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Study Type Efficacy 
Pertaining to  Bovine Viral Diarrhea Virus, type 1 (BVDV 1) 
Study Purpose Demonstrate efficacy against respiratory disease caused by BVDV 

1 
Product Administration  Two doses administered intramuscularly 14 days apart 
Study Animals  Thirty-six (36) calves, at least 6 months of age; 24 vaccinates and 

12 controls; seronegative for BVD 
Challenge Description  BVDV 1 virus (non-cytopathic type 1b strain New York-1) 
Interval observed after 
challenge 

Clinical observations and rectal temperatures were collected for 3 
days pre-challenge and 14 days post-challenge. Blood samples 
were collected 3 days prior day of challenge and for 14 days 
following challenge. 

Results  
A scoring system for evaluation of responses of claves following 
challenge exposure was used: 
 

Response to Challenge Numerical Value 
(Point/day) 

Temperature Elevation: 
Above 1.0ºF  
Above 2.0ºF  
Above 3.0ºF  

 
1 
2 
3 

Leukopenia: 
80-100 % of average leukocyte count 
70-79.9 % of average leukocyte count 
60-69.9 % of average leukocyte count 
50-59.9 % of average leukocyte count 
50% of average leukocyte count 

 
0 
1 
2 
3 
4 

Clinical Symptoms: 
Anorexia 
Diarrhea 
Death 

 
3 
3 
20 

 
Total Scores based on points/day: 
 

Treatment Groups Animal ID Score  
Controls 000 53 

11-17 42 
1-25 30 
1-24 44 
814 44 
2-30 54 
2-37 55 
1-23 41 
2-29 31 
3-44 52 
2-34 44 
3-43 52 

Vaccinates 818 13 
805 11 
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008 25 
407 7 
108 21 
722 16 
727 6 
802 8 
314 19 
22 0 
71 19 
706 0 
750 11 
289 6 
66 3 
72 7 
701 13 
283 3 
137 9 
826 0 
717 20 
11 19 
93 10 
353 22 

 

 
See next pages for individual data. 
 
 

USDA Approval Date 04/12/1984 
 
 

190                   1187.21 Page 3 of 22



Rectal Temperatures in ºF: 

 
TG: Treatment group 
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White Blood Cell Count: 

 
TG: Treatment group 
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Clinical Signs: 
Treatment 
Groups 

Animal 
ID 

Days Post-Challenge Total 
Score 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Controls 000 N N N A D D AD A A N N N N N 21 
11-17 N N N A D AD AD A D N N N N N 24 
1-25 N N N N N N AD D D N N N N N 12 
1-24 N N N N A D AD AD N N N N N N 18 
814 N N N N A N AD A A N N N N N 15 
2-30 N N N A A D AD AD D N N N N N 24 
2-37 N N N A N AD AD A D N N N N N 21 
1-23 N N N N N D AD AD D N N N N N 18 
2-29 N N N N N D A A N N N N N N 6 
3-44 N N N N D N AD AD AD N N N N N 21 
2-34 N N N N N N AD AD AD N N N N N 18 
3-43 N N N N N N A A AD N N N N N 12 

Vaccinates 818*               3 
805 N N N N N N N N N N N N N N 0 
008*               3 
407 N N N N N N N N N N N N N N 0 
108 N N N N N N N N N N N N N N 0 
722 N N N N N N N N N N N N N N 0 
727 N N N N N N N N N N N N N N 0 
802 N N N N N N N N N N N N N N 0 
314 N N N N N N N N N N N N N N 0 
22 N N N N N N N N N N N N N N 0 
71*               6 
706 N N N N N N N N N N N N N N 0 
750 N N N N N N N N N N N N N N 0 
289 N N N N N N N N N N N N N N 0 
66 N N N N N N N N N N N N N N 0 
72 N N N N N N N N N N N N N N 0 
701 N N N N N N N N N N N N N N 0 
283 N N N N N N N N N N N N N N 0 
137 N N N N N N N N N N N N N N 0 
826 N N N N N N N N N N N N N N 0 
717*               3 
11 N N N N N N N N N N N N N N 0 
93 N N N N N N N N N N N N N N 0 
353 N N N N N N N N N N N N N N 0 

N: Normal 
D: Diarrhea 
A: Anorexia 
*: Missing data for individual days. 
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Study Type Efficacy 
Pertaining to  Herpes virus, Bovine [Infectious bovine rhinotracheitis (IBR) 

virus] 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

infectious bovine rhinotracheitis (IBR) virus  
Product Administration  Two doses intramuscularly 21 days apart 
Study Animals  Twenty-nine (29) calves: 24 vaccinates and 5 controls; 

seronegative for IBR 
Challenge Description  Virulent IBR 14 days after second dose of vaccine 
Interval observed after 
challenge 

Temperatures and clinical observations were recorded 2 days 
before challenge and continuing until 14 days after challenge. 

Results A scoring system for evaluation of clinical responses as indices of 
severity of disease due to IBR virus infection was used: 
 

Response to Challenge Numerical 
Value 
(Point/day) 

Temperature Elevation: 
≥ 1.0ºF above average pre-challenge value 
≥ 2.0ºF above average pre-challenge value 
≥ 3.0ºF above average pre-challenge value 

 
1 
2 
3 

Clinical Symptoms: 
Nasal discharge 
Ocular discharge/Conjunctivitis 
Coughing/Audible rale/Heavy breathing 

 
3 
3 
3 

Death 20 
 
Total Scores based on points/day: 
 

Treatment Groups Animal ID Score  
Controls 1419 30 

1428 38 
1455 67 
1457 49 
1474 56 

Vaccinates 1324 1 
1329 1 
1332 1 
1341 0 
1345 0 
1402 9 
1405 1 
1414 0 
1415 0 
1417 10 
1421 0 
1424 2 
1426 1 
1444 4 
1446** ND 
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1447 5 
1448 0 
1458 0 
1464 1 
1468 0 
1473 0 
1476 0 
1479 0 
1480 3 

**: Animal died from strangulation 
ND: Not Determined  
 
See next pages for individual data. 
 

USDA Approval Date 06/24/1985 
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Rectal Temperatures in ºF: 

 
 
 
*:  Animal died from strangulation 
-: Not Determined 
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Clinical Signs of IBR Virus infection: 
 

Treatment 
Groups 

Animal 
ID 

Days Post-Challenge Total Score 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Controls 1419 N N ND OD 
ND 

OD 
ND* 

ND ND ND N N N N N N 24 

1428 N ND ND ND N N OD 
ND 

OD OD N N N N N 21 

1455 N ND ND OD 
ND 
HB 

OD 
ND 
HB 

ND 
HB 

ND 
HB 

ND 
HB 

ND 
HB 

ND ND N N N 54 

1457 N N OD OD OD 
ND 

OD 
ND 

OD 
ND 

OD 
ND 

N N N N N N 30 

1474 N ND OD 
ND 

ND OD 
ND 

ND OD 
ND 

OD OD 
ND 

OD OD N N N 42 

Vaccinates 1324 N N N N N N N N N N N N N N 0 
1329 N N N N N N N N N N N N N N 0 
1332 N N N N N N N N N N N N N N 0 
1341 N N N N N N N N N N N N N N 0 
1345 N N N N N N N N N N N N N N 0 
1402 N N N ND N N N N N N N N N N 3 
1405 N N N N N N N N N N N N N N 0 
1414 N N N N N N N N N N N N N N 0 
1415 N N N N N N N N N N N N N N 0 
1417 N N N OD N N N N N N N N N N 3 
1421 N N N N N N N N N N N N N N 0 
1424 N N N N N N N N N N N N N N 0 
1426 N N N N N N N N N N N N N N 0 
1444 N N N N N N N N N N N N N N 0 
1446** N N N N N - - - - - - - - - - 
1447 N N N N N N N N N N N N N N 0 
1448 N N N N N N N N N N N N N N 0 
1458 N N N N N N N N N N N N N N 0 
1464 N N N N N N N N N N N N N N 0 
1468 N N N N N N N N N N N N N N 0 
1473 N N N N N N N N N N N N N N 0 
1476 N N N N N N N N N N N N N N 0 
1479 N N N N N N N N N N N N N N 0 
1480 N N N N N N N N N N N N N N 0 

N: No visible signs of IBR virus infection 
ND: Nasal Discharge 
OD: Ocular discharge/lacrimation/conjunctivitis 
HB: Heavy/labored breathing or audible rale 
*: ND (blood) 
**:  Animal died from strangulation 
-: Not Determined 
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Serum-neutralizing Antibodies against IBR Virus Following Vaccination and Challenge: 
 

Treatment Groups Animal ID Serum-neutralizing Antibodies Titers1 
Days Post-Vaccination 
Day 0 Day 21 Day 35 Day 49 

Controls 1419 <2 <2 <2 32 
1428 <2 <2 <2 90 
1455 <2 <2 <2 256 
1457 <2 <2 <2 90 
1474 <2 <2 <2 182 

Vaccinates 1324 <2 <2 9 256 
1329 <2 <2 10 256 
1332 <2 <2 6 256 
1341 <2 3 12 362 
1345 <2 <2 12 512 
1402 <2 <2 <2 512 
1405 <2 <2 14 512 
1414 <2 <2 8 512 
1415 <2 <2 10 512 
1417 <2 <2 4 512 
1421 <2 3 17 256 
1424 <2 <2 8 256 
1426 <2 <2 7 256 
1444 <2 <2 11 256 
1446 <2 <2 14 ND2 
1447 <2 <2 <2 128 
1448 <2 4 16 256 
1458 <2 <2 28 512 
1464 <2 <2 8 512 
1468 <2 <2 11 256 
1473 <2 <2 17 256 
1476 <2 <2 24 512 
1479 <2 <2 8 256 
1480 <2 <2 4 90 

1: Serum-neutralizing antibody titers expressed as reciprocal of end-point dilution of serum 
2:  Not determined (ND) as the animal died from strangulation 
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Study Type Efficacy 
Pertaining to  Bovine Parainfluenza type 3 Virus (PI3) 
Study Purpose Demonstrate efficacy against respiratory disease caused by PI3 
Product Administration  Two doses intramuscularly with a 21-day interval between the 

injections. 
Study Animals  Thirty-three calves; 25 vaccinates and 8 controls. All controls were 

seronegative for PI3, 3 vaccinates had low to medium level of 
neutralizing antibodies.  

Challenge Description  PI3 challenge 14 days post second vaccination 
Interval observed after 
challenge 

Serum samples were collected on day 0 (first vaccination), day 8, 
day 21 (date of second vaccination), day 35, day 43 (8 days after 
challenge) and day 49 (14 days after challenge inoculation). 
Clinical observations, temperatures, and nasal swabs were 
collected daily for 14 days after challenge.  
 

Results  Summary of Number of post-challenge days with positive PI3 
virus isolation: 
 

Treatment Groups Animal ID Days 
Controls Y96/8 8 

Y427/9 9 
Y98/10 6 
Y17/14 8 
Y20/16 11 
51 7 
57 6 
58 11 

Vaccinates R82/1 4 
Y22/3 5 
183/4 5 
Y19/5 5 
Y94/6 3 
Y426/15 5 
R86/17 5 
Y23/22 5 
Y93/32 5 
Y97/36 7 
R77/18 5 
R78/19 5 
R90/20 3 
R85/21 1 
R91/38 0 
Y425/12 5 
Y424/23 5 
Y15/25 5 
182/26 0 
184/27 4 
Y428/28 5 
Y95/33 4 
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Y18/34 0 
R83/35 0 
Y16/37 4 

 
See Individual data in the next tables. 
 

USDA Approval Date 03/10/1986 
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Serological Response of Calves: 
 

Treatment 
Groups 

Animal 
ID 

Sero-neutralizing Titers* on Days of Study (Day 0 is Day of 
First Vaccination, Day 35 is Day of Challenge) 

0 8 21 35 49 
Controls Y96/8 < 2 < 2 < 2 < 2 512 

Y427/9 < 2 < 2 < 2 < 2 128 
Y98/10 < 2 < 2 < 2 < 2 384 
Y17/14 < 2 < 2 < 2 < 2 96 
Y20/16 < 2 < 2 < 2 < 2 192 
51 < 2 < 2 < 2 < 2 24 
57 < 2 < 2 < 2 < 2 384 
58 < 2 < 2 < 2 < 2 256 

Vaccinates R82/1 < 2 < 2 6 48 3072 
Y22/3 < 2 < 2 12 48 3072 
183/4 < 2 < 2 4 24 1536 
Y19/5 < 2 < 2 12 16 2048 
Y94/6 < 2 < 2 < 2 16 768 
Y426/15 < 2 < 2 4 24 768 
R86/17 2 2 12 24 1536 
Y23/22 < 2 < 2 12 32 1536 
Y93/32 < 2 < 2 < 2 8 768 
Y97/36 < 2 < 2 < 2 12 768 
R77/18 < 2 < 2 12 48 1536 
R78/19 < 2 < 2 48 48 3072 
R90/20 < 2 < 2 4 32 3072 
R85/21 < 2 2 32 96 2048 
R91/38 24 192 192 192 768 
Y425/12 < 2 < 2 4 12 1024 
Y424/23 < 2 < 2 24 48 4096 
Y15/25 < 2 < 2 64 48 4096 
182/26 < 2 6 32 48 1536 
184/27 < 2 2 48 16 1024 
Y428/28 < 2 < 2 4 12 4096 
Y95/33 < 2 < 2 < 2 4 1024 
Y18/34 < 2 < 2 32 256 3072 
R83/35 3 256 192 192 256 
Y16/37 < 2 < 2 24 48 1024 

*Titer < 2 is considered seronegative 
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Virus Isolation from Nasal Swabs Obtained Daily from the Day of Challenge to Day 14: 
 

Treatment 
Groups 

Animal 
ID 

Study Days post-Challenge 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Controls Y96/8 - + + + + + + + + - - - - - - 
Y427/9 - + + + + + + + + + - - - - - 
Y98/10 - + + + + + + - - - - - - - - 
Y17/14 - + + + + + + + + - - - - - - 
Y20/16 - + + + + + + + + + + + - - - 
51 - + + + + + + + - - - - - - - 
57 - + + + + + + - - - - - - - - 
58 - + + + + + + + + + + + - - - 

Vaccinates R82/1 - - + + + + - - - - - - - - - 
Y22/3 - + + + + + - - - - - - - - - 
183/4 - + + + + + - - - - - - - - - 
Y19/5 - + + + + + - - - - - - - - - 
Y94/6 - - - + + + - - - - - - - - - 
Y426/15 - + + + + + - - - - - - - - - 
R86/17 - + + + + + - - - - - - - - - 
Y23/22 - + + + + + - - - - - - - - - 
Y93/32 - + + + + + - - - - - - - - - 
Y97/36 - + + + + + + + - - - - - - - 
R77/18 - + + + + + - - - - - - - - - 
R78/19 - + + + + + - - - - - - - - - 
R90/20 - + + + - - - - - - - - - - - 
R85/21 - + - - - - - - - - - - - - - 
R91/38 - - - - - - - - - - - - - - - 
Y425/12 - + + + + + - - - - - - - - - 
Y424/23 - + + + + + - - - - - - - - - 
Y15/25 - + + + + + - - - - - - - - - 
182/26 - - - - - - - - - - - - - - - 
184/27 - + + + + - - - - - - - - - - 
Y428/28 - + + + + + - - - - - - - - - 
Y95/33 - + + + + - - - - - - - - - - 
Y18/34 - - - - - - - - - - - - - - - 
R83/35 - - - - - - - - - - - - - - - 
Y16/37 - + + + + - - - - - - - - - - 

+: Virus was isolated; -: Virus was not isolated 
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Rectal Temperatures in ºF: 
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Clinical Signs of PI3 viral infection: 
 

Treatment 
Groups 

Animal 
ID 

Days Post-Challenge 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Controls Y96/8 N N N N N N N N N N N N N N 
Y427/9 N N N N N N N N ND ND N N N N 
Y98/10 N N N N N N N N N N N N N N 
Y17/14 N N N N N N N N* ND* ND* N N N N 
Y20/16 N N N N N ND ND ND ND N N N N N 
51 N N N N N N N N N N N N N N 
57 N N N N N N N N N N N N N N 
58 N N N N N N N N ND ND N N N N 

Vaccinates R82/1 N N N N N N N N N N N N N N 
Y22/3 N N N N N N N N N N N N N N 
183/4 N N N N N N N N N N N N N N 
Y19/5 N N N N N N N N N N N N N N 
Y94/6 N N N N N N N N N N N N N N 
Y426/15 N N N N N N N N N N N N N N 
R86/17 N N N N N N N N N N N N N N 
Y23/22 N N N N N N N N N N N N N N 
Y93/32 N N N N N N N N N N N N N N 
Y97/36 N N N N N N N N N N N N N N 
R77/18 N N N N N N N N N N N N N N 
R78/19 N N N N N N N N N N N N N N 
R90/20 N N N N N N N N N N N N N N 
R85/21 N N N N N N N N N N N N N N 
R91/38 N N N N N N N N N N N N N N 
Y425/12 N N N N N N N N N N N N N N 
Y424/23 N N N N N N N N N N N N N N 
Y15/25 N N N N N N N N N N N N N N 
182/26 N N N N N N N N N N N N N N 
184/27 N N N N N N N N N N N N N N 
Y428/28 N N N N N N N N N N N N N N 
Y95/33 N N N N N N N N N N N N N N 
Y18/34 N N N N N N N N N N N N N N 
R83/35 N N N N N N N N N N N N N N 
Y16/37 N N N N N N N N N N N N N N 

N: No visible signs of PI3 virus infection 
ND: Nasal Discharge 
*: Blood 
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Study Type Efficacy 
Pertaining to  Bovine Respiratory Syncytial Virus (BRSV) 
Study Purpose Demonstrate efficacy against respiratory disease caused by 

BRSV  
Product Administration  Two doses Intramuscularly with the second dose 3 weeks after 

the first dose 
Study Animals  32 calves; 24 vaccinates and 8 controls; Seronegative (<1:2) for 

BRSV. 
Challenge Description  BRSV challenge 21 days after second vaccination 
Interval observed after 
challenge 

Nasal swabs samples were taken for 14 days post challenge for 
isolation. Clinical evaluations (depression, anorexia, coughing, 
sneezing, rhinorrhea, lacrimation, and respiratory distress) and 
temperature collections were conducted daily for 14 days post 
challenge. 

Results See individual data on next tables. 
 

USDA Approval Date 02/17/1983 
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Isolation of Virus from Nasal Swabs Samples: 
 

Treatment 
Groups 

Animal 
ID 

Days Post-Challenge 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Controls 166 - + + + + + + + - - - - - - 
176 - + + + + + + + - - - - - - 
180 - + + + + + + - - - - - - - 
186 - + + + + + + - - - - - - - 
192 - + + + + + + - - - - - - - 
198 - - - + + + + - - - - - - - 
206 - - + + + + + + - - - - - - 
207 - - + + + + - - - - - - - - 

Vaccinates 165 - - - - + - - - - - - - - - 
167 - - + + + + - - - - - - - - 
169 - - + + + + - - - - - - - - 
170 - - + + + - - - - - - - - - 
171 - - + + + + - - - - - - - - 
172 - - + + + - - - - - - - - - 
173 - - + + + + - - - - - - - - 
177 - - + + + + - - - - - - - - 
179 - - + + + + - - - - - - - - 
181 - - + + + + - - - - - - - - 
183 - - + + + + - - - - - - - - 
185 - - + + + + + - - - - - - - 
187 - - + + + + - - - - - - - - 
188 - - + + + + - - - - - - - - 
191 - + + + + + - - - - - - - - 
193 - - + + + + - - - - - - - - 
195 - - + + + + - - - - - - - - 
199 - - + + + + - - - - - - - - 
200 - - + + + + - - - - - - - - 
203 - - + + + + - - - - - - - - 
205 - - + + + + - - - - - - - - 
210 - - - + + - - - - - - - - - 
212 - - + + + - - - - - - - - - 
217 - - - - - - - - - - - - - - 
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Temperatures: 
 

Treatment 
Groups 

Animal 
ID 

Study Days (Day 0 is challenge day) 
 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C
on

tr
ol

s 

166 AM 101.6 100.4 101.6 101.3 101.0 101.1 103.5 102.2 102.0 102.0 101.4 102.1 105.6 101.5 100.7 101.6 100.1 
PM 102.0 101.0 101.8 101.2 102.5 101.6 102.0 101.4 102.7 101.9 104.3 101.7 102.1 101.7 101.2 

176 AM 101.3 101.1 101.2 101.7 100.9 103.5 102.2 101.5 101.8 102.0 103.6 101.5 100.3 101.9 102.4 101.7 101.0 
PM 101.0 102.0 101.5 102.3 101.3 101.7 102.6 102.0 102.8 102.2 100.5 102.8 102.2 101.8 102.1 

180 AM 101.6 100.8 101.8 101.3 100.6 100.5 102.8 102.3 102.7 103.5 104.0 101.4 102.5 100.8 100.7 100.1 100.6 
PM 102.6 101.6 100.6 101.2 103.6 101.1 102.9 102.2 105.0 102.2 102.0 100.7 100.2 100.0 101.0 

186 AM 101.2 100.5 101.9 102.0 101.9 101.7 102.6 102.4 101.7 103.8 101.3 101.1 101.8 101.0 100.7 101.3 101.2 
PM 102.0 101.8 102.0 101.3 103.2 101.4 101.2 102.1 100.2 101.4 102.5 101.0 101.0 101.7 101.7 

192 AM 101.9 101.3 101.7 102.1 101.8 103.0 101.7 101.7 103.2 105.5 104.5 104.1 106.0 101.3 101.7 101.5 101.6 
PM 101.6 101.8 101.2 103.1 101.2 101.1 105.3 105.5 104.1 103.7 102.8 101.6 102.3 101.4 101.5 

198 AM 101.5 100.8 102.4 102.0 101.6 101.9 101.8 101.5 102.1 102.6 102.2 101.9 101.2 101.3 101.3 101.6 101.4 
PM 102.2 102.4 101.9 101.4 101.4 101.4 101.1 101.3 101.3 102.0 101.5 100.4 100.9 101.9 100.8 

206 AM 102.5 101.9 102.5 103.1 102.1 102.1 103.2 102.3 102.8 103.3 106.3 101.0 101.3 102.2 101.6 102.3 101.8 
PM 102.6 103.0 101.8 103.5 102.0 101.4 103.9 103.3 103.4 102.4 103.7 102.3 101.6 102.4 101.4 

207 AM 101.0 100.0 101.2 101.6 100.2 100.3 105.1 101.1 103.7 102.8 105.3 101.5 100.9 104.0 101.2 100.8 101.3 
PM 101.0 102.2 101.0 102.0 101.9 100.2 101.3 104.8 105.3 103.4 103.5 103.2 101.0 101.1 100.9 

 V
ac

ci
na

te
s 

165 AM 98.7 98.8 102.1 102.2 100.5 99.7 100.7 101.0 100.9 101.6 101.4 100.6 101.0 98.9 99.8 100.5 101.0 
PM 102.2 101.9 100.4 100.8 100.1 99.8 101.1 100.9 100.9 101.0 100.7 99.4 100.0 101.0 101.2 

167 AM 100.8 101.0 101.5 101.8 101.2 101.6 101.7 101.5 102.4 101.9 101.6 101.4 101.7 100.3 101.0 101.2 101.6 
PM 101.7 102.0 102.2 100.9 101.7 102.0 102.3 101.9 101.0 101.4 101.8 100.7 101.0 99.6 101.1 

169 AM 100.0 100.3 101.2 102.0 101.7 101.7 102.0 101.9 101.7 102.2 103.5 104.9 102.4 102.2 102.1 102.4 102.1 
PM 101.4 101.8 101.0 101.6 101.8 101.9 102.3 102.1 104.8 104.8 101.8 102.2 102.3 102.2 101.6 

170 AM 100.4 100.7 102.0 101.8 102.1 101.8 101.4 101.5 100.8 101.6 101.6 102.8 101.2 100.3 100.4 101.3 101.3 
PM 102.6 101.7 101.9 101.2 101.5 101.3 100.6 101.5 100.8 102.6 100.6 100.0 100.4 100.4 100.1 

171 AM 99.4 100.8 101.5 102.1 101.6 100.8 101.2 101.0 101.2 101.4 101.5 103.2 100.7 100.4 100.3 100.6 100.5 
PM 101.0 101.6 101.2 101.6 101.2 101.4 100.9 101.8 102.8 103.8 101.8 100.1 100.1 102.2 101.6 

172 AM 100.6 100.4 101.4 102.1 101.6 101.5 102.0 102.1 101.0 101.6 105.4 101.3 100.7 99.3 99.6 101.1 100.9 
PM 101.7 101.8 102.0 101.7 101.9 101.8 101.3 100.9 104.1 102.0 101.6 100.1 99.6 100.6 101.2 

173 AM 98.9 100.1 101.6 102.0 101.6 101.2 101.1 101.5 101.3 103.6 101.5 102.3 103.2 101.6 101.3 100.9 100.8 
PM 101.2 101.8 100.9 101.5 100.1 101.1 101.4 103.3 100.6 103.0 102.9 102.8 101.1 101.4 101.5 

177 AM 101.0 102.6 102.8 102.7 102.7 101.8 102.6 102.8 102.4 102.7 103.5 102.8 101.8 100.4 101.3 101.3 101.6 
PM 102.6 102.7 102.4 102.0 101.9 101.7 101.6 102.2 104.3 102.6 102.5 100.5 101.5 101.8 102.1 

179 AM 100.4 100.2 101.3 102.7 100.7 101.2 101.4 102.0 102.9 102.4 101.8 104.0 101.3 100.8 99.9 100.0 101.5 
PM 101.0 102.6 102.5 101.8 101.4 101.6 102.0 101.7 101.9 103.6 103.2 100.1 100.3 101.1 100.8 

181 AM 100.3 100.4 101.7 102.0 101.5 101.5 103.3 101.7 102.0 101.8 101.4 102.6 101.4 102.2 102.5 100.8  101.6    
PM 102.4 102.0 101.2 101.5 102.8 102.0 102.3 100.8 101.8 103.0 102.4 103.4 101.9 100.4 101.3         

183 AM 100.5                                                                   101.1         101.0 101.4 101.9 101.4 101.5 101.4 101.2 102.8 101.6 101.3 102.2 101.2 100.5 100.6 100.6 
PM 102.0 101.6 102.1 101.7 101.2 101.5 101.2 102.9 101.1 101.6 101.9 100.8 101.1 100.6 100.8 

185 AM 101.0 101.7 102.2 102.3 101.7 100.7 104.3 103.4 102.8 101.7 102.0 102.2 102.1 101.3 101.4 101.9 101.7 
PM 102.2 102.0 101.0 101.6 103.5 102.8 101.7 101.2  102.0  102.2 102.0 100.4 101.4 101.8 101.3 

187 AM 101.2 102.0 102.0 102.2 102.1 102.2 102.2 102.5 101.6 102.8 105.0 101.8 102.0 101.1 101.5 101.7 102.0 
PM 102.2 102.3 101.8 101.9 102.4 101.8 101.6 102.0 104.6 102.0 101.8 101.5 101.0 100.9 101.0 

188 AM 101.9 101.5 102.2 101.7 102.1 102.0 102.0 101.3 100.5 101.9 102.1 102.9 102.0 100.3 100.1 101.0 101.5 
PM 102.4 102.2 101.6 102.2 101.8 101.1 101.1 101.5 101.6 101.7 101.8 100.5 100.6 99.8 101.9 

191 AM 100.1 100.4 102.3 102.2 101.6 101.9 101.7 103.4 101.8 101.9 102.9 105.0 100.5 101.3 101.3 101.4  100.8 
PM 102.2 101.8 101.3 102.0 101.4 103.4 101.4 101.4 102.2 104.4  103.2 99.8 100.9 100.8 100.6 

193 AM 101.7 101.8 102.2 102.5 101.5 100.4 102.0 103.7 102.6 103.1 101.9 101.9 103.6 99.7 100.7 101.5 101.4 
PM 101.8 102.4 101.9 101.5 102.2 103.1 103.1 103.1 101.7 102.4 102.3 100.8 101.8 100.0 102.0 

195 AM 100.9 101.1 102.4 102.1 102.0 102.5 102.6 103.0 102.9 102.9 104.2 103.0 103.8 103.5 101.7 101.7 103.0 
PM 102.6 102.7 101.3 101.2 102.4 103.0 102.2 102.4 104.7 102.9 103.2 104.4 104.6 103.1 102.1 

199 AM 100.5 100.4 102.5 102.2 102.1 101.9 102.5 102.9 102.0 102.5 104.6 101.9 102.6 101.8 101.5 101.7 101.7 
PM 102.0 102.4 100.8 102.0 101.9 102.2 102.8 102.0 105.5 101.6 103.4 101.5 101.4 101.0 101.0 

200 AM 100.0 99.6 103.1 102.5 101.7 102.1 101.8 101.8 102.1 102.2 102.5 103.4 101.8 101.3 102.3 101.8 102.0 
PM 102.4 102.6 102.4 102.0 102.2 101.6 102.2 102.2 102.1 103.4 101.6 104.3 102.0 101.5 101.4 

203 AM 98.0 99.6 102.1 102.2 101.7 101.0 102.2 102.2 102.6 101.8 101.7 101.4 100.1 100.0 100.4 100.7 100.4 
PM 101.8 102.3 102.1 101.8 101.7 102.0 101.0 101.1 102.8 102.4 103.2 99.2 100.0 101.2 101.8 

205 AM 100.2 101.0 101.8 102.5 102.0 102.4 101.8 102.1 101.5 102.1 102.5 102.9 102.2 101.2 101.8 101.2  101.1 
PM 102.0 101.9 101.1 101.8 101.6 101.8 101.1 101.2 102.0 102.4 102.2 101.6  101.1 101.6 101.6 

210 AM 100.4 100.4 101.5 102.0 101.4 101.7 102.0 101.9 101.3 101.6 101.2 103.2 101.9  99.0 100.1 100.8 101.2 
PM 101.6 101.8 101.7 101.6 101.8 101.5 101.8 101.4 101.3 101.9 102.6 100.6 100.3 101.2 102.1 

212 AM 99.8 101.2 101.6 102.9 102.4 102.3 101.7 103.5 100.9 102.8 103.5 103.5 102.8 101.1 102.3 101.3 101.3 
PM 101.0 102.6 101.9 101.9 101.3 101.6 101.2 101.9 103.8 103.6 102.8 102.3 102.1 101.7 101.6 

217 AM 100.3 99.8 100.3 101.5 100.5 102.0 100.7 101.1 100.4 101.3 100.6 100.3 100.3 99.0 100.3 100.1 100.1 
PM 101.2 102.1 100.9 102.0 100.8 101.3 101.1 100.7 101.1 100.9 102.0 100.8          100.2 101.2 100.6 
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Clinical Evaluations: 
 
 

Treatment 
Groups 

Animal 
ID 

Study Days (Day 0 is challenge day) 
-2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C
on

tr
ol

s 

166 N N N N N N N N R R R N N R N N N 
176 N N N N N N N N R R C R RC C RC RC RC 
180 N N N N N N N N N C C N N N N R N 
186 N N N N N N N N N R C N R N N C N 
192 N N N N N N N N R C RC N N C C N N 
198 N N N N N N N N R R R R N N R N N 
206 N N N N N N N N N N  R R R RC R RC R 
207 N N N N N N N N R C C R C C RC RC C 

V
ac

ci
na

te
s 

165 N N N N N N N N N N N N N N C N N 
167 N N N N N N N N N N RC N N N N N N 
169 N N N N N N N N N N N N C N N C N 
170 N N N N N N N N N N R N R N N N N 
171 N N N N N N N N N R N N N N N N N 
172 N N N N N N N N N N R N N N N N N 
173 N N N N N N N N N N N N N N N N N 
177 N N N N N N N N R N R N N R R N N 
179 N N N N N N N N N N N N N N N N N 
181 N N N N N N N N R R N N N N N N N 
183 N N N N N N N N N N R N N N C C N 
185 N N N N N N N N R R R N N N N N N 
187 N N N N N N N N N N R N N N N N N 
188 N N N N N N N N N R N N N N N N N 
191 N N N N N N N N R R  R N N R R R N 
193 N N N N N N N N R N N N N N N N N 
195 N N N N N N N N R R R N R N N N N 
199 N N N N N N N N R N RC N N N C N N 
200 N N N N N N N N R R RC N C C C C N 
203 N N N N N N N N N N R N N N N N N 
205 N N N N N N N N R N R N N N C N N 
210 N N N N N N N N N N C N N N N N N 
212 N N N N N N N N N N N N N R N N N 
217 N N N N N N N N N N N N N N N N N 

Code for clinical observations: 
N = Normal 
R = Rhinorrhea 
C =Coughing 
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Study Type Safety 
Pertaining to  All fractions 
Study Purpose Demonstrate safety under field conditions  
Product Administration  Two doses intramuscularly with the second dose 2 to 4 weeks after 

the first dose 
Study Animals  A total of 8,235 heads of cows, heifers, and calves in 54 groups 

were included in the study: 3,968 vaccinated and 4,267 controls  
Challenge Description  N/A 
Interval observed after 
vaccination 

Animals were observed on days 1-3, 7-14 after the first dose, at the 
time of second dose and 1-14 post second dose. Pregnant cows 
were to be observed throughout the reminder of gestation. 

Results Transient swellings at the injection site following vaccination were 
reported in 3 of the 54 groups that received the vaccine. 
 
No other adverse events were reported. 
 

USDA Approval Date 12/28/1988 
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