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Lipoproteinsareparticlesthatcontainbothlipidsandproteins.Low-densitylipoprotein(LDL)referstoaclassoflipoproteins
whosemainfunctionistotransportcholesterolandtriglyceridesinthebloodforusebyvariouscells.Plasmaconstituentscon-
tinuouslyseepintotheintimaduetobloodpressure,andatreasonablebloodlevelstheLDLparticlescanpassinandoutof
thevesselwalls.Intheblood,LDLparticlesmaybeprotectedfromoxidationbybloodantioxidants.Atelevatedbloodlevels,
LDLparticlestendtogettrappedinthematrix,byproteoglycansandotherextracellularmatrixconstituents,whereitissub-
jectedtomodifications.Native(unmodified)LDLlacksinflammatorypropertieswhereastheoxidativelymodifiedLDLparticles
areinterpretedbythecellsasforeignandtheimmunesystemisactivated.
OxidationofLDLisbelievedtobedependentontheLDLparticlesize.Small,denseLDLparticlestendtobeoxidizedatagrea-
terextentthanlargerparticlessincetheypassmoreeasilyintothevesselwallsandhaveagreatercapacitytobindtoproteo-
glycansintheintima,wheretheoxidativemodificationstakeplace.Schefferetal.(2003)studiedtherelationshipofLDLsize
withcirculatinglevelsofoxidizedLDLintype2diabeticpatients.Theyfoundthattheprevalenceofsmall,denseLDLparticles
indiabeticpatientsisassociatedwithhighcirculatinglevelsofoxidizedLDL(oxLDL).AlsoSigurdardottiretal.(2002)found
aninversecorrelationofoxLDLtoLDLsize.

SerumlevelsofLDL-cholesterolisanimportantfactorinthe
developmentofatherosclerosis.However,elevatedserumle-
velsofLDL-cholesterol,eventogetherwithotherriskfactors,
isapoorpredictorofafuturecoronaryheartdisease(CHD)
event. CHD risk functions like Framingham (score includes
gender,age,totalcholesterol,HDL-cholesterol,cigarettesmo-
king,bloodpressureanddiabetes)andPROCAM(scorein-
cludesgender,age,cigarettesmoking,bloodpressure,history
ofdiabetes,bloodlevelsofLDL-cholesterol,HDL-cholesterol,
sugarandtriglyceridesandheartattackhistory)seemtoover-
orunderestimatetheriskoffutureCHDeventsinseveralpo-
pulations.Thisimpreciseestimationresultsinbothover-and
under-treatment.
SharpertoolsareindeedneededforriskassessmentofCHD.
AnovelbiomarkerlikeoxLDLcouldprovetobeagoodcom-
plementtocurrentlyusedriskscores.Meisingeretal.(2005)
showedthatelevatedbloodlevelsofoxLDLwerethestron-
gestpredictoroffutureCHDeventscomparedtoaconven-
tionallipoproteinprofileandothertraditionalriskfactorsfor
CHD. InastudybyJohnstonetal. (2006)oxLDLprovedto
beanimportantindependentpredictorofmyocardialinfarc-
tionbutnotmortality,andthefindingsalsosuggestedthat
oxidizedLDLmightidentifyunstableCADpatientsatriskfor
future myocardial infarction, particularly in the absence of
myocardialnecrosis.

DoesoxLDL, asmeasuredwith theMercodiaOxidized LDL
ELISA,provideadditional informationoverLDL-cholesterol?
Ina studyof148 subjectsblood levelsofoxLDLandLDL-
cholesterolweremeasured.TheoverallcorrelationofoxLDL
to LDL-cholesterol was found to be 0.70 (R2=0.4886) (Fi-
gure1).However,whentheLDL-cholesterollevelsweredivi-
dedintoquartilesthecorrelationofoxLDLtoLDL-cholesterol,
withineachquartile,decreasedwithincreasingbloodlevels
ofLDL-cholesterolwithaslightincreaseincorrelationinthe
highestquartile.
TheLDL-cholesterolrangewithineachquartilewasdetermi-
nedtobeI(0.8-2.6mM),II(2.6-3.2mM),III(3.3-3.8mM)
andIV(3.8-5.8mM).ThecorrelationofoxLDLtoLDL-choles-
terolwasr=0.65(R2=0.42)inquartileI,r=0.17(R2=0.0285)
inquartileII,r=0.13(R2=0.0168)inquartileIIIandr=0.29
(R2=0.0814)inquartileIV(Table1).Inthisstudy,thecorre-
lationofoxLDLtoLDL-cholesterolwaslostatelevatedLDL-
cholesterollevels.
WhenbloodlevelsofoxLDLandLDL-cholesterolwerecom-
paredfortheirabilitytoidentifypatientswithCADinthestu-
dybyJohnstonandcolleagues,astrongpositivecorrelation
betweenbloodlevelsofoxLDLandpatientswithCADwas
found,farbeyondthatofLDL-Cholesterol(Figure2).
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Figure2.WhendividingbloodlevelsofLDL-cho-
lesterol(A)andoxLDL(B)intoquintiles,oxLDL
correlatesmuchstrongerthanLDL-cholesterol
tothepercentageofpatientswithCADineach
quintile.
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 • NativeLDLlacksinflammatorypropertiesanddoesnotactivatetheimmunesystem.
 • OxLDLisinterpretedbythecellsasforeignandtheimmunesystemisactivated.
 • OxLDLisinvolvedintheatheroscleroticearly-stagelipid-ladenfoamcellformationtothedevelopmentof
  plaqueinstabilityandrupture.
 • BloodlevelsofoxLDLinverselycorrelatetoLDLparticlesize.
 • ElevatedoxLDLlevelscorrelatestrongerwithcardiovasculardiseasesthanLDL-cholesterol.
 • OxLDLwasshowntobethestrongestpredictoroffutureCHDeventscomparedtoconventionallipoprotein
  profilesandothertraditionalriskfactors.

Summary

Figure1.TheoverallcorrelationofoxLDLtoLDL-
cholesterolmeasuredin148seeminglyhealthy
subjects(R=0.70).

Table1.ThecorrelationofoxLDLtoLDL-choles-
terolmeasuredin148seeminglyhealthysubjects
anddividedintoquartileI,II,IIIandIVbasedon
bloodLDL-cholesterollevels.Theoverallcorrelation
is0.70.

Study data: 148 samples were randomly collected from ambulatory presumably healthy individuals, Data on file reference number Lj 1143-303_MN test 1

in the Stockholm area, Sweden. 

For each sample the lipid profile was determined together with the Oxidized LDL data.

Calculations:

LDL (mmol/L):

mean 3,2

median 3,3

max 5,8

min 0,8

Oxidized LDL (U/L):

mean 63,5

median 61,5

max 132,0

min 27,7

Correlation OxLDL(U/L) to LDL(mmol/L) measured values from 148 EDTA-plasma 
samples.

y = 13,65x + 19,368
R2 = 0,4886
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Quartile LDL-chol Subjects Corr. to oxLDL (R-value)
I 0.8-2.6 mM 1-37 of 148 0.65
II 2.6-3.2 mM 38-74 of 148 0.17
III 3.3-3.8 mM 75-111 of 148 0.13
IV 3.8-5.8 mM 112-148 of 148 0.29

Overall 0.8-5.8 mM All values (148) 0.70


