
SUMMARY OF ASSAY PROCEDURE

Pipette 25 µl standard,control or sample

Pipette 200 µl Assay buffer

Incubate 30 min. at RT

 Wash  4 x (300 µl)

Pipette 50 µl a Anti-GH HRP

Incubate 30 min. at RT

Wash  4 x (300 µl)

Pipette 100 µl TMB

Incubate 15 min. at RT

Pipette 100 µl Stop Solution

Read at 450/630 nm

VII. Calculation of results

The results can be calculated by either microtiter plate, 
spectrophotometer reader or manual evaluation. If a 
microtiter plate spectrophotometer reader with data 
calculation program is used, refer to the plate reader and 
create a program using the concentration of each of the GH 
standards (in ng/ml).
For manual evaluation, a standard curve is constructed by 
plotting the absorbance (A) values obtained for each GH 
standard against the corresponding GH concentrations (in 
ng/ml). The unknown GH concentration, in ng/ml, can then 
be read from the standard curve using the absorbance value 
of each patient specimen.

Example of calculation:

The values shown below are examples and must not be 
used in place of experimental data

     Specimen Absorbance               GH
                                                           Concentration(ng/ml)

Standard A               
Standard B                
Standard C               
Standard D               
Standard E                
Standard F            
Sample                                  

THE PADTAN ELM EIA KIT FOR 96 TESTS

GH EIA Kit
Intended use:
Quantitative determination of GH levels
in human serum and plasma.

For in vitro diagnostic use.

I. Introduction

Growth hormone (GH) is a single chain polypeptide with a 
molecular weight of 22 kDa. It is composed of 191 amino acid 
residues, including 4 cysteines which from two 
intramolecular disulfide bridges. GH is structurally similar to 
prolactin (PRL) and to the placental lactogen(human 
chorionic somatomammotropin) which it has overlapping 

(1)biological activities .
GH is secreted by the anterior pituitary in a episodic and 
pulsatile manner. This secretion appears to be controlled by 
two hypothalamic factors: one is GH releasing hormone, 
which stimulates GH release; the other is GH inhibiting 

(2)hormone (Somatostatin), which inhibits GH release .
The release of the two hypothalamic factors is controlled by 
the higher centers of the brain. The release of GH is also 
stimulated by stress, sleep, exercise, hypoglycemia, 
glucagon, L-dopa, testosterone, estrogens, thyroxine and 

(3-4)some amino acids (arginine)  and inhibited by 
(5)glucose,cortisol, fatty acids and bromocriptine .

The overall action of GH is to promote growth in soft tissues, 
cartilage, and bone. This action results from stimulation of 
protein synthesis that is partly induced by an increase in 
amino acid transport through cell membranes. The 
increased growth of soft tissues and the skeleton is 
accompanied by changes in electrolyte metabolism, 
including a positive nitrogen and phosphorus balance, a rise 
in plasma phosphorus levels, and a fall in blood urea nitrogen 
and amino acid levels. Intestinal absorption of calcium is 
increased; urinary excretion of sodium and potassium is 
decreased, probably as a result of increased uptake of these 
ions by growing tissues. Measurement of serum GH is 
important in the diagnosis of growth retardation pituitary 
insufficiency, inability of the hypothalamus to stimulate GH 
secretion, acromegaly and gigantism. Because GH levels 
vary widely under normal circumstances, its measurement 
under random conditions is generally not of value. GH 
measurements are best done as part of dynamic tests that 
involve pharmacological or physiological stimuli for release 
or suppression of GH. To test for hyposecretion of GH, the 
following stimuli are used: insulin, L-dopa, L-arginine, 

(6-9)glucagon and physical stress (20 min of vigorous exercise) . 
Hypersecretion, can be tested using glucose stimulation and 

(10-11)dopamine suppression test .

II.Principle of the test

The GH quantitative test kit is based on solid phase enzyme 
immunoassay (EIA). This assay system uses two mouse 
monoclonal antibodies directed against distinct antigenic 
determinants on the GH molecule. The polystyrene wells are 
coated with captured antibody against GH. Standards, 
controls and patient samples are added to the wells (solide 
phase) and incubate. The GH present in the wells is bound to 
the anti-GH antibodies. The unbound material is removed by 
aspiration and washing. After washing, the HRP labeled anti-
GH Mab is added to the wells. After second incubation and 
washing, a solution of TMB (3,3',5,5' tetra-methylbenzidine) 
is added to each well, resulting in the development of a blue 
color. The intensity of the color is proportional to the amount 
of GH present in the sample. The color development is 
stopped by addition of Stop solution, causing the blue color to 
change to yellow. The color intensity is determined in a 
microtiter plate spectrophotometer at 450 nm. Standard 
curves are constructed for each assay by plotting absorbance 
value against the concentration of each standard. The GH 
concentrations of patient samples are then read from the 
standard curve.

III.Kit contents

The reagents provided with the GH Kits(Cat.No.P-GHI) are 
sufficient for 96 wells. The expiry date of each reagent is 
shown on the vial label.

Store the Kit at 2-3° C

1.Coated microtiter wells: 96 wells, coated with mouse 
monoclonal anti-GH antibodies.
 
2.Zero standard: 1 vial (4 ml). The zero standard should also 
be used as sample diluent.

3.Standards: 5 vials (1 ml) of human GH in serum matrix with 
thimerosal as a preservative.The exact GH concentration for 
each standard is specified on the label of each vial.The 
standards supplied with the kit were calibrated against the 
international standard  IRP 98/574. 

4.Serum controls: 2 vials (1 ml) of human GH in processed 
human serum containing thimerosal. The nominal GH 
concentrations in the controls are specified on the label of 
each vial.

5.Enzyme tracer: 1 vial (6 ml) of monoclonal anti-GH 
antibody conjugated to horseradish peroxidase (HRP) in 
phosphate buffered saline (PBS) with proteins and 
thimerosal.

6.Assay buffer: 1 vial (25ml) of PBS with proteins and 
thimerosal.

7.Wash solution (concentrate 20X): 1 vial (25 ml) of PBS- 
Tween 20 and thimerosal.

8.TMB HRP-Substrate: 1 vial (12 ml) of buffered H 0  and 2 2

3,3',5,5' tetra-methylbenzidine.

9.Stop solution: 1 vial (12 ml)of 2N H S0 .2 4

 IV. Materials required (but not supplied with the kit)

1.Microtiter plate spectrophotometer reader with a 
wavelength of 450 nm (with reference wavelength at 630 nm) 
and an absorbance range of 0 to 3.0.

2.Precision micropipettes (25 and 200 µl).

3.Distilled or deionized water for preparation of diluted Wash 
Solution.

 

V.Specimen collection and preparation

The assay can be performed on serum or heparinized 
plasma samples. Keep samples at 2-8° C for 1-2 days; for 
longer periods it is recommended to store the sample in 
aliquoted form at -20° C. Avoid repeated freezing and 
thawing of samples. Prior to assay, frozen specimens should 
be slowly brought to room temperature and gently mixed by 
hand. Do not vortex patient samples. Serum sample with GH 
greater than the last standard, should be diluted with "zero" 
standard and reassayed to give a quantitative result The 
value obtained must be multiplied by the dilution factor to 
give the correct GH concentration.

VI.Assay procedures

All reagents should be brought to room temperature prior to use.

Concentrated wash solution must be diluted with distilled or 
deionizer water ( Dilute one part concentrated wash solution 
with 19 parts of water). Diluted wash solution is stable for 7 
days at 2 to 8°C. In presence of undissolved crystals, 
resuspend the solution by placing the vial at 37° C for a few 
minutes.

1.Dispense 25 µl of GH standards, control serums and 
patient samples into appropriate wells. Pipette 200 µl of 
Assay Buffer to each well.Thoroughly mix the plate for 15 
seconds.

2.Incubate the strips for 30 minutes at room temperature.

3.Aspirate and wash each well 4 times with 300 µl of diluted 
wash solution.

4.Add 50 µl of enzyme tracer (HRP anti-GH) to each well. 
Then incubate for 30 minutes at room temperature.

5.Aspirate and wash each well 4 times with 300 mL of diluted 
wash solution.

6.Dispense 100 µl of TMB HRP-Substrate into each well.

7.Incubate at room temperature in the dark for 15 minutes.

8.Add 100 µl of Stop Solution and mix for 10 seconds. Read 
absorbance at 450 nm (with reference wavelength at 630 
nm) in a microtiter plate reader within 15 minutes after 
addition of stop solution.
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VIII. Normal values
 

Because of the episodic and pulsatile secretion of 
GH,determination of the basal serum level of GH is difficult in 
the literature,the intervals of serum GH concentration in 
healthy population is defined as follow:

                           Age                    Conc.GH(ng/ml)

                       Children                         0 -10 

                       Male (adult)           0 - 4 

                       Female (adult)       0 -18 

IX. Specific assay characteristics

1.Sensitivity: The sensitivity of this kit was calculated based 
upon the standard curve and expressed as the minimal 
concentration of GH showing a significant difference from 
the "zero" standard. This minimal detectable concentration 
of GH is 0.1 ng/ml.

2.Hook effect: Samples with very high antigen 
concentration are tested undiluted. With this kit no hook 
effect has been noticed with samples containing GH 
concentration up to 2000 ng/ml.

3.Comparison with other methods: Correlation studies on 
more than 500 random serum samples, were performed 
using the quantitative results from the ROCHE 
Electrochemiluminescence (Elecsys) Test. The correlation 
coefficient (r) of test results was 0.98.

4.Precision: Precision was evaluated for intra- and inter-
assay variability.

Intra-assay reproducibility was determined by measurement 
of 10 replicates of 4 samples in a single run.

Inter-assay reproducibility was determined by replicate 
measurement of 4 samples in 10 separate runs.

Reproducibility

                         Intra-assay                      Inter-assay 

                   Mean( ng/ml )      SD  %CV     Mean( ng/ml )     SD    %CV

Sample 1       3.2          0.17    5.3       2.7           1.8      6.7
Sample 2     6.5         0.22    3.4         8.2             0.32    3.9
Sample 3      14.2         0.46    3.3        14.6              0.78    5.3
Sample 4    38.1        2.00     5.2        33.6          1.84    5.4

5.Recovery and dilution: Recovery is defined as the 
increase in concentration seen when a known concentration 
of an analyte is added to a sample. Spiked samples were 
prepared by mixing the appropriate aliquot of a concentrated 
GH solution with a serum sample containing a low GH 
concentration. The percentage recovery is calculated as:

[(Measured conc. (ng/ml)/Expected conc. (ng/ml)] X100

 The percentage recovery ranged from 90 to 106.7.

Recovery Test

        Added         Expected        Measured      % Recovery
  Conc. (ng/ml)       Conc. (ng/ml)      Conc. (ng/ml)

             -               -                  1.6       -
           0.4               5.1                   4.9     96.0
           0.8               8.0                   7.2                  90.0
           1.6             12.6                 12.8                 101.5
           4.0             20.8                 22.2                106.7

For dilution test, several serum samples containing elevated 
GH concentrations were tested after serially diluting with the 
zero standard. The results of one of these samples are 
shown in the following table. The percentage recovery 
ranged from 96 to 104.0.

Dilution test

       Dilution        Expected        Measured        % Recovery
        Conc. (ng/ml)      Conc. ( ng/ml )

             -                   -                  40.0          -
           1:2             20.0                 20.5      102.5
           1:4             10.0                 10.4      104.0
           1:8              5.0                   5.2      104.0
           1:16              2.5                   2.4       96.0
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                                     WARNING!

This kit contains toxic materials, animal and human sourced 
components. Since no method can completely rule out the 
presence of blood-borne disease(e.g. HIV,HCV and HBV) 
therefore,all human sourced material must be considered 
potentially infectious.
In order to reduce exposure to potentially harmful 
substances, wear lab coats, disposable protective gloves 
and protective glasses where necessary. Never pipette by 
month. Do not eat, smoke or apply cosmetics in the 
laboratory. 
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