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Note

Confirmation of IPNV from cell culture
supernatants using a co-agglutination test

A. Garden*, F. Thompson and D.A. Smail

FRS Marine Laboratory, PO Box 101, Victoria Road, Aberdeen, Scotland, UK.

Abstract
A staphylococcal coagglutination (COA) test was compared to an enzyme linked immunosorbant
assay (ELISA) for confirming the presence of infectious pancreatic necrosis virus (IPNV) in cell
culture supernatant. There was close correlation between the COA test and ELISA at titres above
2.5x105 TCID50/ml.  The COA test required little equipment, was quick, simple and reliable in
use.
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Infectious pancreatic necrosis virus is an
aquabirnavirus, which is detected worldwide
having significant economic impact. In the UK
it is commonly found in the farmed
populations of salmonids and is also
identified in wild populations (Murray et al.,
2003).  Monitoring and surveillance of IPNV
is carried out in some member states of the
EU and the results of such tests may be used
to initiate action that is designed to limit
spread of clinical disease.

The standard isolation method at FRS for
IPNV from Atlantic salmon (S. salar) involves
inoculation of filtrates from sonicated kidney
cell pellets into tissue culture followed by
visual examination for cytopathic effect and
confirmation by ELISA. (Smail et al., 2003).
The COA test has been described for detection
of IPNV from kidney tissue of clinically
infected Atlantic salmon (S. salar) post-smolts
(Taksdal & Thorud, 1999).  In this study the
COA kit was validated as a confirmatory test
for IPNV in cell culture supernatant for
reasons of speed, simplicity and low cost.

Samples both positive and negative were
obtained during virological testing of tissues
received from routine Fish Health
Inspectorate visits to fish farms across
Scotland. The UKAS accredited standard
testing method used in FRS Marine lab was
carried out to detect presence of IPNV.  The
Processed kidney tissue was inoculated into
chinook salmon embryo cells (CHSE -214) and
incubated for 7 days at 15°C, passed to a fresh
culture and incubated for a further 7 days.
Primary and passaged samples, some with
visible signs of cytopathic effect, were tested
by ELISA to confirm the presence or absence
of IPNV.  A positive result by ELISA is defined
as having an average optical density 3 times
the average of the negative contol.  IPNV
negative samples have no visual signs of
cytopathic effect and were negative by ELISA.
An aliquot of the same primary and passaged
samples were also tested by COA kit.

 The COA test kit method was modified to
facilitate the testing of cell culture
supernatant.  One drop of test reagent and 1
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drop of control reagent were placed on the
test cards as directed; one drop of tissue
culture supernatant was added to each test
and control reagent and mixed with separate
disposable pipette tips. The cards were rocked
for 2 minutes then read.  Results were graded
as: negative (-), weak positive (+), positive (++),
strong positive (+++) ( Table 1).

There was 100% agreement of positivity and
negativity between COA kit and ELISA.  From
59 samples the COA kit detected 40 positives,
the same 40 samples were confirmed IPNV
positive by ELISA and visual examination of
the cell culture.  From the 59 samples the COA
kit detected 19 negatives, the same 19 samples
were confirmed as IPNV negative by ELISA
and visual examination of the cell culture.
Each level of positivity in the kit can be
compared to a minimum, maximum and
average range of absorbance readings from
the ELISA. The highest absorbance readings
give the fastest strongest coagulation reaction
and the lower absorbance readings give
slower weaker coagulation.  The samples were
tested in several batches and this is reflected
in the wide range of absorbance readings from
the ELISA which has slight variations from
test to test.

There was no cross-reactivity against fish
viruses tested from other families. Using stock

virus stored at -80°C, viral haemorrhagic
septicaemia virus (VHSV), infectious
haematopoietic necrosis virus (IHNV), spring
viraemia of carp virus (SVCV), infectious
salmon anaemia virus (ISAV), halibut
nodavirus and Sleeping disease virus (SDV-
subtype of salmonid alphavirus) all gave
negative results.  These stock viruses had
titres greater than 107 TCID50/ml and their
identification had been confirmed by ELISA
or IFAT. Outbreaks of viral fish pathogens
other than IPNV are rare in the UK but routine
surveillance is carried out for presence of
ISAV, VHSV & IHNV and also virus tracing
for SVCV, nodavirus and SDV in cases of
suspect disease outbreaks.  The COA kit did
not cross-react with any of the above fish
viruses, nor was there any non-specific
agglutination in negative control wells of the
kit.

Bacterial contamination and cytotoxicity
sometimes found in the cell culture flasks did
not interfere with detection of positives by
either the kit or ELISA.  In the preparation of
kidney tissue cell sonicates, centrifugation
and filtration during processing and
inoculation into tissue culture limits bacterial
contamination and cytotoxicity.  Duplicate
sets of samples were processed, one set by the
standard method and one set encouraged to
become cytotoxic or contaminated.  Sonicating

Kit result Number of
samples

Confirmed
by ELISA

Minimum
absorbance

Maximum
absorbance

Average
absorbance

+++ 30 30 (+ve) 0.866 3.002 1.689

++ 9 9 (+ve) 0.698 1.981 1.039

+ 1 1 (+ve) 0.423 0.423

- 19 19 (-ve) 0.069 0.119 0.090

Table 1. COA & ELISA +/- results of farm samples.



Bull. Eur. Ass. Fish Pathol., 28(3) 2008,  123

in the transport medium rather than replacing
it with fresh medium as recommended can
cause cytotoxicity, omitting the filtration stage
will cause contamination. There was no
difference in the COA results of the standard
samples and those affected by cytotoxicity
and contamination. IPNV positivity and
negativity was confirmed by ELISA and visual
examination of cell culture.

In order to assess the analytical sensitivity of
the COA kit samples were obtained during
routine testing for IPNV, control serotypes A2
and A5 were also tested. Each was
microtitrated by TCID50 end point dilution
then the remaining culture immediately
diluted in cell culture medium to give a large
range of titres.  These were assayed by the
COA kit and ELISA. The minimum titre
required in the supernatant to produce a
positive kit result was 2.5x105 TCID50/ml.  The
absolute titre varied according to the isolate
and growth conditions i.e. multiplicity of
infection, cell confluence at inoculation and
cell pass number.  The kit endpoint correlated
very well with the ELISA endpoint.  ELISA
has a certain amount of observer objectivity,
a statistically negative absorbance may be
high enough to cause an operator to return to
the cell culture and perform further passes to
increase virus concentration. At these very
low virus concentrations the negative reaction
from the COA kit would not be followed up.
Due to the amplification of virus titre by
inoculation into tissue culture during routine

testing both the COA kit and ELISA detect
IPNV in salmonid populations not clinically
suffering from the disease.

100% of COA positives (67) were confirmed
as ELISA positive (Table 2).  The 2 COA –ve /
ELISA +ve samples were attributable to low
virus titre just above the limit of detection by
ELISA.  There were also 2 COA–ve results
from the A2 and A5 reference serotypes where
the corresponding ELISA result had an
absorbance value just below the limit of
detection. The A2 and A5 used as controls
consistently gave a slower reaction in the COA
kit. This was surprising but might be
explained by the high pass number (Pass 13
and Pass 5) or by the growth conditions used
for virus replication e.g. a moderate to high
multiplicity of infection promoting lower
virion numbers and lower virus titres. In this
laboratory, a standard passage dilution of
1:1000 would approximate to a multiplicity
of infection (m.o.i.) of 0.1 infectious units per
cell, which could be too high an m.o.i. to
obviate virus titre fluctuation.

The study shows that the COA test is suitable
for the confirmation of presence of IPNV from
tissue culture and is most effective when
testing primary and low pass isolates. The
process of amplification of virus titre by tissue
culture increases the sensitivity of the test in
comparison with direct testing of kidney
tissue as discribed in its original use. The COA
test was designed to be most effective in

Sample numbers COA +ve ELISA +ve COA ‐ve ELISA ‐ve

102 67 69 35 33

Table 2. COA & ELISA +/- results and total sample numbers.
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detecting IPNV A2 serotype and does cross
react with IPNV A5 serotype which has been
very occasionally reported in Scotland.  This
is also the case for the ELISA.  More sensitive
methods such as PCR (McBeath et al., 2007)
detect lower levels of IPNV but require greater
resources.  The ELISA described above
requires the sourcing, storage and use of two
antibodies, kit ELISA available are
comparable in cost but both ELISA methods
require half to a full days work in comparison
to less than 1 hour for the COA test.  The COA
kit requires very little in laboratory equipment
or training to be used effectively.

In conclusion the COA kit was found to be a
quick and convenient method of confirming
the presence of IPNV from cell culture.  Its
limited ability to detect low titres of IPNV
means that a negative result cannot be taken
as total absence of the virus. The cost is
considerably less per test than ELISA or PCR,
takes much less time and requires far less
specialist equipment. This could result in a
most valuable diagnostic test for laboratories
with limited resources and equipment.

We acknowledge Dr. Torunn Taksdal,
National Veterinary Institute, Oslo, Norway,
for provision of the IPNV Co Agglutination
kits and for advice on their use.
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