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17ß-Estradiol

Enzyme Immunoassay for the quantitative determination of 17ß‑Estradiol in animal serum

Sensitivity
25 pg/ml
Recovery rate
85 %

Incubation time
150 minutes

Cross-reactivity relative to 17ß-Estradiol (= 100 %)

17(-Estradiol
0.2 %

Estradiol-3-benzoat
1.0 %

Estriol
0.3 %

Estron
0.9 %

19-Nortestosterone
12.0 %

Progesterone
0.2 %

Testosterone
0.6 %

General Information

17ß-Estradiol belongs to the group of natural Sexual hormones. The concentration of this hormone in neat plasma is very low, calves plasma contains ca. 1-2 pg/ml (1) and plasma of adult animals ca. 1-5 pg/ml (2). Only in plasma of pregnant cows (3) or illegally with hormones treated animals (4) concentrations ranging from 100 to 1000 pg/ml are found.

In the EC currently a MRL of 40 pg/ml is valid. The secure analytical detection of this MRL value was so far only possible with RIA systems. The 17ß-Estradiol-ELISA is a very useful alternative against the RIA for the sensitive detection of this hormone in plasma samples.

Principle of the test

A microplate is coated with polyclonal antibodies specific raised against monoclonal 17ß-Estradiol antibodies. In a first incubation step an immune complex is formed between these two antibodies. Then the standards and samples are pipetted together with a 17ß-Estradiol-peroxidase conjugate into the appropriate wells. The conjugate competes with the Estradiol of samples/standards for the limited number of antibody sites of the microplate. On free antibody sites of the plate Estradiol conjugate is bound. After washing away any unbound material of the plate substrate is added, which turns blue if bound conjugate is present. After incubation time the colour reaction is stopped by adding sulphuric acid, and the optical density (OD) is measured with a microplate reader or an equivalent photometer at 450 nm. The colour intensity is reversely proportional to the concentration of Estradiol in the sample. The less colour has formed, the more Estradiol was present and vice versa.

Precautions
Full compliance of the following good laboratory practices (GLP) will determine the reliability of the results:

1. Prior to beginning the assay procedure, bring all reagents to room temperature (20-25°C).

2. All reagents should be mixed by gentle inversion or swirling prior to use. Do not induce foaming.

3. Once the assay has been started, all subsequent steps should be completed without interruption and within the recommended time limits.

4. Replace caps in all the reagents immediately after use. Do not interchange vial stoppers.

5. Use a separate disposable tip for each specimen to prevent cross-contamination.

6. All specimens and standards should be run at the same time, so that all conditions of testing are the same.

7. Do not mix components from different batches.

8. Do not use reagents after expiration date.

9. Check both precision and accuracy of the laboratory equipment used during the procedure (micropipets, ELISA reader etc.).

Health and safety instructions

1. Do not smoke or eat or drink or pipet by mouth in the laboratory.

2. Avoid contact of substrate and stop reaction solution with skin and mucosa (possible irritation, burn or toxicity hazard). In case of contact, rinse the affected zone with plenty of water.

3. Handling and disposal of chemical products must be done according to good laboratory practices (GLP).

Reagents

The reagents are sufficient for 96 wells; they should be stored at +2° to +8°C. Expiry data are found on the labels of the bottles and the outer package.

1.
Microtiter plate consisting of 12 strips with 8 breakable wells each, coated with Anti-Rat-IgG.

2.
17ß-Estradiol-standards (0; 0.05; 0.2; 1; 5; 25 ng/ml): 1.0 ml each, ready-to-use.

3.
Anti-17ß-Estradiol-solution (rat): 11 ml, ready to use.

4.
Conjugate concentrate (17ß-Estradiol-Peroxidase): 100 µl; make up working solution by dilution 1:100 with conjugate diluent.

5.
Conjugate diluent: 6 ml, ready to use.

6.
Substrate (TMB): 11 ml, ready-to-use.

7.
Stop Solution (0.5 M H2SO4): 11 ml, ready-to-use.

8.
Sample diluent: 2 × 50 ml, ready-to-use.

9.
Wash buffer concentrate (PBS + Tween 20): 60 ml as 10× concentrate. Dilute 1+9 with distilled water. In case, crystals have formed during storage, they can be redissolved by heating the concentrate to 37°C for 15 minutes and cooling down to ambient temperature again.

10.
Two plastic foils to cover the strips during the incubation.

11.
Plastic bag to store unused microtiter strips.

12.
Instruction Manual.

Additional Reagents and Instrumentation (not provided)

Equipment

· 10 µl-, 50 µl-, 100 µl- and 1000 µl-micropipettes

· Microplate Reader (450 nm)

· Microplate shaker

· Freezer (-25°C to -60°C)

Reagents

· Petrol fuel (boiling range 30 to 50°C)

· TBME (tertiary-Butyl-Methyl-Ether)

Sample Preparation

· Add to 1 ml Plasma 5 ml ether mixture (TBME/petrol fuel 30/70 v/v) in a glass vial and shake heavily for 20 minutes.

· Put mixture into freezer 60 minutes at -25°C (or 30 minutes at -60°C) and decant supernatant.

· Evaporate supernatant to dryness at 60°C in a water bath.

· Reconstitute residue by adding 0.5 ml sample diluent.

· Shake heavily for 1 minute and warm to 37°C for 5 minutes. Repeat this liquid-liquid extraction further 2 times with the sample.

Procedure

1.
Prepare samples as described above.

2.
Conjugate-working solution: Right before use dilute conjugate concentrate with conjugate diluent 1:100 (e.g. 10 µl conjugate + 990 µl conjugate diluent). Dilute only as much volume as needed.

3.
Add 100 µl Anti-17ß‑Estradiol-Antibody solution to needed wells.

4.
Cover plate with adhesive film and incubate for 60 minutes at ambient temperature on a shaker (90 min without shaker).

5.
Discard the film and invert wells and shake out liquid into the sink. Wash the wells 
3 times with diluted wash buffer and empty them again. Ensure that every well is filled completely (300 µl). After final wash tap wells onto tissue paper until completely dry.

6.
Add 100 µl standards and prepared samples in double to the appropriate wells. Immediately add to each well 50 µl diluted 17ß‑Estradiol-Peroxidasis-conjugate (working strength).

7.
Seal the wells with new adhesive film and incubate 60 minutes at ambient temperature on a shaker (90 min without shaker).

8.
Discard the film and invert wells and shake out liquid into the sink. Wash the wells 
3 times with diluted wash buffer and empty them again. Ensure that every well is filled completely (300 µl). After final wash tap wells onto tissue paper until completely dry.

9.
Add 100 µl substrate to each well.

10.
Seal wells and incubate for 30 minutes at ambient temperature in the dark.

11.
Stop colour reaction by adding 100 µl stop solution (0.5 M H2SO4). Colour change blue to yellow.

12.
Mix wells before measuring absorbance at 450 nm within 30 minutes, best using a plate reader (or photometer). As reference wavelength 620 nm can be used.

Calculation of results

1. Calculate the average optical density (OD 450 nm) for each set of reference standards or samples.

2. Construct a standard curve by plotting the mean optical density obtained for each reference standard against its concentration in pg/ml on semi-log graph paper with the optical density on the vertical (y) axis and the concentration on the horizontal (x) axis.

3. Using the mean optical density value for each sample, determine the corresponding concentration of Estradiol in ng/ml from the standard curve. Depending on experience and/or the availability of computer capability, other methods of data reduction may be employed.

4. The samples must be further converted by the appropriate dilution factor. The final Estradiol concentration is expressed in ng/ml. The factor for the above procedure is 0.5.

Typical Standard Values

The following table is an example for a standard curve. Real values can differ. This values may not be used as real standard curve, which has to be measured for each measuring series.


17ß-Estradiol-Concentration
Absorption


(ng/ml)
(% of 0 ng/ml-Standard)


0

100

0.05

  90

0.2

  75

1

  34


5

  13


25

    4

Performance

Sensitivity

Least detectable dose 25 pg/ml using the described sample preparation.

Specificity

Cross-reactivity relative to 17ß-Estradiol (= 100 %)

17(-Estradiol
0.2 %

Estradiol-3-benzoat
1.0 %

Estriol
0.3 %

Estron
0.9 %

19-Nortestosteron
12.0 %

Progesteron
0.2 %

Testosteron
0.6 %

Recovery

The recovery rate was assessed by artificial spiking of uncontaminated bovine serum. It was calculated to be 85 % in average.
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