
Veterinary Technician Clayton Kelling inoculates a calf with IBR 
virus vaccine as part of the study measuring serum antibody re­
sponse. Graduate Student Alan Horsager and Dr. I. A. Schipper help 
with the procedure.

Vaccination o f Calves With
M odified Live Infectious Bovine

Rhinotracheitis IBR Virus Vaccines
C. L. Kelling, I. A. Schipper and C. N. Haugse

Extensive use of modified-live IBR virus vac­
cines has resulted from the omnipresence of the 
disease syndrome associated with IBR virus. The 
relative value of this vaccine in providing protec­
tion has been the subject of recent investigations 
and considerable controversy (1-16).

The relative levels of immunity derived from 
IBR immunization was determined by measuring

I Kelling is technician, Dr. Schipper is professor, De­
partment of Veterinary Science; Haugse is associate pro­
fessor, Department of Animal Science.
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the serum antibody response in calves following 
administration of the modified-live virus vaccine.
Investigational Procedures

Fifty-five Holstein and Holstein-Angus cross 
calves between three and nine months of age were 
utilized in this investigation. Blood was collected by 
jugular vein puncture immediately prior to first 
administration of the vaccine and at four and eight 
weeks after the first administration. Twenty-nine 
of the calves were inoculated a second time at the 
time of the four-week vaccination. Five different 
commercial brands of vaccine were administered 
randomly to the calves, utilizing the subcutaneous 
(SC) and intramuscular (IM) routes of administra­
tion. Serums collected from the blood samples were 
assayed, using conventional serum neutralization



Table 1. 1BR Antibody Titers in Serums Produced by Vaccination with Attenuated IBR Vaccines.

Calf
Route1

of

Vaccine2
commercial

brand Titer4 Calf
Route1

of
Vaccine2

commercial
brand Titer4

no. immun. (i) (2)3 4 week 8 week2 no. immun. (i) (2)3 4 week 8 week3
1 SC A A 4 4 29 s c D D 2 2
2 SC A A 2 8 30 sc D D <2 2
3 s c A A 4 4 31 s c D D 8 4
4 s c A A 4 2 32 sc D <2 ___
5 s c A A 4 2 33 IM A _ 2 _
6 sc B — 8 — 34 IM A __ 2 _
7 s c B — 4 — 35 IM A — <2 _
8 sc B - <2 — • 36 IM A — 4 __-
8 sc B - <2 — 37 IM A — <2 ___

10 sc B — 4 — 38 IM A — <2 _
11 s c B — 16 — 39 IM A .—- 4 __
12 s c B — 4 — 40 IM A — <2 __
13 sc B — 4 — 41 IM A A <2 16'
14 s c B — 2 42 IM A A <2 4
15 s c B B 16 8 43 IM B — <2 __
16 SC' B B 32 16 44 IM B —- <2 __
17 s c B B 4 2 45 IM B — <2 __
18 s c B B 8 4 46 IM B — 8 __
19 s c B B 4 2 47 IM B — 2 __
20 s c B B 2 2 48 IM B — 2 __
21 s c B B 4 8 49 IM B — 4 __
22 s c B C 2 32 50 IM B — 2 __
23 sc C C 8 4 51 IM B B 4 16
24 sc C C 8 8 52 IM B B '4 32
25 sc C C 8 8 53 IM B c <2 16
26 s c C C 8 2 54 IM D E <2 64
27 sc C C 2 4 55 IM D E <2 32
28 sc D D 2 4

^oute of immunization: SC equals Subcutaneous; IM equals Intramuscular
-Vaccine commercial brand: (1) equals Initial inoculation; (2) equals Second inoculation
3— indicates no test
4Titer: prevaccinal serum antibody titers of all calves were zero. 
uCalf No. 32 died five weeks after the first vaccination.

procedures, to determine humoral antibody levels 
(titers). The data compiled in this study were tested 
for statistical significance using the Chi-square test.

Results

All control sera collected prior to vaccination 
were devoid of antibodies specific for IBR virus. 
Immunological response of the calves as deter­

mined by measurement of antibody titers was high­
ly variable. A significantly greater percentage (87.5 
per cent) of the calves in Group I inoculated by the 
SC route responded to vaccination by producing a 
serum antibody titer of two or higher as compared 
to 47.8 per cent of the calves in Group II that were 
vaccinated IM (P<.005). A similar immunological 
presentation was observed at a titer of four and 
higher with 65.5 per cent of Group I calves and 26.1
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per cent of the calves in Group II in this category 
(PC.01). Only 4.3 per cent of the calves in Group II 
had a titer of eight, while in Group I, 21.9 per cent 
had a titer of eight and 9.4 per cent had a titer of 
16 or higher. The percentage difference between 
the subcutaneous and intramuscular groups at titer 
of eight also was statistically significant (PC.025).

Seven of the 23 calves in Group II were vac­
cinated a second time four weeks after the initial 
inoculation. All seven of these calves demonstrated 
a .titer of four or higher following the second vac­
cination. Twenty-two of the 32 calves in Group I 
were revaccinated subcutaneously. All 22 of these 
animals had a titer of two or higher four weeks 
after the second vaccination. Of the calves in Group 
I, 36.4 per cent had a titer of two after the second 
vaccination, an increase of 14.5 per cent from the 
percentage observed after one vaccination. Inspec­
tion of the immunological response of the individ­
ual calves revealed that of the 22 calves vaccinated 
subcutaneously a second time, the serum titers of 
six calves were increased, 10 were reduced and the 
titer of six calves remained unchanged (see table). 
There was no observable difference in immunogen- 
icity between the five individual commercial brands' 
of vaccine used in this investigation.

Discussion

Calves vaccinated with modified-live IBR virus 
vaccines had variable serum titers four weeks after 
vaccination. The calves that were administered 
vaccine subcutaneously responded more favorably 
by producing higher levels of serum antibody than 
the calves that were vaccinated intramuscularly. 
Fifty-two and two-tenths per cent of the calves vac­
cinated intramuscularly failed to respond to the 
vaccine, while 12.5 per cent of the calves vaccinated 
subcutaneously failed to respond. Also in those ani­
mals that did respond to the vaccine, the serum 
titers were significantly higher in the calves that 
had been vaccinated subcutaneously than in the 
calves that had been vaccinated intramuscularly 
(PC.005). These observations indicated that sub­
cutaneous administration was superior to intramus­
cular administration for production of antibody tit­
ers in the calves utilized in this investigation.

All calves in this investigation that were vaccinat­
ed twice had titers of two or higher. The second 
vaccination did not effectively increase the serum 
titer in some animals; the titers of 10 calves were 
reduced and titers of six calves remained un­
changed, while the titers of only six calves in­
creased after the second vaccination. The lowering 
of existing serum antibody titers could be the re­
sult of binding the circulating antibody by the anti-
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gen of the second immunization. This could result 
in transition of a calf from an immune to a suscepti­
ble state. . *

References

1. Baker, J. A., J. H. Gillespie, B. E. Sheffy and V. Mar­
shall. 1958. Simultaneous immunization of cattle 
against leptospirosis, virus diarrhea, and infectious 
bovine rhinotracheitis. Cornell Vet. 48:208-213.

2. Baker, J. A., D. S. Robson, J. H. Gillespie, K. McEntee 
and P. H. Langer. 1959. Vaccination of cattle for in­
creased profits. Proc. U. S. Livestk. Sanit. Ass. 63: 
143-165.

3. Cabasso, V. J. and R. G. Brown. 1958. Infectious bo­
vine rhinotracheitis (IBR) III. Lack of contact trans­
mission following intramuscular inoculation. Vet. 
Med. 53:503-506.

4. Chow, T. L. 1972. Duration of immunity in heifers 
inoculated with infectious bovine rhinotracheitis vi­
rus. J. Am. Vet. Med. Ass. 160:51-54.

5. Fastier, L. B. 1967. Infectious bovine rhinotracheitis 
— a summary of the disease and its control with em­
phasis on New Zealand conditions. N. Z. Vet. J. 15: 
41-43.

6. Fastier, L. B. and B. F. Smith. 1962. Infectious bovine
rhinotracheitis— infectious pustular vaginitis: virus
isolation and vaccination studies. N. Z. Vet. J. 10:11- 
17.

7. Granston, A. E. and C. J. Walter. 1968. Preliminary 
evaluation of a bivalent bovine vaccine. Vet. Med. 
Small. Animal Clin. 58-63.

8. Kahrs, R. F. 1965. A serological comparison of winter 
dysentery with bovine virus diarrhea and bovine rhi­
notracheitis. Incidence of winter dysentery in vacci­
nated animals. Cornell Vet. 55:506-511.

9. Kelling, C. L., I. A. Schipper, G. E. Strum, R. B. 
Carlson and J. E. Tilton, (in press) Observations on 
the incidence of infectious bovine rhinotracheitis 
(IBR) abortion in vaccinated and lion-vaccinated and 
exposed cattle. Cornell Vet. 63:383-389.

10. McFelly, R. A., A. M. Merritt and E. L. Stearly. 1968. 
Abortion in a dairy herd vaccinated for infectious bo­
vine rhinotracheitis. J. Am. Vet. Met. Ass. 153:657- 
661.

11. McKercher, D. G. and G. L. Crenshaw. 1971. Com­
parative efficacy of intranasally and parenterally ad­
ministered infectious bovine rhinotracheitis vaccines.
J. Am. Vet. Med. Ass. 159:1362-1369.

12. McKercher, D. G., J. K. Saito, G. L. Chenshaw and R. 
B. Burhnell. 1973. Complications in cattle following 
vaccination with a combined bovine viral diarrhea - 
infectious bovine rhinotracheitis vaccine. J. Am. Vet. 
Ass. 152:1621-1624.

13. Robinson, V. B., J. W. Newberne and F. E. Mitchell. 
1961. Vaccination of pregnant cattle with infectious 
bovine rhinotracheitis vaccine. Vet. Med. 56:437-440.

14. Schwarz, A. J. F., C. J. York, L. W. Zirbell and L. A. 
Estella. 1957. Modification of infectious bovine rhino­
tracheitis (IBR) virus in tissue culture and develop­
ment of a vaccine. Proc. Soc. Exp. Biol. Med. 96:453- 
458.

15. Todd, J. D., F. J. Volenec and I. M. Paton. 197L Intra­
nasal vaccination against infectious bovine rhinotra­
cheitis: Studies on early onset of protection and use 
of the vaccine in pregnant cows. J. Am. Vet. Med. Ass. 
159:1370-1374.

16. Zuschek, R. and T. L. Chow. 1961. Immunogenicity of 
two infectious bovine rhinotracheitis vaccines. J. Am.
Vet. Med. Ass. 39:236-237.

19


