC in hypotonic Solution]

D - o - 0 — O — K ~ormawre

3

O —> ® Heriditory SpherocytosiS [ 4 posmotic frogility ]

= PAUTOHEMOLYSER [0.9° Nacdl [ Kept RBC For ABhrs]]
L © — < 47. RBCL destrodt”
2 HS =~ Y ®/. RBC destruwt®
t.me/latestpgnotes
= EKTACYTOMETRY
> con detet the Shearing StresS oF RBC
=  Recent test

TREATMENT
1. ELECTIVE SPLENECTOMY
1. Severity OF anemia -2 ¢
2 Chope of RBCE 2 no thange L Spherical ]
3. chance of infeckion =2 1 [ by copsuloted bacteria 1
b pneumococcus
Y H.influenzne
COMPLICATIONS

1. PPLASTIC CRISIS
™ 8BmA 1 Erymroid Precursors —>  Susteptible £0 Powvo virus

a. T INFectrons [ post splenectomy J
3. HS —  Chyonic HemolySis 2 Pigment gqallstones

2. HERIDITPRY ELLIPTOLYTOSIS [ dit SPECTRIN defecc ]




G6PD DEFICIENCY 96

>—<

G-6- PO 6 — PHOSPHO GLUCONATE

NRDP NADPH

§SH e A GSS§

/N

HA0, H 20
Oxidaktive
Sktresg ~
b - o3
- ' & .il' |
G-6-PD DEFECT ad
‘L . i -
R&C — 1 Susceptibility to g
Oxidotive damage
I HEINZ BODIES
Denotorakt oFf Hb Chouns
d N—
@Yan YO
HEINZ Booy @ s Y 900
]
2 1 CJ 3 C
,0%9
Diredt Dasnage t.me/latestpopiesability oF RBC ,Ho
EO RBC J BITE cELLs
! in Splenic Circolar® "O
Ilv Hemolysis J ©

O , "84
1. BITE CELL . o
A. SPHEROCYTE '

3. BLISTER CeLl @0 é o¢ O’

BLISTER CELLS
ElV HEMDLYST—S

=  OXIDATIVE STRESS —>  HEemMmOLYSLS
d

1. Infections L pneumonia [Sepsis)
3. brugs [ e&ntimalarials Cprimaquinel, Suifa drugs, anti T8 druqs ]
3. foodg ( Fawa beans]]

G6PD DEFICLENCY
*+ X Linked RecesSijve DiSorder ——
- onstable ﬂnlﬂmﬁ I.i:\:l
- t
LlL ”Q
G6PD —» STRESs —» ®lderly 5 SelF LIMITING
DEFLLLENLY RBC destroyed HEMOLYSLS

5 PrepLadder
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VARIANTS
GEPD - B > GQ6PP-AT > @GePD-PAT ¥ GEPD - W
] \) J !
Normal ty, J €iq 34 t”-'-l 4444 t”l
J l
most Commpon Most Severe
DIPGNOSIS

1. hsory [ & > @]
2. BLDOD = | Hb
- MCH — N
mey 7N
MmCHC 7 N

=2  p|Smear

2  Rite cells @
“  Blister cells ®
'+ spherocytes @
2 Heinz Body @  [visualised by crystol violet ]

- SPHEROCYTES TN PERIPHERAL SMEAR
DID
1. HS
2. GQEPD Def
3 Ineettions [ clodtridilmbestpgnotes
4. Auto Immune hemolytic anemia [mel

3. GQ6PD LEVEL ESTIMATLON
> Eletrophoresis —>  Sub type
> godiom mitrite

J

Me_ﬂiemoca lobin Redudkidn cLssayy

—> G6PD DEFICIENCY — Ropid clearonhce oF RBC
= P foluporum —> PROTECTIVE

Ry = ND drugs required L Self Limiting ]

HEMD §LOBINOPATHIES - SICKLE CELL ANEMIA
HB DEFECTS
- 1 quuntit'g - Tholossemia
+ 4 quality 7 Sickle cell anemia




SICKLE CELL ANEMIA

PATHOPHYSIOLOGY

PoOInt — 5 Pg Pmino Aud

mutotion /\
Glveomic valine
Aad Lsickle cel
[ normad ] ohemic ]
(GOES) (VELCOME)
(p) (p°)
Polowr P Nevtral 66

Hb = TETRAMER — QA A
.+

2 P
BIp B PY =2
el { p|PR> < ©“%Pa
pS| B> oy B3

- Hb AL Normall
- HbA [eo7]
> HbS Lyozld

 dyp, > HbS
no Hb 8

> Hb® — R8&C

EACTORS AFFECTTING SICKLING

—> | colubility OF Hb
t.me/latestpgnotes d

} SICKLE CELL
OTSEASE

98

SICKLE CELL
TRAIT L[ heterozygous

—  Pryeupitation

Polg mevizZokti0n

d

STICKLING

1. AMOUNT OF HbS [ most '/mpovrtunt J

[sco »»)> scT ]

< HbS - 4 SiCKlinq
=+ HbF } i Gic&linq
-+ HbA

-  HYDROXY OREP
= DECITABINE

Q2. BCipoOSiIS

3. EXERCISE
A. DEHYDRATION

> cpleen [/ bm

=2 T MCHC
5 TimE OF RBC FOR CILRCULATION
= i Slucdq‘ush €low

} M HbE — 1 Sickling

- M Sickling
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@ 402/ LHaO )
- >
O,( HaO

REVERSIBLE
BICKLING

0
4 0 ) ¥ M . ) IRREVERSIBLE

SICKLING
s : 3
T Stiffness P SticKkiness
| :
4 Flexibility T fdbhesion to Endolkelicd cells
l l
Tropped in Spleen MICRDVASCULBR OCCLUSION
8 7
Ev e %
C|F
2 Jaundice
2 oanemiaq
7 splenomeqaly
7 retarded gvow
COMPLICATIDNS
1. vaso occLusive crisis  Emelatestpgnotes
2+ Brain = (oma | + conuovsSnesS [ Stroke
— Bones
B Small bones OF hands § Feet > HHND - FOOT SYNDROME

g Long bones -2  PAvastu lor hecrotig OF hecKk Of femur
%  vertebral column

- = W —
_——) ]
: _1: C e H- SHAPED VERTERRA
L - — CoD FISH VERTERRA
=1
e FISH MOUTH VERTERRA
calcified :
\ r
e ersdliail calufied area
moarrow
HPIR ON END OPPEARANCE
CREW CUT PAPPEARANCE -
CREW CUT APPERRANCE
-  GKIN = chronic non lneulinq leq ulcers
= SPLEEN > 11T Size initially > congestive splenomeqaly

later = BOrterial occlus” = 1sthemic domage — FIBROSLS OF SPLEEN
[ PUTO SPLENECTOMY]

5] PrepLadder




7 PULMONARY CIRCULATION
=  OCUTE CHEST SYNDROME
= pain in chest
=  Dyspnhea
> § o0y in blood

- o = Painful erection —> PRIPPISM
2. BPLASTIC CRISIS - T BmMH —>  Porvo virusS infeckion
3. HEMOLYTIC CRISIS =  Infedsion - ™ Splenic awtivity

4. SEGUESTRATION CRISIS =2 TTTT Splenic Size =  bypovolemia

100

Pl B M Z
DIAGNOSTS (%:?Q;: 0’0 o
1. BM = T cells | ™ Reticvlowyte count EQQF}O_Q-goﬁﬁ
: * - SQV O
a. BLOOD = 4 LbH | T S Bilivobin ofgcoﬁ_.: 22 ¢
0% y So @
== ™ TLe L(;; z:,}( (}gow‘”:)(
> JULTESR S e 9°
: f"\.] E)_ r‘ho{g" (JO'C
SICKLED CELIS
= PERLPHERAL §MEAR Shows — Stekieb cELS ()
0 Q © 90 o,
@p 9 09
0 o0opo 9
J
Add DITHIONITE °9J0 g o 04
merpetisueetrg notes . o B
TEST

J
can’t distinguish
blw SCT|SCD

3. Hb ELECTROPHORESIS

Gglutomic oacd valine
[ Polor 1 THbB] INevtrad ] [Hbs]
i
ANODE
CATHODE Hb S
k| 2 3

Normal scr  SCD

2  require expertise
7  quontiFicakion of different Hb types not possible

5} PrepLadder
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4 HPLC [ HIGH PERFORMANCE LTLEUID CHROMATOGRAPHY ]

7 con be differentioke the types OF Hb
- qucml:itg of Hb con be Khown

-+ TOC fFOR BLL TYPES OF HEMOGLOBINOPPTHLES ) r T

5. OSMOTIC FRAGILITY TEST

S =)D -0-0-H

> ScA 7§ Osmotic Fragility
2  also seen in Hemoglobinopafhies
2 Thalassemia
= Severe 1DA
= Ho@ [pPg ™ glutomic add —> dgsine ]

6. X RAY - SKkull —> HPLIR ON END APPEARANCE
vertebrt —  f1SH mouTH PPPEARANCE
TREATMENT
i O;l
2. Ive
3. PNALGESICS
A. ONTIRIOTLICS t.me/latestpgnotes
5. HYDROXYOLRLP } ? HbF
DESITAMTLNE

MORTALLITY COmMmmMONLY DU TO —> SEPSIS

P THALASSEMIA
* Quontitarive disorder of Hb

Hb > Qd 7 ko Qgenes >  Chr (6
QP — QP @enes = Chr I

o THALASSEMIA = dit gene deletion
P THRLASSEMIA 2 dit gene mutakion Lmore common 1

P THALASSEMIA

NORMAL 2 Hb A Hb F/ Hb B,
ledult] l l {

% Pa ATy dasa
Q57 1. 3).

B — normal B Choin formation
pt =  partiol p choin Formot™
P° ™ no p Whain formot"
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EXON EXOn

EeQ + 5

Promoter Intron INntron

SPLICING U Sntrons vemoved ]

le) e )e)

MRNA

RIBDOSOMES
l

Trapnslobion

!

p FORMATION

INTRON =» ‘Lnl-erve.n'mq reti'lon
Exon 7 Expressive Sequenhce
PROMOTOR = inueaseS e ho. of B chodns

= MUTBTLONS

1 SPLICING MUTATIONS - gt ¥y p°
[ sntron » Exon 1 [.me/latestpgnotes

2. PROMOTER MUTATLONS - pT
3 C(HAIN TERMINATLON MUTHATION - P’
CLINICAL POSSIBILITIES
BIP — NORMPL > Iy -17q]d!
1. B Ia.* = mild = THALASSEMIA MINOR | THALASSEMTA TRATT

B Hb > 10q(dl
7 Psym ptomakic

2 ptlpt —  moderate =@ THALPSSEMIA 1NTERMEDIA
® Hb > 6-Fqidl
“  Blood EronsSfusions +

3. p“”a’f —> Gcevere > THALASSEMIA mAIOR
PB’F’O : Hb < & q|d

multiple blood transfusions

5 PrepLadder



P THALASSEMIA MAJOR 103
BONE MARROW

Reloltive exceSs Of d Chauns

|
o = Chaun p'reci?il:o.lzion

\) ¥
Direc domage Escope in Circulakion
to Normoblast l

J Trapped in Spleen
{ NO.OFf attual (}
RBCg EvHH

L INECFECTIVE ERYTHROPOLESTS

\

SEVERE PANEMIA

ANEMIA ++ +

J
™M EPO
! | 1

1+ Bm ACTIVITY EXTRA MEDULLARY HEMATOPOILESIS

3 T 3

t.me/lates%dfe@ / BoNES

4 J

HepakO ¢ Fauo) bones @

spleno meqaly  Skull @

FACIAL BONES INVOLVE MENT

-  Frontal Bossing } CHIPMUNK FACIES
=~  malocclusSion of teelR

SKuLL INVOLVEMENT
= CREWCUT | HAIR ON END APPEARANCE

CREW CUT APPERRANCLE

2> 4 Release Of Ivron ____5 M 1lvon > Multiple
From BM abSorption Blood Eransfusions

LRON OVERLOAD
Ry T l T 1
Heork Pitvitary Pantreas Liver Parathyroid

= CARDIPC | ENDOCRINE FOAILURE — DERTH

5 PrepLadder



C|F

2 AnemiQ +t++
2 Stunted growm
= chipmunk Fades
7 Hepako & Splenomegaly
DIBRGNOSTLS
1. BLOOD
- L4l Hb
MY 4
MCH 44
MCHC 44

-  PERILPHERAL SMEAR
m‘uu-ou.‘t.—nsis

o.nisouitot;is
pOiKiIouitosls
target cellg

F 34 J VT 3 F+

2. OSMOTIC FRAGILLITY
3 HPLC =» IOC

44

@ - ©

basophilic Stippling C[dit abnormal RNAJ
™ Reticwloyte count L[ not proporvtionol tO severity of anemial
Normoblasts @

104

t.me/latestpgnotes

14 HbH

- §

13 '—-"'d.'lpl —

5 dyfa — ™M HbF [ bighly suggqestive ]

6 — o, 6, — T Hb,

(> S P RATIO

—,

THALASSEMIA TRAIT/ MINOR

- 4 1IntenSity
=7 mild oanemia

1:1 [ Novmal]
[ Thalassemio maojor ]

30 31

< npo HI0o Blood Eronsfusion

> Pl SmEPR > Mild

3 Q  Thalossemia majoT
T.tradt 1. traut

— SCREENING

®

— do not morry

— AR

—

Thodastemia moyor Las7. ]

= osmpotic fragility - 4

conkrol

NOE visible

TesSt

imoage @ 55145

5} PrepLadder



SCREEN1ING

—  Hypotonic Saline Lsmi ]
= o.aml Blood

=  INait for 30 minutes

NEST ROF TEST

-+ NE - NokKed Eye
ST —> Single tube
R = Red cell
Of —> osmotic Fragility
TEST — Test

105

>  Diagnosis confirmed by HPLC 0F Hb

B — 4 HbS
ol r

d — ™ Hepy L> 35q9(dI1

+ THALASSEMIA TRAIT Vs (IDA by HPLC
Omer porametersS

= dit

.—)

RD W N (e )
index t.me/latestpgnotes
Ll
RBC Count
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- high O AfFinity 7 Tissue hypoxia
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PAROXYSMAL NOCTURNAL HEMOGLOBINURIA [ PNHI 106

=< ACQUIRED 1NCORPUSCULAR HEMDLYTIC ANEMIA [only Cousel

cos9 [ mirLl
@ [;E Cg Binding protein

coss LDAF ] 4 Spontaneowvs
© protein adivakion

DAF  —
MIRL —

| 1T PHNH.,

M - [

GPT
PROTETN

A 4
PIG-A Gene [ x chv]
[ Phosphatidylinositol qlytan complementation 6 qene 1

7 Sunihesizes GPI Link protein [ Tramsmembryone protein ]
7  serves as BONCHOR

Decoy P\cc.e.laru.l:inq fadtor
Membyane Inhibitor of Reactive Lysis

PIgAa gene defect @

2> cbb® ®
»t.regHqtastpgnotes ]_, BIPHENOTYPLL

} RBc) wac| platelets @

l0Ss of GPI - Protein CELLS
-+ CD 58 ©
> ¢cbksq ©

Myeloid Stem cells

> COMPLEMENT — DESTRUCTION Of — PPANCNTOPRENTISH
ACTIVATION RRC ) WBC [ PLATELETS

=  RBC Destrucktion

[Niqht] -+ 1 RR - M oy, > ¢ HY [pciposrs]
d
© SYSTEM
RBC bamage
1}
LV HEMDLYSIS
07:00  09:00  12:00  15:00  19:00 Hb URIP

+  WBRC

[altered color of Urine]

—  DysFunction — 1 INFECTIONS
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= pLATELETS — J plotelet count 107

—7  PBltered function

J
™ Aggregation «— free Hb [dit 1vH]
_'-
d NO

T THROMBOSIS
[ cerebyal veins | Hepokic veing 1 = DERTH

4
BUDD CHIARI SYNDROME

= RDIPGNOSIS 00O CDEY « gamPLE
1. FLARER - FLOW cXTOMETRY [10c] |
2 Fluorescein — lobelled Pro - Perolysin EEEE
-+  PNH — Q DIFFERENT CELLS \
BRI PHENOTYPLIC APPERRANCE \

Q2 T © 6ecroviry — Sugar [ Aab [presence]

- HPAM’S BCIDIFIED SERUM TEST =
=2  SUCROSE LYSLS TEST SRR

OO% e—
| L

Il

/ COUNTER.
—_—
N

M M
o T ) N
M
3
t me/latestpgnotes
MYELODYSPLASTIC E.Lus;t cells
SYNDROME AML

= PNH also aqjw OPLASTIC ANEMIA

GPL-P —>  PNH
puto Ab @ {

Stem cell A —>  HPLASTIC BANEMIA

= TREPTMENT
PNH — M © Prvoteins Damage
c.@_ INHIBRITOR = BElULIZUMAR

STEM CELL TRANSPLANTATION [ definitive R ]




AUTO TMMUNE HEMOLYTIC ANEMIA

7 EXTRA CORPUSCULAR HEMOLYTIC ANEMIH

7> ImMMUNE MEDIATED

=  AULO immune HA

ALTO IMMUNE HB - SUB TYPES

INARM  AHH
\)

[Gom - HoOLE]D

Bb attach ar 37°C

Iq a >>> ig A

WARM AHB
7 19§/ 19h
=+ bind at 3F°C
= TIdiopabbic
7 alw ouko immune disorders L SLe| rRAl
> oalw molignancies [ cri]
7 alw Orugs [t melhyl dopa [Peniallin [ Guinidine
— 934 I 3G
~ Loss of @
l Membrone Spherocyte
()9 » (= t.me/latestpgnotes
[ Macrophages |
EVH
O V0 ¢ Q8¢ (
" . 0 OO?'O?;O.O%?OO
3 -’
e onemia 550°0 05 0% 20,
2 Joundice ; 090%@ OO“: . e
7  Severe Sp!enorvr)equlg g t O?-o ' O_%ﬁ%\‘
‘* n -
7+  Spherouytes b0 V9 om0 _ac -
- DIPGNOSIS
1. T WOH | T ucC Bilivubin | L Hb
2. BLoon —* Plsmeor > Spheroyjtes
7 Puto - Pb @
& I 4
on RBC Surface Serum [ Freel
J l
DIRect COOMRS TEST INDIRECT COOMBS TEST
2 Jowndice | Anemia | Splenomegoly | Sphero wytosis  seen in

COLD OHA

l

108

[MUsSOORIE — cold]

6b atach ab lower temp.
Ig ™ >»> Iq9 G

> ALto immune Hemplytic Anemia
2 Heriditary Spberouytosis

— coomb's Test

- =+ ve

—~  coomb’s Test — — ive
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COLD AUTO TMMUNE HA — @ <3F°C
1. CoLD PAGGLUTININ DISEPASE
- Iq M agqoinst 1° Bg oF RBC
— amaches atb cold temperature
7 results \n CLUMPING [ AGGLUTINATION > HCROCYMNOSIS

At body temp L33°%¢] > detathment oF IgM

4+
—> © pvoteins = Cq atlathment (g&:

J
Hepatic circolokion [ Kuppercells]

[Hepato meqaly @ 1
l
EVH

Ig M

2 alw Ig™M
= olw 7 MycoplaSma infFetkioh
7 molignancies
=  infetkious MONOD Nucleosis
=  woldenstrom mouoglobulinemia

> DIAGNOSTIS
1. COLD CSLIDE TEST

00 09 O 00Og &R
©°%00%°0 t.ngﬁé&’%}mtes

@ temp chillec Slide

Q. COLD HEMOLYSIN TYPE
> 1g G ogQainst P antigen oF RBC
= bindg of 4°c

> © attivation at 33°C

19 G
> 31 — © bkcivakion — MAC Formok” = TVH — Hburia

G

= COLD HEMOLYSIN DISEPSE L PARAPOXYSHMAL COLD HbURIA (PCH) ]

=  COLD HEMOLYSIN BAb aka — DONATH - LBNDSTEINER 8b
“» geen in children T wviral infeckion
B ogw  syphilis
=  akQ BIPHASIC Ab

ATHH
2 e —— ! R
NArRM [1gG[A] coLD
X' —1 a
AGGLUTIN [1g M) HEMOLNSIN [1g G1
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APLASTIC ANEMIA 110
2 olw Htmukopu'retic Stem Cell defect —  PANCYTOPENLA

14__*

&S

ALTERED L

TCELLS

TNE |STEM CELLL | proliferat”

LFN Ir 4 differentioktion
BONE MARROW
HYPOPLASIA
PANCYTOPENIP
TMPORTANT INFO
7 DRUGS
7 Anti Thymougte Globulin LaTa] } L T cell — UseFul in
=< Cyclosporine t.me/latestipgactesty Aplastic anemia

2 AA con proqress to
=  mDS
= amL

= AP also ajw PNH [ dit Tcell aivity aguinst GPI- linked protein]

APLASTIC ANEMIA - CAUSES
1. INHERITED
- Telomerase defect
=  Fantoni Anhemia
* AR
* Defect in DNA Repair genes
* Hypoplasia [ Kidney | Spleen ]
* Rone defeks [ Rodius | thumb ]

* FANCONI SYNDROME 1S Bl RENAL TUBULAR DAMAGE [ different from FA]

2. PCQULRED
a. IMmMUNE MEDIATED
b. IPIOPOHTHIC [mec]




3. CHEMICALS 111

0. DOSE RELATED > Blkylaking Agents |/ Anti metabolites / chloramphenicol
b. DOoSE UNRELATED L IprosYNCRATIC S)E] Leven 1 Single dote con Couse HAll

* &old salts

* chlorom phenicol

A. PHYSICAL
< Radiokion
=  wviruses [EBv,vzv, tMv]

CLINLCAL FERTURES
Z po aqe predilickion
< no Sex prediliction
— FEATURES OF PPANCYTOPENTLA
g Fatigue
“  Fever
9 Hemorrhagt L bleedir)q manhifestakions’

> SPLENOMEGALY NEVER SEEN

DIAGNOSIS
1. BLOOD

= Panctytopenia

~ Reticloyjtopenia

2  moauotic , normochromit MRBtalesipgnotes

2. Bm BOSPIRATION = DRY TAP
3. Bm B1OPSY
= tellu\mil:ki
=  this feature diFFerentiotes AR From

* ™MDS }hgpc.f-
* plevkemic leukemia celluloy

F'tPLRSTIC. ANEMIA

TREATMENT
> T0C =  Bone morrow Transplantokion

=  DRUGS 2 Anti Thymouyte Globulin L ATG] , Cyclosporine

CLASSIFICATION OFf RAPLASTIC ANEMIH

NON - SEVERE | mODERATE AR| BM Cellularityy £ 357
CEVERE AR Bm cellularity < 5%
+
ANy 2 Pbsolute Nevtrophil count < 500 |mm?
out OF 3 Ploktelet count { 20000|mm?3
Retitwlouyte Count < 60,000) mm?
VERY SEVERE AB SEVERE 0P 1 Pbsoluke neukrophil ount ¢ 200 mm3

= common cause OF dealh in pokientS T Severe & very Severe AR =  Septicemia



WHITE BLOOD CELLS

112

INTRODUCTION T0 \~NBC DISORDERS

® ®
LEFT E:E;f LRSSOR CPEEEPHERﬁL RIGHT
T BONE MARRDOW T
MYELO PRO —s MYELOONTE _, WMETA —> BHAND MYELOID
BLAST MYELOTE MYELOCNTE CELL CELL

>

SHIFT 70 THE LEFT

FROM LEFT EO RIGHT
—

J Size
4 Raoke of Replication
T mokurokion

DISORDERS AFFECTING IABLEZ
1 4 WBC3 —> LEUCOPENIP

I T WBCS = BENIGN & NEOPLASTIC

T WeCg - BENIGN
1. Leycocytosis [ ™™ T ]

2> T 7 ® 4,000 - 11000 |ML
= DLC L[ DifFerentiad Lw&m@cﬂa@'ﬂﬂgmotes

- e

Monocyte Lymphocyte

N>L>mMmYE > B ’ ‘ ?
@ @ @ @ Basophil Eosinophil Neutrophil

Never >  Nevtrophils L50-707.1]
Lekt 7 Lygmphouytes  [Q0-407)
MonKeys —  Mohoytes L8-1071
Eak = EOsinophils Lo-571
Banonas — Bosophilg [o-2r 1]

= MOND &yLkosis
=  chvonic infloammakion

- NEUPTROPHTILIA

-+ Batterial infetions

=  pewrpsis =  cancers

=  Awke ipflommokion

~  DRUGS - EOSINOPHILIA
> Steroids 2 fllerqy

5 Litkium = porasitic infeckions
7  Hodgkin Lymphoma
7  LymphoaytosiS

-+  viral infectiong = Bosophilia

= chvonic inflommokion = allergy

L
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A LEUKEMOID REACIION
= TLe = 40,000 Ml
=  Seen 10
Phevmonic
> 1InfFective Endocarditig 2 Makture
2 Bepsis white Blood cells

L kowatoki! Disease

= DD = ML
differentiofed by  LAP SCORE
= LPP SCORE

= Ted in Levkemoid veottion

led in L

4

= Dohle RBodies § toxic granvles are ajw Levkemoid reackions
Oohle eodies — Diloted Endoplasmic Tebjculor Skruckures

T WBC — NEOPLASTIC INBC PROLIFERATION
lEVKEMIAN LYmMPHOMA
SEQUENCE OF TNVOLVEMENT SEQUENCE OF TNVOLVEMENT
Extensive Bm involvement LN | Liver | spleen [ Organs]

| {

SYSTEMIC Airvculotion t_me/|atestpgnotess\'sremrc CLRCULATEION

d

Liver | LN | spleen | Brain
Lorqons]]

LEUKEMIH = > LYmpHOMA

CLINICAL FEATURES — LEUKEMIA
= ¢ RBC | wBC| plotelets 7 PANCYTOPENIA

= Fakique | pallor
=  recurrent Fever
= Pe.l"ed'sitJE| purpuro

= HYPERVILSCOS1ITY OF BLOOD

= LYMPHADENOPATHY | HEPATO SPLEND MEGALY
7 HEPADACHE | CRANIAL NERVE PHLSY

CLINICAL FEATURES — LYMPHOMA
- LYMPHADENOPHATHY | HEPATO SPLEND MEGRLY

= BLOOD & B INVOLVEMENT




LEVKEMIA - PATHOGEMNESIS o

NORM AL LEUKEMIP
IMMBTURE @ ,  MATURE IMM AHTURE @) ., m™AtuRe
WBC INBC IWBC INBC

\ \@t\
PPOPTDSIS PPOPTDSIS

g MATURATION ORREST [most important]

RAPLD RATE OF PROLIFERATION

LEFT RIGHT

BONE MARROW

MYELO PRO —s MYELOWYTE 5, META —> BHAND MYELOID
BLAST MYeLOKXTE MYELOCNTE CeLL CELL
i i
® ®
\ l
Acote onget Qradual Onset
ACUTE LEUKEMIP CHRONTC LEUKEMTA
l t.me/latestpgnotes !
PrecurssOy e\l leuKemia Peripheral cell Leukemicy

ACUTE LYMPHOBLASTIC LEVKEMIA

HSC
2 2~ ¥
MYELOBLAST (E; LNMPHOBLAST G
= prominent Nucleol; =  condensed nucleoj Lo-a]
> qranulor oytoplasm LAVER RODST 7 no granular gytoplasm
~ stoined by ™MpP0 @ 7 Stoined by TdT®
l l
AML BLL
MPO = myeloperpoxidase S G

TdT 7+ Terminal deoxynucleotidyl Erongfernse

BLAST CELLS TN BM Myeloblast
> ® =+ 1~QJ W i 1 Ny
- pcute leukemias - Yao0' LwHO]
=+ [0Cc - Bm Examinakion

L YMPHORBRLAST
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RISK FACTORS OF ACUTE LEUKEMLAS :

GENETLC ACQUIRED
9 Ffonconi anemia % Radiokion expoSure
“  ploom Syndrome > chemicale [ Benzene | Smoking LPHCT ]
? Ptoxia telangiedasia Y 1nreckions [ EBV | HiLv 1]
= pown Syndrome Y Drouqs L Bnki cancer drugs ]

H ©eLL [(ovemli]
L &mL [@3yrs]

ACUTE LYympHOBLASIIC LeEukemth [ ALL]
<+ mc levkemia iIN children

> ¢JF 7 sudden onset ofF clinicod Symptoms
=  Fatique | Fever| petechiae
2  hepotosplenomegoly | Lymphadenoputhy
>  gterna) tenderness @

7 GENETLC DEFECT *  Hyperploidy | hypoploidy
= Trisomy 4| |10
7 tlhiasand o t g0l o ELg522]

- DIPGMNOSLS
1. BONE MARROW EXAMINASTION [10C]

7 Hypercellvlar  { me/latestpgnotes
=~ 8lasts

> ¥ 7
Y  lymphoblasts 2> TdT @® , PPps @

a. BLOOD
- M™MT TLC
2 L Hb
7 1 plotelekg
7 Lymphoblasts ®
= PALEUKEMIC LEUKEMLH 7 obsence OF