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Introduction 
Lipoproteins are submicroscopic particles composed of lipid and protein held together by noncovalent 

forces. Their general structure is that of a putative spheroidal microemulsion formed from an outer 

layer of phospholipids, unesterified cholesterol, and proteins, with a core of neutral lipids, 

predominately cholesteryl esters and triacylglycerols (TAG).  Low density lipoprotein (LDL) is the 

major transport protein for cholesterol in human plasma.  LDL is a spherical particle with a diameter of 

20-25 nm.  Each LDL particle contains cholesteryl esters in its core which are surrounded by a 

hydrophilic coat composed of phospholipids, cholesterol, and one molecule of a hydrophobic protein 

known as apolipoprotein B-100 (Figure 1). 

 
Figure 1: Structure of LDL.  

 

LDL cholesterol, sometimes referred to as “bad” cholesterol, is even more dangerous when it becomes 

oxidized.  Oxidized LDL (OxLDL) is more reactive with surrounding tissues and can collect within the 

inner-lining of arteries.  Macrophages, cholesterol, and other lipids can accumulate at the site 

(atherosclerosis), ultimately forming a plaque that can lead to heart attack, stroke or death.  LDL 

oxidation affects both the lipid and protein components of LDL.  Reactive aldehyde products formed 

during the oxidation of polyunsaturated fatty acids, such as malondialdehyde (MDA) and 4-

hydroxynonenal (HNE), are capable of attaching covalently to the ε-amino groups of lysine residues of 

of ApoB-100 to form MDA-Lys and HNE-Lys adducts (MDA-LDL and HNE-LDL).  Advanced 

glycosylation, such as the formation of CML-LDL and CEL-LDL, are also involved in LDL oxidation. 

 

The OxiSelect™ Human Oxidized LDL ELISA Kit is an enzyme immunoassay developed for the 

detection and quantitation of human OxLDL in plasma, serum or other biological fluid samples.  The 

kit contains an OxLDL Standard and has a detection sensitivity limit of <15 ng/mL.  Each kit provides 

sufficient reagents to perform up to 96 assays including standard curve and unknown samples. 
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Assay Principle 

 
Related Products 

1. STA-212: Malondialdehyde (MDA) Modified Human Low Density Lipoprotein (LDL) 

2. STA-214: Copper (Cu++) Oxidized Human Low Density Lipoprotein (LDL) 

3. STA-388: Human Oxidized LDL ELISA Kit (CML-LDL Quantitation) 
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4. STA-389: Human Oxidized LDL ELISA Kit (HNE-LDL Quantitation) 

 

Kit Components 
 

Box 1 (shipped at room temperature) 

1. Anti-MDA Antibody Coated Plate (Part No. 236901): One 96-well strip plate. 

2. Biotinylated Anti-Human ApoB-100 Antibody (1000X) (Part No. 236906): One 20 µL vial. 

3. LDL Precipitation Solution (2X) (Part No. 236904): One 20 mL bottle. 

4. Streptavidin-Enzyme Conjugate (Part No. 310803): One 20 µL vial. 

5. Assay Diluent (Part No. 310804): One 50 mL bottle. 

6. 10X Wash Buffer (Part No. 310806):  One 100 mL bottle. 

7. Substrate Solution (Part No. 310807):  One 12 mL amber bottle. 

8. Stop Solution (Part. No. 310808): One 12 mL bottle. 

 

Box 2 (shipped on blue ice packs) 

1. Blocking Reagent (100X) (Part No. 236903): One 200 µL vial. 

2. OxLDL Standard (Part No. 238803): One 25 µL vial of 0.5 mg/mL. 

 

Materials Not Supplied 

1. Human Plasma or Serum Samples 

2. PBS  

3. Microcentrifuge 

4. Microplate reader capable of reading at 450 nm (620 nm as optional reference wave length) 

 

Storage 
Upon receipt, aliquot and store the Blocking Reagent at -20ºC to avoid multiple freeze/thaw cycles. 

Store all other components at 4ºC. 

 

Preparation of Reagents 

• 1X Wash Buffer:  Dilute the 10X Wash Buffer Concentrate to 1X with deionized water.  Stir to 

homogeneity. 

• Blocking Reagent:  Immediately before use dilute the Blocking Reagent 1:100 with PBS.  Do not 

store diluted solutions. 

• Biotinylated Anti-Human ApoB-100 Antibody and Streptavidin-Enzyme Conjugate:  Immediately 

before use dilute the Biotinylated Anti-ApoB-100 antibody 1:1000 and Streptavidin-Enzyme 

Conjugate 1:1000 with Assay Diluent.  Do not store diluted solutions. 
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Preparation of OxLDL Standard 

Prepare a dilution series of OxLDL Standards in the concentration range of 0 to 1 μg/mL in Assay 

Diluent (Table 1). 

Standard 

Tubes 

0.5 mg/mL OxLDL Standard 

(μL) 

Assay Diluent 

(µL) 

Final OxLDL 

Standard  

(ng/mL) 

1 2 998 1000 

2 250 of Tube #1 250 500 

3 250 of Tube #2 250 250 

4 250 of Tube #3 250 125 

5 250 of Tube #4 250 62.5 

6 250 of Tube #5 250 31.25 

7 250 of Tube #6 250 15.63 

8 0 250 0 

Table 1. Preparation of OxLDL Standards 

 

Preparation of Samples 

The following recommendations are only guidelines and may be altered to optimize or complement the 

user’s experimental design. 

• Plasma: Collect blood with heparin or EDTA and centrifuge for 10 minutes at 1000 x g at 4ºC.  

Remove 200 μL of plasma and add 200 μL of LDL Precipitation Solution, mixing well.  Incubate 

at room temperature for 5 minutes (precipitation will occur).  Centrifuge for 20 minutes at 2000 x g 

(pellet should be visible).  Carefully aspirate the supernatant and collect the pellet.  Resuspend and 

dissolve the pellet in 1.6 mL of PBS, vortexing well.  Further dilute the sample 1:50 to 1:200 in 

Assay Diluent before running the ELISA.  Assay immediately and do not store solutions.   

• Serum: Harvest serum and centrifuge for 10 minutes at 1000 x g at 4ºC.  Remove 200 μL of serum 

and add 200 μL of LDL Precipitation Solution, mixing well.  Incubate at room temperature for 5 

minutes (precipitation will occur).  Centrifuge for 20 minutes at 2000 x g (pellet should be visible).  

Carefully aspirate the supernatant and collect the pellet.  Resuspend and dissolve the pellet in 1.6 

mL of PBS, vortexing well.  Further dilute the sample 1:50 to 1:200 in Assay Diluent before 

running the ELISA.  Assay immediately and do not store solutions. 

 

Assay Protocol 

1. For plasma and serum samples, refer to the above Sample Preparation Section.  These samples 

require LDL Precipitation Solution treatment immediately prior to running the assay.   

2. Add 100 µL of OxLDL standard or unknown sample to the Anti-MDA Antibody Coated Plate.  

Each OxLDL standard, blank and unknown sample should be assayed in duplicate. 

3. Cover with a plate cover and incubate at room temperature for 2 hours on an orbital shaker. 

4. Wash microwell strips 3 times with 250 µL 1X Wash Buffer per well with thorough aspiration 

between each wash.  After the last wash, empty wells and tap microwell strips on absorbent pad or 

paper towel to remove excess 1X Wash Buffer. 
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5. Add 100 µL of diluted Blocking Reagent to each well.  Cover with a plate cover and incubate at 

room temperature for 1 hour on an orbital shaker. 

6. Wash microwell strips 5 times with 250 µL 1X Wash Buffer per well with thorough aspiration 

between each wash.  After the last wash, empty wells and tap microwell strips on absorbent pad or 

paper towel to remove excess 1X Wash Buffer. 

7. Add 100 µL of the diluted Biotinylated Anti-Human ApoB-100 antibody to each well.  Incubate at 

room temperature for 1 hour on an orbital shaker. 

8. Wash the strip wells 5 times according to step 6 above. 

9. Add 100 µL of the diluted Streptavidin-Enzyme Conjugate to each well.  Incubate at room 

temperature for 1 hour on an orbital shaker. 

10. Wash the strip wells 5 times according to step 6 above.  Proceed immediately to the next step. 

11. Warm Substrate Solution to room temperature.  Add 100 L of Substrate Solution to each well, 

including the blank wells.  Incubate at room temperature on an orbital shaker. Actual incubation 

time may vary from 2-20 minutes. 

Note: Watch plate carefully; if color changes rapidly, the reaction may need to be stopped sooner 

to prevent saturation. 

12. Stop the enzyme reaction by adding 100 µL of Stop Solution into each well, including the blank 

wells.  Results should be read immediately (color will fade over time). 

13. Read absorbance of each microwell on a spectrophotometer using 450 nm as the primary wave 

length. 

 

Example of Results 
The following figures demonstrate typical results with the Human Oxidized LDL ELISA Kit.  One 

should use the data below for reference only.  This data should not be used to interpret actual results. 

 
   

   
Figure 2: Human OxLDL Standard Curve. 
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Figure 3: Quantitation of OxLDL in Serum and Plasma Samples.  Left: LDL Recovery After 

Precipitation Solution.  Serum and plasma samples were treated with LDL Precipitation Solution 

according to the Sample Preparation protocol.  LDL recovery was determined by Human ApoB-100 

ELISA (STA-368).  Right: OxLDL Determination of Serum and Plasma Samples.  Serum and 

plasma samples were treated with LDL Precipitation Solution according to the Sample Preparation 

Section.  Precipitated LDL pellets were resuspended in 1.6 mL of PBS before further diluting 1:160 in 

Assay Diluent.  Samples were tested according to the Assay Protocol.    

 

References 
1. Witztum J. L. and Steinberg D. (1991) J Clin Invest, 88: 1785-1792. 

2. Ross R. (1993) Nature, 362: 801-809. 

3. Steinbrecher U. P. (1999) Biochim Biophys Acta, 1436: 279-298. 

4. Steinbrecher, U. P. (1987) J. Biol. Chem. 262: 3603–3608. 

5. Schmidt, A. M., O. Hori, J. X. Chen, J. F. Li, J. Crandall, J. Zhang, R. Cao, S. D. Yan, J. Brett, and 

D. Stern. (1995) J. Clin. Invest. 96: 1395–1403. 

 

Recent Product Citations 
1. Semerdzhieva, N.E. et al. (2026). 17β-Estradiol Does Not Designate Non-Sex-Specific Early 

Ventricular Arrhythmia in Acute Myocardial Infarction, in Contrast to C-Reactive Protein. Int. J. 

Mol. Sci. 27(2):970. doi: 10.3390/ijms27020970. 

2. Semerdzhieva, N.E. et al. (2025). Markers in Acute Coronary Syndrome: Distal Coronary 

Embolism at Percutaneous Coronary Intervention. J Cardiovasc Dev Dis. 12(8):315. doi: 

10.3390/jcdd12080315. 

3. Janadi, L.Y. et al. (2022). Serum Heavy Metals, Oxidized Low-Density Lipoproteins and 

Antioxidant Vitamins Levels as Risk Factors for Coronary Artery Diseases in Hypertensive 

Patients. IJSER. 10(8):23-30. 

4. Jamialahmadi, T. et al. (2021). The Effect of Bariatric Surgery on Circulating Levels of Oxidized 

Low-Density Lipoproteins Is Apparently Independent of Changes in Body Mass Index: A 

Systematic Review and Meta-Analysis. Oxid Med Cell Longev. doi: 10.1155/2021/4136071. 



 

8 

5. Oguazu, C.E. et al. (2021). Bisphenol a Exposure Causes Increased Oxidation of Low Density 

Lipoprotein (LDL) and Its Abduct in Rats. Asian J. Res. Biochem. 9(2):1-10. doi: 

10.9734/AJRB/2021/v9i230195. 

6. Galvis-Pérez, Y. et al. (2020). Comparative Evaluation of the Effects of Consumption of 

Colombian Agraz (Vaccinium meridionale Swartz) on Insulin Resistance, Antioxidant Capacity, 

and Markers of Oxidation and Inflammation, Between Men and Women with Metabolic Syndrome. 

Biores Open Access. 9(1):247-254. doi: 10.1089/biores.2020.0053. 

7. Pérez-Burillo, S. et al. (2020). Potential probiotic salami with dietary fiber modulates metabolism 

and gut microbiota in a human intervention study. J Funct Foods. doi: 10.1016/j.jff.2020.103790. 

8. Sun, J.T. et al. (2019). Oxidized HDL, as a Novel Biomarker for Calcific Aortic Valve Disease, 

Promotes the Calcification of Aortic Valve Interstitial Cells. J Cardiovasc Transl Res. doi: 

10.1007/s12265-019-09903-3. 

9. Pokimica, B. et al. (2019). Chokeberry Juice Containing Polyphenols Does Not Affect Cholesterol 

or Blood Pressure but Modifies the Composition of Plasma Phospholipids Fatty Acids in 

Individuals at Cardiovascular Risk. Nutrients. 11(4). pii: E850. doi: 10.3390/nu11040850. 

10. Liu, Q. et al. (2018). Entire Peroxidation Reaction System of Myeloperoxidase Correlates with 

Progressive Low-Density Lipoprotein Modifications via Reactive Aldehydes in Atherosclerotic 

Patients with Hypertension. Cell Physiol Biochem. 50(4):1245-1254. doi: 10.1159/000494579. 

11. Shafik, N. M. et al. (2015). Impact of nigella sativa, omega-3 fatty acids and chromium picolinate 

on NF-κB /leptin-insulin axis in obese subjects with non-alcoholic fatty liver disease Am J Med 

Biol Res 3:139-145. 

12. Wang, F. et al. (2015). Shift of the interconnection from the reaction system of paraoxonase 1 to 

the peroxidation reaction system of myeloperoxidase with HDL-C Levels: a marker of 

atherosclerosis in patients with normal cholesterol levels. Clin Chim Acta. 438:370-375. 

13. Stojanov, M. et al. (2013). Total bilirubin in young men and women: association with risk markers 

for cardiovascular diseases. Clin Biochem. 46:1516-1519. 

 

Warranty 
These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 

accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 

WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 

WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’ sole obligation and purchaser’s 

exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 

In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 

products. 
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