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COENZYMES

Someenzymesrequireanadditionalnonproteincomponentforits

optimum activity.Thisadditionalcomponentiscalledcofactorwhichmay

beeitherlooselyortightlyboundtotheproteinportionoftheenzyme,the

cofactorwhichisanorganiccompoundsiscalledcoenzyme

DIFFERENCEBETWEENFATSOLUBLEANDWATERSOLUBLEVITAMINS

•Watersolublevitaminsfunctionasprecursorforcoenzymesand

antioxidantswhilefatsolublevitaminsfunctionascoenzymes,hormones

andantioxidants.

•Watersolublevitaminsareusuallynon-toxicsinceexcessamountsof

thesevitaminsareexcretedintheurine,whilefatsolublevitaminsaretoxic

andevenlethalwhentakeninexcessivequantities.

•WatersolublevitaminsarenotstoredextensivelyexceptvitaminB12,and

sotheirintakehastobemorefrequentthanthatofotherfatsoluble

vitaminswhicharestored.

Niacin(VitaminB3)

Structure

Niacinisageneralnameforthenicotinicacidandnicotinamide,eitherof



whichmayactasasourceofthevitamininthediet.Niacinisasimple

derivativeofpyridine.

Activeform

Activeformsofniacinare:

•Nicotinamideadeninedinucleotide(NAD+)

•Nicotinamideadeninedinucleotidephosphate

(NADP+)

Sources

•Yeast,liver,legumesandmeatsaremajorsourcesofniacin.

•Limitedquantitiesofniacincanalsobeobtainedfrom themetabolism of

tryptophan.Forevery60mgoftryptophan,1mgequivalentofniacincanbe

generated.

FUNCTIONS

1).Niacinisaprecursorofcoenzymes,nicotinamideadeninedinucleotide

(NAD+)andnicotinamideadeninedinucleotidephosphate(NADP+).

2).NAD+andNADP+areinvolvedinvariousoxidationandreduction

reactionscatalyzedbydehydrogenasesinmetabolism.

3).Theyare,thereforeinvolvedinmanymetabolicpathwaysof

carbohydrate,lipidandprotein.

Generally,NAD+linkeddehydrogenasescatalyzeoxidation-reduction

reactionsinoxidativepathways,e.g.citricacidcycleandglycolysis.

4).WhereasNADP+linkeddehydrogenasesorreductasesareoften



foundinpathwaysconcernedwithreductivesynthesis,e.g.synthesisof

cholesterol,fattyacidandpentosephosphatepathways.

5). Selectedexamplesofenzymesandthereactionstheycatalyzeare

givenin

NutritionalRequirement

•TheRDAforniacinis15to20mg.

•Tryptophancanonlyprovideabout10%ofthetotalniacinrequirement.

DeficiencyManifestation

Pellagra

•Deficiencyofniacininhumancausespellagra,adiseaseinvolvingthe:

Skin

•Gastrointestinaltract

•Centralnervoussystem.

•Thesymptomsofpellagraarecharacterizedby

three‘Ds’:

1.Dermatitis

2.Diarrhea

3.Dementiaandifnottreateddeath.

Dermatitis:Skininflammationisseeninanyareaexposedtodirectsunlight.

Diarrhea:Frequentdiarrheanausea,vomiting,anorexiaarethedisordersof

GItract.

Dementia:Dementia(lossofmemory)isassociatedwithdegenerationof



nervoustissues.

•Toproduceniacindeficiency,dietmustbepoorinbothavailableniacin

andtryptophan.Niacin

deficiencyoccursin:

–Populationdependentonmaize(corn)orsorghum (jowar)asthestaple

food.

–DeficiencyofvitaminB6(pyridoxalphosphate)leadstoniacindeficiency

asitisinvolvedasacoenzymeinthepathwayofsynthesisofniacinfrom

tryptophan.

–Malignantcarcinoidsyndromeinwhichtryptophanmetabolism is

divertedtoformationofserotonin.

–InHartnupdisease,ageneticdisorderinwhichtryptophanabsorption

andtransportationisimpaired.

TherapeuticUsesofNiacin

Nicotinicacid(notnicotinamide),usedathighdoses(1–2gm/day),has

beenshowntolowertotalcholesterol,LDLcholesterolandVLDL

triglycerideinpatientswithhyperlipoproteinemias.

Toxicity

Highintakeofthevitaminhasundesirablesideeffects,mainlyvasodilation

andflushingandalsoliverdamage.


