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Unusual features of the 1971 influenza epidemic
in Hungary and the antigen analysis of the isolates
by a serum adsorption test*
K. BARB 1 & GY. TAKATSY 2

In Hungary the 1971 influenza epidemic, unlike earlier influenza A2 epidemics, started
unusually early and in 2 foci. Average morbidity (19.3 %) was in the usual range but the
geographical distribution of the cases was irregular. When 179 isolates were analysed
antigenically with monospecific sera prepared by serum adsorption, it was found that they
represented 2 clearly distinguishable variants of influenzavirus A (H3N2) ; 126 strains
were closely related to the prototype strain A/Hong Kong/1/68, and 53 strains to the
strain A/England/878/69. Adsorbed sera monospecific for closely related variants, like those
employed in the present study, are recommendedfor use in the rapid and accurate identifica-
tion of influenzavirus isolates.

In 1971 Hungary experienced an influenza epi-
demic that differed from the usual pattern in several
respects. In the present paper the epidemic is briefly
described and the isolates are characterized.

MATERIALS AND METHODS

Virus isolation

Throat washings containing penicillin, strepto-
mycin, and neomycin in PBS were transported to
the laboratory and stored there in melting ice.
Throat and nasal swabs were washed on the spot
into PBS containing the same antibiotics and the
samples were transported and stored in the same
way. From post-mortem material pieces weighing
0.1-0.2 g were ground in PBS and the extracts were
treated similarly. Samples were inoculated into the
amniotic cavities of 10-11-day-old chick embryos
and/or primary monkey kidney cell cultures. Amnio-
tic fluids and tissue culture supematants were tested
for haemagglutination (HA) 2-3 days after inocula-
tion and the cytopathic effect was observed for
2-6 days after inoculation.
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Identification of isolates
Positive samples were subjected to a preliminary

rapid identification procedure. Several parallel dilu-
tion series were prepared from each haemagglutinat-
ing sample in a Microtitrator3 using 0.025-ml loops.
Subsequently 4 haemagglutination-inhibition (HI)
units of immune sera to different prototype strains
in different rows were added to each dilution.
Instead of serum, PBS was added to the control row.
The trays were allowed to stand at room temperature
for about 15 min. Then 0.025 ml of a 1 % chicken
erythrocyte suspension was added to each mixture.
The type or subtype of the isolate was indicated by
the immune serum in the presence of which the
lowest virus titre was obtained.
The techniques used for the HA and HI tests

(Takaitsy, 1955) as well as the preparation of hyper-
immune chicken sera, the serum adsorption test, and
the preparation of monospecific sera (Takatsy &
Fur6sz, 1954) have been described elsewhere.

RESULTS

Epidemiological data
The first focus appeared in north-eastern Hungary

in October 1971, and was followed by another focus
to the west of the first. The epidemic spread from
the two foci into neighbouring areas and the disease

' Manufactured by Labor MIM, Budapest.
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Fig. 1. Influenza morbidity in Hungary, 1 Sep-
tember-31 December 1971.

was introduced into some larger towns. The epi-
demic curve (Fig. 1) was somewhat steeper than
usual. The epidemic lasted about 6 weeks and,
according to reported cases, affected 20-30% of the
population in the north and north-east and 10-15%
in central and southern Hungary. The average mor-
bidity was 19.3 %. Complications occurred in 4.1 %
and death in 0.07% of all cases. In previous epi-
demics caused by type A influenzavirus (H3N2) the
average frequency of complications had been 2.6%
and the average fatality rate 0.05 %. The distribution
by age in 1971 was about the same as in earlier
epidemics. Some information on absence from work
through sickness in Budapest during the last 3 influ-
enza A epidemics is presented in Fig. 2.

Laboratory investigations
The first strains were isolated from the north-

eastern focus and from Budapest. A few days later

samples from the second focus proved to be positive.
According to the preliminary identification tests all
the isolates shared the H3 haemagglutinin and were
sensitive to nonspecific inhibitors (Barb & Takatsy,
1972). Samples from 5 isolates were submitted to
the WHO World Influenza Centre, London; 2 iso-
lates proved to be closely related to the A/Hong
Kong/1/68 strain (H strains), while the remaining 3
were more closely related to the A/England/878/69
strain (E strains).

This interesting result prompted us to undertake a
more thorough analysis of the strains, using the
serum adsorption test (Takatsy & Fur6sz, 1954, 1957;
Takatsy & Barb, 1958). Strains Hungary/1/71 and
Hungary/92/71 were chosen as Hungarian prototype
strains and sera hyperimmune to these strains were
prepared in roosters. The sera were then cross-
adsorbed to obtain optimally adsorbed sera (Takatsy
& Barb, 1973). All heterologous antibodies were
removed by this adsorption procedure, while the
homologous titres were lowered from 1: 1 024 to
1: 64 for the monospecific H serum and from
1: 896 to 1: 32 for the monospecific E serum.

The 2 adsorbed sera enabled us to subclassify all
our isolates. Of 179 isolates tested, 126 (70.4%.)
were characterized as H strains and 53 (29.6%O) as E
strains.

Fig. 3 shows the geographical distribution of the
isolates. The number of isolates from some counties
was too small to give a complete picture of strain
distribution. It is nevertheless of interest that
E strains were predominant mainly in the north-
eastern and central counties. Another, perhaps sec-
ondary focus of E strains developed in the most
southern county, Baranya. In all other parts of
Hungary H strains seem to have predominated.
To characterize the relationship of the Hungarian

E strains to strain England/878/69, cross-adsorption
tests were carried out with the latter and strain
Hungary/1/71. The 2 strains proved to differ, strain
England/878/69 showing a more progressive antigen
drift than the Hungarian strain. The other E strains
were similar to Hungary/1/71 in not being inhibited
by the optimally adsorbed anti-England/878/69 serum
and giving approximately the same titre with the
adsorbed anti-Hungary/1/71 serum as did the homo-
logous strain. It is of interest that even the H strains
were slightly inhibited by the latter serum, suggesting
that both E and H strains stand lower than the
England/878/69 strain on the gradient of antigenic
drift. This phenomenon also suggests that our
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Fig. 2. Weekly absence from work
through sickness in Budapest
during the influenza epidemics of
1969, 1970, and 1971. Days for
which sickness benefit was claimed
are expressed as a percentage of
the average (100 %) of sickness-
benefit days in non-epidemic
years.

E strains had not developed from the English strain,
because regressive development is hard to imagine
(Takatsy & Barb, 1973).
Cross HI tests carried out at the World Influenza

Centre raised the suspicion that some of our E vari-

ants were more closely related to strain Hong
Kong/107/71 than to England/878/69. To check this
suspicion, we adsorbed an anti-Hong Kong/107/71
serum with the English strain. The E strains were
not inhibited by the residual antibody.

Fig. 3. Geographical distribution of H and E strains in Hungary, 1971. Twenty-two H
and 8 E strains were isolated from Budapest.
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DISCUSSION

It seems very likely that in the earliest, north-
eastern, focus of the 1971 epidemic in Hungary the
causative agent was the E variant, whereas in the
subsequent, northern, focus it was the H variant.
Later the E strains showed a tendency to spread
southwards, whereas the H strains were disseminated
in the western and central parts of Hungary. In some
towns both strains were introduced, and occasionally
they spread to surrounding areas. The E strain out-
break in Baranya county may represent such a second-
ary focus. All the E strains isolated in that county
were obtained from a single circumscribed district.

It should be noted that the intensity of the epi-
demic declined with advancing time. Consequently,
morbidity was lower in areas that were reached later
than the primary foci. It would have been reasonable
to expect that the E variant, as an antigenically new
variant in the area affected, would spread more
vigorously. The fact that 70% of the isolates proved
to be of the H strain suggests that the opposite
happened.

There was no striking difference in severity be-
tween cases caused by the E and the H variant.
In post-mortem investigations, H strains were iso-
lated from 14 cases and E strains from 2 cases.
Final mortality data are not yet available. We are
unable to account for the relatively rapid rise and
decline of the epidemic curve.
Both the E and the H strains proved to differ

from the international prototypes of the influenza A
(H3N2) strains. The H strains had progressed fur-
ther in the antigenic drift than the Hong Kong/1/68
strain, while the E strains had progressed less than
either the England/878/69 or the Hong Kong/107/71
strains. The latter finding suggests that the E strains
had developed independently.

Finally, the many advantages of our serum adsorp-
tion test should be stressed. This method enabled
us to prepare highly specific sera for the rapid and
accurate classification of isolates and their ranking
on the gradient of antigenic development. Such sera
can be included in the preliminary identification
procedure described above.
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RtSUME
ASPECTS INHABITUELS DE L'EPIDEMIE DE GRIPPE DE 1971 EN HONGRIE; ANALYSE ANTIGENIQUE

DES ISOLATS A L'AIDE D'UNE EPREUVE D'ADSORPTION DES SERUMS

L'epidemie de grippe qui a atteint la Hongrie en 1971
est apparue plus t8t dans l'annee que les epid6mies de
grippe A2 anterieures et elle semble s'etre etendue a
partir de deux foyers. Le taux moyen de morbidite
(19,3%) est reste dans les limites habituelles, mais la
repartition geographique des cas a 6te irreguliere. Des
complications sont survenues chez 4,1% des personnes
atteintes et le taux moyen de letalite s'est etabli a 0,07 %.
Lors des epidemies prec6dentes, les chiffres moyens
correspondants etaient de 2,6% et 0,05 %.

On a procede a I'analyse antigenique de 179 isolats en
utilisant des serums monospecifiques obtenus par
adsorption. Cette technique a permis de classer les isolats
en deux groupes de variants du virus grippal A (H3N2):
126 (70,4%) etaient etroitement apparentes a la souche
prototype A/Hong Kong/1/68 et 53 (29,6%) 'a la souche
A/England/878/69.

Les auteurs soulignent l'interet des serums monospeci-
fiques adsorb6s pour l'identification rapide et correcte
des isolats de virus grippaux.
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