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Introduction

About 50% of patients presenting acute coronary syndrome
not displayed classical risk factors, remaining inaccessible
for prevention. Plasma hsCRP [1] and cobalt-albumin
binding (ABSU) test [2] were recently introduced as more
informative cardiovascular risk markers. Ischemia modi-
fied albumin (IMA) assessed with ABSU test, appears to be
an indicator of oxidative stress, may not be specific for
cardiac ischemia. Data about IMA concentrations in non-
cardiac ischemia are limited. Vitamin E and C, potent
antioxidants have several anti-atherogenic effects [3].

The aim of the study

The aim of study was to assess the effects of short-term
dietary supplementation with vitamin E and C on the
relation between plasma hsCRP, IMA level and oxidative
stress/antioxidant capacity parameters.
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Patients and methods

Forty-four cardiovascular event-free obese men without
others CHD risk factors, without symptoms of inflammatory
disease and the control group of normoweight healthy sub-
jects (n=18) were included in the study. Combined
supplementary vitamin E and C (2 X 100 mg and 2 X
200 mg daily, respectively) was administered to obese sub-
jects and the control group during dinner, for 14 days, after
14 days of washing period. All subjects were evaluated using
lipoprotein profile, plasma hsCRP and cobaltalbumin bind-
ing assay (ABSU expressed as IMA/alb ratio) as ischemia
marker [3], anthropometric parameters, body composition
(BMI, WHR, % of adipose tissue) and insulin resistance
(HOMA-IR). Parameters of oxidative stress: TBARS, total
plasma lipid hydroperoxides (LOOH), LDL oxidative sus-
ceptibility (AUC LDL), and antioxidant potency parameters:
ferric reducing/antioxidant power test (FRAP), thiol/albu-
min ratio (SH, SH/alb), LDL oxidative resistance (LDL lag
phase), vitamin E and C plasma levels were measured.
Redox compensation index (RCI) was calculated from for-
mula: RCI = [FRAP/plasma LOOH //cholesterol]/100.

Results

hsCRP, IMA/alb ratio, and biomarkers of oxidative damage
were higher, biomarkers of antioxidant defense were lower
in obese subjects compared to control group (Figs. 1, 2).
Plasma hsCRP and IMA/alb high-risk tertile revealed
oxidative alteration of LDL, higher plasma content of
hydroperoxides and TBARS, RCI was significantly
reduced. HsSCRP and IMA directly correlated with BMI,
WHR and the percent of body fat (Tables 1, 2). The short
supplementary therapy with vitamins augmented plasma
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Fig. 1 Plasma hsCRP and
IMA/alb level in obese subjects
compared to control group
(White bar control group, grey
bar obese group). *P < 0.05

Fig. 2 Biomarkers of oxidative
damage and antioxidant defence
in obese subjects compared to
control group (white bar control
group, grey bar obese group).
*P < 0.05
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antioxidant potency (Fig. 3). The magnitude of oxidative Conclusion
stress reduction in response to vitamin supplementation
was related to hsCRP and ischemia modified albumin  Plasma hsCRP and cobalt-albumin binding score may

plasma levels (Tables 3, 4).
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Fig. 3 The effect of antioxidant
therapy on plasma markers of
antioxidant defence/oxidative
stress in obese subjects
compared to control
group(white bar control group,
grey bar obese group).

*P < 0.05
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Table 1 Relation of hsCRP with plasma markers of oxidative stress/antioxidant defense and anthropometric parameters

SBP (mmHg) DPB (mmHg) BMI (kg/mz) Waist (cm)  WHR (cm/cm)  Adipose tissue (%)
Baseline hsCRP (mg/l) r=0.33* r=0.38% r=0.54* r=0.57* r=0.55% r = 0.54*
Tg (mmol/L) Log (Tg/HDL) HDL-chol (mmol/L) Vit E (uM) Vit C (uM) FRAP (mM)
Baseline hsCRP (mg/l) r=0.31* r=0.34% r=-0.20* r=-0.35% r=-0.26%* r=-0.27%*
SH (uM) LDL lag phase (min.) IMA/alb (kU/g)
Baseline hsCRP (mg/l) r = -0.38% r=-0.23% r=0.36%
* P <0.05
Table 2 Relation of IMA/alb with plasma markers of oxidative stress/antioxidant defense and anthropometric parameters
SBP (mmHg) DBP (mmHg) WHR (cm/cm) Adipose Tissue (%) Vit E (uM) SH (uM)
Baseline IMA/alb (kU/g)  r = 0.43* r=0.36* r=0.21% r=0.28*% r=-0.51% r=-041%
FRAP (mM) RCI LDL lag phase (min) AUC LDL hsCRP (mg/l)
Baseline IMA/alb (kU/g)  r = -0.50* r=-0.22% r = -0.40* r=0.47% r=0.36*

* P <0.05
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Table 3 Effectiveness of the antioxidant therapy in relation to hsCRP

vit. E/lip. (% of change) FRAP (% of change)
hsCRP before supplementation r=0.42% r=0.38%

IMA/alb after supplementation WitE/lip after supplementation SH/alb after supplementation
hsCRP after supplementation r=10.30* r=-0.32% r=-0.39*

* P <0.05

Table 4 Effectiveness of the antioxidant therapy in relation to IMA/alb

VitE vit. E/lip. vitC LDLlag phase AUC LDL
(% of change) (% of change) (% of chang)e (% of change) (% of change)
IMA/alb before supplementation r=0.28% r=0.35% r=0.26% r=0.39% r=-0.30%

hsCRP after supplementation

IMA/alb after supplementation r=0.30%

* P <0.05

may be useful for selecting patients who are candidates for ~ 2. Apple F, Wu A, Mair J, Ravkilde J, Panteghini M, et al (2005)
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in acute coronary syndrome. Clin Chem 51(5):810-824

3. Choi S, Benzie I, Collins A, Hannigan B, Strain J (2004) Vitamins
C and E: acute interactive effects on biomarkers of antioxidant

References defense and oxidative stress. Mutation Res 551:109-115

supplementation with antioxidant vitamins.

1. Ridker P (2001) High-sensitivity C-reactive protein: potential
adjunct for global risk assessment in the primary prevention of
cardiovascular disease. Circulation 103:1813-1818

@ Springer



	Effect of supplementation with vitamin E and C on plasma hsCRP level and cobalt-albumin binding score as markers of plasma oxidative stress in obesity
	Introduction
	The aim of the study
	Patients and methods
	Results
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


