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Serological Characteristics of Some 1960
Strains of Swine Influenza Virus *
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Isolation from swine of the A2 (Asian) strain of
influenza virus has been reported from China and
Spain.a In addition, serological studies have indi-
cated that this strain can cause natural inapparent
infection in swine.a Wallace & Kissling b inoculated
swine with the A2 strain; the infected animals
responded with a rise in antibody titre and the virus
was recovered from the nasal washings.

In 1960, influenza caused by the Asian virus again
reached epidemic levels in the USA.c Since swine
influenza was also occurring in some areas, studies
were initiated to determine whether current strains
of swine influenza virus were of the swine or human
type. The results obtained indicate that strains
isolated from swine in 1960 are related to the proto-
type swine strain; d antibody studies on sera from
24 swine from areas where human influenza (Asian
type) occurred gave no evidence that swine were
infected with any of the human strains against which
they were tested.

Materials and methods
Sections of trachea and blood samples were

obtained from swine at a local abattoir. The animals
had been shipped to the San Francisco Bay area
from stockyards in Lincoln, Nebraska. A 10% sus-
pension of the trachea was prepared and inoculated
into embryonated eggs by the combined amniotic
and allantoic route. After 72 hours of incubation at
36°C, the fluids were harvested and tested for the
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presence of haemagglutinins with human type 0 and
chicken red blood cells.

All strains isolated were identified by the haemag-
glutination-inhibition test (HI) as described by
Jensen.e Immune sera were prepared by the intra-
nasal inoculation of hamsters with infectious allan-
toic fluids. Sera were inactivated at 56°C for 30
minutes prior to use in the test.

Swine sera to be tested for HI antibodies were
treated with trypsin and periodate as described by
Kaplan & Payne.a The initial dilution of serum was
1: 10, and 4 haemagglutinating (HA) units of antigen
were used in the test.

Results
Eighteen strains of influenza virus were isolated

from the tissues of 20 swine. There appeared to be
little, if any, difference in the ability of the isolates to
agglutinate human type 0 or chick red blood cells
and subsequent HA and HI tests were done with
chicken cells.
The table shows the reactions of the 18 isolates

with antisera prepared against the first strain isolated
from swine in 1960, the prototype swine strain
(A/Swine/31) and other strains (A/PR8/34, Al/
FM1/47, Al/Albany/55, Al/Denver/57, A2/Japan
305/57, and B/Great Lakes/54). In all cases, the
titre of the anti-swine/60 serum against the isolates
was twofold higher than the antiserum to A/Swine/
31, and with most isolates the homologous titre was
lourhold higher. Only one other cross-reaction was
observed; the isolate from swine number 20 reacted
with anti-Denver serum at a dilution of 1: 8.

Twenty-four swine sera were tested for HI anti-
bodies. Five of the sera were from animals in which
influenza virus was isolated, four were from swine in
the same shipment, and 15 sera were obtained from
swine in Los Angeles County, Calif. One serum had
a titre of 1: 20 against the B/Great Lakes/54 strain;

e Jensen, K. D. (1956) Influenza. In: American Public
Health Association, Diagnostic procedures for viral and
rickettsial diseases, 2nd ed., New York, p. 241.
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SEROLOGICAL REACTIONS OF SWINE VIRUS ISOLATES IN THE HAEMAGGLUTINATION-
INHIBITION TEST

Haemagglutinating antigens Antisera a

Isolate Date tissue Passage HA Anti- Anti- Others b
obtained (egg) titre swine/60 swine/31

Swine 1 1 Feb. 1960 E5 320 128 32 <8

2 E3 20 128 32 <8

3 E3 20 128 32 <8

4 E3 40 128 32 <8

5 E2 10 128 32 <8

6 El 40 128 32 <8

7 El 40 128 32 <8

8 El 40 128 32 <8

10 E3 20 64 32 <8

11 8 Feb. 1960 E3 20 128 32 <8

12 El 40 128 32 <8

13 El 40 64 32 <8

14 E2 20 32 16 <8

16 E3 10 32 16 <8

17 El 80 128 32 <8

18 E3 20 64 16 <8

19 E3 20 32 16 <8

20 E3 60 128 64 8c

A/Swine/31 1280 16 128 <8

Others b <8 <8 64-256

a Reciprocal of highest Initial serum dilution that showed complete inhibition of agglutination.
b'" Others " include A/PR8/34, A1/FMI/47, A1/Albany/55, A1/Denver/57, A2/Japan 305157 and

B/Great Lakes/54.
c Titre of 1: 8 against A1/Denver/57; <1 : 8 against all others.

the others were negative at an initial serum dilution
of 1: 10 against A/Swine/60, A/Swine/31, A/PR8/34,
Al/FMl/47, Al/Denver/57 and A2/Japan 305/57 and
B/Great Lakes/54.

Discussion
The swine from which influenza virus was isolated

apparently showed no signs of influenza before ship-
ment or at the time of slaughter, although influenza
was reported in other groups of swine at the stock-
yards in Lincoln, Nebr., in December 1959 and
January 1960. f The presence of influenza virus in the
swine studied was probably a result of exposure and
infection at the stockyards.

f Personal communication from J. L. Hourrigan, 1960.

It is of interest that none of the animals showed
any evidence of infection with the A2 (Asian) strain,
although laboratory-confirmed human cases of the
Asian type occurred in both Lincoln, Nebr., and
Los Angeles County, Calif.c It appears that either
the animals did not have adequate exposure to the
agent or were not susceptible to infection under
natural conditions.
The results presented in the table indicate that

these isolates of swine influenza virus are more
closely related to A/Swine/31 than to other strains.
The higher HI titres with homologous antisera may
indicate an antigenic change in swine strains or a
variation in the avidity with which the recent isolates
react with antibody.


