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Hemoglobin Meme

Normallevel Males 1416g1dL
Females 13 15gId
structure Hbis a conjugate protein
Mb monthepgen t globin

proteinpart
conjugatepart

Heme IronFeat Protoporphyrin K

Protoporphyrin K 4 tetrapyaroleringslinkedbymethanebridges

globin 4subunits

NormalHb Hba HbAz HbF

Hbd
c

t
c o

HbA 22 28

HDI 2x 28 lifespan 6090days

Functions

transportrespiratorygases 02 CO2

bufferingcapacity due topresenceofhistidineresidues
BindingofOzto Hb EachHbbindsto 4 moleculesofoxygen

EMI
station

pOz mmHg

Tauttense T Relaxed R
Hb Hb

deoxy oxy



e

t

2 highp02
decreasedpCoz
decreasedht

m

decreasedtemp

decreasedpoz
increased 2,3Bpa

They

Hb Derivatives
Carbaminohemoglobin Hb Coa

transports 2 10 of totalcoz in blood
Carboxyhemoglobin Hb co

affinity ofMbto co is 200times morethan02
Normal Co Mb 0 16

in smokers 4 s

Methemoglobin Heme ironinFestfoam
Sulfhemoglobin Has oxy Hb

mainly seen inpeopletaking sulfadrugs



Abnormal Hb
Abnormal Hbdueto alteredprimary structure
SickleCellHbHbs glutamicacidat6thpositionofBchain is replacedbyvaline

formationofstickypatch onsurfaceofBchainofoxyHbs deoxyHbs

deoxy Hbshas thereceptorsitecomplimentary to stickpatch

Hbsundergoes polymerization toformsickleshapedRBCs

sicklecell RBCs arefragile cause hemolysis sicklecellanemia

Mbf glutamicacidat 6thpositionofBchain isreplacedby lysine
Hbd a 58histidine is replacedbytyrosine HbMBoston or p92histidineis
replaced bytyrosine HbM Hydepark

HbM leadsto formationof methemoglobin

Hbd glutamic acidat 121stpositionof13chain is replacedbyglutamine
AbnormalHbduetoalteredsubunitmakeup Thalassemia

absenceofoneormoreLorBchainsofHbduetodefectinproductionofglobinchain

aglobingene chromosome16 Bglobingene chromosome 11 4copies 2 ineachchromosome
ofa

allthalassemiaarecharacterizedbyhypochromiamicrocyticanemia 2copiesofB

2 Thalassemia

Trait Absenceoftwo aglobingenes Minoranemia

Major MbBarts Hydropsfetalis absenceofall 4 aglobingenes fetususuallysurvives
onlyuntil birth

B Thalassemia

Minor absenceofoneBglobingene

Major absenceofbothglobingenes
Chipmunkfacies thalassemiacanresultin maxillaryenlargementleading toan appearance called

Chipmunkface

Haironend crewcut appearance inskull xrayduetonewboneformationis a
common feature



Heme Synthesis
Tissuesite lever reticuloendothelialcells

Intracellularsite Steps 1 6,38 I ymigghondhiaSteps 2 3 4,5

Succinylcost Glycine

ALAsynthase

8ALA
ALAdehydratase

Porphobilinogen

uropoaphyenogen I synthase

Hydroxymethylbilane
UroporphyainogenTI synthase

Uroporphytinogen 111

Uroporphyrinogen carboxylase

Coproporphysinogen 111

coproporphysinogen oxidase

Protoporphyainogen In

Protoporphyninogen oxidase

Protoporphyain111

Feat Ferrochelatase

Hemesynthase

Heine



uroporphyrinagen I
synthask

Acute Intermittent Porphyria LAID

Uroporphyainogen III Congenital erythropoietin Porphyria CEP
synthase

aoporphysinogen carboxylase Porphyria cutanea tanda PCT

coproporphysinogen oxidase Hereditary coproporphyaia HC

Protoporphyainogen oxidase Variegate porphyria

Protopophygg

VP

Ferrochelatase pp
Heme synthase

Regulation

Feedback Inhibition when heme concentration is high it blocks its ownsynthesis

byallosterically inhibiting ALAsynthase
Feedbackrepression when hemelend is high home corepressor binds with
aporepressor to formholorepressor which binds to DNAof ALAsynthase prevents

Istranscription Ahaproductiondecreased



Type Findings Manifestations

AlP Increased PBS ALA inblood whine Abdominalpain vomiting constipation
urinedarkensonexposure toair lightdue Neuropsychiatric symptoms seizures insomniaconfusionagitation

to conversionofporphobilinogentoporphobiling nophotosensitivity

Cep urinarywoporphysin I coproporphyain I Photosensitivity duetopresenceofporphyrins
presenceofporphyrins inwinetranswine
toportwinecolour

PCT urinary wopoaphyain I weoporphyainII cutaneousphotosensitivity

Blistersonskinthat's exposedto sunlight vampire'sdisease

Hc UainaayALA PBa coproporphysinIII neuropsychiatric symptoms

fecal coproporphysin

Photosensitivity

Abdominalpain vomiting constipation

up UainaayALA PBa coproporphysin II photosensitivity neuropsychiatric symptoms

fecal protoporphysin I Abdominalpain vomiting constipation

Increasedfecal RBCprotopaphyain Photosensensitivity

notfoundinwine Blistersonexposuretosunlight

Management
PossibleTreatment ofPorphyria

Infusionofglucose hematin

Acquired toxic Porphyria resultsfromexposuretotoxiccompoundssuchashexachlorobenzene lead Gatesofulvin

theyinhibitseveral enzymesofheme synthesis



demecatabolism in reticuloendothelial tissuesofliver bonemarrowspleen

Heme 1
t

yBilineeden
Biliveedinreductase Bilirubin

microsomalhemeoxygenase NADPH

Bilirubinisnotsoluble inplasma transportedafterbindingwithalbumin foaming unconjugatedbilirubinboundfoam

Fateof Bilirubin
Bilirubin UDPglucononosyl transferase Bilirubin monoglucuronide

UDPglumoni upp
UDPglucononosyl
transferase

acid

UDPglygoni UDP

Bilirubin diglucosonide

bad
Conjugatedbilirubin

inagantgtingying urobilinogen
oxidation wobilins excretedinfeces
smallamount is excretedinwine Umgday

serum Levels

Total bilirubin 0.2 to 1 mg1dL

unconjugated bilirubin 0.2 to 0.8 mg di

conjugated bilirubin 0 to0.2mg de

Hypeabiliaubinemia 1mg di totalbilirubine

Beyond 2 2.5 Jaundice Ictus



Tests
Serumbilirubin vanden Bergh reaction

Urinary UBa Ehloch's test

UrinaryBilirubin Fouchet's test

Urinary Bilesalts Hay's test

Urinary ketone bodies Rotha's test

TypesofJaundice
Prehepatic generallyhemolytic

Hepatic liverdysfunction

iii Posthepatic generallyobstructive obstructionofbileductdueto cholelithiasis or tumour

Civ NeonatalPhysiologicaljaundice temporaryconditionseen in newborns

dueto increased hemolysis causeddueto immaturehepatic systemforuptake

conjugationof bilirubin lowactivityof UDP glucoronyl transferase
Keanicteaus 20mg dL bilirubinmostof it is unconjugated crosses the
bloodbrainbarrier mental retardation

Treatment phototherapy exposureof neonatestobluelightthatconverts anconjugated
bilirubin to easily excaetablefoams
orphenobarbital induces bilirubin metabolizing systeminlines

Diagnosis of Jaundice
Pachepatic serum unconjugated bilirubin 7 urine UBS

toHepatic serumconjugated unconjugated bilirubin t bilirubin bilesalt in wine9
Posthepatic serum conjugated bilirubin9 bilirubin bilesalt in wine9



Congenital Hypeebiliaubinemia

Gilbertdisease autosomaldominant

defectin uptakeofbilirubin orinconjugation
Bilirubin upto 3mg di mildjaundice

Crigler Najjar syndrome duetoconjugationdefects

Type 2 deficiencyof UDPglucosyltransferase
bilirubin s 20mg de childrendiebefore 2 yearsofage

TypedpartialdeficiencyofUDPglucosyl transferase milder form
Dubin JohnsonSyndrome autosomal recessivetrait
defectivesecretionofbilirubin intobile increasedconjugatedbilirubin in blood

Conjugatedbilirubingetsdeposited in lives blackliverjaundiceblackis discolourationoflined


