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Ces concentrations peuvent etre considerees
comme acceptables lorsqu'il s'agit de sujets pour
lesquels la consommation journaliere de vin n'excede
pas les 500 ml que les hygienistes recommandent de
ne pas depasser. Mais, s'il s'agit d'alcooliques qui
peuvent absorber quotidiennement jusqu'a 5 litres
de vin, la quantite de plomb ingere atteint en
moyenne 800 Htg et peut meme depasser 1250 jtg.

Cette quantite n'est pas negligeable. Elle nous
parait suffisante pour expliquer les taux relativement
eleves de plomb trouves apres execution du test de
plomburie provoquee, par 1'EDTA calcique, chez
des alcooliques. Elle peut constituer au moins l'un
des facteurs conditionnant l'elevation du taux des
coproporphyrines urinaires maintes fois signalee chez

ces derniers par Benard, Gajdos & Tissierk et par
Tara 1. Elle doit enfin, a notre avis, etre prise en
consideration, a cote des taux d'alcool ethylique et,
eventuellement, d'autres constituants, pour com-
prendre dans ses details la symptomatologie des
intoxications causees par I'absorption repetee de
boissons fermentees. I1 ne faut pas oublier en effet
que le plomb est, a concentrations relativement
faibles, un poison de certains systemes enzymatiques
et notamment des deshydrases dont l'intervention
est importante dans les metabolismes intermediaires.

k Benard, H., Gajdos, A. & Tissier, M. (1949) Hemoglo-
bine et pigments apparente's, Paris, Masson.

I Tara, S. (1953) Arch. Mal. prof., 14, 396.
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The influenza A2 virus has been prevalent
throughout the world since the 1957 pandemic and
has been responsible for all the influenza A epidemics
observed since then (see review by Robinson a).
Other influenza A viruses have been isolated during
this period, but with one exception b the significance
of such isolations has been open to doubt.

Until 1961 the antigenic structure of influenza A2
viruses had remained unchanged, but in that year
Isaacs et al.b identified a minor antigenic shift among
certain strains isolated in England. Antigenic
variants of influenza A2 were subsequently observed
in 1962-63 by Morris et al.c and Weinberger et al.d
Sero-epidemiological data obtained by Pesek &
Vobecky e have been presented as evidence of anti-
genic change among A2 viruses occurring in 1962.

* This investigation received financial support from the
World Health Organization.
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The present report describes a further influenza
A2 antigenic variant detected in 1964.

Materials and methods
The origin of influenza A2 strains tested since

1962 as part of the WHO influenza programme is
shown in Table 1. The majority of strains isolated in
England and Wales were tested at the WHO
Influenza Centre at the Central Public Health
Laboratory, Colindale, and the remaining strains at
the World Influenza Centre. Allantoic or amniotic
fluids of early passages of most strains tested at the
World Influenza Centre were received either in the
liquid state or freeze-dried. Most strains isolated in
England and Wales in 1963 and 1964 came as
infected-rhesus-monkey-kidney cultures. All mate-
rials were propagated in embryonated hens' eggs,
and the resulting allantoic fluids were used for
testing.

Haemagglutination-inhibition (HI) tests. These
were done in plastic plates by the technique de-
scribed by theWHO Expert Committee on Influenza
(1953) f except that in the tests carried out at the

f WHO Expert Committee on Influenza (1953) Wld Hlth
Org. techn. Rep. Ser., 64.

1455B



130 NOTES

TABLE 1
INFLUENZA A2 STRAINS INVESTIGATED SINCE 1962

Country of origin 1 1962 f 1963 T 1964

Australia 2

Belgium 1

Czechoslovakia 5 2

Denmark I 1

England 4 128 51

Finland 2

France 7 3 1

Germany 3 3

Hungary 4 3

India 6

Israel 1

Italy 4

Japan 3

Netherlands 3 3

New Zealand 1 2

Norway 1 1 1

Romania 6

Scotland 3

Singapore 2

South Africa 2

Sweden 1

Switzerland 5 1

Thailand 2

USA 1

USSR 7

World Influenza Centre serum-virus mixtures were
kept for one hour at room temperature before
addition of the erythrocyte suspension. This
modification was adopted in order to overcome the
difficulty in identifying Q-phase strains which were
not demonstrably inhibited when tested by the
original technique. Ferret antisera treated by
Vibrio cholerae filtrate g were used in all HI tests.
Results are expressed as the reciprocal of the serum
dilution causing 50% inhibition of haemagglutina-
tion.

g Veen, J. van der & Mulder, J. (1950) Studies on the
antigenic composition of human influenza virus A strains with
the aid of the haemagglutination-inhibition technique, Leiden.

Complement-fixation (CF) tests. Strain-specific
antisera free of S antibody were prepared in guinea-
pigs according to the methods described by Lief &
Henle.h Crude allantoic fluids or virus concentrates
prepared by high-speed centrifugation, or by
adsorption to and elution from chicken erythrocytes,
were used as antigens. Serial twofold dilutions of
antigen and antiserum were tested in chessboard
titrations performed in WHO plastic plates. The
unit volume of reagents was 0.025 ml delivered from
calibrated dropping pipettes or syringes. Two 50%
units of complement were added to each serum-
antigen mixture. The plates were placed in poly-
ethylene bags, kept overnight at 4°C and then
transferred to a hot room at 37°C for 30 minutes
before addition of a haemolytic system, which was
made up of equal volumes of a 4% suspension of
sheep erythrocytes and a dilution of horse anti-sheep
serum containing 4 haemolytic units per 0.025 ml.
After addition of the haemolytic system, the plates
were kept at 37°C for 30 minutes, being shaken by
hand every 10 minutes, and then transferred to an
environment at 4°C for one or two hours. Results
are expressed as the reciprocal of the highest serum
dilution giving 50% fixation with any of the antigen
dilutions.

Results

All influenza strains received in 1962 were tested
by haemagglutination-inhibition against antisera to
A2/Singapore/l/57 and A2/England/l/61. All but
four of the strains examined during this year reacted
better with A2/Singapore/l/57 than with A2/
England/l/61 antiserum. Strains reacting equally
with both antisera, or better with A2/England/l/61
antiserum, were considered to correspond to the
latter variant. Such strains were received in 1962
from Hungary (one strain), Czechoslovakia (two
strains) and Japan (one strain). Eight of the 1962
strains (four from the USSR, three from Germany
and one from England) were inhibited very poorly
by both antisera although slightly better by the
A2/Singapore/l/57 antiserum. Antisera for each of
these strains were prepared in ferrets, and from the
relationships revealed in reciprocal HI tests it was
confirmed that all such non-avid strains were anti-
genically closer to A2/Singapore/l/57. This was
also confirmed by the results of strain-specific CF
tests.

h Lief, F. S. & Henle, W. (1959) Bull. Wld Hlth Org.,
20, 411.
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In February 1963 a strain received from the
Netherlands (A2/Netherlands/65/63) was found to
differ from former A2 viruses in reciprocal HI and
strain-specific CF tests. A ferret antiserum prepared
against this strain was used in all subsequent HI
tests performed at the World Influenza Centre for
the identification of influenza A2 viruses. It was

subsequently shown that strain A2/Netherlands/
65/63 resembles the variant represented by A2/Japan/
170/62 described by Morris et al.c and by Wein-
berger et al.d
The majority of strains originating from countries

other than England and Wales in 1963 were found
to resemble this new antigenic variant, but two
strains (one from France and one from Italy) were

closer to A2/England/1/61, and seven strains (one
from Switzerland, two from Thailand and four from
India) were more related to A2/Singapore/1/57. A
striking feature of the latter strains was their low
avidity for antibody, which was in sharp contrast
to all other A2 viruses of the same year. Of 128
A2 strains isolated in 1963 in England and Wales, all
showing high avidity for antibody, 80 (75%) were

closer antigenically to A2/Singapore/l/57 and the
rest were all like A2/Netherlands/65/63.
A further antigenic variant of influenza A2 was

first observed in February 1964. The strain adopted
as representative of this variant was A2/England/
12/64. A ferret antiserum against this strain was

included in all subsequent HI tests. All but four
of the strains isolated in 1964 and tested in the present
study were found to correspond to the 1964 variant.
The four exceptional strains were one from England,
one from Switzerland and two from Australia. The
Swiss strain was the only non-avid A2 virus encoun-

tered during this year. An influenza A2 strain
isolated in Taiwan in 1964 has been found by
Robinson (personal communication, 1964) to differ

antigenically from former A2 variants. The relation-
ship between this strain and A2/England/12/64
has not been investigated.
The antigenic relationships observed between

successive antigenic variants of influenza A2 virus as

revealed by HI and CF tests are shown in Tables 2
and 3. A considerable degree of cross-reactivity is
observed between each of the successive variants,
and it should be pointed out that the decision on

whether a given strain was closer to one or other of
these variants had to be based on the composite
results of the different tests and often required the
preparation of antisera against the strain under
study. It was generally observed that whereas the
distinction between the 1957, 1961 and 1963 variants
was usually clearer by CF than by HI tests, the
opposite was the case for the difference between
1963 and 1964 strains. The strain-specific CF test
proved to be of great value for the rapid identifica-
tion of strains with low avidity for HI antibody.

Discussion

It is clear from previous reports and from the
present findings that influenza A2 viruses are under-
going a gradual shift in antigenic structure. Their
behaviour in this respect resembles that of influenza
Al viruses, although the changes observed so far
among A2 viruses have not been as extensive as

those among Al. Different A2 variants appear to
have circulated concurrently until 1964, when with
very few exceptions all the strains investigated were

shown to resemble the latest variant.
The practical implications of the present findings

bear mainly on the selection of virus strains to be
used for the preparation of vaccines and diagnostic
reagents. In view of the marked cross-reactions still
observed between each of the A2 variants, it is
conceivable that infection or vaccination with any of

TABLE 2
COMPARISON OF INFLUENZA A2 STRAINS BY HAEMAGGLUTINATION-INHIBITION

TESTS USING FERRET ANTISERA

Strain A2/Singapore/ A A2/Netherlands/ A2/England/12/64Strain ~~1157 A2/England/l/61 65/,63 s/AEnld126

A2/Singapore/1 157 1 280 480 240 120

A2/England/l/61 640 960 320 240

A2/Netherlands/65/63 960 320 1 280 480

A2/England/12164 240 160 320 1 920
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TABLE 3

COMPARISON OF INFLUENZA A2 STRAINS BY STRAIN-SPECIFIC COMPLEMENT-FIXATION
TESTS USING GUINEA-PIG ANTISERA

Antigen A2/Singapore/ A2/England/i/61 A2/Netherlands/ A2/England/1/57 65/63 12/64

A2/Singapore/1/57 480 80 60 30

A2/England/1/61 160 320 40 40

A2/Netherlands/65/63 80 60 1 280 320

A2/England/12/64 20 30 640 480

the variants detected so far will confer some pro-
tection against the others. However, it has been
suggested by Robinson a that even minor antigenic
changes detected by the techniques used in the
present study may be of importance in connexion
with vaccine efficacy. This suggestion is based mainly
on the facts (a) that vaccination of mice with killed
preparations of a 1957 A2 strain gives rise to poor
antibody responses against some of the recent
A2 variants and (b) that immunization of human
populations in the USA with vaccines containing
1957 strains could not be shown to reduce the
mortality due to influenza observed during the
epidemic in that country in 1963. Neither of these
findings can be taken as conclusive evidence that
vaccination with the early A2 virus fails to protect
against the more recent strains, and further study is
required to evaluate how the minor antigenic varia-

tions observed so far will affect vaccine efficacy.
Meanwhile, the inclusion of recent A2 variants in
influenza vaccines would seem to be a justifiable
measure to be on the safe side.

Similar considerations apply to the choice of
strains to be used for the preparation of diagnostic
reagents. The substitution of 1957 A2 virus by later
variants as antigens in HI tests is likely to result in
higher antibody levels detectable in current infec-
tions. Likewise, for the identification of virus
isolates, the use of antisera against the current
variant is likely to give clearer results.

* *

We are grateful to many workers associated with the
WHO influenza programme and with the Public Health
Laboratory Service of England and Wales, without
whose help this work would not have been possible.

Antibody Response to Smallpox Vaccination as expressed by Plaque
Reduction on HeLa Cells *

by TAKASHI KITAMURA, YUMIKO KITAMURA, and MASAMI KITAOKA, Department of Virology
and Rickettsiology, National Institute of Health, Tokyo, Japan

Several procedures have been proposed for neutra-
lization tests with poxviruses-for instance, sup-
pression of focal lesions on rabbit skin,a reduction

* This study was supported in part by Grant
No. AI-03970-02 from the National Institutes of Health,
Public Health Service, US Department of Health, Education,
and Welfare.

a Loutit, J. F. & McClean, D. (1945) J. Path. Bact.,
57, 485.

of pock numbers on the chick chorioallantoic mem-
brane (CAM),b-e and inhibition of cytopathic effect

b Boulter, E. A. (1957) J. Hyg. (Lond.), 55, 502.
c McCarthy, K., Downie, A. W. & Bradley, W. H. (1958)

J. Hyg. (Lond.), 56, 466.
dL Downie, A. W. & McCarthy, K. (1958) J. Hyg.

(Lond.), 56, 479.
e McCarthy, K., Downie, A. W. & Armitage, P. (1958)

J. Hyg. (Lond.), 56, 84.
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