
 

Leptin ELISA  

Instruction for use 

 

For in vitro diagnostic use  

ORDER NO. ANTIGEN SUBSTRATE FORMAT 

EQ 6444-9601 Leptin Ab-coated microplate wells 96 x 01 (96) 

 

 

Intended use 

The ELISA test kit provides quantitative in vitro determination of leptin in human serum to support the 
diagnosis of diseases associated with leptin excess or deficiency. The product is designed for use as 

. 

 

Clinical significance 

As an endocrine organ, the fatty tissue secretes a variety of hormones, which are called adipokines. In 
severely overweight individuals the adipocyte function is deregulated and the production of adipokines 
changes with regard to their amount. Adiponectin and leptin are the most common adipokines [2, 4-6] 
and represent the link in the signal transduction between adipositas and metabolic disorders [3, 7]. 

Adiponectin (30 kDa) is present in the plasma in high concentrations (3 - 30 µg/ml) [1, 4, 6]. The 
adiponectin expression is downregulated in the fatty tissue of obese persons; the values in obese 
humans (fat and serum) are lower than in persons of normal weight [1, 2, 6, 8]. Adiponectin is insulin-
sensitising and anti-inflammatory, and protects from atherosclerosis [1, 2, 4, 6, 9].  

Leptin (16 kDa) suppresses the appetite [2, 4-6, 9] and increases the energy usage and weight loss 
under normal physiological conditions [2, 4, 5]. The leptin level in the blood correlates with the amount of 
fat and increases in adipositas, which suggests that obese persons have a leptin resistance. Its 
concentration is decreased in hunger and malnutrition. Leptin is a pro-inflammatory adipokine. A 
connection between insulin and leptin levels has been observed in patients with diabetes mellitus type 2 
(DMT2).  

Low adiponectin and increased leptin levels in adipositas cause a chronic weak inflammatory status, 
which promotes the development of insulin resistance and DMT2, high blood pressure, atherosclerosis 
and other cardiovascular diseases [1, 2, 5, 8]. In a study with more than 3400 children and adolescents it 
was shown that low adiponectin and high leptin levels are independent risk factors for metabolic 
syndrome, but that the leptin-adiponectin ratio is a better diagnostic biomarker than leptin or adiponectin 
alone [7; also 6, 10]. The adiponectin and leptin levels are higher in women than in men within one group 
of population [1, 2]. 

Resistin (12 kDa) also seems to play a role in health implications of adipositas. In the body it is not 
formed by adipocytes, but primarily by monocytes and macrophages. High levels of resistin are found at 
sites of inflammation [2, 4, 11]. Some pro-inflammatory cytokines stimulate the expression of resistin, 
and their expression is stimulated by resistin, in turn [4, 11]. Resistin is an acute-phase protein and is 
assumed to play a role in inflammation-induced insulin resistance [4]. High resistin concentrations are 
associated with an increased (cardiovascular) mortality [2]. 

Updates with respect to the previous version are marked in grey. 
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Antibody  

The microplate wells are coated with a monoclonal anti-leptin antibody. 

 

Test principle  

The reagent wells of this sandwich ELISA are coated with an anti-leptin antibody. In a first step, cal-
ibrators, controls and patient samples are incubated in the reagent wells with a second anti-leptin 
antibody, which binds to the other epitopes of the antigen to be detected and is biotin-labelled. The 
immobilised biotin-labelled antigen-antibody complexes (sandwich) are then labelled with peroxidase-
labelled streptavidin in a second incubation step. In a further incubation step the peroxidase catalyses a 
colour reaction with the substrate tetramethylbenzidine. The colour intensity is proportional to the leptin 
concentration in the samples. 

 

Contents of the test kit 

Component Format Symbol 

1. Antibody-coated microplate wells 
12 microplate strips each containing 8 individual break-off wells 
in a frame, ready for use 

12 x 8 .STRIPS. 

2. Calibrator 1, ready for use 1 x 1.0 ml .CAL 1.      

3. Calibrator 2, ready for use 1 x 1.0 ml .CAL 2.      

4. Calibrator 3, ready for use 1 x 1.0 ml .CAL 3.      

5. Calibrator 4, ready for use 1 x 1.0 ml .CAL 4.      

6. Calibrator 5, ready for use 1 x 1.0 ml .CAL 5.      

7. Calibrator 6, ready for use 1 x 1.0 ml .CAL 6.      

8. Calibrator 7, ready for use  1 x 1.0 ml .CAL 7.      

9. Control 1, ready for use  1 x 1.0 ml CONTROL 1. 

10. Control 2, ready for use  1 x 1.0 ml CONTROL 2. 

11. Biotin, ready for use 1 x 11.0 ml .BIOTIN. 

12. Enzyme conjugate, 50x concentrate  1 x 0,4 ml .CONJUGATE 50x. 

13. Assay buffer, ready for use 1 x 20 ml .ASSAY BUFFER. 

14. Wash buffer, 10x concentrate 2 x 50 ml .WASH BUFFER 10x. 

15. Chromogen/substrate solution 
TMB/H2O2, ready for use 

1 x 18 ml .SUBSTRATE. 

16. Stop solution 
1 M sulphuric acid, ready for use 

1 x 7 ml .STOP SOLUTION. 

17. Instruction for use 1 booklet - 

18. Quality control certificate 1 protocol - 

 

Additional materials and equipment (not supplied in the test kit) 

- Automatic microplate washer: recommended. Washing of the microplates can also be carried out 
manually. 

- Microplate reader: wavelength of 450 nm 

- Calibrated pipettes 

- Pipette tips 

- Stepper pipette: recommended for the pipetting of enzyme conjugate, substrate, and stop solution 

- Distilled or deionised water 

- Microplate shaker: Orbital shaker (600 rpm) or linear shaker (200 rpm) 

- Incubator: recommended for heating the wash buffer 

- Stop watch 
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Storage and stability 

The test kit has to be stored at a temperature between +2°C and +8°C, do not freeze. Unopened, all test 
kit components are stable until the indicated expiry date. 

 

In use stability following the first opening 

After opening, the reagents are stable until the indicated expiry date when stored at +2°C to +8°C and 
protected from contamination, unless stated otherwise below. 

 

Warnings and precautions 

 The product must only be used by trained laboratory staff in a clinical or research laboratory. 

 If the packed reagents are visibly damaged, do not use the test kit. 

 Before using the product, read the instruction for use carefully. Use only the valid version provided 
with the product. 

 Do not substitute or mix the EUROIMMUN reagents with reagents from other manufacturers.  

 Wash buffers, substrate and stop solutions are exchangeable independent of the lots if they have 
identical article numbers (see labelling). All other reagents are lot-specific and must not be 
combined with other lots. 

 Observe Good Laboratory Practice (GLP) and safety guidelines. Some of the reagents contain 
preservatives in non-declarable concentrations. Avoid eye and skin contact with samples and 
reagents. In case of eye or skin contact, rinse thoroughly with water. Remove and wash 
contaminated clothing. In case of ingestion, obtain medical advice. 

 The human materials used have tested negative for HBsAg, anti-HCV, anti-HIV-1 and anti-HIV-2. 
Nonetheless, all materials should be treated as being a potential infection hazard and should be 
handled with care.  

 

Preparation and stability of the samples 

 Samples: Human serum. 

Note: Haemolytic or lipaemic patient samples should not be used. Sample or control material which 
contains azide or thimerosal must also not be used. 

 Sample preparation: not required 

 Stability: Samples can be stored for a maximum of 1 day at +4°C. For storage exceeding this time, 
the samples should be frozen at minimum -20°C. 
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Preparation and stability of the reagents 

Note: All reagents must be brought to room temperature (+18°C to +25°C) approx. 30 minutes before 
use.  

 Coated wells: Ready for use. Open the resealable protective wrapping of the microplate at the grip 
seam. Do not open until the microplate has reached room temperature to prevent the strips from 
moistening. Immediately replace the remaining wells of a partly used microplate in the protective 
wrapping and tightly seal with the integrated grip seam (Do not remove the desiccant bag). 
Once the protective wrapping has been opened for the first time, the wells coated with antibodies 
can be stored in a dry place and at a temperature between +2°C and +8°C for 4 months. 

 Calibrators and controls: Ready for use. Mix reagents thoroughly before use. Information on the 
concentrations of calibrators can be found in the attached quality control certificate. Once opened, 
the calibrators should be used within 14 days, or aliquoted and frozen for further storage. Avoid 
repeated freezing and thawing. 

 Biotin: Ready for use. Mix biotin thoroughly before use. 

 Assay buffer: Ready for use. Mix reagent thoroughly before use. 

 Enzyme conjugate: The enzyme conjugate is a 50x concentrate. Before use, mix 1:50 with assay 
buffer (e. g. 40 μl enzyme conjugate in 2 ml assay buffer). If the complete plate is used, mix 240 µl 
enzyme concentrate in 12 ml assay buffer. Discard any leftovers. 

 Wash buffer: The wash buffer is a 10x concentrate. If crystallisation occurs in the concentrated 
buffer, warm it to +37°C and mix well before diluting. Before use, mix 1:10 with distilled or deionised 
water. If the complete plate is used, mix 50 ml wash buffer concentrate with 450 ml water. The 
working-strength wash buffer must be stored at +2 °C to +8 °C. 

 Chromogen/substrate solution: Ready for use. Close the bottle immediately after use, as the con-
tents are sensitive to light. The chromogen/substrate solution must be clear on use. Do not use the 
solution if it is blue coloured. 

 Stop solution: Ready to use. 

 

Waste disposal 

Patient samples, calibrators, controls and incubated microplate strips should be handled as infectious 
waste. All reagents must be disposed of in accordance with local disposal regulations. 

 

Quality control 

For every group of tests performed, the measurement values determined for the controls must lie within 
the limits stated for the relevant test kit lot. A quality control certificate with the respective data and the 
concentration information of the calibrators included in the kit is provided. If the values specified for the 
controls are not achieved, the test results may be inaccurate and the test should be repeated. 

 

Reference material 

Since there is no international reference material for the determination of leptin, the calibrators and 
controls were adjusted by means of gravimetry. 
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Assay procedure 

(Partly) manual test performance 

Sample incubation: 
(1st step) 

Transfer 20 µl of the calibrators, controls and patient samples into the 
individual microplate wells according to the pipetting protocol. 
Pipette 80 µl of biotin into each of the microplate wells.  
Incubate for 1 hour at room temperature (+18°C to +25°C) shaking at 
600 rpm on an orbital shaker or at 200 rpm on a linear shaker. 

Washing: Manual: Empty the wells and subsequently wash 3 times using 300 µl of 
working-strength wash buffer for each wash. Leave the wash buffer in each 
well for 30 to 60 seconds per washing cycle, then empty the wells. After 
washing, thoroughly dispose of all liquid from the microplate by tapping it on 
absorbent paper with the openings facing downwards to remove all residual 
wash buffer. 
 

Automatic: Free positions on the microplate strip should be filled with blank 
wells of the same plate format as that of the parameter to be investigated. 
Wash the reagent wells 3 times with 450 µl of working-strength wash 
buffer (program setting: e.g. TECAN Columbus Washer “Overflow Mode”). 
After washing, thoroughly dispose of all liquid from the microplate by tapping 
it on absorbent paper with the openings facing downwards to remove all 
residual wash buffer. 

Enzyme conjugate 
incubation: 
(2nd step) 

Pipette 100 μl of working-strength enzyme conjugate into each of the 
microplate wells. Incubate for 30 minutes at room temperature (+18°C to 
+25°C) on an orbital shaker set at 600 rpm or on a linear shaker set at 
200 rpm. 

Washing: Empty the wells. Wash as described above. 

Substrate incubation: 
(3rd  step) 

Pipette 100 µl of chromogen/substrate solution into each of the microplate 
wells.  
Incubate for 15 minutes at room temperature (+18°C to +25°C) on an 
orbital shaker set at 600 rpm or on a linear shaker set at 200 rpm; protect 
from direct sunlight. 

Stopping: 
 

Pipette 50 µl of stop solution into each of the microplate wells in the same 
order and at the same speed as the chromogen/substrate solution was intro-
duced. 

Measurement: The photometric evaluation of the colour intensity should be performed 
within 20 minutes following the stopping, at 450 nm measurement 
wavelength. Prior to measuring, carefully shake the microplate to ensure a 
homogeneous distribution of the solution.  

 

Test performance using fully automated analysis devices 

Sample dilution and test performance are carried out fully automatically using an analysis device. The 
incubation conditions programmed in the respective software authorised by EUROIMMUN may deviate 
slightly from the specifications given in the ELISA test instruction. However, these conditions were 
validated in respect of the combination of the EUROIMMUN Analyzer I and the EUROIMMUN Analyzer I-
2P and this EUROIMMUN ELISA. Validation documents are available on enquiry. 
Automated test performance using other fully automated, open-system analysis devices is possible. 
However, the combination should be validated by the user.  
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Pipetting protocol 

 1 2 3 4 5 6 7 8 9 10 11 12 

A C 1 Co 2 P  8 P 16         

B C 2 P  1 P  9 P 17         

C C 3 P  2 P 10 P 18         

D C 4 P  3 P 11 P 19         

E C 5 P  4 P 12 P 20         

F C 6 P  5 P 13 P 21         

G C 7 P  6 P 14 P 22         

H Co 1 P  7 P 15 P 23         

 

The pipetting protocol for microplate strips 1 to 4 is an example for the quantitative analysis of 
23 patient sera (P 1 to P 23).  

The calibrators (C 1 to C 7), the controls (Co 1 and Co 2) and the patient samples have each been 
incubated in one well. The controls serve as internal controls for the reliability of the test procedure. They 
must be assayed with each test run. 

The reliability of the determination can be improved by duplicate determinations for each sample.  

 

Test evaluation 

Quantitative: The standard curve from which the concentration of analyte in the patient samples can be 
taken is obtained by plotting of the extinction measured for the 7 calibrators against the corresponding 
units (linear/logarithmic). For computer-aided calculation of the standard curve, the evaluation procedure 
“4-parameter logistics” or “5-parameter logistics” should be selected. For correct logarithmic 
representation it might be necessary to set the concentration of calibrator 1 to e.g. 0.01 pg/ml. The 
following plot is an example of a typical calibration curve. Please do not use this curve for the 
determination of analyte concentrations in patient samples. 

   
 

If the concentration of the patient sample is higher than the highest calibrator, it is given with >100 ng/ml. 
The sample should then be re-tested in a new test run with an additional dilution in assay buffer of e.g. 
1:2. The result in ng/ml read from the calibration curve for this sample must then be multiplied by a 
factor 2. 

For duplicate determinations the mean of the two values should be taken. If the two values deviate sub-
stantially from one another, EUROIMMUN recommends retesting the samples. 
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Analytical performance 

Linearity: The linearity of the test was determined by diluting 3 serum samples to a final dilution of 1:8 
using calibrator 1. The mean recovery with respect to the expected value was 98.4% (92.1 – 108.2%). 

Sample Dilution Measured (ng/ml) Expected (ng/ml) 
Recovery  

(%) 

1 

Native 3.03 - - 

1:2 1.42 1.52 93.4 

1:4 0.71 0.76 93.4 

1:8 0.35 0.38 92.1 

2 

Native 11.27 - - 

1:2 5.93 5.64 105.1 

1:4 3.05 2.82 108.2 

1:8 1.35 1.41 95.7 

3 

Native 27.91 - - 

1:2 14.91 13.96 106.8 

1:4 6.74 6.98 96.6 

1:8 3.29 3.49 94.3 

Recovery: In order to determine the recovery (%), 3 serum samples were mixed with defined amounts 
of the analyte and subsequently measured. The mean recovery was 99.0% (90.4 – 107.7%). 

Sample 
Added 
(ng/ml) 

Measured (ng/ml) 
Expected 
(ng/ml) 

Recovery (%) 

1 

- 3.89 - - 

3.06 6.28 6.95 90.4 

8.06 10.98 11.95 91.9 

23.06 25.43 26.95 94.4 

2 

- 7.89 - - 

1.06 8.82 8.95 98.5 

6.06 15.03 13.95 107.7 

21.06 30.32 28.95 104.7 

3 

- 11.61 - - 

4.2 15.71 15.81 99.4 

12.8 25.42 24.41 104.1 

29.46 41.18 41.07 100.3 

Reproducibility: To control the reproducibility, the intra- and inter-assay variation coefficients (CV) were 
determined. To determine the intra-assay coefficient of variation, 4 samples were measured 20 times 
each in one test run. The inter-assay coefficient of variation was determined with 4 samples in 10 
different test runs.  

Intra-assay precision, n = 4 x 20  Inter-assay precision, n = 4 x 10 

Sample 
Mean value 

(ng/ml) 
CV 
(%) 

 Sample 
Mean value 

(ng/ml) 
CV 
(%) 

1 2.45 3.7  5 2.71 5.9 

2 7.94 4.3  6 8.24 5.8 

3 11.67 5.5  7 12.01 6.8 

4 27.51 5.0  8 24.98 5.8 

Detection limit: The limit of blank (LoB) amounts to 0.42 ng/ml. The limit of detection (LoD) amounts to 
0.5 ng/ml. 
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Cross-reactivity (analytical specificity): This ELISA did not present any cross reactions with the 
following substances which were added in concentrations of 1.000 ng/ml: Leptin (mouse), TNF-α, IL-2, 
IL-3, IL-4, IL-5, IL-6, IL-8, IL-9, IL-10, IL-12, IL-16, GM-CSF, CSF, EGF. 

Interference: Interference due to heterophile antibodies in the sample cannot be excluded. 

Method comparison (accuracy): The Leptin ELISA (x) from EUROIMMUN was matched with a 
reference ELISA (y) and showed the following correlation (n =38): 

y = 0.964x + 1.549; R = 0.98 

 

Reference range 

Samples from healthy, normal weight blood donors were analysed using the EUROIMMUN ELISA. The 
measured leptin concentrations are shown in the following table:  

Group Median (ng/ml) 
Reference range 

(ng/ml) 

Lean Women 7.4 3.7 – 11.1 

Lean Men 3.8 2.0 – 5.6 

It is recommended that each laboratory create their own normal values under the specific environmental 
conditions. 

 

Limitations of the procedure 

 The result of this test is no diagnostic proof of the presence or absence of a disease. The test kit is 
merely used to support diagnostics. The results should always be interpreted together with clinical 
findings and further diagnostic tests.  

 The pipetting volumes, incubation times, temperatures, and preparation steps given in the instruction 
for use must be adhered to.  

 Correct performance of sample collection and storage is crucial for the test results. 

 The test system is validated for the determination of leptin in human serum only. 

 The binding activity of the antibodies and the activity of the enzyme used are temperature-dependent. 
It is therefore recommended using a thermostatically adjusted ELISA incubator in all incubation steps. 
The higher the room temperature during the incubation steps, the greater will be the extinction. The 
same variations also apply to the incubation times. However, the calibrators are subject to the same 
influences, with the result that such variations will be largely compensated in the calculation of the 
result. 

 Insufficient washing (e.g. less than 3 wash cycles, too small wash buffer volumes, or too short resi-
dence times) can lead to false high extinction readings. 

 Residual liquid (>10 µl) in the reagent wells after washing can interfere with the substrate and lead to 
false low extinction readings. 

 The partial or complete adjustment of the test system to the use of instruments for automated sample 
processing or other liquid handling devices may result in differences between the results obtained 
with automated processing and those obtained with manual procedure. It is the responsibility of the 
user to validate the instruments used so that they yield test result within the reliable range. 
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Technical support 

In case of technical problems you can obtain assistance via the EUROIMMUN website 
(www.euroimmun.com/contact). 
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Meaning of the symbols 

Symbol Meaning Symbol Meaning 

.STRIPS. Microplate strips .WASH BUFFER 10x. Wash buffer, 10x concentrate 

.CAL 1. Calibrator 1 .SUBSTRATE. Substrate 

.CAL 2.      Calibrator 2 .STOP SOLUTION. Stop solution 

.CAL 3.      Calibrator 3  In vitro diagnostic medical device  

.CAL 4.      Calibrator 4  Lot description  

.CAL 5.      Calibrator 5  Protect from direct sunlight  

.CAL 6.      Calibrator 6  Storage temperature  

.CAL 7.      Calibrator 7  
Unopened usable until 
(YYYY-MM-DD) 

.CAL 1-7. Calibrators 1 to 7 
  

CE-labelled  

.CONTROL 1. Control 1   
Manufacturing date 
(YYYY-MM-DD) 

.CONTROL 2. Control 2  Manufacturer  

.BIOTIN. Biotin 
  

Observe instructions for use  

CONJUGATE 50x. 
Enzyme conjugate, 50x 
concentrate   Order number  

.ASSAY BUFFER. Assay buffer, ready for use 
  

Contents suffice for <n> analyses  
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