
PRIMACHECK Digest-4 Ag

Elisa Kit for antigenic diagnosis in bovine faeces

of Rotavirus, Coronavirus, E. Coli K99 and Cryptosporidium parvum

INTRODUCTION

PRINCIPLE OF THE TEST

Diarrhoea is a major cause of mortality in young cattle under six months. Bovine neonatal gastroenteritis is a
multifactioral disease. It can be caused by viruses: Coronavirus or Rotavirus, by bacteria: salmonella,
pathogenic strains of E.coli or by protozoanmicrorganisms such as Cryptosporidiumparvum.
Coronavirus and Rotavirus are often associated with episodes of neonatal diarrhorea. Cryptosporidium
parvum is also frequently isolated in faeces, where it can be present in very high quantities. It can persist for a
long period in the environment. In calves younger than three days, K99 positive enterotoxigenic E.coli are
frequently isolated, particularly in colostrum-deprived calves or in calves feeded with colostrums free of anti-
K99 specific antibodies.
The diagnosis of the etiological agent of diarrhoea can only be performed in the laboratory because clinical
signs do not allow to differentiate between these different microrganisms. It is possible to identify these
agents by means of different techniques including culture, staining, electron microscopy and floating
techniques. However, these techniques are labor intensive, unpraticable and time consuming.
These classical techniques have rapidly been replaced by the ELISA technology because of its simplicity and
the limited requirements in laboratory equipment.
The sensitivity and specificity of the ELISA technique for the detection of these pathogens is at least as good
as that of more classical techniques; results are very similar. The ELISA technique is rapid and reliable and is
particularly suited to the analysis of important numbers of samples.

Specific antibodies produced against pathogens responsible of digestive diseases have been immobilized on
alternate rows of 8 x 12 wells-microtiter plates. These antibodies allow specifically the capture of the
corresponding pathogens which are present in the faeces samples. Rows A, C, E and G have been sensitized
with these antibodies and rows B, D, F and H are containing non specific antibodies. These rows allow the
differentation between specific immunological reaction and non specific bindings to get ride of false positives.
Faeces are diluted in dilution buffer and incubated on the plate for one hour at room temperature. After this
first incubation step, the plate is washed, then conjugates-peroxidase labelled anti-pathogen monoclonal
antibodies are added to the wells and these HRPO conjugates will get linked to the antigens. The formation of
an enzyme-labelled immunocomplex is detected by the appearance of a blue colour, when the substrate TMB is
added.
The intensity of the resulting blue colour is proportionate to the content of pathogenic elements in the sample.
Acidification of the wells with stop solution stops the reaction and engenders a shift of the colour from blue to
yellow that allows reading of the optical density at 450 nm. The signals recorded for the negative control
microwells are substracted from the corresponding positive microwells. The positive antigens supplied in the
kit give the reference values.

VALIDATIONOFTHETEST

DeltaODsample<0,2 sample isNEGATIVE
DeltaODsample>o=0,2 sample is POSITIVE

To validate the test results two conditions have to bemet:

For each sample calculate the delta OD for the four antigens by using the following formula:

Delta OD rota= (OD rowA-OD rowB)
Delta OD corona= (OD rowC-OD rowD)
Delta ODK99= (OD rowE-OD rowF)
DelataOD crypto= (OD rowG-OD rowH)

For an unknown sample, if the net optical density caluclated for a pathogen is equal or higher than the
cut off for this pathogen, the sample is POSITIVE. On the contrary, if the net OD is below the cut off for
the pathogen, the sample should be considered as NEGATIVE.

Delta OD rota=(3.189-0.105)= 3.084 > 0.8 O Dnc= 0.105 < 0,2
Delta OD corona=(3.292-0.049)=3.242> 0.8O Dnc=0.049< 0,2
Delta ODK99= (3.007-0.042)=2.965> 0.8 ODnc=0.042< 0,2
DelataOD crypto= (2.609-0.065)=2.544> 0.8 ODnc=0.065< 0,2

1) delta ODpc= (ODpc - ODnc) of the four antigens should be higher than 0,8 (delta ODpc>0,8)
Rota=ODpc rowA - ODnc rowB
Corona=ODpc rowC - ODnc rowD
E.coli K99=ODpc row E - ODnc row F
Cryptosporidium=ODpc rowG-ODnc rowH

2) ODnc for the four antigens must be below 0,2 (Odnc<0,2)

These values are fictitious and are given only to show how to interpret the results.

A rota + PC rota 3.189 Sample1 0.215 Sample2 2.677
B rota - PC rota 0.105 Sample1 0.037 Sample2 0.036
C corona+ PC corona 3.292 Sample1 0.037 Sample2 0.037
D corona - PC corona 0.049 Sample1 0.045 Sample2 0.041
E K99+ PC k99 3.007 Sample1 0.037 Sample2 0.036
F K99- PC k99 0.042 Sample1 0.040 Sample2 0.036
G crypto+ PC crypto 2.609 ample1 2.553 Sample2 0.045
H crypto - PC crypto 0.065 Sample1 0.051 Sample2 0.041

Sample 1 = positive for crypto
Sample 2 = positive for rotavirus

ANALYSES OF THE RESULTS

Exampleof calculation:

Validation of the test

TEST VALIDATED

RO-10/09/09



PREPARATION OF REAGENTS

ELISA PROTOCOL

Washing solution

Control andsamplespreparation:

: dilute one part of the concentrated washing solution provided with the kit with 19
parts of distilled or deionized water. Once diluted, this solution remains stable at +4°C. ATTENTION:
the 20X concentrated washing solution crystallises. Allow the crystals to dissolve properly before of the
dilution (put at 37°C for 30minutes).

: 1) dilute the faecal samples twice in dilution solution in order to allow easier pipetting, 2)
discard gruds by natural decantation during 10 minutes. Minimum volume to prepare for each sample
is 1ml.

: rehydrate the positive controls with 0,5 ml of distilled water. The
rehydrated positive controls can be aliquoted and stored at -20°C for long period.

SAMPLE

POSITIVE CONTROL (PC)

Bring the kit at room temperature at least half an hour before use. All steps of the test have to be
carried out at room temperature.
Add 100 l of the diluted samples and positive controls to the wells as follows: Rotavirus PC in wells A1
and B1,
Coronavirus PC in wells C1 andD1, E.coli K99 PC in wells E1 and F1, CryptosporidiumPC in wells G1 and
H1,
Sample 1 in wells A2 to H2, sample 2 in wells A3 to H3, etc.
Cover the plate and incubate at room temperature for 1 hour.
Wash the plate 3 times thoroughly following the procedure previosly described with diluted washing
buffer.
Add 100 l of conjugates as follows:
anti-rota conjugate rows A and B,
anti-corona conjugate rows C andD,
anti-k99 conjugate rows E and F,
anti-cryptosp. RowsG andH.
Shake carefully the plate to help the correct homogenisation of the components mixed on each well.
Cover the plate and incubate at room temperature for 1 hour.
Wash 3 times following the described procedurewith dilutedwashing buffer.

Add 100 l of TMB solution
to eachwell. Keep the plate for 10
Add 100 l of stop solution to each well. Read the optical density (OD) of the microwells using a plate
reader and a 450 nm filter. Results must be read fairly soon after the stop solution has been added since
the chromogenmay cristallize in wells with strong signals and thereby distort the data.

For each sample and each antigen, calculate the net optical densities. To do so, substract from each
value recorded in rows A, C, E and F the signal of the corresponding negative control wells (B, D, G and
H) andwrite down the results. Carry out the same operation for positive control.
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Beforebeingadded to theplate ,theTMBsolution mustbe completelycolourless. If a blue
colour appears at this stage, the solution is contamined with peroxidase. If this occurs,
the solutionmust be discarded and a new solutionmust be used.

min at roomtemperature, in darkness.

INTERPRETATIONOFTHERESULTS

KIT CONTENTS

PRECAUTIONS FOR USE

WASHING PROCEDURE
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96well microtitration plate 2
Line A= anti-Rotavirus line B= negative control
Line C= anti-Coronavirus line D=negative control
Line E= anti-E.coli K99 line F= negative control
Line G= anti-Cryptosporidium line H=negative control
Positive reference, dried 8 0,5 ml
Peroxidase conjugate 4 6 ml
Washing solution 20X concentrate 1 100 ml
Diluent for serum 1 60 ml
Substrate TMB 1 25 ml
Stop solution 1 25 ml

This testmay be used for in vitro diagnosis only. It is strictly for veterinary use.
The reagents must be kept at 4-8°C. The positive reference serum must be kept at -20°C
once it is reconstituted. The reagents cannot be guaranteed if the shelf-life dates have
expired or they have not been kept under the conditions described in this insert.
Do not use reagents from other kits.
The quality of the water used to make up the various solutions is of most importance. Do
not use water that may contain oxidants (ex. Sodium hypochlorite) or heavy metals salts,
as these substances can react with the chromogen.
Discard all solutions contamined with bacteria or fungi.
The stop solution contain 1M phosphoric acid. Handle carefully.
There should be no eating, drinking, or smoking where specimens or kit reagents are being
handled.
Do not pipette bymouth, use a new tip for each serum.
The substrate is very sensitive to light and contamination.
For each utilisation of the kit, include positive and negative controls in a systematicway.
Good laboratory practises should be used: handle with estreme care, wear glasses, gloves and
laboratory coat during themanipolation.

Washing is to be carried out using an automatic washing machine or a multichanel pipetting device
suitable for dispensing 300 l of washing solution into eachwell.
After the incubation periods, the washing steps should be performed according to the following
instructions:

empty the contents of the plate by vigorously turning the plate over, whilst avoiding mixing
thecontents from onewell to another.
dispense a volume of 300 ul of washing solution into eachwell.
shake the plate gently, avoiding contaminationbetweenwells.
decant the plate and tap thewells to remove thewash buffer.
repeat the process asmany times as indicated in the kit�s instructions.
prior to emptying the contents during the last washing step, ensure that the next reagent to
be added to the plate is ready for use. Do not allow the plate to dry longer than is strictly
required.
after the last washing step, blot the emptied wells face down on clean paper towels or
absorbant paper to remove residual wash buffer.
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