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The Improved Detection and Identification of
Common Respiratory Viruses

Respiratory Viral
Pathogens — An Overview

The introduction of new
antiviral  drugs for the
treatment of Influenza(1) and
Respiratory Syncytial Virus
(2) combined with the need
for clinicians to be more
discriminating in the
prescribing of antibiotics has
increased the need for faster
and more specific diagnostic
testing procedures.

Historically, three types of
laboratory procedures have
been employed for the
diagnosis of viral infections
(direct  detection, culture
isolation/ confirmation and
serology). Methods for direct
detection of viral antigens
include immunological
(including
immunochromatographic and
Enzyme Immunoassay), and
immunofluorescence. These
methods although rapid lack
sensitivity (3,4), see Table 1.
Culture isolation with
confirmation (normally using
immunofluorescence) is still
the standard method for the
most sensitive detection of
respiratory viruses. Serology,
using methods such as
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haemagglutination inhibition
or complement fixation may
also be employed but provide
delayed results which have no
advantages in treatment.

R-Mix — Improved Culture

Although  tissue  culture
isolation remains the “gold
standard” for the detection of
viruses and  chlamydial
agents, it is often beyond the
capacity of many laboratories
due to issues including cost,
quality and manufacturing
requirements. In addition,
traditional viral tissue culture
isolation has required that
multiple  cell  lines be
available. For  example,
laboratories isolating
respiratory  viruses should
employ a combination of two
or three cell lines including
A549, Hep-2 and PMK cells
to ensure the effective
isolation  of  adenovirus,
influenza, parainfluenza and
respiratory syncytial viruses.

It has been reported that mink
lung (Mv1Lu) cells exhibited
a high level of sensitivity for
the detection of influenza
viruses (7,8). In  separate
studies (9,10), MvlLu cells
were also demonstrated to be
moderately  sensitive  for
parainfluenza 1, 2 and 3 and
respiratory syncytial virus but
were not sensitive for
adenovirus. To overcome this
lower sensitivity towards
parainfluenza 1, 2 and 3,
respiratory syncytial virus and
adenovirus, Diagnostic
Hybrids have developed
mixed cell cultures in which
the MvlLu cells are co-
cultures with the adenovirus
sensitive  A549 cell line.
Using patented technologies
Diagnostic  Hybrids, have
combined

Table 1: Reported Sensitivities of Direct Detection
Methods for Influenza A Virus.

Method

% Positive Reference

IF — Polyclonal
IF — Monoclonal

Immunochromatographic

Mv1Lu and A549 cells in a
single shell vial culture. This
cell cocktail has been found
to provide a highly sensitive
culture system for all of the
above mentioned respiratory
viruses. This mixed cell
culture, known as R-Mix™
has been found to be as
sensitive as PMK  for
influenza B, parainfluenza 1,2
and 3, and Hep-2 cells for
respiratory syncytial virus and
A549 for adenoviruses. In
addition, the cell mixture was
found to be more sensitive
than individual PMK and
MviLu cell lines for the
detection of influenza A (9).

The above mixed cell
culture, R-Mix™, is now
available through Microgen
Bioproducts as a ready to
use fresh cell preparation in
shell vials.

Advantages of R-Mix™
Over Conventional Culture

Apart from reducing the
number of cell lines required
for the isolation of the 7 most
common respiratory Vviruses,
R-Mix™ offers a number of
additional  advantages to
laboratories including:

e Ease of use — R-Mix™ is
provided as Mixed
Freshcells™, a ready to
use format which

2

86%
80%

55%
68%

eliminates the need for cell
line maintenance tube
preparation  and  quality
control.

e “Rapid Results” — using
R-Mix™ influenza A + B
is detectable after 24
hours incubation, whilst
the  other  respiratory
viruses are detectable
after 48 hours.

Conventional culture
requires 10 - 14 days
incubation.

e Improved Sensitivity -
numerous  reports  are
available that demonstrate
clearly that the mixed
cells are more sensitive
than individual cell lines
for the detection of
influenza A in particular
and as sensitive as
individual cell lines for
the detection of the other
viruses (9, 11)

e Earlier Treatment — the
combination of earlier
detection and increased
sensitivity allow the more
effective prescribing of
the new range of
emerging antiviral agents.

D® DFA Respiratory Virus
Screening & ID Kit

The D® DFA Respiratory
Virus Screening & ID Kit
from Diagnostic  Hybrids
employs viral antigen specific



murine monoclonal antibodies
labeled with fluorescein for
the rapid detection of the 7
common respiratory viruses
directly in clinical specimens,
or for cell screening or the
confirmation  of  isolates
grown in cell culture.

The kit includes a Screening
Reagent containing a mixture

of monoclonal antibodies for
each of the 7 respiratory
viruses as well as individual
monoclonal for use in the
specific identification of each
of the individual viruses.

The cells to be examined , are
transferred onto a multiwell
fluorescence microscopy
slide, air dried and fixed in

TABLE 2: EXAMPLES OF TYPICAL STAINING
OF R-MIX™ USING D® DFA RESPIRATORY

VIRUS SCREENING & ID KIT

L]
B

~
Influenza A

Influenza B

R-Mix™ monolayer
stained with methylene
blue — note typical
mountains and valleys
appearance

Influenza A & B -
fluorescence is
cytoplasmic, nuclear
or both, cytoplasmic
staining is often
punctuate with large
inclusions while
nuclear staining is
uniformly bright

RSV - fluorescence
is cytoplasmic and
punctuate with
small inclusions in
the syncitia

acetone. It is suggested that
cells initially be stained using
the Screening Reagent by the
application of a single drop of
this reagent. After incubation
for 15 minutes at 35 — 37°C,
the stained cells are washed
using the wash buffer
supplied. A drop of mounting
medium is added to the
stained cells and a coverslip
applied. The stained
microwell is examined using
a fluorescence microscope for
the presence of infected cells
indicated by the presence of
bright apple  green
fluorescent staining (Table 2).
Uninfected cells appear red
due to the Evans Blue
counterstain.

If positive fluorescence is
observed, the remaining wells
should be stained in a similar
manner using each of the
individual typing monoclonal
antibodies.

If no fluorescent-stained cells
are found in direct specimen
smears, specimens should be
routinely cultured using R-
Mix™ and blind stained using
the Screening Reagent.
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