Severe Outbreaks of Respiratory Disease in Dairy
Herds Caused by Bovine Respiratory Syncytial Virus

M. Elvander, S. Alenius, S.O. Jacobsson*

The National Veterinary Institute, Division of Cattle and Sheep,

Box 7073, S-750 07 Uppsala, Sweden

*Department of Cattle & Sheep Diseases, Swedish University of Agricultural Sciences,

Box 7019, S-750 07 Uppsala, Sweden
Introduction

Bovine respiratory syncytial virus (BRSV) is a nonhe-
magglutinating pneumovirus of the paramyxovirus family.
The virus was named for the characteristic cytopathic ef-
fect it produces in tissue culture, that is, the formation of
syncytial cells. A syncytium is a multinucleated mass of
protoplasm produced by the merging or fusion of cells. In
addition to cattle, respiratory syncytial virus has been iso-
lated from sheep and goats (5,6). The human respiratory
syncytial virus has been recognized since 1950s and is cur-
rently considered to be the major cause of bronchiolitis in
infants and young children (1). Bovine respiratory syncytial
virus was first isolated from cattle with respiratory disease
in Switzerland in 1970 (7). In the United States it was first
demonstrated in 1974 (2). Since then, respiratory tract di-
sease associated with BRSV has been reported from many
countries. In Sweden a severe outbreak of respiratory di-
sease occurred in dairy herds, throughout the country, dur-
ing 1988/89. Incidences of the disease were reported from
local veterinarians in many parts of the country during the
same period of time (3). The onset of respiratory distress
had been sudden and deaths among the cows occurred
within a couple of days in a number of herds. A significant
rise in body temperature, cough, subcutaneous emphysema
and a marked drop in milk production were also recog-
nized in affected cows. This paper presents serological evi-
dence that these outbreaks of respiratory disease in the
dairy herds was caused by BRSV and also shows that it is
possible to use an ELISA for detection of BRSV antibio-
dies in bulk milk.

Materials and Methods

Sampling procedure

Blood samples were obtained from six herds, four to
eight cows per herd, in the acute phase of respiratory di-
sease and 3 to 4 weeks later during the convalescence peri-
od. Bulk milk samples were, with the assistance of local
veterinarians, collected from 21 herds with severe clinical
symptoms of respiratory disease and 15 apparently healthy

herds within the same area in different parts of the coun-
try.

The blood samples were withdrawn from the jugular
vein using evacuated tubes (Becton-Dickingson). Bulk
milk was collected in 10 ml plastic tubes. The skim milk
was collected from below the fat layer after centrifugation
of whole milk for 10 min. at 3000 x g (4). Blood samples
were centrifugated and the serum was removed. The skim
milk and the sera was stored at -20°C until analyzed.

Serology

An indirect enzyme-linked immunosorbent assay,
ELISA, applying a monoclonal antibody (MADb) to bovine
immunoglobulin 1gG, was used for detection and titration
of 1gG antibodies to BRSV in serum and skim milk*.
Serum with a mean absorbance value above 0,08 was re-
garded as positive for antibodies to BRSV. The serum
samples were assayed in five-fold dilutions in PBS starting
from 1:10.

The titres were estimated as the highest dilution giv-
ing an absorbance value above 0,08. In the table the results
are expressed as the reciprocal values of this dilution. Pos-
itve and negative control samples of both sera and skim
milk were always run in parallel with the test samples.

Eight serum samples with known 1gG titres were also
analyzed for IgM antibodies in both acute and convales-
cence phases of infection using an IgM ELISA**. The
serum was diluted 1TOO and absorbance values >0,4 were
according to the instructions regarded as positive.

Results and Discussion

The clinical signs of respiratory disease were very sim-
ilar in all reported cases though herds in the south of Swe-
den didn’t experience as severe symptoms as herds further
north. A sudden onset of respiratory distress was a com-
mon feature with high fever, severe dysponea, salivation
and a marked subcutaneous emphysema.

*SVANOVA Biotech AB, S-751 83 Uppsala, Sweden.
**Norden Laboratories, Louvain-la-Neuve, Belgium.
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Most farmers experienced a considerable drop in milk
production. A great number of cows were treated with an-
tibiotics and corticosteriods. In spite of treatment occa-
sional deaths occurred in some herds. The financial losses
were in many cases considerable due to the decrease in
milk production, the cost of medicine and the loss of dead
animals.

The clinical symptoms»and the pathological findings at
post-mortem examination indicated that respiratory syncy-
tial virus was the cause of the disease. The diagnosis of
BRSV infection was made by comparison of paired acute
and convalescent serum antibody titres.

A significant rise in IgG antibody titres were seen in
the majority of tested samples (Table 1). It is important to
collect the first blood sample early in the infection since
the antibody levels increase very rapidly, as seen in herd
number 6, Table 1, where the first samples were collected
a week after the acute phase. Sera from these six herds
were also tested for antibodies to bovine virus diarrhoea
virus, parainfluenza-3 virus and coronavirus but without
significant seroconversions (data not shown).

Table 1 Serum IgG antibody titres to BRSV in six herds
with a history of severe respiratory disease. Both
acute (SI) and convalescence (S2) sera were ex-

amined.

Herd 1 Herd 2

Id nr Sl S2 Id nr Sl S2
18 10 250 343 6250 31250
61 250 250 75 1250 1250
74 <10 50 574 250 6250
76 <10 1250 513 <10 6250
87 10 250 AT7 10 6250
121 50 250 567 1250 6250
164 <10 250

Herd 3 Herd 4

Id nr Sl S2 Id nr S| S2
108 6250 6250 112 250 1250
319 10 6250 136 50 1250
112 <10 6250 267 50 50
152 <10 31250 128 250 1250
144 1250 250

Herd 5 Herd 6

ldnr S1 S2 ldnr Sl S2

1

33 1250 1250 700 6250 6250
23 >1250 >1250 735 250 1250
125 <10 250 666 1250 6250
175 250 1250 745 1250 1250
1020 1250 <1250 721 1250 6250
179 10 250 731 i250 1250
106 1250 1250 579 31250 6250
145 <10 1250 551 6250 6250

Futhermore, acute and convalescence sera from eight
animals which had shown a significant rise in 1gG antibody
titres were tested for IgM and antibodies as shown in
Table 2. All eight sera were positive for IgM antibodies in
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Table 2 Eight paired serum samples from the acute (SI)
and convalescent (S2) phase of BRSV infection
were tested for IgM and IgG antibodies to

BRSV.

IgM ELISA 1gG ELISA
1d nr sl s2 sl 2
112 0,53 (+) 0,26 (-) 250 1250
136 0,56 (+) 0,16 (-) 50 125C
423 0,44 (+) 0,36 (-) 10 1250
76 0,60 (+) 0,36 (-) <10 1250
87 0,46 (+) 0,06 (-) 10 250
123 0,43 (+) 0,19 (-) 250 1250
53 0,49 (+) 0,05 (-) 10 250
179 0,47 (+) 0,03 (-) 10 250

the acute sera whereas no significant IgM antibody titres
were found in the convalescence sera.

A BRSV outbreak of this magnitude has not been ex-
perienced in Sweden before and it was therefore important
to chart the prevalence of the infection.

It has been shown that antibodies against a number of
viruses, e.g.: BVDV, IBR and BLV can be detected in milk
by using the indirect ELISA technique applying a mono-
clonal antibody (Mab) to bovine immunoglobulin 1gG (4).
The method has been shown suitable both for individual
milk samples as well as bulk milk, which can serve as a
combined sample from all milking cows in the herd. As
seen in Table 3 this method also proved to be useful for
analyses for antibodies to BRSV in bulk milk. It was a
highly significant difference between the absorbance value
in bulk milk from diseased and healthy herds. For a coun-
try like Sweden which hasn’t experienced the infection to
any higher extent earlier, it’s a very suitable method to
screen for the prevalence of respiratory syncytial virus in-
fection on a herd basis. This study showed that the numer-
ous outbreaks of respiratory disease in dairy herds in
Sweden during 1988-89 were caused by BRSV. The eco-
nomical consequences of the outbreaks were of the magni-
tude that it would be of great interest to evaluate the effect
of vaccines against BRSV in dairy cows.

Table 3 Levels of antibodies to BRSV in bulk milk sam-
ples from 21 herds with a history of severe respi-
ratory disease and 15 unaffected healthy herds.

Mean bulk milk absorbance tS.D.
Dairy herds with
respiratory problem n=21 0,94 £0,17

Control dairy herds n=15 0,02 - 0,03

Summary

Bovine respiratory syncytial virus was shown to be the
cause of outbreaks of severe respiratory illness in dairy
herds throughout Sweden during 1988-89. The diagnosis
was made by comparison of paired acute and convalescent
serum antibody titres. An indirect ensymed-linked immu-
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nosorbent assay, ELISA, applying a monoclonal antibody
(MADb) to bovine immunoglobulin IgG was used.

To screen for the prevalence of the infection on a herd
basis, the indirect ELISA-test was also used for bulk milk
samples. 21 milk samples from clinically ill and 15 milk
samples from apparently healthy herds were tested. The
mean absorbance values for positive herds were 0,94
whereas it was 0,02 for negative herds. It proved to be a
highly sensitive and rapid method to screen for the preva-
lence of respiratory syncytial virus infection on a herd
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basis.
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A Color Atlas of Diseases and Disorders of Cattle

R. W. Bowley and A. D. Weaver

More than 700 full-color photographs from over 100
sources make this manual a superb aid to the visual identi-
fication of bovine diseases and disorders found in all parts
of the world. More than 360 conditions appearing in the
Americas, Africa, Asia, Europe, and Australasia are in-
cluded.

Each chapter contains a brief introductory outline fol-
lowed, where appropriate, by groups of related conditions.
Photo captions point up salient features in a minimum of
well-chosen words. Differential diagnosis is emphasized
and there is an excellent cross-reference system.

Disorders range from minor problems, such as umbili-
cal hernia and necrosis caused by tight tail bands, to major
infectious diseases, such as foot-and-mouth and rinder-
pest.

The book is designed as a visual reference for students
and practitioners of veterinary medicine, livestock produc-
tion, meat inspection, agriculture, public health, food sci-
ence, and related areas. The atlas will be used in
conjunction with other textbooks which discuss the preven-
tion, treatment, and pathology of the diseases in greater
detail.

Dr. Douglas Blood, in the foreward, describes the
publication as the biggest contribution to bovine medical
literature for at least a quarter of a century.
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AABP Editor5 note: this altas is an excellent comple-
ment to Veterinary Medicine by Dr. Blood and his col-
leagues which does not have any photographs. | highly
recommend it to all present and aspiring bovine practition-
ers.
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