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Hers, van der Kuip & Masurel a described a
fluorescent antibody technique for the diagnosis of
influenza in which emphasis was laid on rapidity.
We have modified their procedure to save labour
rather than time, by delaying the application of
fluorescent antibody to monkey kidney cell cultures
until haemadsorption was detected. As preliminary
experiments on 15 isolates in the spring of 1968
confirmed the practicability of the technique, a
conjugated antiserum was prepared soon after the
isolation in Great Britain of influenza A2, Hong
Kong variant, in anticipation of a local epidemic.

Methods
Virus culture. Throat swabs were put, on collec-

tion, into transport medium and 0.2 ml of the
medium was inoculated on to each of 2 tubes of
monkey kidney cells and allowed to adsorb for 1 hour
at 33°C. Serum-free maintenance medium was added
and the tubes were incubated on a roller at 33°C.
Haemadsorption. At intervals, (nominally 3, 5,

10 and 15 days, but subject to variation at week-
ends) the medium was removed from the cultures
and 0.2 ml of a suspension of washed guinea-pig
erythrocytes (0.5y% of packed cells) was added.
After 20 minutes at 4°C the tubes were inspected for
adsorption.

Preparation of smears. When a tube showed
haemadsorption, the red cells were eluted, the
monkey cells were then stripped from the tubes
with 0.025% edetic acid, centrifuged and resus-
pended in 1 drop of medium containing 2% calf
serum. Thin smears were made on slides, dried and
fixed in acetone.

Fluorescent antibody technique.

(a) Serum. Virus A2/England/345/68, one of the
earliest isolates of the Hong Kong variant in the

a Hers, J. F. P., Kuip, L. van der & Masurel, N. (1968)
Lancet, 1, 510.

United Kingdom, was grown in fertile hens' eggs,
and rabbits were immunized by injecting 5 ml of
allantoic fluid intravenously followed by 2 intra-
peritoneal injections 7 and 32 days later. The
rabbits were bled 11 days after the third injection
and the sera, after treatment with cholera filtrate,
had HAI titres of 1: 640 to 1: 1280.

(b) Conjugation. Crude globulin was precipi-
tated from the pooled rabbit serum with 1.56 M
ammonium sulfate, conjugated with crystalline
fluorescein isothiocyanate (Baltimore Biological
Laboratories Inc.) and put through a column of
Sephadex G25. The ratio of optical densities at
495 nm and 280 nm was 0.80: 1.0. The conjugate
was once adsorbed with guinea-pig liver powder and
diluted 1: 20 for use.

(c) Staining. The smears of cells were covered
with conjugate for 20 minutes, washed in saline and
mounted in glycerol/saline.

(d) Microscopy. The slides were examined at
x 400 magnification on a Vickers Patholette micro-
scope, with iodine-quartz lamp, Barr & Stroud
interference filter as primary and Schott OG.515 as
secondary filter.

Results

Using known strains of virus it was shown that
the conjugate stained monkey kidney cells infected
with influenza A2 (Hong Kong variant) virus or
with an influenza A2 virus isolated in March 1968,
but not cells infected with influenza B, parainfluenza
1, 2,3, mumps, or SV5, or uninfected monkey kidney
cells. A smear of uninfected monkey cells, as
negative control, was examined with each batch of
test smears.
Between December 1968 and March 1969, 98

haemadsorbing viruses were isolated after the periods
of incubation shown below and fluorescent staining
was performed on the day that haemadsorption was
observed:
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NOTES

Day haemadsorption
observed

2
3
4
5
6
7
8
10
12

No. of specimens

1
38
19
17
10
7
4
1
1

98

With 5 of the specimens, only one of the pair of
monkey kidney cultures was showing haemadsorp-
tion on the day that fluorescence staining was
observed. The smears from 7 specimens failed to
show fluorescence and standard procedures iden-
tified the haemadsorbing agents as mumps (1)
and SV5 (6). A heavy microbial contamination,
unnoticed in the haemadsorption test, made one
fluorescence preparation unreadable, but from a
repeat culture fluorescent cells were obtained and
the agent was neutralized by anti-influenza A2
serum.
Of the 90 agents which showed immunofluores-

cence 12 were confirmed, here, as influenza A2 by
haemagglutination-inhibition or by neutralization
tests in tissue culture and 45 (including 6 of those
confirmed locally) were identified as influenza A2,
Hong Kong variant, by the Virus Reference Labor-
atory, Colindale. With this confirmation available,
the remaining 39 agents were accepted as influenza
A2 on the evidence of the immunofluorescence
results (see table).

Discussion

The fluids from cultures showing strong haemad-
sorption agglutinated fowl erythrocytes and an
inhibition test could be done on the day that ad-
sorption was first observed; but, when only 10%-
20% ofmonkey kidney cells gave adsorption, the titre

FLUORESCENCE STAINING OF MONKEY KIDNEY
CULTURES SHOWING HAEMADSORPTION

Fluorescence
and No. of Identification
specimens

Influenza A2

Confirmed
Locally Loc'ally Virus Accepted

and Virus Ref. Lab.
Ref. Lab.

Positive 90 6 6 39 39

Negative 7 1 mumps,
6 SV5

Equivocal I Bacterial
contamina-
tion

Total 98

of the fluid was inadequate for an HAI test, though
fluorescence could be demonstrated in a smear. It
was decided, therefore, that fluorescence staining
would require less work over-all than haemagglutin-
ation tests.
To get rapid results Hers et al.a examined smears

on the second day after inoculating the monkey
kidney cells, without waiting to observe haemad-
sorption. This procedure, which necessitates several
cultures per specimen in case the first tested fails to
show fluorescence, would have strained our supply
of monkey kidney cultures but even with the tech-
nique used 58 out of 98 isolates were identified on
the day (2-4) that a haemadsorption test was first
performed.

* *
*

We are grateful to Dr C. E. D. Taylor, of the Central
Middlesex Hospital, for the egg-adapted virus A2/Eng/
345/68 and to Dr M. S. Pereira, of the Virus Reference
Laboratory, for confirming the identity of 45 strains.
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