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Influenza surveillance: alternative laboratory
techniques for a developing country*

K. A. CANIL,' D. PRATT,2 M. S. SUNGU,3 & P. A. PHILLIPS4

In developing countries it is often impractical to use conventional methods to isolate
and identify influenza viruses. The use of trypsin-treated LLC-MK2 cellsfor the isolation
ofmyxoviruses, in conjunction with the indirectfluorescent antibody techniquefor identi-
fication of isolates andfor direct detection of viral antigens in specimens, was an effective
combination of techniques which enabled our laboratory in Papua New Guinea to partici-
pate in an influenza surveillanceprogramme. The application ofthese techniques in routine
respiratory virus surveillance and in the investigation of an outbreak of influenza-like
illness is described.

The importance of worldwide influenza surveil-
lance is well recognized but conventional methods for
the isolation and identification of influenza viruses
often prove to be too expensive or time-consuming, or
they use materials that are scarce in developing
countries. Serological studies require paired sera
which are difficult to obtain in some situations, and
clinically-based surveillance data are of limited use as
the clinical spectrum of influenza is wide and overlaps
with those presented by several viruses, especially in
children (1, 2).
The problems are reflected in the infrequency of

reports of influenza from developing countries. For
example, of the contributions to influenza surveil-
lance in the Weekly Epidemiological Record for the
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year 1982, less than 13% came from developing
countries.

Several laboratory methods have been described
and proposed as an alternative to conventional pro-
cedures but there are few reports of their application
in developing countries. This paper describes a com-
bination of established techniques in routine use at
the Papua New Guinea Institute of Medical Research,
which overcame some of the difficulties faced in a
developing country and enabled us to participate in
influenza surveillance as part of a programme of
general respiratory virus surveillance.

MATERIALS AND METHODS

Specimens

Nasopharyngeal aspirates (NPAs) were routinely
collected from samples of children who presented at
the paediatric ward or family health clinic of the
adjacent Goroka Base Hospital with varying degrees
of acute respiratory illness (ARI). A smaller number
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of aspirates was collected from children without ARI.
The method of collection was as follows. A feeding
tube (No. 8, French gauge) was attached to a mucus
extractor, replacing the standard suction tube. The
mucus extractor was attached to a foot-operated
vacuum pump which was activated after the feeding
tube was introduced into the nasopharyngeal space.

During a period of increased isolations of influenza
A viruses from these routine specimens, an outbreak
of influenza-like illness was reported from an
outlying village and 15 throat swabs were collected
from people of various ages.

Processing ofspecimens
The NPA specimens were processed for inoculation

into cell culture and for examination by the indirect
fluorescent antibody technique (IFAT) by first
aspirating them through a 21-gauge needle with
1-3 ml of transport medium consisting of Hank's
buffered saline solution (HBSS) with 0.5%o gelatin
and antibiotics, and then centrifuging at 250 g for 30
minutes.
The supernatant was used to inoculate cell cultures

and the pellet was washed with 5 ml of phosphate
buffered saline (PBS), pH 7.6, and centrifuged for 10
minutes. This pellet was resuspended in 1-2 ml of
PBS and spotted onto two 8-well Teflon-coated glass
slides which were dried and fixed in cold analytical-
grade acetone for 10 minutes before staining or
storage at - 20 'C.

Throat swabs were transported on ice to the labora-
tory in transport medium and were processed for
virus isolation only.

Virus isolation

HEp-2, human embryonic lung fibroblast, and
LLC-MK2 cells were grown in stationary tubes in
Eagle's minimum essential medium with 2% HEPES,
3%o NaHCO 3, 1% L-glutamine, antibiotics, and
5-10%o fetal calf serum (FCS) and were maintained in
similar medium with 1-2qo FCS. Prior to inoculation,
the LLC-MK2 cells were rinsed 3 times with HBSS to
remove the serum. Two tubes of each cell line were
inoculated with 100 microlitres of specimen and
adsorbed for 30 minutes at 37 'C before the addition
of appropriate maintenance medium. LLC-MK2 cells
were maintained after inoculation in serum-free
medium 199 with 6 Ag/ml crystalline porcine trypsin
(Sigma, type IX),0 1% L-glutamine, 2.25%o NaHCO3
and antibiotics, and kept under an atmosphere of 50/o
CO 2. Cultures were incubated at 33 'C.
The HEp-2 and fibroblast cultures were examined 3

times a week for cytopathic effect (CPE). The LLC-
MK2 cultures were examined twice weekly for

a Sigma Chemical Co., St Louis, MO, USA.

haemadsorption (HAD) with a 5%o suspension of
fresh, washed guinea pig erythrocytes (1-2 drops per
tube).

Direct examination ofNPAs by IFA T

Slides prepared from NPAs were stained according
to the method of Gardner & McQuillin (3), using a
panel of eight antiviral sera comprising sera against
adenovirus, influenza viruses A and B, measles virus,
parainfluenza virus types 1 and 3, respiratory syn-
cytial virus (RSV), and herpesvirus (HSV) with the
appropriate anti-species immunoglobulin conjugates.
The stained slides were examined by fluorescent
microscopy for virus-specific fluorescence. All the
sera and conjugates were obtained from Wellcome
Laboratories through the World Health Organi-
zation.

Identification of isolates

Slides were prepared from CPE-positive or HAD-
positive cultures and fixed and stained in the same
way as for theNPA slides. Those slides prepared from
HAD-positive cultures were stained with the four
anti-myxovirus sera and their conjugate only. HAD-
positive cultures, which were not identified by this
method, were tested for parainfluenza type 2 virus
and mumps virus by standard neutralization tests.

Serotyping of influenza isolates

Samples of influenza A and B isolates were for-
warded to the Commonwealth Serum Laboratories in
Melbourne, Australia, a WHO Influenza Reference
Centre, for serotyping.

RESULTS

The isolation of influenza viruses from 416 NPA
specimens was compared with the detection of virus
antigen by IFAT in slides made directly from the
specimen. The correlation between the two is shown
in Table 1. Influenza B was isolated in one specimen,
which was not examined by IFAT, and was detected
by IFAT in another specimen on which no isolation
was attempted. InfluenzaA was isolated from 7 of the
15 throat swabs collected from an outbreak of
influenza-like illness.
Dual infections of influenza virus and RSV were

found in three specimens. In two of these cases the
influenza virus was detected by isolation alone
(Table 1). In the third specimen both viruses were
identified by both techniques.

Other viruses isolated from these specimens were
parainfluenza virus type 3, measles virus, herpes
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Table 1. Correlations between influer
isolations and IFAT detections in sp
pharyngeal aspirates

IFAT-positive IFAl

Influenza A virus:

Isolations positive

Isolations negative

Total

17

0

17

Co-positivity: 17/22=77% Co-negativit
Overall correlation: (1 7 + 394)/41 6 = 97 9

Influenza B virus:

Isolations positive

Isolations negative

Total

3

0

3

Co-positivity: 3/4=75% Co-negativity:
Overall correlation: (412 + 3)/416= 99%

a Respiratory syncytial virus was detected
mens in which influenza A virus was isolate4
IFAT.

simplex virus, cytomegalovirus,
various serotypes, rhinovirus, polio
untyped enteroviruses. In 19 speci
one virus was detected. These resull
in other papers at present in prepar
No cross-reactivity was observed t

A and B or parainfluenza types 1

identification of HAD-positive cult
our HAD-positive cultures were id
antimyxovirus sera except one whict
mumps virus by neutralization tests
Of the 7 influenza A isolates sent

Reference Centre in Melbourne,
influenza A/Philippines/2/82 (one
passage), and the 3 influenza B isola
influenza B/Singapore/222/79.

DISCUSSION

Trypsin-treated LLC-MK2 cells h

by several workers and found tc
alternative to primary cell cultures
hens' eggs for the isolation of influer
While slightly less sensitive to influi
similarly treated MDCK cells, LLC-
more practical addition to our sys

iza virus A and B because of their advantage of being sensitive to the
ecimens of naso- paramyxoviruses and one cell line could be used for

the isolation of all myxoviruses. We have used them
successfully to isolate influenza A and B, para-

-negative Total influenza types 1 and 3, and mumps viruses from our
routine surveillance specimens (unpublished results),
and found them to be effective when used alone to

5° 22 examine an increased number of specimens during the
394 394 investigation of an outbreak of influenza-like
399 416 illness.
394/394 _ 1 00% The indirect fluorescent antibody technique for the

y: 394/394 = 1 O~% identification of isolates is a quick and reliable
method which does not require additional tubes of
cells. The method has been well studied and recom-

1 4 mended for the identification of several viruses in cell
412 412 culture and has been used as a means of rapid diag-
413 416 nosis by examining cultures at 24 or 48 hours after

inoculation, before evidence of a cytopathic effect or
412/412 = 100% haemadsorption (6-8).

Our detection of influenza antigen in the NPA
in 2 of the 5 speci- specimens by IFAT compares less favourably with the

d but not detected by results of some other workers (7-9). This is probably a
reflection of our initial inexperience in recognizing
the virus-specific fluorescence and in evaluation of
the suitability of specimens for IFAT testing. The

adenoviruses of correlation between IFAT and virus isolation was still
ivirus type 1, and such that the IFAT technique can provide valuable
mens more than virological support to clinical surveillance in
ts will be detailed situations where virus isolation work is not possible.
ation. Used in combination with isolation, this method
)etween influenza increased our detection of viruses, provided a reliable
and 3 sera in the alternative if cell cultures were unavailable, and was
:ures. To date all useful in cases of dual infections, and the early results
lentified by these helped to identify an outbreak of influenza in time to
i was identified as plan additional investigations. From the degree of
11. correlation between IFAT and isolation it would
to the Influenza appear that no significant numbers of influenza virus

5 were typed as isolations were undetected because of the lack of
isolate did not primary monkey kidney (PMK) cultures.

tes were typed as The use of these techniques has made the isolation-
and identification of influenza viruses and partici-
pation in influenza surveillance a possibility which
would otherwise not exist for our laboratory. The
need to import expensive PMK cultures or arrange a
regular supply of embryonated hens' eggs was also

ave been studied avoided. We were thus able to maximize our time and
be a sensitive resources and because the procedures were quick and

or embryonated simple, the intake of specimens could be increased
iza viruses (4, 5). considerably during outbreaks. These methods can be
enza viruses than applied in other laboratories with similar limited
MK2 cells were a resources, especially in developing countries, to
tem of cell lines encourage expanded influenza surveillance.



82 K. A. CANIL ET AL.

ACKNOWLEDGEMENTS

We are grateful to the World Health Organization for the provision of IFAT reagents used in our work and to Mr Maurie
Evered of the Commonwealth Serum Laboratories in Melbourne, Australia, for the serotyping of our influenza isolates.

RESUME

SURVEILLANCE DE LA GRIPPE: D'AUTRES TECHNIQUES DE LABORATOIRE POUR LES PAYS EN DEVELOPPEMENT

Les methodes classiques d'isolement et d'identification
des virus grippaux sont souvent inapplicables dans les pays
en developpement, comme on peut d'ailleurs en juger par la
faible proportion de notifications de cas de grippe en
provenance de ces regions.
Dans notre laboratoire de Papouasie-Nouvelle-Guinee,

nous avons recueilli des echantillons de s6cr6tions rhino-
pharyng6es obtenus par aspiration chez des enfants et des
&couvillonnages de gorge preleves chez des personnes de
tous ages, et nous y avons recherche les virus grippaux et
d'autres myxovirus. Le systeme utilise associait 1'emploi de
cellules LLC-MK2 traitees par la trypsine pour l'isolement
et l'immunofluorescence indirecte (IFAT) pour la detection
directe de l'antigene dans 1'echantillon.

L'existence d'une bonne correlation entre les resultats des
epreuves d'isolement et les resultats de l'IFAT suggere que
tres peu d'isolements grippaux doivent avoir echappe au
diagnostic malgre l'absence de cultures primaires sur cellules
renales de singe. L'emploi des deux epreuves en parallele a

I'avantage d'offrir a tout moment un contr6le reciproque de
la qualite. En cas d'infections multiples, l'association des
techniques facilite l'identification de tous les virus en
presence. L'immunofluorescence indirecte a en outre
l'avantage de pouvoir etre utilisee pour typer la plupart des
myxovirus isoles dans le systeme de culture.

Cette association efficace de techniques a permis a notre
laboratoire de participer a un programme de surveillance de
la grippe. Nous avons detecte des infections a virus grippal
A et B dans la collectivite, et etudie une flambee d'affections
evoquant la grippe dans un village situe hors de notre
secteur, oui nous avons identifie le virus grippal A dans 7
ecouvillonnages de gorge sur 15.

Les methodes decrites peuvent etre appliquees dans
d'autres laboratoires dont les ressources sont limitees,
notamment dans les pays en developpement, ce qui
encouragerait l'extension des programmes de surveillance
de la grippe.
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