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The Development of Multivalent Inactivated Vaccines
Composed of Infectious Bovine Rhinotracheitis,
Bovine Viral Diarrhea, and Parain-
fluenza-3 Viral Antigens

Yung-Kung L]AO*, Yeong-Siu LU, Shu-Yen CHIU, Yong-Lin LEE, Der-Tyan LIN,
Dih-Fa LIN, Mau-Jinn KWANG,and Hsiang-Jung TSAI

Taiwan Provincial Research Institute for Animal Health

MDBK cell line, fetal bovine testicle cells, fetal bovine muscle
cells, fetal bovine kindey cells, and fetal bovine nasal mucosa (BNM)
cells were tested for their ability to support the growth of the bovine
viral diarrhea (BVD) virus. It was found that BVD virus had highest
virus titers (10°° TCID /mL) when it was grown on BNM cells.Four
multivalent inactivated vaccines composed of infectious bovine rhineot-
racheitis {IBR), BVD, and parainfluenza 3 (PI-3) were prepared.
They were either inactivated by 0.2% v/v formalin or 0.1M BEI and
were added with one of the two adjuvants (10% aluminum phoesphate
gel or 20% DEAE-Dextran). The concentrations of the antigens in the
vaccines before inactivated and adjuvanted were as followings: IBR
virus, 10 TCID /mL; BVD virus, 10°> TCID /mL; PI-3 virus, 10%°
TCID /mL. Eleven ealves were immunized with 5mL of one of the four
inactivated vaccines when they were six months old. Four weeks later-
,all of them received a second does. Two weeks after the last injeetion,
it was found that the immunized calves had an IBR neutralizing anti-
body titers from 1: 4 to 1: 256, BVD neutralizing antibody titers from
1: 64 to 1: 4096, and PI-3 hemagglutination- inhibition antibody titers
from 1: 32 to 1: 128. Formalin inactivated, DEAE-dextran adjuvanted
vaccine had highest IBR antibody respone; formalin inactivated, alumi-
num phosphate gel adjuvanted vaccine had highest BVD antibody
response and lowest PI-3 antibody response (P < 0.05).The vaccines
were safe. No adverse reaction was observed in any caitle and mice in-
oculated with the inactivated vaccines.
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