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Abstract 

PospHiil Z., Tumova BiBa, Ulmann L., Zendulkova Dagmar, Faltej­
sek J.: Epizootics of Equine Influenza in Czechoslooakia Caused by the Type A/equi 
2(H3N8), and the Effects of Vaccination. Acta vet. Bmo, 60,1991: 153-159. 

An acute respiratory illness of horses was reported from many parts of Czechoslo­
vakia in the summer of 1989. Equine infiuenza virus, identified as the subtype A/equi 
2(H3N8) was isolated from nasal swabs or secrets of affected animals. This is the 
first report of the occurrence of this subtype in our country. The disease usually 
passed without subsequent complications and the virus induced formation of specific 
antibodies in the affected horses. During the epizootics the protective effect of a vac­
cine prepared in our laboratory was confirmed. Almost none of the vaccinated horses 
showed any signs of respiratory illness and only mild symptoms developed in the 
rest. 

Horses, influenza, epizootics, vaccination, antibody leflel, protectiflity 

Similar to the man, infiuenza outbreaks occur at times also among animals, affecting a signifi­
cant part of the population. Horses are no exception. Historical records reveal that infiuenza-like 
diseases have been occurring allover the Continent from at least as early as the 17th century, but 
the causal agent was isolated from horses in 1956 only. With some pride we can state that Czech 
scientists were the first to succeed in the isolation, and this isolate later became a reference strain 
representing subtype 1 under the designation infiuenza A/equi 1/56 (H7N7) (Sovinova .et al. 
1956). Since that time a number of epizootics has been precipitated by the subtype 1 in our country 
and in the rest of the world (Bldkovic et al. 1966; Tumova et al. 1980; Wood 1988). 

In 1963 a second subtype of the equine infiuenza virus emerged in the U.S.A. (Waddell et al. 
1963) and was designated A/equi (Miami) 63. This type has been causing infiuenza outbreaks all 
aver the world till the present days (Tumova 1980). A closer study of both subtypes, abbreviated 
as A/equi 1 and Alequi 2, respectively, revealed that they can be distinguished by the antigenic 
structure of their surface antigens - haemsgglutinin (HA) and neuraminidase (NA). Conforming 
with the current nomenclature of infiuenza viruses, the A/equi 1 and A/equi 2 have capsular anti­
gens of the H7N7 and H3N8 serotypes, respectively (Anon 1980, Hinshaw et al. 1983). 

The subtype 2 of the equine infiuenza virus has not been recorded in Czechoslovakia so far. Its 
occurrence in the neighbouring countries (Eichhorn 1989) and an outbreak of infiuenza among 
horses in the late summer 1989 led us to investigate its aetiology. and subsequently to identify the 
causative egent. 

Materials and Methods 

1. Herds of horses under Btudy . 
Three horse herds affected with an acute respiratory illness indicative of an infiuenza infection 

were investigated. Of these, the largest was the herd K. totalling 62 horses in training, 70 mares 
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and 31, foals. All mares and a part of the trained horses were vaccinated with a polyvalent 
vaccine against respiratory, infections. The clinical course of the disease was recorded and, nasal 
swabs and blood samples were collected from some animals for virological and serological exa­
minations, respectively. 
2. Collection of material 

Samples of nasal discharge, or, more often, nasal swabs were collected from 25 horses in 3 herds 
within 3 to 4 days after the onset of clinical disease. In two cases, nasal washings were collected, too. 
The swabs were put in Eagle MEM medium supplemented with 500 i.u. penicillin, 500 pg strepto­
mycin, 400 pg gentaptycin and 50 u. nystatin per 1 ml of the medium and transported in chilled 
containers to the Institute for laboratory procedures. The antibiotics were also added directly to 
the nasal discharge samples in the corresponding concentrations. 
3. Virological examination 

Regarding a well~substantiated suspicion that an influenza virus was the causal agent of the con­
dition, the collected samples were inoculated into allantoic sacs of 9-day-old chick embryos. The 
rest of the samples, that could not be enmined immediately after collection for technical reasons, 
was frozen to -70°C on dry ice and kept so until examination'. The infected chick embryos were 
incubated for 4 days at 37°C and examinated against the light twice a day. The allantoic fluid from 
dead embryos and from those chilled after 96 hours was collected for laboratory examination and 
further passage. The haemagglutination tests were carried out either in a macrosystem with volu­
mes of 0.2 ml or a microsystem with 0.05 ml to which equal volumes of a 0.5 % suspension of gui­
nea-pig or chicken erythrocytes were added. 
4. Identification of the isolates 

Haemagglutinating isolates were identified using the haemagglutination inhibition test with spe­
cific antisera to the two subtypes of the equine influenza virus, prepared by intranasal immuniza­
tion of quinea-pigs (Tum ova et al. 1972, Tumova et al. 1980). 
5. Serological examination 

The dynamics of antibody formation' were investigated using a micromethod of the haemagglu­
tination inhibition test with volumes of 0.025 ml of the tested sera in serial twofold dilutions, to 
which 4 haemagglutination units of the antigen were added. After 60 min. of incubation, 0.05 ml 
of 0.5 % suspension of chicken or guinea-pig erythrocytes were added. The results were read 
after 50 to 60 min. at room temperature. For more details see Anon (1975). 
6. Vaccine 

The polyvalent vaccine against respiratory infections of horses, prepared in the Veterinary Re­
search Institute Bmo, is an inactivated adsorbate vaccine containing 2 components administered 
simultaneously at 4 ml each. The first component contains 2 strains of the equine influenza virus 
(A/equi I/.Bmo and A/equi 2/Fontainebleau), and the equine rhinopenumonitis virus EHV-l. The 
second component contains capsular antigens of field strains of Rhodococcus equi, Actinobacillus 
equuli a.nd streptococcus zooepidemicus (Ul mann et al. 1986). 

Results 

1. Onset and the' course of the disease 

An acute respiratory disease of horses was recorded in many parts of Czechoslo­
vakia in late August and early September 1989. The first outbreak was associated 
with a participation'in a horse-race attended by horses from Czechoslovakia and 
7 other European countries. , 

Another race event was held in H. a week later" where some of the horses deve .. 
loped an acute respiratory illness as early as on the first day of their arrival. The 
disease" accompanied by high body temperature" was of a highly contagious na­
ture" so that a large number of the horses had to be withdrawn during the event 
because of their illness. 

As revealed by the examination of the history" most of the ~ected horses from 
all three herds weretnot protected by vaccination. On the other hand" the vaccina­
ted ~s remainoo normal" or developed only very slight symptoms. 
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The dominant symptoms of the disease were general torpidity, weakness, inap­
petence, and serous and later seromucinous nasal discharge, mostly associated with 
dry cough. These symptoms were accompanied by elevated body temperatures 
often exceeding 40 °C. The elevated temperatures persisted for some 3-4 days, 
then receding for 2 days only to return again for an additiona14-5 days. In this 
phase, the seriously affected horses were treated with a combination of penicillin 
and streptomycin, or long-acting penicillin. Most of the symptoms then disappe­
ared and, ,as the horses were left to rest, their health gradually returned to normal 
without any further complications. 

The vaccinated horses either remained normal, or showed only dry cough and nasal 
discharge without pyrexia, generalized symptoms being observed exceptionally. 
Of the total 70 vaccinated mares in the herd K., only one showed body tempera­
ture exceeding 40°C, and further 12 ories nasal discharge and cough. On the other 
hand, mild cough was observed in a half of their foals and sporadic cases of nasal 
discharge were recorded, too. Similar results were found in the other two herds. 

2. Virus isolation 
None of the examined samples showed a haemagglutination activity in the first 

passage in chick embryos. However, approximately 85 % of the samples were 
contaminated· with bacteria. Therefore, the allantoic fluid samples were filtered 
trough milliporefilters with roses of 0.22 pm in diameter before subsequent pas­
sages. 

60 % of the chick embryos died within 72 hours after inoculation in the second 
passage. Live embryos were chilled down to +4 °C and allantoic fluid was collec­
ted from all dead and live embryos and examined for haemagglutinating activity. 
This activity was demonstrated in 9 out of the 25 examined samples with both 
guinea-pig and chicken erythrocytes. The contaminated material was filtered 
and all samples were passaged again. The number of samples showing haemagglu­
tinating activity increased to 17 out of the total of 25 examined horses in the third 
passage. 

3. Virus identification 
It was demonstrated that the isolated strains belonged to the subtype Ajequi 

2(H3N8). In addition to the reference strain A/equi 2jMiamij63 (H3N8) we also 
used sera or antigens of this equine influenza subtype, which had been demonstra­
ted in 1976-1980 during epizooties in England, France, Switzerland and Romania,' 
The results listed in Table 1 show that the newly isolated strains already differ 
to some extent from the strain Ajequi 2jMiamij63, and that·this subtype forms 
drift variants as is the case with the human influenza virus . 

• 4. Serological ~xamination 
The results of haemagglutination inhibition tests demonstrated that the majo­

rity of the non-vaccinated affected horses had no antibodies to either of the sub­
types of the Ajequi virus (Table 2). A marked increase of the level of antibodies 
to the Ajequi 2 subtype was demostrated, with a further elevation after another 
14 days when titres of 1.: 40 to 1 : 160 were recorded in blood sera obtained as 
~ly as 14 days after the onset of the disease. OI;i the other ~and, no antibodies 
to the subtype Ajequi 1 were demonstrable. . , . •• i 
J In the .. majorityof the vaccinated horses, the antibodytiti-es to both Ajequi 
subtypes reached values of 1 : 20 to 1: 40 in the early stage of the disease, rarely 
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being lower (Table 3). An exception was the 
horse No. 18 which, although vaccinated, was 
free of specific antibodies~ However, 14 days 
after the onset of the disease, antibody titre to 
the subtype A/equi 2 r~ched a value of 1 : 80 
and after 28 days the titre was 1: 160 in this 
horse . 

No marked changes of antibody levels were 
observed in a majority of the remaining vacci­
nated horses. In some cases they persisted at 
the same level, but more often they rose up by 
1 to 2 dilutions for the subtype A/equi 2, rarely 
rising even higher (Table 3). The values obtai­
ned for antibodies to the A/equi 1 subtype re­
mained constant over the whole period of inves­
tigation. 

Discussion 

Our investigations demonstrated for the 
first time the presence of the equine influenza 
vL."1lS subtype A/equi 2 (H3N8) in horse po­
pulation in Czechoslovakia. The virus induced 
typical generalized influeQZa symptoms with 
a biphasic pyrexia curve, and a complete re­
covery. 

The aetiological role of the subtype A/equi 
2 has been documented by the increase of anti­
body titres in horse sera collected on days 14 
and 28 after the infection, while zero antibody 
levels against the subtype A/equi 1 persisted 
over the whole period. 

The results of epizootiological observation, 
isolation experiments and serological examinati­
on confirmed the anamnestic data, i.e. that the 
majority· of the affected horses had not been 
vaccinated. On the other hand, vaccinated 
horses remained normal, or developed a mild 
nasal discharge or cough without body tempe­
rature elevation and other gel'leral symptoms. 

An interesting exception among the 86 va­
ccinated horses. in the herd K. was a horse 
that became ill as the very first one with rather 
serious symptoms of a systemic disease. The 
failure of virus isolation may have resulted from 
the fact that nasal swabs were taken as late as 
on day 6 after the onset of the disease. However, 
a participation of the virus A/equi 2 in its ill­
ness was confirmed by the typical increase at 
the post-infection antibody titre., . 
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Table 2 

Virus illOlatiOD and dynamics of antibodies to the subtJpe A/equi 2 in DOD-vacc:iDated horses in the herd K 

I 
I Virus 

Hone No. Disease I isolation 

1 FD + 
2 FD + 
3 FD + 
4 FD neg. 
5 FD + 
6 FD neg. 
7 FD neg. 
8 FD + 
9 FD + 

10 FD + 
II FD + 
12 FD + 
13 FD + 
14 FD + 
15 FD + 
16 FD NT 

+ = isolation of the virus A/equi 2/Bmo/89 
FD = full development of the disease 
NT = not tested 

I 
Titre of ai antibodies (A/equi 2) 

onset of dis. I day 14 I day 28 

neg. 80 160 
neg. 40 80 
neg. 40 80 
neg. 80 80 
neg. 20 80 
neg. 20 40 
5 20 40 

neg. 40 80 
neg. 20 40 
neg. 20 40 
neg. 20 40 
neg. 40 80 
neg. 40 160 
neg. 20 40 
neg. 20 20 
5 40 40 

Table 3 

Virus isolatioD and dynamics of antibodies to the 8ubtJpe A/equi 2 in vacc:iDated horses in the herd K 

I I 
Virus 

Hone No. Disease isolation 

17 ND + 
18 FD neg. 

fint hone of the . whole yard to be-
come affected 

19 ND neg. 
20 H NT 
21 H NT 
22 H NT 
23 H NT 
24 H NT 
2') H NT 
26 H NT 
27 H NT 
28 H NT 
29 C,ND + 
30 H NT 
31 H NT 
32 C,ND neg. 

+ = isolation of the virus A/equi 2/Bmo/89 
FD = full development of the disease 
ND = nasal discharge 
C = cough 
H = healthy 
NT = not tested 

I 
Titre of HI antibodies (A'equi 2) 

I I onset of dis. day 14 day 28 

5 160 320 
neg. 80 160 

20 40 80 
40 160 160 
20 80 80 
20 40 40 
20 20 40 
40 40 40 
40 40 40 
40 40 40 
20 40 40 
20 20 40 
10 20 80 
20 80 20 
40 40 80 
20 80 160 

In the vaccinated horses" antibody titres against the subtype A/equi 1 remained 
at the same level over the whole period of observation" but those against the sub­
type AI equi 2 rose by 1 to 2 dilutions in many cases and sporadically even higher. 
This provides a clear evidence of a contact of the animals· with the virus or of 
a niild infection having taken place either without clinical signs or being accom­
panied only by a mild cough 'and nasal discharge. 

Monitoring humoral immunity provides data representing only one of the com­
ponents of defense mechanisms participating in post-infectious processes of the 
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organism. Therefore, it is difficult to determine the levels of antibodies which 
would still impart protective effects. However, it can be inferred from our obser­
vation of the vaccinated horses that the levels of haemagglutination inhibiting 
antibody titres of 1 : 20 t() 1: 40 already conferred certain degree of protection, 
against natural infection with the influenza virus. Similar. conclusions were 
drawn by Fontaine and Moraillon (1980), who observed only mild clinical 
symptoms in horses with antibody titres below 1: 20 and a full development 
of the disease in those with titres up to 1: 10, while horses with titres between 
1 : 20 and 1 : 40 were protected against the infection. At the same time, however, 
the authors point out that not all vaccines developed so far can prevent outbreaks 
of influenza. A different approach to evaluating protective levels against expe­
rimental infection with the influenza virus was attempted by M umf ord et al. (1988) 
who, from the results·of simple radial haemolysis, concluded that fully protected 
are horses with antibody levels over·74 mm3• 

Our epizootiological and serological examinations confirmed a good protective 
effect of the vaccine prepared in our laboratory. The importance of vaccination 
in the control of equine influenza was also stressed by Swedish authors (Klin­
geborn et al. 1980) who investigated a group of more than 1300 horses and found 
that 98 %, 75 % and 37 % of the non-vaccinated, singly vaccinated and repeated­
ly vaccinated horses, respectively, were affected with influenza. However, Culli­
nane (1989) warned that vaccinated horses with low antibody levels may become 
a dangerous source of infection, shedding the virus without any clinical signs of 
the disease. 

In spite of several drawbacks vaccination of horses with combined vaccines 
against respiratory infections has been recommended worldwide and is often im­
plemented. As the conferred imunity rarely exceeds 6 months (Tumova et al. 
1972; Eichhorn 1989), regular revaccination programmes are recommended. 
They are necessary especially if horses are often transported to various sports 
events or come otherwise in frequent contact with groups of other horses, i. e. 
where the risk of any outbreak of any infection is high. 

Epizootie in1luenzy koni v Ceskoslovensku vyvolana virem A/equi (H3NS) 
a vliv vakcinace na prtibeh onemocneni 

Bylo p'oPSlmO akutni respiracni onemocneni koni, ktere probehlo v mnoha ob­
lastech Ceskoslovenska v lete 1989. Z nosnich vYteru nebo sekretu nemocnych 
zvifat byl izolovan virus influenzy koni, urceny pri blizsi typizaci jako subtyp A/equi 
2 (H3N8). Jedna se 0 prvni ryskyt tohoto subtypu na nasem uzemi. Onemocneni 
odeznelo vetsinou bez naslednych komplikaci a virus vyvolal u nemocnych koni 
tvorbu specifickjch postinfekcnich protilatek. V prubehu epizootie byl potvrzen 
ochranny uCinek nami pfipravene vakciny - vakcinovani kone vetsinou neone­
mocneli, v ojedinelych pripadech onemocneni byl prubeh infekce jen velmi mirny. 

3mt300THSI rpHnn8 nOW8neH B lIexocnoB8KHH, BbI3B8HH8S1 BHpyCOM 
A/equi /H3NS/ H BnHSlHHe B8KqHH8qHH H8 npoTeK8HHe 3860neB8HHSJ 

npHBoAHnocb onHcaHHe OCTporo 3a60neBaHHH AblxaTenbHblX nYTeH no·· 
waAeH, HMeBwexo Mecro BO MHorHX 06naCTRX lIexocnoBaKHH neTOM 1989 
rOAa. t113 Ma3KOB Hoca HnH BblAeneHHH 60nbHbix >KHBOTHblxH30nHpOBanH 
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BMpyC rpMnna nOWaAeH, npM 60nee TOqHOH TMnM3allMM onpeAeneHHblH 
B KaqeCTBenOATMna A/equi 2 (H3N8). Peqb MAeT 0 nepBoM HanMqMM AaH­
Horo nOATMna Ha HaweH TeppMTopMM. 3aooneBaHMe 60nbweH qaCTblO npo­
wno 6e3 nocneAYlOl1IMX ocno)J(HeHMH M BMpyC Y oonbHblx nowaAeH Bbl3Ban 
06,pa30BaHMe cnellMcpMqeCKMX nocneMHcpeKllMoHHblX aHTMTen_ B XOAe 3nM-
300TMM 6blno nOATBep)J(AeHo 3al1lMTHOe B03AeHcTBMe nOAroToBneHoH HaMM 
BaKllMHbl - BaKllMHMpoBaHHble nowaAM B 60nSlwMHcTBe cnyqaeB He 60ne­
nM, B OTAenbHblX cnyl.Ja~x npollecc MHcpeKllMM npOXOAMn BeCbMa YMepeHo. 
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