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Writenoteonfollowingquestions

eachcarriesequalmarks

1)Writedownthe4stepsinvolvein

betaoxidation?

Ans:Betaoxidation

betaoxidationisthecatabolic

Pathwaysoffatsinwhichfreefatty

acidsareconvertedacetylCOA.

.betaoxidationistheprocessin

whichsaturatedfattyacidsare

brokendownforuseinenergy

production

4stepsofbetaoxidation

dehydrogenation

hydration

oxidation

Thyolisis

eachstepiscatalysedbyadistinct

enzyme



Dehydrogenation:

Inthisstep,enzymeacylCoAdehydrogenase

willoxidizedacyl-CoA.

inbetweenthesecondandthirdcarbonC2C3

oftheCoAchaindoublebondisformedwhich

isenteringthebetaoxidationcycle.Trans/\2-enoyl-CoA(trans-delta2enoylCoA)istheend

productofthisreactionthisstepproducesFADH2andusesfadwhichenterincitricacidcycoe

andproducesATPwhichusedasenergy

Hydration

thisisthesecondstepinthisdoublebond

betweenC3andC2oftrans-delta2enoylCoAis

hydratedwhichformingendproductL-βhydroxyacylCoAhavingOHgroupinC2,intheplaceof

doublebond.anotherenzymecatalysedthisreactionwhichisenoylCoAhydratas.thisisthe

stepswhichrequirewater.

oxidation

thisisthethirdstepinthisstepthehydroxyl

groupinC2ofL-βhydroxyacylCoAis

oxidisedbyNAD+inreactionwhichis

catalysedby3-hydroxyacyl-CoA

hydrogenase.EndproductsareNADH+Handβ-ketoacylCoA.IncitricacidcycleNADHIsenter

andthusproducesATPwgichisusedasenergy.

Thiolysis:

Inthisfourstepβ-ketoacylcleavageoccurbya

thiolgroupofanotherXoAmoleculeβ-

ketothiolaseisreactioninwhichenzymecatalyzed.cleavageoccursbetweenC3andC4.acetyl-

CoAmoleculearetheendproductwiththerealtwofirstcarbonC2andC3.andanacyl-CoA

chaintwocarbonsareshorterthanoriginalactylCoAchainwhichenterbetaoxidationcycle.

2)Writedownclinicalsignificanceofthefollowingenzymes

a)Alkalinephosphatase

b)Creatinekinase

c)gamma-glutamyltransferase



Ans:a)Alkalinephosphatase:
(1)Alptestisusetodetectbiliaryobstruction(blockedbileduct)becausealphighinthe

edgesofcellswhichjointoformbileducts.Oneormoreofthemareobstructed.

(2)theconditionswhichcausesincreasedavtivity

ofbonecellsoraffectsbonegrowthcanaffect

ALPlevelsintheblood.

(3)ALPtestisusedtodetectbonedisorders

,cancer,liverdiseaseandbiliaryobstruction

(4)inconditions8damagedliversizeincreasr

amountALPintotheblood

(5)ifLPresultsareincreasedbutnotclear

whetherit'sisbecauseofliverabonediseasethen

testforALPisoenzymemayalsobedoneto

determinethecause.

b)Creatinekinase:

•iscomposedoftwopolypeptidechainwhichare

design(M)muscleand(B)brain

•itisveryusefulindetectionofdamageto

myocardialandskeletalmuscletissue

•therearethreeisoenzymeswhichare

presentinHumantissues

1.CK-BB(brainform)N:Absentinblood

2.CK-MM(SkeletalMsform)N>95%of

totalactivity

3.CK-MB(Cardiacform)N<6%oftotalCK

activity.

c)Gamma-glutamyltransferase:

Itselevatedinallformsofliverdiseasesuchasobstructionofjaundice.

Fromthehepatobiliarysystem,enzymepresentinserumappearstoorginateprimarily.

•infectioushepatitis

•cholecystitis

•biliaryatresia

•cholangitis



3)Howmanyproteinsareinvolveinelectrontransportchainandhowdoelectronsmoveinthe

electrontransportchain?

Ans:electrontransportchain

itistheseriesoffourproteincomplexesthatcoupleRedoxreactionitiscreating

electrochemicalgradientthatleadstothecreationofATPincompletesystemwhichisnameis

oxidativephosphorylation.itsoccurinmitochondriabothinphotosynthesisandrespiration..

electronsareformedbythebreakingdownoforganicmoleculesandthusenergyisreleased

afterthatelectronsenterinthechainafterbeingexcitedbythelightandenergyreleasewhichis

usedtobuildcarbohydrates.

fourproteins

ComplexI

ComplexII

complexIII

complexIV

complexesI,IIIandIVdirectlypumpprotonsfromthematrixintotheintermembranespace

ComplexII,doesnotdirectlypumpprotonsbutitdoespromoteprotonpumpingincomplexesIII

andIV

Protonpumpingrequiredenergyandthefourproteincomplexesgetthisenergybytransferring

electronsthroughaseriesofcoupledreactions.thislinkprocessofelectrontransportiswhythe

fourcomplexesarecollectivelyreferrthislinkprocessofelectrontransportiswhythefour

complexesarecollectivelyreferredtoastheelectrontransportchain!?

ComplexI:

abyproductofsugarmetabolismcalledinNADHdepositstohighenergyelectronsincomplexI

wheretheyarepassedalongachangeofredoxcentre.redoxcentresareclustersofatomsthat

havedifferentaffinityforelectronsbasedontheiruniqueatomicconfiguration.

let'scloselyconsiderapairofredoxcentresrevealtworeasonswhyanelectronmovesfromthe

topredoxcentretothebottomfirstthebottomredoxCentrehashigheraffinitythanthetopone.

secondthedistancebetweentheseadjacentredoxcentresisidealforanelectronjumpstoa

curvewhichexplainswhyelectronstypicallydonebypassthebottomredoxCenter.Asmall



amountofenergyisreleasedeachtime.anelectronispassedbetweenredoxcentres.

ComplexIharnessesthisenergyacrossAlltheredoxcentersandusesittopumpprotonsfor

claritythemembranearmofcomplexIisomitted.thelastredoxcentreincomplexIdonates

twoelectronstothecoenzymeQmolecule.

ComplexII:

itissimilartoComplexIintwoimportantways

highenergyfirsthighenergyelectronsalsointercomplexIIviaabyproductofsugar

metabolismAlthoughherethemoleculeis

FADH2.FADH2doesnotleavecomplexTubutit'saprostheticgroupthatbindstightlytothe

protein.SuccinateelectrondonorFADH2.

second,complexIIalsotransferselectronsbetweenseveralredoxcentredonatingthemto

coenzymeQ.OnemajordifferwnceisthatcomplexIIdoesnotusetheenergyliberatedto

pumpprotons.coenzymeQmoleculesfromcomplexes1andIIdonatetheirelectromto

complexIII.

COMPLEXIII:

oneelectronisarecycleableandcanreentercomplexIIILATERA,buttheotherpassesthrough

tworedoxcentersbeforereachingcytochromec.

complexIV:

cytochromeCcarriestheelectrontocomplexIV.

Theelectrontransportchainendsincomplexiv,Whereareseriesofreactionsfovolvingfour

electronsconvertsamoleculeofoxygentotwomoleculesofwater.Protongradientis

strengtheningbecausefourprotonsfromthe

matrixareincorporatedintowater

molecules,andanotherfourourpumpintothe

intermembranespace.intheabsenceofoxygen

theelectrontransfercomestoahalt,meaning

thatATPsynthesisalsostops.indeedthe

reasonwebreatheoxygenissothatitcan

serveasthefinalelectronacceptorattheendof

theelectrontransportchain.

Electronsmoveinelectrontransport
chain

Exergonicprocess



electronsflowintoelectrontransportchainrowandexergonicprocessenergyfromtheRedox

reactioncreateelectrochemicalProtongradientwhichderivethesynthesisofadenosine

triphosphatesulphate.Inanerobicrespirationotherelectronacceptorsareusedsuchas

sulphate

inaerobicrespirationflowofelectronsterminatewithmolecularoxygenbeingfinalelectron

receptors

inelectrontransportchainRedoxreactiondrive-byGibbsfreeenergystateofthecomponentsit

isrelatedtoquantitycalledredoxpotentialtheelectrontransportchainalwaysenergyofredox

reactionwhichoccurwhentransferringelectronsfromlowredoxpotentialtohigherredox

potentialcreatingelectrochemicalgradientElectrochemicalgradientcreatesthatdrives

differentusesofATPwithoxidativephosphorylationwithATPsynthesis

innermitochondrialmembrane

Ininnermitochondrialmembrane,siteofoxidativephosphorylationandelectrontransportchain

isfoundbytheprocessofrespirationinreducedcompoundswhichisNADHandFADHwhichis

usedbyelectrontransportchaintopumpprotonsintointermembranespacegeneratesthe

electrochemicalgradientovertheinnermitochondrialmembrane

photosyntheticeukaryotes

Onthethylakoidmembranetheelectrontransportchainisfoundlightenergywhichderive

reductionofcomponentsofelectrontransportchaincausessynthesisofATPwhileinbacteria

electrontransportchaincanvaryoverspecies.

4)Whatarethestartingpointofofuricacidformatiomandnormalrangeofuricacid?

Ans:Uricacid:

Uricacidisawasteproductfoundinblood.It'screatedwhenthebodybreaksdownchemicals

calledpurines.Mosturicaciddissolvesintheblood,passesthroughthekidneysandleavesthe

bodyinurine.Foodanddrinkshighinpurinesalsoincreasethelevelofuricacid

ItisaheterocycliccompoundofNitrogen,carbon,Oxygenandhydrogenwiththeformulaof

C5H4N4O3.itformssitesandionswhichiscalleduratesandaciduratessuchasAmmonium

acidurate.productofmetabolicbreakdownofpurinenucleotidshighbloodconcentrationof

uricacidcancausegout.itsalsoasaociatedwirhotherdiscorderssuchasdiabetesand

formationofkidneystones.

Excreation:

Inurineitisexcretedorpassesthroughintestinestoregulatenormallevels.

NormalRangeofuricAcid:



•3.4-7.0mg/dLinmales

•2.4-6.0mg/dLinfemales

5)Howuricacidformationtakesplaceinbody?

Ans:uricacid

itiswasteproductwhichiscreatedbythenormalbreakdownofpurine itisnaturally

occurringsubstanceswhichisfoundinfoodssuchasmushroomsdriedbeansecturicacidis

cleanedoutofthebodybythehelpofKidneysandpassesoutofthebodyintheformoffaeces

orpeaceifyouhavehighlevelofuricaciditwillbeadiseaselikegout.

uricacidsynthsis

uricacidistheendproductofpurinemetabolisminhumans

thenucleotidemonophophateareconvertedtonucleosidesformlikeadenosineguanosineby

theactionofnucleotidase.

TheaminogroupeitherfromAMPoradenosimecanberemovestoproduceimporinosine

Guanosimeandinsineareconvertedintohypoxanthineandguaninebypurime

nucleosidephospyralase.



Formationofuricacid

1)Uricacidisthefinalbreakdownofpurinemetabolismitiscirculatesintheplasmais

Sodiumurateandexcretedbythekidney

2)nucleicacidsaretwotypeswhichispyrimidineandpurine

3)Thecatabolismofpurineadenineguanineandproducesuricacid

4)afterbreakdownofnucleicacidtheUricacidformwhichistransported totheliverand

bloodwhichisthenfilteredthroughglomerularfiltrateandappearedintheurine

5)thelevelsofuricacidconcentrationiscalledhyperuricemiaduetoincreaseurateformatiom

orexcretiondecreased.

Purine_____liver____xanthine____uricacid___bloodurate___kidney___excretedinurine____




