
EQUINE RESPIRATORY DISEASE AFTER HUMAN INFLUENZA 505

Disease of the Upper Respiratory Tract in Horses
Following the Human Influenza Epidemic of 1957

by M. G. GAIDAMAKA, G. P. VAGANOV, A. S. DROMASHKO, B. D. SHVETSKAVA
and D. D. FYADINA, Mechnikov Institute of Sera and Vaccines, Kharkov, USSR

In Kharkov in October 1957 there was a high rate of infection with
Asian influenza among the human population. The morbidity rate varied
according to conditions of contact but reached 30% in some groups. Against
this background an outbreak of disease of the upper respiratory tract
occurred among the horses at the Kharkov race-course, following the
influenza epidemic among the race-course staff.

Until recently, horses were not considered to be susceptible to the
influenza virus. The existing forms of disease known as " equine influenza "
differ somewhat in their clinical picture from the illnesses observed on this
occasion although that picture is compatible with the disease described in
Czechoslovakia and shown to be due to A-equi/Praha/56.a The basic
symptom was an infection of the upper respiratory tract diagnosed as an
infectious catarrh. The disease was marked, however, by an unusually
severe course in certain cases and was characterized by loss of appetite,
general debility and an increase in temperature to 40.50C. The pyrexia lasted
from three to five days, but in individual cases for as long as fifteen days.
In four horses out of fifteen a second pyrexial phase occurred.

The disease in its marked form began on 1 November and lasted until
5 November. As early as 20 October, however, a few signs including
bronchitis and tracheitis, with loss of appetite but normal temperature,
had been observed among the horses. Illness among the race-course staff
began on 15 October 1957 and ended on 1 November; thus the clinically
marked forms of the disease among the horses began immediately after
influenza among the staff had ended.

Whereas infections among horses occurred in all the departments, the
clinically marked forms were concentrated in Department II, where 18 out
of 25 horses were affected. There were one to three cases in each of the
remaining ten departments. Attempts to trace the reasons for this con-
centration of the disease in Department II met with no success.

Attempts to find out the cause of the disease by isolating the virus in
chick-embryos (amniotic inoculation) brought no results. In view of the
fact that the disease in horses was connected epidemiologically with influenza
among people, an attempt was made to establish the presence of antibodies
to viruses A2 and A by means of the haemagglutination-inhibition test and
the neutralization test in chick-embryos. The haemagglutination-inhibition
test was set up with four doses of 0.25 ml of antigens with viruses A/3/52
and A/Asia/57 (Singapore and Berezki strains, of which the first is avid
and the second non-avid). Two modifications of the test were carried
out. In the first, after the virus had been mixed with the serum, 0.5 ml of

a Sovinova, O., T&mova, B., Pouska, F. & Nlmec, J. (1957) Csl. epidem., 6, 213 (Also in Acta
virol. (Praha), 1958, 2, 52-English edition)
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a 1% suspension of chicken red cells was added to the mixture. A count
was made after one hour's standing at room temperature. The second
modification was used at the suggestion of A. A. Smorodintsev. Its essence
lies in lengthy fixation at +4°C for 18 hours or 37°C for two hours and the
use of erythrocytes of the human 0 group. The results of this test are
given in Table 1.

TABLE 1. RESULTS OBTAINED ON SERA OF CONVALESCENT HORSES BY
HAEMAGGLUTINATION-INHIBITION TEST WITH LENGTHY FIXATION AND

USE OF HUMAN 0 ERYTHROCYTES

Serum No. F Al (A-11) | A/Asia/57 A/Asia/57
_________________ ~~(Berezki) (Singapore)

365 1:10 1:10 1: 320*

364 1:10 1:10 1: 320

313 1:10 1:10 1:160

361 1:10 1:10 1: 320

271 1:10 1:10 1: 320

312 1:10 1:10 1: 320

370 1:20 1:10 1:160

362 1:10 1:20 1:160

371 1:10 1:10 1 320

* Dilution of serum inhibiting agglutination; treatment for non-specific inhibitors
was not carried out.

As will be seen from Table 1, the haemagglutination-inhibition test gave
positive reactions in lengthy fixation with the Singapore strain of A/Asia/57.
The same test by the ordinary method with this strain turned out substan-
tially negative. It should be noted that treatment for non-specific inhibitors
was not carried out.

To establish immunological shifts the neutralization test was used to
determine the virus-neutralizing substances in the serum in chick-embryos.
For this purpose a mixture of the virus in dilutions from 10-' to 10-8 and
serum after maintenance at room temperature for 30 minutes was inoculated
into the allantoic cavity of chick-embryos. Negative results were obtained.

Thus the neutralization test did not demonstrate substances neutralizing
the Singapore strain in the sera ofthe horses although the haemagglutination-
inhibition test had given positive results with these viruses. In view of these
results we decided to use the complement-fixation test, which is type-
specific but not strain-specific.

This test was carried out in accordance with the standard method.
Soluble antigen was obtained after absorption of the virus particles from the
allantoic fluid by erythrocytes. The control antigen was normal allantoic
fluid, processed with erythrocytes. The experiment was set up with a working
dose of complement titrated in the presence of antigens. As a medium
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TABLE 2. COMPLEMENT-FIXATION TEST WITH SERA FROM CONVALESCENT HORSES

Antigens
Number of

Serum days from A/Asia/57
of illIness A/3/52 Al B Pahequ/5 ControlNo. beginning A1 B P-eu/56 nto

Singa- BBerezki (A-11) (B-14) (N-262) sera
pore

361

363

313

364

312

362

365

366

368

369

370

371

372

Serum of
horse
immunized
with
Singapore
and
Berezki
strains

Normal

15

16

15

15

19

17

32

8

8

8

16

8

64

4

32

32

32

8

32

8

16

16

64

32

8

8

0

32

16

8

16

64

16

8

16

0

16

8

8

16

64

8

0

8

0

0

0

0

0

0

0

0

0

0

8

64

32

64

8

8

32

16

32

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

we used physiological salt solution with a veronal buffer of pH 7.4 with the
addition of calcium and magnesium ions. Incubation was carried out at
37°C in a water-bath for 60 minutes, and for 30 minutes after the addition
of the haemolytic substances.

The results (given in Table 2) show in convincing fashion that the sera
of the convalescent horses contain complement-fixing antibodies against
influenza virus A: A/3/52, A/Asia/57 (Singapore and Berezki strains),
Al (A-l 1) and A-equi/Praha/56 (N-262). The antibody titres in certain
horses were quite high (more than 1:32 or 1: 64). The control serum of
a horse immunized with the Singapore and Berezki strains was also positive.

Discussion. Such an outbreak of an influenza-like disease among
horses is not an isolated phenomenon. Sovinov'a and colleagues a described
respiratory infections of horses in Czechoslovakia in 1957. The horses
were affected without distinction of age, sex or breed. After an incubation
period of one to ten days pyrexia (38.5°-41.5°C) was observed, which lasted
between two and ten days and in some cases even longer. A cough then
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ensued and in some horses there was bronchitis and bronchopneumonia.
Among people who had been in contact with the sick horses similar infections
were not noted, and at that period no influenza cases among humans had
been registered.

The outbreak of respiratory disease among horses in Kharkov coincided
in time with the human outbreak and it is postulated that the two outbreaks
may have been related. Our results, particularly the positive reactions
obtained in the complement-fixation test, indicate that the animals in ques-
tion suffered from a type A influenza infection, although it is not clear
whether the Asian strain was involved or a strain analogous to or identical
with A-equi/Praha/56. The haemagglutination-inhibition results, while
perhaps pointing to the former, give no definite answer, as treatment for
non-specific inhibitors was not carried out. The lack of specific antibody to
the Asian strain detracts from the possibility of infection with this strain.


