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SYNOPSIS

The results of antigenic studies of the viruses received at the
World Influenza Centre from the 1952-3 influenza epidemic are
described. As in 1950-1, two main antigenic groups of influenza A
viruses could be distinguished. One group, called Liverpool,
contained strains closely related to 1950-1 Liverpool strains. The
other, called Scandinavian, contained strains related to but
not identical with 1950-1 Scandinavian viruses. Altogether,
175 Scandinavian, 33 Liverpool, and 4 influenza B virus strains
were examined.
A peculiar relationship between 1950-1 and 1952-3 Scandinavian

viruses was investigated by antibody absorption experiments. It
was concluded that A/Sweden/3/50 and A/Missouri/303/52 viruses
had a rather similar antigenic composition, but that the dominant
antigen in the former strain was contained within the virus particle
whereas it was a surface constituent of the latter strain. The possible
significance of this finding in the antigenic evolution of influenza
viruses is discussed.

The findings suggest that survival of influenza viruses without
much antigenic alteration from one epidemic to the next, two years
later, is a demonstrable but uncommon finding. Evidence is pre-
sented that this survival was followed by separate spread of each
antigenic variety of virus in different countries.

A widespread epidemic of influenza caused by virus A occurred in the
northern hemisphere during the winter of 1952-3. A detailed account of
this epidemic has been published by the World Health Organization.9
The epidemic seems to have started independently in Japan and the United
States of America, and soon afterwards a number of countries in western
Europe were affected. From a large number of laboratories collaborating
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in the WHO programme on influenza we have received over 200 virus
strains isolated during this epidemic. The present report describes the
antigenic characters of these strains and their relationship to strains
recovered in previous influenza epidemics. As a result of these investiga-
tions some new information has been obtained about the way in which
influenza viruses appear to be evolving.

Materials and Methods

Most of the materials and methods used have been described in the
first report of the WHO Expert Committee on Influenza 10 and in a previous
report from this laboratory.4 The only differences in technique adopted
were that in place of Vibrio cholerae enzyme, trypsin was used to remove
normal inhibitors of agglutination from the ferret sera,' and that in the
tests with virus-absorbed sera the technique of Fiset & Donald 1 was adopted.

Antigenic Characters of 1952-3 Viruses

Preliminary experiments by haemagglutination-inhibition tests with
strains recovered during the 1952-3 epidemic showed that the majority
were strains of influenza virus A, closely related to viruses recovered during
the 1950-1 epidemic. It will be recalled that two main groups of influenza
virus A could be distinguished among the 1950-1 strains-they were called
Liverpool and Scandinavian groups.4 Haemagglutination-inhibition tests
in which 1952-3 strains were compared with strains recovered in the period
1947-52 showed that again in 1952-3 two broad groups of strains could be
distinguished which appeared to correspond with those of 1950-1. Table I
shows the results of a representative experiment in which this comparison
is made.

The five antisera used in this experiment were prepared against the
following strains-A/Japan/5/51, a strain which is only distantly related
antigenically to any other strains in our possession; A/Sweden/3/50, a
representative Scandinavian strain, and A/England/ 1/51, a representative
Liverpool strain of 1950-1; A/Australia/l/52, isolated in the summer of
1952 and related to but not identical with A/England/1/5 1; A/England/1/53,
a representative Scandinavian strain from the 1953 epidemic. It will
be seen that strains A/Geneva/2/53 and A/Paris/l/53 resemble A/England/
1/51 most closely, whereas A/Japan/l/52, A/Danmark/l/53 and 3/53, and
A/England/9/53, 11/53, and 21/53 give highest titres with A/England/l/53
serum. These strains and A/England/l/53 give the second highest titres
with A/Sweden/3/50 serum. It will be observed, however, that the 1953
Scandinavian strains show big differences in antibody titres, e.g., A/England/
21/53 shows high titres and A/England/ 11/53 low titres with all the sera;

968



1952-3 INFLUENZA VIRUSES 969

these presumably represent differences in the avidity of different virus strains
for antibody, or P-Q differences.8

TABLE I. CROSS HAEMAGGLUTINATION-INHIBITION TESTS WITH 1952-3
VIRUSES COMPARED WITH REPRESENTATIVE 1950-1 STRAINS

Serum
Virus A/Jaran/ A/Sweden/ A/England/ A/Austra- A/England/

5/51 3/50 1/51 lia/1/52 1/53

A/Japan/5/51

A/Sweden/3/50

A/England/i/51

A/Australia/l/52

A/England/i /53

A/Geneva/2/53

A/Paris/l/53

A/Danmark/1/53

A/Danmark/3/53

A/England/9/53

A/England/l 1/53

A/England/21/53

A/Japan/l /52

960

20

20

40

40

40

20

80

160

70

30

320

20

80

100

80

240

320

80

40

200

320

400

120

960

120

200

40

960

960

80

560

320

200

280

240

30

960

30

80

10

120

2560

30

160

80

100

200

100

10

640

10

80

15

20

35

640

80

20

800

960

1920

140

5120

120

Table II shows a representative experiment in which complete cross
tests were carried out with 1952-3 viruses and earlier strains.

TABLE II. CROSS HAEMAGGLUTINATION-INHIBITION TESTS WITH 1952-3
VIRUSES COMPARED WITH REPRESENTATIVE 1950-1 STRAINS

Virus A/Swe- A/Eng-
den/ land/
3J50 1/51

A/Sweden/3/50

A/England/i/51

A/Australia/l/52

A/Australia/2/52

A/England/l/53

A/England/2/53

A/Missouri/303/52

A/Paris/l/53

70

50

60

20

200

<10

160

30

35

640

200

200

40

<10

35

200

Serum

A/Aus- A/Aus- A/Eng- A/Eng-
tralia/ tralia/ land/ land/
1/52 2/52 1/53 2/53

10

80

960

40

20

<10

20

60

15

240

70

100

20

<10

20

120

15

15

<10

<10

320

<10

320

<10

15

15

<10

<10

280

20

280

15

A/Mis- A/Paris/souri/ 1/S3
303/52

15

15

<10

<10

320

<10

320

15

15

320

160

160

25

<10

30

160

.
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In this experiment, A/Australia/2/52 was included. This strain and
A/Paris/l/53 both appear to be quite closely related to one another and to
A/England/l/51 (Liverpool) virus. By contrast, A/Missouri/303/52 is
almost identical with A/England/l/53 virus. In other experiments it was
found that A/Missouri/303/52 virus absorbed all antibody from A/England/
21/53 and A/Nederland/l/53 sera. A/England/2/53 serum gives very similar
titres to A/England/l/53 and A/Missouri/303/52 sera, but A/England/2/53
virus shows an extremely low avidity for antibody in this test. The results
of tests with this virus and different fowl cells are considered in an accom-
panying paper by Depoux & Fiset (see page 981).

The relationship between a Liverpool strain of 1950-1 and two of
1952-3 is shown in table III. The results show no significant differences
between A/England/l/51 and these 1953 strains.

TABLE IIl. COMPARISON BY HAEMAGGLUTINATION-INHIBITION TESTS
OF 1951 AND 1953 LIVERPOOL VIRUSES

Serum
Virus

A/Finland/8/53 A/England 1/51

A/Finland/8/53 120 320

A/England/t/!51 120 320

Serum
Virus

A/Lisbon/9/53 A/England/i/51

A/Lisbon/9/53 2560 1280

A/England/1/51 2560 1920

The relationship between Scandinavian 1950-1 and 1952-3 strains is
more complex. The type of relationship commonly found is seen in table I,
with A/Sweden/3/50 and A/England/l/53 viruses; here A/Sweden/3/50
serum inhibits the heterologous virus to higher titre than homologous
virus, but the relationship is in one direction only. This point is discussed
at greater length below. With one 1950-1 strain, however, a one-way rela-
tionship in the opposite direction was found, as shown in table IV.

TABLE IV. COMPARISON BY HAEMAGGLUTINATION-INHIBITION TESTS
OF 1950 AND 1953 SCANDINAVIAN VIRUSES

Serum
Virus

A/Danmark/3/50 A/England/i /53

A/Danmark/3/50 320 240

A/England/1/53 60 240
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When a number of 1952-3 strains had been tested in cross haemagglu-
tination-inhibition tests it app ared that all those studied could be grouped
as being more closely related either to A/England/l /51 or to A/England/ 1/53.
In order to investigate the remaining strains, therefore, agglutination-
inhibition tests with A/England/l/51, A/Sweden/3/50, and A/England/I/53
sera were carried out. The results of tests of this nature are illustrated
in table V.

TABLE V. HAEMAGGLUTINATION-INHIBITION TESTS WITH 1953 VIRUSES
AND LIVERPOOL AND SCANDINAVIAN ANTISERA

Serum
Virus

A/England/i/51 A/Sweden/3/50 A/England/l/53

This shows that the first four strains in the table are more closely related
to A/Sweden/3/50 and A/England/l/53, whereas the last three strains are

more closely related to A/England/1/51. The former strains are therefore
described as belonging to the Scandinavian and the latter to the Liverpool
groups of 1952-3 strains. The distribution of the 1952-3 strains on this basis
is shown in Annex 1.

Altogether, 212 strains were examined, of which 175 were Scandinavian,
33 were Liverpool, and 4 were strains of influenza B. A large number of
Scandinavian strains came from the United Kingdom, but even apart from
this weighting the Scandinavian strains greatly outnumbered the Liverpool.
The distribution of the Liverpool strains is striking; thus all of 19 strains
received from Portugal were of the Liverpool group whereas all of the 17
strains from Italy were of the Scandinavian group. This distribution strongly
suggests spread of a particular antigenic variety of virus in each country.
One of the Liverpool strains from the United Kingdom occurred in someone
who had not been abroad or had not recently mixed with anyonewho had been
abroad. The other came from the garglings of a laboratory worker who had
been spraying A/England/1/51 virus for electron microscopy two days before
becoming ill; it is likely, therefore, that this case represents a laboratory
infection. The Liverpool strains recovered in Finland were isolated from
people who, so far as is known, did not differ from the rest of the population
in any obvious way.

A/Germany/l/53 20 320 320

A/Reykjavik/l/53 80 320 320

A/Reykjavik/2/53 20 160 160

A/Newfoundland/8/53 <10 160 160

A/Portugal/1/53 320 80 30

A/Portugal/2/53 320 80 20

A/Portugal/3/53 320 80 20
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Relationship between 1950-1 and 1952-3 Scandinavian viruses

The peculiar antigenic relationship between A/Sweden/3/50 and A/Eng-
land/l/53 viruses was mentioned earlier. Differences in avidity of virus
for antibody have long been a puzzling feature in antigenic studies of
influenza viruses. In a previous report from this laboratory it has been
suggested that two strains with similar antigenic constitution but different
avidity for antibody might differ in the arrangement of their virus antigens
within the virus particle.4 Thus a strain with low avidity for antibody
(Q strain) might contain its dominant antigen within the virus particle in a
site where it could not combine efficiently with antibody in vitro, but could
nevertheless stimulate antibody production when used as an antigen in
vivo. Conversely, a strain with high avidity for antibody (P strain) would
have its dominant antigen as a constituent of the virus surface.

Some results which appear to substantiate this hypothesis were obtained
when antibody absorption tests were made by the technique of Fiset &
Donald.) A comparison of A/England/1/51, A/Sweden/3/50, and A/Mis-
souri/303/52 strains was carried out. Serum to each strain was absorbed
three times with each virus and the absorbed sera tested in anti-haemagglu-
tination tests with each virus. The results are shown in full in table VI, and
the patterns obtained after the third absorption are illustrated in fig. 1.
Slight differences in the control titres are due to the fact that absorptions
with each virus were carried out as separate experiments.

The results show that A/England/l/51 and A/Missouri/303/52 have
quite distinct dominant antigens and share minor antigens. A/Sweden/3/50
shares minor antigens with both strains, but the relationship between
A/Sweden/3/50 and A/Missouri/303/52 is particularly interesting and
can be seen from the central blocks of table VI and fig. 1. Clearly, A/Swe-
den/3/50 virus is able to produce antibody to A/Missouri/303/52 virus,
which, however, it cannot absorb. This is quite an unusual immunological
phenomenon, but is just what we would have expected on the above
hypothesis.

Discussion

There are a number of interesting implications from these results.
First, the distribution of Liverpool strains, and particularly the large
number recovered from Portugal, suggests strongly that Liverpool virus had
persisted from 1951 (when it is known to have been present in Spain), and
then spread quite widely through Portugal in 1953. The same antigenic
variety of virus seems to have persisted since 1951 in other places, e.g.,
Finland and the United Kingdom, but it had much less success in surviving
in these countries. In Japan, the United States of America, and much of
Europe, the Scandinavian virus was widespread. Strains recovered from
these places do not show significant antigenic differences from one another,
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FIG. 1. HAEMAGGLUTINATION-INHIBITION TITRES OF SERA AFTER
ABSORPTION WITH A/ENGLAND/1/51, A/SWEDEN/3/50, AND A/MISSOURI/303/52

VIRUSES

Serum

Unabsorbed

Absorbed with:

A/England/1/51

640

320

160

so
40

640

320

160

80

40

20

A/Sweden/3/50

A/Missouri/303/52

Shaded areas represent haemagglutination-inhibition titres

Serum

Unabsorbed

Absorbed with:

A/Englond/l/51

A/Sweden/3/50

A/Mdissouri/303/52

640

320

160

80

40
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TABLE VI. CROSS-ABSORPTION TESTS WITH A/SWEDEN/3/50,
A/ENGLAND/1/51, AND A/MISSOURI/303/52 VIRUSES AND SERA

A/England/1/51 serum A/Sweden/3/50 serum A/Missouri/303/52 serum
tested with tested with tested with

Absorption a o c -
number 'c C\j o L,)3' C\

Absorbed with A/Missouri/3O3/52

1 1280 40 <40 -0 80 80 <40 <40 480

2 1280 <40 <40 40 60 <40 <40 <40 80

3 1280 <20 <20 30 20 <20 <20 <20 <20

Control 12801 120 1 160 1 240: 240 480_100 i 1201 1920

Absorbed with A/iSwedeni/3/5
1 1280 40 40 80 60 320 <40 <40 640

2 1280 40 40 40 40 320 <40 <40 640

3 960 20 20 20 20 240 <20 <20 640

Control 1280 80 80 240 160 480 120 120 1280

Absorbed with A/England/3/50
1 1640 40 40 40 120 320 <40 40 480

2 1280 <40 <40 <40 80 320 <40 <40 480

3 <20 <20 <20 <20 30 320 <20 <20 480

Control 1280 60 60 160 160 480 60 60 640

and thus they leave open the question whether survival of Scandinavian
virus from 1951 to 1953 had occurred in one place or in a number of places.
The patchy occurrence ofLiverpool viruses in 1952-3, particularly in Finland,
the United Kingdom, Australia, and Chile, suggests that this strain survived
in a number of places. On the other hand, the strains recovered from
the USA and Japan were nearly all Liverpool in the 1950-1 epidemic, but
Scandinavian in the 1952-3 epidemic, a finding which is more in keeping
with ep demic country-to-country spread. It may be, however, that both
types of virus were present in a number of different countries before the
winter of 1953 and that the local immunity of the population determined
which particular virus would gain the ascendancy. If this indeed occurred,
it nevertheless seems likely from the homogeneity of strains within the
United Kingdom, the USA, Italy, and Portugal, for example, that survival
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of virus over the 1951-3 inter-epidemic interval was an uncommon event
and was followed by epidemic spread of virus in these countries.

It is becoming increasingly clear that influenza viruses are undergoing
an antigenic evolution in which they become ever more distant antigenically
from the strains of the past.2' 4, 6, 8 Studies with virus-absorbed sera 3x 5
suggest that a particular dominant antigen may be found in strains recovered
over a period of a year or two and may then be replaced by a new antigen.
It is relatively easy to trace the evolution of present day strains from the
Cam (Australia, 1946) virus. At some point between 1947 and 1950 it seems
likely that two different offshoots occurred, giving rise to the Liverpool and
Scandinavian viruses. The Liverpool strains seem more closely related to
FMI (1947), while the Scandinavian viruses have evolved further, and this
fact may account for the better survival of the Scandinavian viruses today.
It is interesting to note that study of these influenza A viruses on a world-
wide scale has brought out these facts. Studies of strains from one country
only, e.g., Japan, the USA, or Israel, might have suggested that a distinct
and orderly sequence of changes was occurring in influenza viruses,
strains of one epidemic being regularly replaced by antigenically distinct
strains in the next epidemic. In fact, it appears that more than one antigenic
variety of virus A may cause epidemic influenza at the same time and that
the virus may survive from one epidemic to the next, two years later,
without much antigenic change.

The peculiar antigenic relationship found between the A/Sweden/3/50
and A/Missouri/303/52 viruses, and between other pairs of viruses (see
paper by Fiset & Depoux, page 987) is in favour of the hypothesis that strains
may have their dominant antigens as either surface or non-surface consti-
tuents. Thus, a strain with low avidity for antibody (Q phase) may have its
dominant antigen within the virus particle, and on passage in human beings
or experimentally in mice, the dominant antigen may then become a con-
stituent of the virus surface and the strain show increased avidity for antibody
(P phase). This P-Q variation involves only a re-arrangement of antigenic
components and is therefore different from antigenic variation, which
involves the appearance of a new antigen. However, Fiset & Depoux's
results suggest that, at least in the laboratory, a strain grown along with
immune serum may sometimes produce variants in which the dominant
antigen is lost altogether. We may speculate that A/Sweden/3/50 virus may
have lost the dominant antigen of its parent strain and then evolved a new
antigen which was at first present within the virus particle, but which
later appeared as a surface constituent of some Scandinavian 1951 and of
the Scandinavian 1952-3 viruses. There is too little evidence yet to say
whether influenza viruses are evolving in this way, but the available experi-
mental evidence to date does not contradict this hypothesis and gives it
some support.
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ANNEX 1. INFLUENZA VIRUS STRAINS ISOLATED IN 1952-3

Country Worker

Belgium Quersin
Canada i Nagler
Denmark von Magnus
Finland Penttinen
France Cateigne

Sohier
Germany Henneberg

Isaacs
Lippelt

Iceland Sigurdsson
Ireland Meenan
Israel Bernkopf
Italy Archetti

Balducci
Benzoni
Bozzo
Davoli

Japan

Netherlands

Portugal

Sweden
Switzerland
United
Kingdom

United
States
of America

Yugoslavi'a

I

Jacono
Kojima
Hilleman
Mulder
Verlinde
Pinto
Sampaio
Souto
Lundback
Wirth

A! lott
Andrews
Belyavi n
Edney
Grist
Hoyle
Isaacs
Swain
Tobin

Chavez
Hilleman
Parodi
Stuart-Harris
Whitney
Terzin
Vesenjak

Place and approximate
time of recovery of virus

Brussels, February 1953
March 1953

Copenhagen, January 1953
Helsinki, February-March 1953
Paris, January-March 1953
Lyon, March 1953
Berlin, February 1953
Iserlohn, February 1953
Hamburg, February-March 1953
Reykjavik, March 1953
Dublin, May 1953
Jerusalem, April 1953
Rome, February 1953
Rome, February 1953
Milan, January 1953
Naples
Florence, February 1953
Naples
Tokyo, December 1952
Tokyo
Leiden, February 1953
Eindhoven, February-March 1953
Lisbon
Lisbon, February 1953
Lisbon, February 1953
Stockholm, March 1953
Geneva, January 1953

Sheffield
London, January-April, 1953
London, March 1953
London, February 1953
Glasgow, February 1953
Northampton, February 1953
London, January-April 1953
Edinburgh, January 1953
Manchecter, February 1953

Santiago, Chile, via Magill
Washington, Dec. 1952-Feb. 1953
Buenos Aires via Magill
New York, March 1953
New York, January-April 1953
Belgrade, February 1953
Zagreb, February 1953

Total

A
(Scan(
navia

3
19
3
1
2
1
4
2
1
2
6
1
1
3
1
5
1
1
3
4
0
0
0
1
0

5
61
6
1
6
10
4
1
2

0
4
1
4
6
1
1

175

Serological type

A

Ji- (Liver-
n) pool)

0
0O
0
4
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
10
3
0
2

0

0
0
0
0

0

0
0

0
0
0
0

0
0

33

B

0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1

0
1
0
0
0
0
0
0
0

0
0
0
4
o
o
o

4
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R1tSUMIt

Le Centre mondial de la Grippe, A Londres, a regu plus de 200 souches de virus au
cours de l'epidemie de grippe qui a sevi dans l'hemisphere nord en 1952-53. Le present
article est consacre a l'etude de ces souches et de leurs rapports antigeniques avec les
souches isolees lors de precedentes epidemies. A la suite du classement preliminaire
de ces souches par 1'epreuve d'inhibition de l'h1magglutination, il s'avera que la plupart
d'entre elles etaient des virus A etroitement apparentes aux virus responsables de l'epi-
demie de 1950-51, au cours de laquelle les types Liverpool et Scandinave avaient ete
mis en evidence. En effet, ces deux types de virus etaient presents en 1952-53 et sem-
blaient correspondre a ceux de l'epidemie precedente. Des 212 souches examinees,
175 appartenaient au groupe Scandinave, 33 au groupe Liverpool et 4 etaient des virus B.
Les 19 souches provenant du Portugal etaient du type Liverpool, tandis que les 17 regues
d'Italie etaient Scandinaves. Cette unicite suggere la propagation d'un certain type de
virus au sein d'une meme region. La presence quasi exclusive des souches Liverpool
au Portugal en 1952-53 fait penser que le virus a subsiste dans cette partie de l'Europe
depuis 1951 - annee ou sa presence en Espagne etait connue - et qu'il a largement
diffuse en 1953. Cette variete antigenique du virus semble avoir persiste en d'autres
endroits depuis 1951, ainsi que sa repartition irreguliere en Finlande, aux Etats-Unis,
en Australie et au Chili semble l'indiquer. Quant au virus Scandinave, il n'est pas possible
d'etablir de facon certaine s'il a survecu de 1951 A 1953 dans un seul endroit et s'est
propage lors de la derniere epidemie ou bien s'il a persiste et reapparu en plusieurs
endroits. D'autre part, 1'existence, aux Etats-Unis et au Japon de souches qui etaient
presque toutes du type Liverpool en 1951 et Scandinave en 1952-53, semble justifier
la theorie epidemiologique d'une transmission de pays A pays au cours de la dernire
epidemie. I1 se peut aussi que les deux types de virus aient ete presents dans un certain
nombre de pays avant l'hiver 1953, et que ce soit l'immunite locale de la population
vis-A-vis de l'un des virus qui ait determine la predominance de l'autre lors de l'epidemie.
Sans exclure cette eventualit6, on peut admettre comme plus probable - en raison
de l'homogeneit6 des souches dans le Royaume-Uni, aux Etats-Unis, en Italie et au Por-
tugal par exemple - que la survie du virus durant la periode interepidemique 1951-53
a e un fait insolite et qu'elle a et suivie de la propagation du virus de pays A pays.

I1 apparait de plus en plus clairement que les virus subissent une evolution antigenique
qui les eloigne graduellement des souches du passe. Des etudes avec des serums absorbes
par les virus suggerent qu'un antigene dominant peut se trouver dans les souches, durant
1-2 ans, et etre ensuite remplace par un nouvel antigene. I1 est relativement facile de retra-
cer 1'evolution des souches actuelles a partir de la souche Cam (Australie 1946). Au
cours de la periode 1947-50, il semble que deux variants se soient detaches, donnant
respectivement les souches Liverpool et Scandinave. Les souches Liverpool semblent
plus proches de FM1 (1947), tandis que les Scandinaves ont poursuivi leur evolution,
ce qui pourrait expliquer leur pouvoir de survie plus eleve.

11 est interessant de noter que c'est l'etude du virus grippal sur le plan mondial qui
a mis a jour ces faits. L'etude des souches provenant d'un seul pays - le Japon, les Etats-
Unis ou Israel par exemple - aurait fait penser que les virus subissent des changements
successifs, les souches d'une epidemie etant remplacees lors de l'epidemie suivante par
des souches antigeniques differentes. 11 semble, en fait, que plus d'une variete de virus
A peut causer une epidemie, que le virus peut survivre d'une epidemie a l'autre et se
manifester deux ans plus tard sans avoir beaucoup change, du point de vue antigenique.

Les rapports antigeniques particuliers observes entre divers virus sont en faveur de
l'hypothese selon laquelle les antigenes dominants du virus pourraient se trouver soit
a la surface, soit au sein de la particule. Un virus ayant peu d'avidite pour les anticorps
(en phase Q) peut avoir son antigene dominant au sein de la particule de virus. Au cours
de son passage sur l'homme - ou experimentalement sur la souris -I'antigene dominant
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peut migrer a la surface du virus; la souche presentera de ce fait une avidite accrue pour
I'anticorps (phase P). Cette variation Q-P correspond a un simple rearrangement des
composants antigeniques et differe d'une variation antigenique vraie, qui implique
I'apparition d'un nouvel antigene. En outre, certaines recherches indiquent qu'une
souche cultivee en presence d'immunserum peut parfois donner lieu a des variants qui
ont perdu l'antig6ne dominant. On peut donc supposer que la souche A/Sweden 3/50
a perdu, au cours de son evolution l'antigene dominant de la souche originelle et a mis
en evidence un nouvel antigene qui existait au sein de la particule de virus et qui est
apparu comme antigene de surface dans quelques souches Scandinaves de 1951 et dans
les souches de 1952-53. Bien que l'on ne puisse apporter de preuves de cette evolution
des virus, les faits n'infirment pas cette hypothese et lui donnent meme quelque proba-
bilite.
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