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ELISA kit that was used is an enzyme-linked immuno-
assay for the quantitation of vWF antigen in human 
plasma. This assay is for research use only. The IMU-
BIND VFW ELISA is a “sandwich” ELISA using a goat 
antibody as the capture antibody. Samples incubate in 
precoated micro-test wells and the same polyclonal 
antibody, horseradish peroxidase (HRP) conjugated, 
is used to detect the bound vWF antigen. The addition 
of perborate/3,3΄, 5,5΄ -tetramethylbenzidine (TBM) 
substrate, and its subsequent reaction with the HRP, 
creates a blue coloured solution. Sensitivity is en-
hanced by the addition of a 0.5 M sulfuric acid stop 
solution, yielding a yellow coloured solution. VWF 
levels are determined by measuring and comparing 
the absorbance of sample solutions at 450 nm (Pho-
tometer: DUNEX MRX) against those of a standard 
curve developed using calibrated antigen. Samples 
of follicular fluid were diluted 1:10 in sample Buffer 
(prepared by adding BSA to Wash Buffer to a concen-
tration of 3% W/V-3gm BSA/100mL Wash Buffer) 
and analyzed in duplicate. The detection limit was 
theoretically 0.25 mU/mL and analytically around 
0.08 ± 0.03 mU/mL. For the calculation of results the 
mean absorbance value for each diluted sample was 
used to interpolate each vWF concentration from 
the standard curve. The concentration determined 
from the standard curve was multiplied by 10 (the 
dilution factor) to obtain the vWF concentration in 
the original follicular fluid sample. 

The standard curve was constructed by plotting 
the mean absorbance value calculated for each vWF 
standard versus its corresponding concentration. A 
standard curve was generated each time the assay 
was performed. 

The follicular fluid samples were also analyzed 
by the VIDAS® vWF method for confirmation of the 
results. The VIDAS® vWF method is an automated 
quantitative test for use on the VIDAS instruments, for 
the measurement of vWF in human plasma, using the 
ELFA technique (enzyme-linked fluorescent assay). 

The assay principle combines a two-step enzyme im-
munoassay sandwich method with a final fluorescent 
detection (ELFA). The Solid Phase Receptacle (SPR) 
serves as the solid phase as well as the pipetting 
device for the assay. Reagents for the assay are ready 
to use and predispensed in the sealed reagent strips. 
All of the assay steps are performed automatically 
by the instrument. The reaction medium is cycled 
in and out of the SPR several times. First step: the 
sample is collected then transferred into the well 
containing diluent. The diluted sample is cycled in 
and out of the SPR several times to enable the an-
tigen to bind with the immunoglobulins absorbed 
on the inner side of the SPR. Unbound components 
are eliminated during the washing phase. Second 
step: the conjugate is cycled in and out of the SPR 
and binds with the antigen retained during the first 
step. Unbound components are eliminated during 
the washing steps.

During the final detection step, the substrate 
(4-Methyl-umbelliferyl phosphate) is cycled in and 
out of the SPR. The conjugate enzyme catalyzes 
the hydrolysis of this substrate into a fluorescent 
product (4-Methyl-umbelliferone) the fluorescence 
of which is measured at 450nm. The intensity of the 
fluorescence is proportional to the concentration 
of antigen present in the sample. At the end of the 
assay, results are automatically calculated by the 
instrument in relation to the calibration curve stored 
in memory and then printed out.

The results from both ELISA and VIDAS® vWF 
methods were similar. For the sake of simplicity, 
the results derived from ELISA are presented in 
this study.

Statistical analysis
Parametric data for vWF were reported as the 

calculated mean ± standard deviation.
One-way analysis of variance (ANOVA, F-test) 

was implemented for the analysis of the correla-

tion of vWF follicular fluid levels and the quality 
of the oocytes retrieved as well as the quality of 
the embryos developed following fertilization of 
these oocytes. 

Pearson parametric and Spearman non-parametric 
correlation tests  were used to investigate the rela-
tion between follicular fluid volume and the vWF 
follicular fluid levels as well as vWF follicular fluid 
levels and fertilization rate. 

Results
In Table 1, oocytes retrieved, embryos Day 1 

(Zygotes), fertilization rate and mean vWF follicular 
fluid concentration per patient undergoing oocyte 
retrieval are presented. In total, 204 oocytes were 
collected from 25 women participating in the study 
and 156 out of them were fertilized resulting in Day 
1 (Zygote) embryos. Interestingly, vWF was detect-
able in the follicular fluid of all follicles aspirated.

 Table 1. Oocytes retrieved, embryos Day 1 (Zygotes), fertilization rate and mean von Willebrand factor 
(vWF) follicular fluid concentration per patient

PatIent OOCyteS RetRIeveD
 eMbRyOS Day1 

(Zygotes) 
FertiliZation rate % vWF  MIU/ML 

1 6 4 66.7 18.96
2 5 3 60.0 23.82

3 9 6 66.7 22.53

4 8 7 87.5 20.75

5 10 7 70.0 23.7

6 8 6 75.0 26.63

7 6 4 66.7 24.5

8 4 3 75.0 18.39

9 5 5 100.0 14.92

10 6 4 66.7 24.53

11 6 4 66.7 39.55

12 4 3 75.0 23.36

13 15 14 93.3 20.8

14 6 5 83.3 17.13

15 5 4 80.0 18.82

16 3 2 66.7 11.4

17 2 2 100.0 23.15

18 10 8 80.0 27.9

19 8 7 87.5 17.11

20 15 7 46.7 64.42

21 9 5 55.6 21.44

22 13 12 92.3 18.86

23 10 8 80.0 32.34

24 24 19 79.2 24.63

25 7 7 100.0 14.24




