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ABSTRACT

Sixty-five calves of approximately three
months of age and of mixed sex were vaccin-
ated twice at four week intervals with either
attenuated or inactivated infectious bovine
rhinotracheitis vaccines.

Following initial vaccination there was no
demonstrable serum infectious bovine rhino-
tracheitis titer in any of the calves receiving
the inactivated vaccine with 20.7% of the
calves receiving the attenuated vaccines hav-
ing demonstrable titers. Following a second
administration of vaccine at eight weeks post-
initial vaccination 63.9% of the calves receiv-
ing the inactivated vaccine had no demon-
strable titer with 72.4% of the calves receiv-
ing the attenuated vaccine exhibiting a blood
titer of four or greater.

RESUME

Cette experience visait 'a vacciner contre la
rhino-tracheite infectieus bovine 65 veaux des
deux sexes et ages d'environ trois mois, 'a deux
reprises et ii quatre semaines d'intervalle. On
en vaccina 36 avec un vaccin inactive et 29,
avec quatre vaccins attenues.
Apres la premiere vaccination, il s'avera im-

possible de deceler des anticorps dans le serum
des veaux qui avaient recu le vaccin inactive;
par ailleurs, 20.7% des sujets auxquels on
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avait donne un vaccin attenue possedaient des
anticorps seriques. Ulterieurement a la deux-
ieme vaccination, c'est-a-dire huit semaines
apres la premiere, 63.9% des veaux ayant recu
le vaccin inactive ne possedaient pas d'anti-
corps seriques decelables. Toutefois, 72.4% de
ceux a qui on avait donne un vaccin attenue
poss6daient un taux d'anticorps seriques egal
ou superieur a 1:4.

INTRODUCTION

The most frequently employed infectious
bovine rhinotracheitis (IBR) vaccines have
been in the attenuated form. It has been
demonstrated that cattle vaccinated with
the attenuated preparations will shed the
virus from the nasal secretions, urine, se-
men and milk and that these secretions
can serve as a source of infection to sus-
ceptible animals (15, 20, 23, 24, 25). Shed-
ding of IBR virus has been stimulated by
stressing the animal with corticosteroids
or naturally by undetermined stimuli.
Shedding of IBR virus will occur in the
presence of a humoral titer. However, the
presence of the viral agent will not always
stimulate development of a humoral titer
(1, 4, 5, 10, 11, 13, 22, 24, 26).

Cattle breeders selecting replacement
animals are becoming cognizant of the IBR
virus shedding problem (recrudescence)
and are reluctant to purchase cattle exhib-
iting titers to the IBR virus (17).

It has been recognized that the attenu-
ated form of IBR vaccine more frequently
provides a greater humoral titer than the
inactivated preparation unless an adjuvant
is included in the inactivated form (2, 7, 8,
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9, 12). However, the attenuated vaccines
have provided problems such as postvac-
cination reactions ('16, 19, 20, 21). Abor-
tion is another recognized postvaccination
problem of the attenuated IBR vaccines (3,
6, 14, 18, 21, 27).

Utilizing inactivated IBR vaccine is one
approach to avoiding the problems of the
attenuated vaccine administration. This
investigation was initiated to evaluate the
immunological response in calves following
the administration of inactivated IBR vi-
rus vaccine.

MATERIALS AND METHODS

EXPERIMENTAL ANIMALS

Sixty-five Holstein male and female
calves approximately three months of age
were employed in this investigation. The
calves were raised on whole milk, milk re-
placer and pelleted calf ration and alfalfa
hay. All calves were purchased when one
day old and raised in individual pens in a
conventional barn. Collection of blood by
jugular vein puncture was made when the
calves were purchased prior to vaccination
(control serum) and at four and eight
weeks after the first vaccination. Sera were
separated from the blood clots by centri-
fugation after refrigeration overnight at
40C.

EXPERIMENTAL PROCEDURE

Thirty-six calves were initially vaccin-
ated subcutaneously with 10 ml of a com-
mercially available inactivated IBR vac-
cine. Repeat vaccination was made four
weeks later using 10 ml of the vaccine.
Twenty-nine calves were vaccinated with
four commercially available attenuated
IBR vaccines. Each calf received 2 ml of
the attenuated vaccine initially with a re-
peat vaccination of 2 ml four weeks follow-
ing the initial administration. Vaccines
were administered with 16 gauge one inch
needles using care to prevent drainback.
The test virus used in the serum neutral-

ization test was 15th passage IBR virus
Cooper isolate (Colorado) grown on bo-

vine enidocardial cells (BEC). The virus
titer was 1065 TCID50/ml. The tissue cul-
tures were of BEC origin and were be-
tween fifth and 20th passage. The tissue
cultures were maintained in a minimum
essential medium (MEM) consisting of
Earle's salt with 1% lactalbumin hydroly-
sate, 10% sodium pyruvate and 10% heat-
inactivated calf serum.
Serum antibody levels were titered using

twofold dilutions by conventional neutral-
ization procedures. The test virus prepara-
tion (1 ml) and serum dilution (1 ml) were
mixed and allowed to remain at room tem-
perature for 45 minutes. Two-tenths ml of
the virus serum mixture was placed in each
of three tubes of BEC tissue culture. The
inoculated tubes were again incubated at
room temperature for 45 minutes. Then
0.8 ml of MEM was added to each tube and
incubation was continued at 37°C for 48
hours. Titers were reported as the recipro-
cal of the highest serum dilution exhibiting
complete neutralization of the cytopathic
effect of the test virus.

RESULTS

The results of these investigations are
tabulated in Table I.
None of the calves vaccinated with in-

activated IBR vaccine exhibited a response
as based on blood titer four weeks follow-
ing the initial vaccination. Eight weeks
later and four weeks following a second
vaccination 63.9% of the calves still ex-
hibited no blood serum titer for IBR. The
highest titer observed was eight in 8.3%
of the calves.

The administration of the attenuated
vaccines provided no demonstrable titer at
four weeks postvaccination in 20.7% of
the calves with a high titer of 32 in one
calf (3.4% ). At eight weeks postvaccina-
tion and four weeks following a second ad-
ministration all calves had a titer of two
or more with one calf having a titer of 64.
At eight weeks 27.6% of the calves receiv-
ing the attenuated vaccine had titers
greater than the highest titer recorded for
the calves receiving the inactivated vac-
cine.
No adverse effects were observed follow-

ing the administration of the inactivated
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TABLE I. Blood Serum Titers of Vaccinated Calves Four and Eight Weeks Postvaccination

Titer 0 2 4 8 16 32 64

Inactivated vaccines
Eight weeks
Number of calves .................. 23 7 3 3 0 0 0
Percent of calves .................. 63.9 19.4 8.3 8.3 0 0 0

Attenuated vaccineb - control calves
Four weeks
Number of calves .................. 6 6 9 6 1 1 0
Percent of calves .................. 20.8 20.8 31.1 20.8 3.4 3.4 0

Eight weeks
Number of calves .................. 0 8 8 5 4 3 1
Percent of calves .................. 0 27.6 27.6 17.2 13.7 10.3 3.4

Titers are recorded as the reciprocal of the highest serum dilution exhibiting complete neutralization of the
cytopathic effect of the test virus
aBovine Rhinotracheitis-Parainfluenza-3 Vaccine (Bar-4TM), Elanco Products Company, Division of Eli
Lilly Company, Indianapolis, Indiana 46206
bFour commercially available brands of attenuated bovine rhinotracheitis vaccines

vaccines. Mild reactions including depres-
sion, increased nasal secretions, increased
lacrimation and some anorexia was ob-
served for several days following the ad-
ministration of the attenuated vaccines in
some of the calves.

DISCUSSION

Because of the postvaccination adverse
reactions reported for the attenuated IBR
vaccine a definite need exists for an effi-
cacious inactivated IBR vaccine. Recent
reports indicate that a preparation of this
nature can be prepared by addition of an
adjuvant (12). A vaccine of this nature
would be advantageous in that the problem
of abortions, latent or permanent infec-
tions and spread of disease by vaccination
would be eliminated and high humoral anti-
body titers could still be established.
The inactivated vaccine utilized in this

investigation did not produce demonstrable
humoral titers in calves following initial
vaccination and either low or no titer fol-
lowing a second administration.
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