
REACTIVIDAD CRUZADA
El  test  Norovirus  se  testó  frente  a  distintos
microorganismos  susceptibles  de  estar  presentes  en  el
tracto intestinal en un momento dado a una concentración
suficientemente elevada. No se observó reactividad cruzada
con ninguno de los siguientes microorganismos:

BACTERIAS: 
Aeromonas baumanii,  Aeromonas hydrophila,  Aeromonas
caviae, Bacillus spp., Burkholderia cepacia, Campylobacter
coli, Campylobacter jejuni, Citrobacter freundii, Clostridium
perfringens,  Clostridium  difficile,  Enterobacter  aerogenes,
Enterobacter cloacae,  Enterococcus faecalis,  Enterococcus
faecium,  Escherichia  coli,  Escherichia  coli  O111,
Escherichia coli  O127, Escherichia coli  O26,  Escherichia
coli  O55,  Escherichia  coli  O157:H7,  Hafnia  alvei,
Helicobacter  pylori,  Klebsiella  pneumoniae,  Lactobacillus
casei  BL23,  Lactococcus  lactis  MC1363,  Listeria
monocitogenes,  Morganella  morganii,  Plesiomonas
shigelloides,  Proteus  mirabilis,  Proteus  vulgaris,  Proteus
penneri,  Providencia  stuartii,  Pseudomonas  aeruginosa,
Pseudomonas stutzeri,  Salmonella cholerasuis,  Salmonella
enterica  serogrupo  B,  Salmonella  enterica  serogrupo  D,
Salmonella  typhi,  Serratia  marcescens,  Shigella  flexnerii,
Shigella  sonneii,  Staphylococcus  aureus,  Streptococcus
agalactiae,  Streptococcus  dysgalactiae,  Streptococcus
viridans, Vibrio cholerae, Vibrio parahaemolyticus, Yersinia
enterocolitica.

VIRUS: 
Astrovirus,  Adenovirus,  Enterovirus,  Rotavirus  cepa  Wa,
Rotavirus, Sapovirus, virus Aichi.

HONGOS/PARÁSITOS/OTROS: 
Blastocystis  hominis,  Candida  albicans,  Candida
parapsilosis,  Candida tropicalis,  Cryptosporidium parvum,
Entamoeba histolytica, Entamoeba coli, Giardia lamblia.

SIMPLE NOROVIRUS / STICK NOROVIRUS
One-step immunochromatographic test for the differential

detection of Norovirus Genogroups I and II in human
faeces.

THESE INSTRUCTIONS SHOULD BE READ CAREFULLY
BEFORE PERFORMING THE TEST.

INTRODUCTION
The  OPERON  Norovirus  test  is  a  chromatographic
immunoassay for the qualitative detection, in separate
bands, of Genogroup I (GI) and Genogroup II (GII) of
Norovirus in human faeces. A positive signal in either
test bands provides a good indication that we may be
in presence of a Norovirus infection which should draw
the attention of the clinician.
The  test  is  based  on  the  immunological  capture  of
coloured  microbeads  during  its  moving  along  a
membrane  on  which  specific  monoclonal  antibodies
against  GI  and  GII  have  been  immobilized  in  two
separate bands.

Description of Norovirus
Noroviruses  are  a  kind  of  single-stranded,  positive-
sense  RNA  viruses  belonging  to  the  family
Caliciviridae1, 2, 3 (Sapoviruses also belong to this family,
among  others). They  are  highly  contagious  viruses
whose  main  routes  of  transmission  are: person-to-
person contact and through contaminated food/water
(in the U.S. is estimated that they account for 50% of
gastrointestinal  outbreaks  by  food  poisoning). They
often cause large outbreaks in closed communities in a
variety  of  environments  such  as  hospitals,  nursing
homes,  schools,  kindergarten,  restaurants,  cruises,...
where,  once  the  virus  has  been  introduced,  the
infection spreads very quickly.
Several studies show that Noroviruses are responsible
for almost 50% of gastroenteritis outbreaks worldwide
(considering all outbreaks of any aetiology)3.
Human Noroviruses  have been very  difficult  to  study
because  of  their  high  diversity  and  the  lack  of  an
efficient cell culture for "in vitro" replication as well as a
suitable animal model. 
The cloning of genomes of Norovirus and expression of
the  viral  capsid  proteins  in  baculovirus  and  other
expression systems, have allowed to obtain "virus-like
particles"  (VLP)  which,  once  assembled,  are  able  to
recreate  the  real  structure  of  the  virus.
Norovirus  capsid  is  composed  of  a  single  major
structural protein, the capsid protein (VP1) which can
be divided into two main domains: the shell (S) and the
protruding domains  (P)4. The expression of  VP1 in  a
eukaryotic  system  allows  to  obtain  empty  structural
particles similar to the native present in the virus (VLP)
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that have been used as a substitute for native Norovirus for
many years in any research process5.
Classification of Noroviruses
Noroviruses are grouped into five Genogroups (GI to GV),
of which GI and GII are involved in most acute cases of
viral gastroenteritis in humans. 
Within  each  Genogroup  viruses  are  classified  into
Genotypes (GI.1, GII.1,...). Over 25 different Genotypes
have been described within Genogroups I and II. Of these,
GII.4 is the most common Genotype representing around
60-80% of cases worldwide6, 7. Following are GII.2, GII.3
and GII.7 within GII  and GI.1, GI.3 or GI.4 within GI4

although,  in  general,  this  Genogroup  is  rather  less
common than GII, representing less than 5%8.
Recent studies have shown that in recent years new variant
strains of GII.4 have been identified, which arise as a result
of  genetic changes that,  in some cases,  affect  only one
amino acid in the sequence of the capsid protein but this is
enough to make them different from previous GII.4 strains.
This means that  any type of  immunity that  an individual
would  have  generated  against  GII.4  could  be  useless
against these new strains. In short, a single Genotype is
presented as a whole family,  tremendously complex and
variable over time7.

Characteristics of Norovirus Infection 
Although Noroviruses can be detected throughout the year,
it  has  been  clearly  observed  that  there  is  a  seasonal
prevalence with peaks during autumn and winter3.
Norovirus infection has an incubation period of 24-48 hrs.
and is characterized by nausea, vomiting, abdominal pain,
fever,... Acute  symptoms  usually  appear  for  1-3  days,
although safety hygiene actions must be maintained for a
minimum  of  two  weeks  (the  elimination  of  the  virus  in
faeces may continue for days, even weeks); the patient may
remain asymptomatic from third or fourth day after onset of
symptoms9.
After  overcoming the infection,  immunity  to Norovirus  is
usually incomplete and temporary (about 6 months) as well
as  specific  for  a  particular  Genotype10. Given  the  high
genetic variability of Noroviruses, individuals are likely to
be infected several times throughout their lifetime. This may
explain the high rates of infection that occur in all ages at
an outbreak level. Recent studies suggest that susceptibility
to Norovirus infection may be genetically determined11

BASIC PRINCIPLES OF THE TEST
Norovirus test uses a combination of:
1) red  latex  particles  conjugated  to  specific  antibodies
against GII which cooperates with antibodies specific for
GII located on the membrane under the control band.
2) other  red  latex  particles  conjugated  to  specific
antibodies  against  GI  which  cooperates  with  antibodies
specific for GI located on the membrane above the control
band.
3) blue latex particles conjugated to an antigen recognized
by  an  antibody  specific  for  this  antigen  bound  to  the
membrane forming the so called test control band.

In this test the sample is treated first with the sample
diluent  buffer  (included  in  the  kit)  to  achieve  the
extraction of the virus from the stool matrix. After the
extraction, you just need to add a certain volume of
supernatant onto the test strip and wait for 15 minutes.
When  the  extracted  sample  flows  through  the  test
membrane, the coloured particles migrate. In the case
of  a  positive  sample,  specific  antibodies  on  the
membrane will capture the coloured particles covered
by the antigen.
Depending on the virus content of the sample, different
coloured lines will be visible. These lines are used for
interpretation  of  results,  following  a  15-minute
incubation at room temperature (see Figure 1).

TEST FORMATS
Norovirus test is available in two different formats:
-  Stick  format:  it is  a  reaction  strip  packaged  in  an
aluminium pouch or in a tube. A test tube (included in
the kit) or a flat bottom well of a 96-well microplate (to
deposit  the  extracted  sample  and  run  the  test)  are
required.
-  Simple format: it is  a reaction strip inside a plastic
device  or  casing. The  extracted  samples  are  added
directly to the sample window of the cassette marked
with an arrow.
Both  formats  have  the  same  features,  the  only
difference is related to the method for running the test
(see below the applicable "Procedure" sections).

MATERIALS PROVIDED WITH THE KIT
• Reaction devices (Simple or Stick formats)
• Sample dilution buffer.
• Non-graduated disposable plastic pipettes (yellow).

  BIOSIGMA S.r.l.
Via Valletta, 6 – Zona Ind. Cantarana
30010 - Cona (VE) – ITALY

• Graduated disposable plastic pipettes.
• Wooden applicators for solid samples.
• 1.5-ml plastic micro-tubes with lid.
• Test tubes.
• Stands for the above test tubes allowing to keep them
in an upright, stable position.

MATERIALS NOT INCLUDED IN THE KIT
• Centrifuge for the 1.5-ml micro-tubes.
• Vortex
• Stopwatch
There  are  available  controls  for  the user  in order  to
validate  the  obtained results.  These  controls  may  be
acquired as an independent commercial reference. 
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PRECAUTIONS
1. Patient  specimens  (faeces)  should  be  handled  with
caution  as  they  may  contain  infectious  agents. All  the
necessary protections should be used throughout handling.

2. The sample  dilution  buffer  contains  sodium azide as
anti-microbial  agent. Avoid  direct  contact  with  skin  and
mucous membranes. Dispose of appropriately. Do not use
the buffer if signs of contamination are present.

3. Do not eat, drink, smoke or prepare or store food in
areas where reagents or samples are handled.

4. Once completed the  procedure,  clean work  surfaces
with soap and water and finish disinfecting with a suitable
solution. Finally, discard the gloves and then wash hands
first with soap and water rubbing them well.
5. Do  not  exchange  components  from  one  kit  lot  to
another.

6. Before use, allow all kit components and stool samples
to  reach  room  temperature,  as  cold  reagents  and/or
samples can reduce test functionality. 20 to 30 minutes are
recommended to reach room temperature.

7. Use the reagents only in vitro.

8. Do not use kit components beyond their expiration date.
9. In case of package damage, the product may be used if
none of its components has been damaged.

10. For the Simple format, is  very important  to add the
correct volume of extracted sample to the reaction device.
If the amount is lower than required, the chromatography
may not be completed as the sample does not reach the
reaction  area,  if  it  is  bigger,  brown  lines  may  appear
instead of red or blue lines.

11. Used  product  should  be  disposed  of  according  to
applicable laws.

12. Do not use the test if any coloured lines appear in the
result area before using the test.
13. It  is  very  important  to  take  the  adequate  sample
amount: about 75 mg for solid samples (a small ball of
about 3 mm in diameter) or 75 µl for liquid or semi-liquid
samples; these amounts are extracted in 1 ml of sample
diluent included in the kit. If a greater amount of sample is
taken, just maintain the ratio of 75 mg (or 75 µl) of sample
in 1 ml of sample diluent. An excess of sample relative to
the amount of buffer added, prevents the chromatography
to perform correctly, this is especially critical in the case of
solid  samples  since  it  is  not  so  simple  to  take  the
appropriate amount of sample.

14. In order to ensure an adequate chromatography  it is
very important to centrifuge the 1.5 ml microtubes prior to
extracting  the  specific  quantity  of  supernatant.  Correct
results cannot be guaranteed if the solid particles are left to
settle rather than being centrifuged. This is particularly true
in the case of solid stool samples, as the greater number of
suspended particles can interfere with the chromatography.

15. For  the  Stick  format  packaged  in  a  tube,  is  very
important  to recap it  immediately  once the reaction strip
has  been  taken  out,  as  a  high  relative  humidity  could

damage the remaining strips inside the can.
16. Do  not  discard the external box of the kit until its
content has been totally used. The external box contains
essential  information  regarding  the  EC  marking  and
lotification.
STORAGE
Product may be stored at any temperature between +2
and +25ºC.
The expiry date is  printed on the tubes or aluminium
packages.
SAMPLES
▪ This test is designed for the analysis of human faecal
samples. 
▪  It  is  recommended to  collect  the  stool  sample  as
soon  as  symptoms  appear  (diarrhoea  and  vomiting,
especially)  as  the  elimination  of  virus  in  faeces  is
greatest during the first  three days from the onset  of
symptoms.
▪ Do not use samples collected in transport media or
added with preservatives (such as formalin, SAF, PVA or
similar) or enrichment media as their presence could
interfere with the proper performance of the test.
▪  The  use  of  fresh  untreated  samples is  highly
recommended. If they have to be stored for some time,
they can be stored in the refrigerator (+2-8ºC) for 1 or
2 days. For a longer storage, they should be frozen at
-20ºC,  considering  that  some  samples  lost
immunoreactivity after being frozen. 
▪  Pay  special  attention  when  analyzing  hemorrhagic
samples as they often give false positve results when
the  blood  content  is  high.  An  indicator  of  this
destabilization of the test is usually the alteration of the
colour in the control band (tends to show a purple or
dark blue colour). 
▪ In case of freezing, thaw the samples completely at
room  temperature  prior  to  analysis.  Avoid  freezing-
thawing  cycles  for  the  faecal  samples  as  the
immunological recognition of virus can be altered.

PREPARATION OF FAECAL SAMPLES
General Note: all the necessary protections should be
used throughout the test procedure due the handling of
infectious samples. Once the work is concluded, do not
forget to comply with the hygiene procedures detailed
in point 4 of the “Precautions” section.
The  protocol  for  faecal  samples  preparation  is  the
same for Simple and Stick formats:

- For liquid or semi-liquid faeces add 75 µl of sample
to  a  labelled  1.5-ml  micro-tube. When  using  the
disposable non-graduated pipettes (yellow) included in
the kit, take 3 drops of sample. For solid samples, take
a  portion  of  approximately  75  mg  (a  small  ball  of
about 3 mm in diameter) with the wooden applicator
and  added  it  to  a  1.5-ml  micro-tube. Important:
homogenize the sample and take a portion of at least
three different sites of the sample to obtain a sample as
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representative as possible.
- Add 1 ml of sample diluent to the 1.5-ml micro-tube or
the appropriate volume to keep a ratio of 75 µl (or 75 mg)
of sample in 1 ml of sample dilution buffer.

- Vortex  for  30 seconds or  the  time required  to  ensure
complete  resuspension  of  the  sample  in  the  buffer. If  a
vortex  is  not  available,  shake  vigorously  by  hand  until
complete resuspension of the stool sample in the buffer.

- Centrifuge the 1.5-ml micro-tubes for 5 minutes at 700xg
(about 3000 rpm) in a small centrifuge adapted for these
micro-tube  to  sediment  the  solid  particles. If  a  suitable
centrifuge is not available, wait for 3-5 minutes until the
solid particles have settled to the bottom of the tube. In any
case, optimum test performance is achieved with a clear
solution of a sample extracted following centrifugation. 

SIMPLE NOROVIRUS PROCEDURE
Once the  samples  have been prepared as  described in
previous section, the procedure is as follows:

- Remove the reaction device from the aluminium pouch.
Discard the desiccant bag as it only serves to preserve the
test from moisture.

- Take the sample supernatant, after centrifugation, with a
new disposable yellow pipette and add 4 drops (or 100 µl)
to the sample area of the reaction device (round window
marked with an arrow).

- Wait for 15 minutes, read and interpret the results.

STICK NOROVIRUS PROCEDURE
Once the  samples  have been prepared as  described in
previous section, the procedure is as follows:

- Remove the test strip from the aluminium pouch or the
corresponding tube (close it  again immediately to avoid
damage due to humidity).

- When using the  test tube included in the kit, insert the
tube into the holder included in the kit. Take a volume of
265 µl (fourth mark on the graduated disposable pipette)
of  the  sample  supernatant,  after  centrifugation,  and
deposit inside the test tube.

- When using  a  flat  bottom  96-well  microplate,  take  a
volume  of  about  150  µl (third  mark  on  the  graduated
disposable pipette)  per well,  of  sample supernatant  after
centrifugation.
- Insert the strip into the test tube (placed onto the stand-up
holder) or into the well of the microplate with the arrows
upper pointing down.

- Incubate and read the results at 15 minutes on the white
central area of the strip (see Fig. 1).

READING OF RESULTS
The five strips shown in Figure 1 are an example of the
results that can be obtained with the Norovirus test.
Three different coloured bands can be distinguished:
Blue  band: is  the  control  band  indicating  a  proper  test
performance
Upper  red  band: indicates  the  presence  of  Norovirus

Genogroup I in the sample.
Lower red band: indicates the presence of Genogroup
II in the sample.
The  control  blue  band  should  always  appear. The
additional  presence  of  any  red  band,  indicates  the
presence of Norovirus in the sample.

Strip 1: NEGATIVE result: a single transverse BLUE line
appears  in  the  middle  area  of  reaction  device  (in
SIMPLE format aligned with the letter “C” marked on
the plastic cassette or casing). This band is the control
band  and  should  always  appear  indicating  that
chromatography takes place normally.

Strip 1 Strip 2 Strip 3 Strip 4 Strip 5

GI -
GII -

GI -
GII +

GI +
GII -

GI +
GII +

Invalid
test

Fig. 1: Examples of the potential results. The reading is
indicated below the strips.

Strips 2-4: POSITIVE results
Strip 2. Detection of GII: a BLUE band (control) and a
RED band 3 mm below the control  band (in  Simple
format  aligned  with  the  label  "T1"  marked  on  the
casing)  appear.  The  band  intensity  depends on  virus
concentration in the sample.
Strip 3. Detection of GI: a BLUE band (control) and a
RED band 3 mm above the control  band (in  Simple
format  aligned  with  the  label  "T2"  marked  on  the
casing)  appear.  The  band  intensity  depends on  virus
concentration in the sample.
Strip 4. Detection of GII and GI:a BLUE band (control)
along with two  RED  bands (one above -GI- and one
below -GII- the control band) appear.

Strip 5: INVALID results: the blue control band does not
appear or the blue colour of this band is clearly altered
(very dark blue or a purple colour),  also nonspecific
colours  in  the  positive bands (different  from red)  are
invalid  results.  In  general,  any  colour  combination
different from those indicated in 1-4 strips indicates an
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anomalous test performance. Possible reasons are:
*  some  reagents  have  got  damaged  or  the  test  has
expired.  
*  the  sample  was  not  prepared  according  to  the
instructions of use. 
* high blood content in the sample.
In  the event  of  an invalid  result  it  is  recommended that
another test is run, strictly following the protocol described
in this manual. For bloody samples, it is advisable the use
of  an  alternative  technique  because  the  problem  of
destabilization does not usually depend on the strip but of
the sample matrix. 
Any line that appears beyond 15 minutes because of the
nature of the sample, has no diagnostic value.

NOTE: the final and definitive diagnosis is established by
the clinician. This test only detects Norovirus in a sample,
but is not an argument to conclude that the person has an
infection with Norovirus.

WARNING:  Including  our  controls  with  an  established
result  is  recommended to ensure that  the data obtained
are correct.

LIMITATIONS OF THE PROCEDURE
1.  The  Norovirus  test  is  intended  for  the  differential
identification  of  Norovirus  Genogroups  I  and  II  by
detecting its presence in human faeces provided that  the
viral load is equal to or higher than the detection limit of
the assay.

2.  This is a qualitative, not quantitative test, although the
intensity  of  positive  bands  relates  to  the  amount  of
detectable virus in the stool sample.
3. Over 200 stool samples were assessed to ensure proper
test  performance. The  correlation  of  results  with  other
techniques  (RT-PCR,  ELISA  and  rapid  tests)  was  good.
However, this study does not exclude potential interference
in test performance when analysing other faecal samples.

4. Norovirus  test  has  not  been  validated  with  all
Genotypes able to infect humans and, therefore, the test
may  fail  to  detect  some  Norovirus  due  to  the  high
antigenic diversity of the circulating strains.

5. Insufficient sample amount may lead to extremely weak
positive results. In this case, repeat the test with a larger
amount  of  sample while  maintaining  the  recommended
ratio to the volume of sample diluent. On the other hand,
a sample excess can cause the test to run very slowly and
even prevent the test to perform properly (the control line is
not visible). In this event, the test must be repeated with a
lower sample amount (see section “Preparation of Faecal
Samples”).

6.  A negative result does not exclude the possibility of a
Norovirus  infection. The  failure  in  the  detection  of
Norovirus may be the result of factors such as: taking the
sample at an incorrect time of disease (when a low amount
of virus is eliminated in the faeces), an incorrect sample
storage,  an  inadequate  handling  of  the  sample,  the

presence of a Norovirus Genotype not detected by the
strip  (as  the  test  has  not  been  validated  with  all
Genotypes able to infect humans and may fail to detect
any of them).
7. A positive result does not exclude the presence of
other  pathogens;  furthermore,  a  co-infection  of
Norovirus with other microorganisms may occur. In this
sense,  note  that  the  most  common  co-infections  of
Norovirus  often  occur  with  parasites,  specially  with
Giardia lamblia followed by Cryptosporidium parvum12.
In any case,  co-infections can only  be clarified by a
differential diagnosis.

8. It is observed that faecal samples with a high blood
content  may interfere  negatively  with  the  test.  In  this
cases,  specificity problems may appear with  Norovirus
negative  samples.  This  destabilization  of  the  test  is
often accompanied by an alteration in the colour of the
control  band;  a  purple  or  dark blue colour  appears
instead  of  the  expected  light  blue  (see  images  in
“Results Reading” section). 

9. Test results should be interpreted in conjunction with
information  available  from  epidemiological  studies,
patient  clinical  evaluation  and  other  diagnostic
procedures.

ANALYTICAL SENSITIVITY
For  the  determination  of  the  analytical  sensitivity  of
Norovirus test, recombinant “virus like particles” (VLP)
belonging to different Genotypes such as GI.1, GI.3,
GI.6,  GII.1, GII.2, GII.3, GII.4, GII.7 y GII.17 were
used. The mean sensitivity values obtained were very
different  depending on  the  VLP assessed. The results
obtained with GI.1 and GII.4 are included below as
they  are  the  most  representative  and  common
Genotypes within each Genogroup. For this reason, the
Operon internal  control  to validate  all  manufactured
lots of Norovirus test is a mixture of GI.1 + GII.4.

Detection limit for GI.1 = 3 ng/ml
Detection limit for GII.4 = 0.75 ng/ml

It is important to note that the detection limit of the test
was  also  analyzed  using  real  stool  samples  well
charaterized.  Values  were  consistent  with  those
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obtained from pure  VLPs.  These results  demonstrate  the
robustness of the test. 

DIAGNOSTIC SENSITIVITY AND SPECIFICITY 
The  sensitivity  and  specifciity  of  the  Norovirus  test  was
assessed by measuring a total of 96 negative samples, 23
positive  GI  samples and  100  positive  GII  samples,
characterized by RT-PCR (reference technique). All samples
analyzed were frozen. 
The following results were obtained:

Total Sensitivity: 85%
GI Sensitivity: 87%
GII Sensitivity: 85%

Specificity: 96%

It can be seen that the specificity of the Norovirus test is
very high, higher than 95%. With respect to sensitivity, it is
very important  to analyse the  values  with  caution taking
into account that the reference technique (RT-PCR) is ultra-
sensitive and sometimes it might detect as positive samples
belonging to asymptomatic patients or patients who have
overcome the  disease.  Anyway,  sensitivity  values  around
85% for both GI and GII, are high ones for a rapid test.

REPEATABILITY
Ten  replicates  of  each  of  the  three  concentrations
established  as  PC  (“positive  control
“),  LPC  (“low  positive  control”)  and  NC  (“negative
control”) with our internal standard were measured on the
same day by the same person. A 100% repeatability was
obtained with these three critical concentrations indicating
a high intra-assay precision of the test. 

REPRODUCIBILITY

INTER-DAY PRECISION
Using a single lot of Norovirus test a sensitivity curve  is
measured through four  days spaced in time. The results
were  very  reproducible  (the  same sensitivity  for  both  GI
and GII through the four days of measurement).

INTER-OPERATOR PRECISION
Five  operators  measured in duplicate a sensitivity  curve.
Differences were observed but in no case exceeded 1 two-
fold dilution.

INTER-LOT PRECISION
Using  three  different  lots  of  Norovirus  test  a  sensitivity
curve  was  measured  in  duplicate. The  analysis  was
performed by  the  same person  on  the  same day. Only
differences  below  to  1  two-fold  dilution  were  observed,
acceptable and tolerable for the assay.

The differences found in the different “Reproducibility”
sections are acceptable for a qualitative

immunochromatographic technique with its inherent
variability.

HOOK EFFECT
The maximum amount of Norovirus that a person can
eliminate during the acute phase of  disease is  about
1012 particles/gr  of  stool13,  which  is  equivalent  to
7.5*1010 particles/ml taking into account that Operon
Norovirus test uses a sample extraction of  75 mg of
stool  in  1 ml  of  buffer.  Considering  an  approximate
equivalence between VLPs and mass of: 1 µg equal to
5.87*1010 VLPs/ml,  7.5*1010 particles/ml are  about
1280  ng/ml  of  VLP.  For  excluding  Hook  Effect,  a
maximum concentration of 40000 ng/ml of both GI.1
and GII.4 was measured with the Norovirus test and, in
both  cases,  positive  results  were  obtained.  This
concentration  of  40000  ng/ml  is  13000-fold  the
detection  limit  for  GI.1  and  about  50000-fold  the
detection  limit  for  GII.4  (see  section  “Analytical
Sensitivity”).  It is concluded that  Hook Effect  is not a
problem for this test.

INTERFERING SUBSTANCES
The  substances  indicated  in  the  below  table  at  the
concentration specified did not interfere with the results
of the test when added to stool samples (positive and
negative ones):

Racecadotril 5% (p/v) Ibuprofen 20% (p/v)

Cimetidine 10% (p/v) Acetylsalicylic acid 30% (p/v)

Loperamide 5% (p/v) Edulcorant 5% (p/v)

Metronidazole 10% (p/v) Palmitic acid 40% (p/v)

Omeprazole 3% (p/v) Barium Sulfate 5% (p/v)

Ampicillin 15% (p/v) Mucin 5% (p/v)

CROSS-REACTIVITY
The  Norovirus  test  was  evaluated  against  different
micro-organisms  likely  to  be present  in  the  intestinal
tract at any time in a sufficiently high concentration. No
cross-reactivity was detected with any of the following
microorganisms: 

BACTERIA: 
Aeromonas  baumanii,  Aeromonas  hydrophila,
Aeromonas caviae, Bacillus spp., Burkholderia cepacia,
Campylobacter coli,  Campylobacter jejuni,  Citrobacter
freundii,  Clostridium  perfringens,  Clostridium  difficile,
Enterobacter  aerogenes,  Enterobacter  cloacae,
Enterococcus  faecalis,  Enterococcus  faecium,
Escherichia coli, Escherichia coli O111, Escherichia coli
O127,  Escherichia  coli  O26,  Escherichia  coli  O55,
Escherichia  coli  O157:H7,  Hafnia  alvei,  Helicobacter
pylori, Klebsiella pneumoniae, Lactobacillus casei BL23,
Lactococcus  lactis  MC1363,  Listeria  monocitogenes,
Morganella morganii, Plesiomonas shigelloides, Proteus
mirabilis, Proteus vulgaris, Proteus penneri, Providencia
stuartii,  Pseudomonas  aeruginosa,  Pseudomonas
stutzeri,  Salmonella  cholerasuis,  Salmonella  enteric
serogroup  B,  Salmonella  enteric  serogroup  D,
Salmonella typhi, Serratia marcescens, Shigella flexnerii,
Shigella sonneii,  Staphylococcus aureus,  Streptococcus
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agalactiae,  Streptococcus  dysgalactiae,  Streptococcus
viridans, Vibrio cholerae, Vibrio parahaemolyticus, Yersinia
enterocolitica.

VIRUSES: 
Astrovirus,  Adenovirus,  Enterovirus,  Rotavirus  strain  Wa,
Rotavirus, Sapovirus, virus Aichi.

FUNGI/PARASITES/OT  HER: 
Blastocystis  hominis,  Candida  albicans,  Candida
parapsilosis, Candida tropicalis, Cryptosporidium parvum,
Entamoeba histolytica, Entamoeba coli, Giardia lamblia.

SIMPLE NOROVIRUS / STICK NOROVIRUS
Test immunochromatographique en une étape pour la

détection différentielle des Génogroupes I et II de
Norovirus dans les selles humaines.

LIRE CES INSTRUCTIONS AVEC ATTENTION AVANT DE
PROCEDER AU TEST.

INTRODUCTION
Le test immunochromatographique OPERON Norovirus
est  un  dispositif  pour  la  détection  qualitative,  avec
bandes  séparées,  du  Genogroupe  I  (GI)  et  du
Genogroupe  II  (GII)  de  Norovirus  dans  les  selles
humaines. Un signal positif sur une des bandes donne
une bonne indication sur la présence d’une infection à
Norovirus et doit attirer l’attention du clinicien.
Ce  test  est  basé  sur  la  capture  immunologique  de
microparticules  colorées  au  cours  de  la  migration  le
long  de  la  membrane  sur  laquelle  sont  fixés  des
anticorps  monoclonaux  spécifiques  de  GI  et  GII  sur
deux bandes séparées.

Description de Norovirus
Les Norovirus sont un type de virus à ARN simple brin
enroulé  en  sens  positif  appartenant  à  la  famille
Caliciviridae1,2,3 (Les  Sapovirus  appartiennent,  entre
autres,  à cette famille).  Ce sont  des virus  hautement
contagieux  dont  les  modes  de  transmission  sont:  le
contact  de  personne  à  personne  et  à  travers
l’alimentation  ou  les  eaux  contaminées  (On  estime
qu’aux USA ils sont responsables de 50% des troubles
gastro-intestinaux par intoxication alimentaire). Ils sont
souvent  la  cause  d’importantes  épidémies  en
communautés fermées dans des cas variés comme les
hôpitaux, les maisons de retraite, les écoles, crèches,
restaurants, croisières, … où une fois le virus introduit,
l’infection se propage très rapidement.
Plusieurs  études  montrent  que  les  Norovirus  sont
responsables  de  presque  50%  des  troubles
gastroentériques dans le monde (en considérant tous les
foyers de toute étiologie) 3.
Les Norovirus humains ont été très difficiles à étudier car
ils  présentent  une  grande  diversité  et  un  manque
d'efficacité des  cultures cellulaires pour une réplication
“in vitro” ainsi qu’un modèle animal approprié. 
Le clonage des génomes de Norovirus et l’expression
des protéines  de la  capside virale  sur  baculovirus  et
autres systèmes d’expression, ont permis d’obtenir des
"virus-like  particules"  (VLP)  qui,  une  fois  assemblées,
sont  en mesure  de recréer  la  structure  réel  du virus.
La  capside  des  Norovirus  est  composé  d’une  seule
protéine structural majeure, la protéine de la capside
(VP1), qui peut se diviser en deux domaines principaux:
le  domaine  S  (S)  et  le  domaine  en  saillie  (P)4.
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