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1. NAME AND INTENDED USE
SHIONORIA BNP is an immunoradiometric assay kit for the quantitative determination of Brain Natriuretic Peptide or B-type
Natriuretic Peptide (BNP) in human plasma.

2. INTRODUCTION
Brain natriuretic peptide was discovered as the second natriuretic peptide following the discovery of atrial natriuretic peptide (ANP).
BNP, a novel cardiac hormone with 32 amino acids, is predominantly secreted from the ventricle of the heart and has vasodilatory,
diuretic and natriuretic properties. It is also reported that BNP suppresses the sympathetic tone and renin-angiotensin system and,
through the antagonism against theses hormonal systems, improves the symptoms of heart failure.
The plasma BNP levels are extremely low in normal subjects but are markedly increased in chronic and acute heart failure patients in
proportion to their disease severity. The determination of plasma BNP level may provide  information about the state of heart failure.
SHIONORIA BNP kit uses two different monoclonal antibodies that recognise the C-terminal region and the intramolecular ring
structure of BNP, respectively.
Usefulness of BNP determination in heart failure cases.
- index for the severity rating in chronic heart failure
- index specific to ventricular disfunction
- index reflecting the failing condition in acute heart failure

3. PRINCIPLE
SHIONORIA BNP kit is a solid-phase <sandwich> immunoradiometric assay. Two monoclonal antibodies were prepared against
sterically remote sites. The first being coated on the beads solid phase ; the second radiolabeled with iodine 125, is used as a tracer.
BNP molecules present in the standards or the samples to be tested are <sandwiched> between the two antibodies. Excess unbound
tracer is easily removed during the procedure’s washing step, and the beads solid phase retains only the absorbed
antibody/antigen/tracer antibody combination.
The amount of radioactivity bound to the solid phase is proportional to the amount of BNP present at the beginning of the assay.

4. REAGENTS
Each kit contains enough reagents for 50 tubes. The expiry date is marked on the external label.

REAGENTS QUANTITY STORAGE
BEADS SOLID PHASE : ready to use.
Monoclonal anti-human BNP antibody coated on beads.

1 vial
of 50 beads 2-8°C until the expiry date.

ANTI- hBNP 125 I : ready to use.
125I monoclonal anti-human BNP antibody, buffer, bovine
serum albumin, aprotinin, non specific mouse IgG and
sodium azide.
≤ 211 kBq  (≤ 5,7 µCi).

1
11 ml
vial

2-8°C until the expiry date.

STANDARDS 0 :  lyophilized.
Buffer, bovine serum albumin, aprotinin, bovine gamma-
globulins and sodium azide.
Reconstitute with 0.5 ml of distilled water.

1 vial
qs 0.5 ml of

distilled
water

2-8°C until the expiry date.
After reconstitution : 1 week at 2-8°C.

STANDARDS A to F :  lyophilized.
Human synthetic BNP, buffer, bovine serum albumin,
aprotinin, bovine gamma-globulins, and sodium azide.
 4 - 10 - 40 - 150 - 600 - 2000  pg/ml (*).
Reconstitute with 0.5 ml of distilled water.

6 vials
qs 0.5 ml
of distilled

water

2-8°C until the expiry date.
After reconstitution : 1 week at 2-8°C.

CONTROLS L and H : lyophilized.
Human synthetic BNP, buffer, bovine serum albumin,
aprotinin, bovine gamma-globulins, and sodium azide. The
target concentrations are 20 and 300 pg/ml.

2 vials
qs 0.5 ml
of distilled

water

2-8°C until the expiry date.
After reconstitution : 1 week at 2-8°C.

DILUENT : ready to use.
Buffer, bovine serum albumin, bovin gamma globulins,
aprotinin and sodium azide.

1
5 ml
vial

2-8°C until the expiry date.

WASHING SOLUTION: concentrated solution
Buffer and preservative. Dilute with 1000 ml of distilled
water.

1
10 ml
vial

2-8°C until the expiry date.

(*) The calibrators have been standardised against internal synthetic BNP reference. See §9 to convert in pmol/l.

5. PRECAUTIONS FOR USE
5.1. Safety measures
Do not pipette by mouth.
Do not smoke, eat or drink in areas in which specimens or kit reagents are handled.
Wear disposable gloves while handling kit reagents or specimens and wash hands thoroughly afterwards.
Avoid splashing.
Decontaminate and dispose of specimens and all potentially contaminated materials as if they contained infectious agents. The
recommended method of doing this is autoclaving for a minimum of one hour at 121.5°C.
Sodium azide may react with lead or copper piping to form highly explosive metal azides. During waste disposal, flush the drains
thoroughly to prevent a build-up of these products.
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5.2. Basic radioprotection rules
This radioactive product may only be received, purchased, stored or used by persons so authorized, and by laboratories covered by
such authorization. The solution should under no circumstances be administered to humans or to animals.
The purchase, storage, use or exchange of radioactive products are subject to the laws in force in the user's country.
Enforcement of the basic radioprotection rules will ensure adequate security.
A summary of these is given below :
Radioactive products must be stored in their original containers in a suitable area.
A record of the reception and storage of radioactive products must be kept up to date.
Handling of radioactive products should take place in a suitably-equipped area with restricted access (controlled zone).
Do not eat, drink, smoke or apply cosmetics in a controlled zone. Do not mouth-pipette radioactive solutions.
Avoid any direct contact with all radioactive products by using laboratory coats and protective gloves.
Contaminated laboratory equipment and glassware must be disposed of immediately after contamination to prevent cross-contamination of
different isotopes.
Any contamination or radioactive substance loss should be dealt with in accordance with the established procedures.
All radioactive waste disposal must be carried out according to the regulations in force.

5.3. Handling precautions
Do not use kit components beyond their expiry date.
Do not mix reagents from different batches.
Avoid any microbial contamination of the reagents or of the water used for washing.
Fully respect the incubation conditions and the washing instructions indicated.

6. SPECIMEN COLLECTION AND PREPARATION
6.1. Collection and storage of samples
Blood samples are collected
- into EDTA(Na) at 1.5 mg/ml and aprotinin at 500 KIU/ml or Kallicrein Unit Inhibitor/ml plastic tubes (Polyethylen or polypropylene).
BNP immunoreactivity remains stable for 24h at room temperature or 72h at ≤ 20°C.
- into EDTA(Na) 1.5 mg/ml plastic tubes without aprotinin. BNP immunoreactivity remains stable for 24h at ≤ 20°C.
When tubes are stored at 2-8°C, BNP immunoreactivity is more stable.
The plama is separated by centrifugation 2000 g (2-8° C, 5 minutes) from mixed blood samples.
Plasma samples that are not assayed during stability time must be frozen at –20° C and stored into plastic tubes.
Caution : glass equipment (tubes or pipettes) must not be used in handling blood samples.  
Severely hemolysed or hyperlipemic samples should not be used in the assay.

6.2. Dilution of the samples
Should elevated BNP levels be suspected, the diluent found in the kit is used for dilution.
It is recommended that plastic tubes be used when carrying out the dilution.

7. ASSAY PROCEDURE
7.1. Material required
Precision micropipettes or similar, with disposable tips, capable of dispensing 100 µl, 200 µl,
0.5 ml and 2 ml (± 1 %). Their calibration should be checked regularly.
Distilled water.
Disposable plastic tubes.
Vortex type mixer.
Aspirating device.
Bead dispensor or tweezers.
1l cylinder for preparing washing solution.
Seal (Parafilm).
Gamma scintillation counter calibrated for 125 iodine measurement.

7.2. Protocol
All reagents must be brought to room temperature (15-30°C) at least 30 minutes prior to use.
Standards must be reconstituted 15 minutes before use.
Dispensing of the reagents into the tubes is carried out at room temperature (15-30°C).

The assay requires the following groups of tubes :

0 Standard group for the determination of non-specific binding (NSB),
Standard groups, to establish the standard curve,
Sx groups, for the test samples.

It is recommended that the assay be performed in duplicate for the standard and in duplicate for the samples.

7.3. Reagents preparation
Reconstitute the controls L and H and the standards 0 - A - B - C - D - E - F  with 0.5 ml of distilled water. Mix gently to homogenize
(avoid foaming).
Dilute the washing solution with 1000 ml of distilled water and mix.
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7.4. Assay procedure
Dispense 100 µl of standards, controls or unknown samples into appropriate tubes.
Add 200 µl of 125I-BNP antibody solution to each tube (and the T tubes).
Add one bead into each tube and mix gently each tube with a vortex type mixer (except the T tubes).
Seal tubes and Incubate at 2-8°C for 18 - 22 hours.

Aspirate the contents of the tubes as completely as possible.
Add 2.0 ml of washing solution to each tube (exept T tubes), and re-empty. Repeat this process once.
Aspirate the contents of the tubes as completely as possible.
Measure the remaining radioactivity bound to the beads with a gamma scintillation counter.

Note : To obtain reliable and reproducible results, the different washing steps have to be correctly performed. As much as possible of
the incubation and washing solutions must be removed. If manual aspiration is used, the tip of aspirating device must be placed right
at the bottom of the tube.

8. QUALITY CONTROL
Good laboratory practices require that quality control samples be used in each series of assays to check the reproducibility of the
results obtained. All specimens should be treated identically, and result analysis using the appropriate statistical methods is
recommended.

9. RESULTS
For each group of tubes, calculate the mean counts after subtracting the background.
Draw up the standard curve by plotting the standard's cpm against their concentration.
Read the sample values directly from the curve, correcting the read value for the dilution factor, if necessary. It is possible to convert
these results in pmol/l by the following equivalences :           1 pmol/l = 3.46 pg/ml          ou      1 pg/ml = 0.289 pmol/l

Typical standard curve (example only) : these data must under no circumstances be substituted for results obtained in the
laboratory.

Count Concentratio
n

Tube
N°

Group of
Tubes

cpm -NSB B/T (%) (pg/ml)
1
2

Total 159658
159753

-

3
4

Standard 0 103
84

94 - 0

5
6

Standard A 168
162

71 0.04 4

7
8

Standard B 288
307

204 0.13 10

9
10

Standard C 975
931

859 0.54 40

11
12

Standard D 3255
3264

3166 1.98 150

13
14

Standard E 13128
12882

12911 8.08 600

15
16

Standard F 37744
37711

37634 23.56 2000

17
18

Sample
A

422
423

328 0.21 16.0

19
20

Sample
B

1647
1712

1586 0.99 72.7

10. PROCEDURAL LIMITATIONS
Samples which are haemolyzed or lipemic, contain fibrin or show turbidity may give misleading results.
Do not extrapolate sample values beyond the last standard. Dilute the samples concerned and re-assay.

11. EXPECTED VALUES
The own range of normal values is the following:

Sex n Mean (pg/ml) Mean + 1.96 σ (pg/ml)
Men 285 5.5 18.2
Women 135 6.7 18.6
Total 420 5.9 18.4
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12. SPECIFIC CHARACTERISTICS OF THE ASSAY
12.1. Imprecision
This has been assessed using 3 samples with different concentrations. They were tested 5  times in the same series of assays and 5
times in different series.

Samples Mean
pg/ml

Within-run
CV %

Samples Mean
pg/ml

Between-
run

CV %
1 22.1 2.7 1 21.1 4.2
2 152 2.2 2 154 2.6
3 514 2.0 3 525 2.1

12.2. Specificity
The antibodies used in the test show the following cross-reaction

Compound Cross reactivity (%)
hBNP 100
hANP < 1 x 10-5

hCNP (7-28) < 1 x 10-5

Porcine BNP (7-27) < 1 x 10-5

Rat BNP-32 1.82 x 10-6

Rat BNP-45 < 1 x 10-6

HSA < 6.7 x 10-6

Human IgG < 1.6 x 10-7

12.3. Dilution test
Samples with high levels were diluted with the recovery percentage ranging from 80 to 110 %.

12.4. Detection limit
The detection limit is defined as being the smallest concentration different from the zero, with a probability of 95%. It has been assessed
as 2.0  pg/ml.

ASSAY FLOW-CHART

Tubes

Standards
or

samples
µl

Anti-BNP
125I

µl

Beads

T 200

Standards 100 200 1

Samples 100 200 1

Mix gently
-----

Incubate
18-22 h at 2-

8°C

Wash two
times with 2 ml

of washing
solution

Compter


