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RESPIRAmRY VIRUSES AND M!UBODIES IN PRECONDITIONED 
SOUTH DAKOTA FEEDER CALVES 

I M. L. Vickers and R. H. P r i t cha rd  

I Departments of Veter inary Science and 
\ Animal and Range Sciences 

Nasal swabs and blood samples were taken from a t o t a l  of 400 ca lves  on a  
precondi t ioning  eva lua t ion  program during 2 years .  F i f t y  ca lves  from each of 
fou r  South Dakota ranches were divided i n t o  precondit ioned (PC) and c o n t r o l  (CO) 
groups and sampled both on t h e  ranch and i n  t h e  f eed lo t .  The precondi t ioning  
program followed t h e  recommendations of t h e  South Dakota Beef C a t t l e  Improvement 
Associat ion and t h e  Extension Service and included vacc ina t ion  wi th  l i v e  v i r u s  
vacc ines  f o r  i n f e c t i o u s  bovine r h i n o t r a c h e i t i s  (IBR), bovine v i r a l  d i a r r h e a  (BVD) 
and parainfluenza-3 v i r u s  (PI3) . 

I n  both yea r s ,  v i r u s e s  were i s o l a t e d  from ca lves  on t h e  ranches be fo re  
vacc ina t ion .  PI3 and IBRwere r e a d i l y  i s o l a t e d  from ca lves  t h a t  were vacc ina ted  
2 weeks previously w i t h  a l i v e  i n t r a n a s a l  IBR-PI3 v i r u s  vaccine.  F i f ty - s ix  v i r u s  
i s o l a t i o n s  were made from t h e  200 ca lves  on a r r i v a l  a t  the  f e e d l o t  i n  t h e  second 
y e a r  i n  c o n t r a s t  t o  six made the  f i r s t  year .  

Serum was t e s t e d  f o r  an t ibodies  t o  IBR,  BVD, r e s p i r a t o r y  syncy t i a l  v i r u s  
(RSV) and PI3. P r w a c c i n a t i o n  an t ibod ies  were present  t o  PI3 and BVD during t h e  
f i r s t  y e a r  and t o  PI3, BM and RSV during t h e  second year .  Antibody l w e l s  
v a r i e d  among t h e  ranches. Se ro log ica l ly ,  r e s p i r a t o r y  s y n c y t i a l  v i r u s  was present  
i n  t h e  f e e d l o t  both yea r s ,  a l though i t  was only i s o l a t e d  t h e  second year .  
Sero logic  evidence from ca lves  i n  t h e  f e e d l o t  i nd ica t ed  t h a t  PI3 and RSV were t h e  
most prevalent  v i ruses .  There were no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  h e a l t h  
sco res  of precondit ioned and c o n t r o l  ca lves  and t h i s  may have been i n f 1 u e n c e d . b ~  
the  presence of o t h e r  agents ,  i . e . ,  r e s p i r a t o r y  s y n c y t i a l  v i r u s  and 
en te rov i ruses .  

(Key Words : Precondit ioning,  IBR, P13, RSV, Enterovirus,  Serology. ) 

In t roduc t ion  

Respiratory d i sease  remains a major problem i n  f e e d l o t  c a t t l e .  Vaccinat ion 
i s  thought t o  reduce the  frequency and/or  s e v e r i t y  of r e s p i r a t o r y  d i sease  seen i n  
t h e  f i r s t  few weeks a f t e r  c a t t l e  a r r i v e  a t  t h e  f eed lo t .  Accordingly, vacc ina t ion  
has been incorpora ted  i n t o  precondit ioning programs formulated t o  he lp  ca lves  
b e t t e r  endure s t r e s s  caused by shipping. The ca lves  a r e  requi red  t o  have been 
vacc ina ted ,  t r e a t e d  f o r  p a r a s i t e s ,  weaned and bunk f ed  a t  l e a s t  30 days p r i o r  t o  
shipping. V i r a l  vaccines usua l ly  recommended inc lude  IBR,  BVD, PI3 and i n  some 
programs P a s t e u r e l l a  bac te r in .  



Unfortunately,  bovine r e s p i r a t o r y  d i sease  i s  n o t  caused by a  s i n g l e  
e t i o l o g i c  agent  bu t  r a t h e r  mixed i n f e c t i o n s  involv ing  s e v e r a l  d i f f e r e n t  v i r u s e s  
and b a c t e r i a l  spec i e s .  Vaccinat ion cont inues  t o  be used t o  prevent  l o s s e s  due t o  
r e s p i r a t o r y  d i s e a s e  i n  t h e  f i r s t  few weeks i n  t h e  feedlot ,  a l though t h e r e  i s  
l i t t l e  publ ished evidence f o r  i t s  e f f i c a c y .  The fol lowing i s  a  r e p o r t  of t h e  
e t i o l o g i c  agen t s  de t ec t ed  by v i r u s  i s o l a t i o n  and s e r o l o g i c  examinations. This  i s  
p a r t  of an ongoing p r o j e c t  t o  determine t h e  e f f e c t s  of t h e  precondi t ion ing  
program on c a l f  h e a l t h  and performance under cond i t i ons  found i n  a  South Dakota 
f e e d l o t .  

Experimental Procedure 

A t  each of f o u r  wes tern  South Dakota ranches, ca lves  were weighed, 
i d e n t i f i e d  and randomly s e l e c t e d  f o r  precondi t ion ing  (PC) o r  c o n t r o l s  (CO). The 
precondi t ioned  ca lves  were vacc ina ted  and r e l eased  along w i t h  t h e  c o n t r o l  c a l v e s  
back t o  t h e  dams. Two weeks l a t e r ,  t h e  PC ca lves  were weaned. The c o n t r o l s  were 
l e f t  w i t h  t h e  cows approximately 30 days longer .  then  a l l  t h e  ca lves  were shipped 
t o  t h e  Sioux F a l l s  Stockyards. They were weighed, r e s t e d  overn ight  and shipped 
t o  t h e  r e sea rch  f e e d l o t  i n  Brookings. The c o n t r o l  ca lves  were vacc ina t ed  on 
a r r i v a l  a t  t h e  f e e d l o t .  

Vaccinat ion.  The ca lves  were vacc ina ted  w i t h  modified l i v e  v i r u s  vacc ines .  
The f i r s t  y e a r  Nasalgen IBR/P13 w a s  adminis te red  i n t r a n a s a l l y  and BVD 
in t r amuscu la r ly  (IM). The second yea r ,  one-half of t h e  ca lves  (ranches A and B) 
were vacc ina t ed  w i t h  t h e  same vacc ines  and t h e  remainder (C and D) were 
vacc ina ted  in t ramuscular ly  w i t h  Resbo-3 (IBR/BVD/PI3). The ca lves  were a l s o  
g iven  a  b a c t e r i n  conta in ing  seven spec i e s  of c l o s t r i d i a  and t r e a t e d  f o r  
p a r a s i t e s .  

V i r o l o p ~ .  Nasal swabs were obta ined  on t h e  ranch b e f o r e  vacc ina t ion ,  2  
weeks l a t e r  a t  weaning and on a r r i v a l  a t  t h e  f eed lo t .  Swabs were a l s o  obta ined  
from f i v e  ca lves  w i t h  e l eva t ed  temperatures  t h a t  had been c u l l e d  f o r  t rea tment  on 
t h e  f i f t h  day a f t e r  a r r i v a l  because of s i g n s  of i n fec t ion .  Swabs were placed i n  
t r a n s p o r t  media u n t i l  processed f o r  v i r u s  i s o l a t i o n  a t  t h e  Animal Disease 
Research and Diagnos t ic  Laboratory. C e l l  c u l t u r e s  w i t h  v i r a l  cy topa th i c  e f f e c t  
were examined by s p e c i f i c  f l uo rescen t  ant ibody o r  i d e n t i f i e d  by morphology us ing  
e l e c t r o n  microscopy. 

Serology. Blood samples were obta ined  be fo re  v a c c i n a t i o n  on t h e  ranch, on 
a r r i v a l  a t  t h e  f e e d l o t  and 4 weeks l a t e r .  The second yea r ,  blood could not  be  
taken  4 weeks a f t e r  t h e  ca lves  a r r i v e d  a t  t h e  f e e d l o t  because of t h e  low ambient 
temperature,  bu t  samples were taken 6 months l a t e r .  The serum was t e s t e d  by 
s t anda rd  v i r u s  n e u t r a l i z a t i o n  t e s t s .  Twofold d i l u t i o n s  of serum were r eac t ed  
w i t h  100 t i s s u e  c u l t u r e  i n f e c t i v e  doses of IBR, BVD, PI3 and RSV, r e spec t ive ly .  
Resu l t s  a r e  expressed as t h e  r e c i p r o c a l  of t h e  h ighes t  d i l u t i o n  of serum t h a t  
i n h i b i t e d  v i r a l  r e p l i c a t i o n .  

Resu l t s  and Discussion 

Virology. The f i r s t  y e a r  of t h e  s tudy ,  PI3 v i r u s  was i s o l a t e d  b e f o r e  
v a c c i n a t i o n  from f i v e  ca lves  on one of t h e  f o u r  ranches ( t a b l e  1 ) .  Two weeks 
a f t e r  v a c c i n a t i o n  w i t h  t h e  i n t r a n a s a l  vaccine,  I B R  and PI3 v i r u s e s  could s t i l l  be 
i s o l a t e d  from both  vacc ina ted  (32%) and c o n t r o l  (28%) ca lves .  On t h e i r  a r r i v a l  



a t  t h e  f e e d l o t ,  I B R  was i s o l a t e d  from two c o n t r o l  ca lves  and f o u r  e n t e r o v i r u s e s  
were i s o l a t e d  from two PC and two CO ca lves .  

The second yea r  ( t a b l e  21, a pox v i r u s  was i s o l a t e d  from one c a l f  and an 
e n t e r o v i r u s  from another  be fo re  they  w e r e  vacc ina ted  on t h e  ranch. IBR and PI3 
were i s o l a t e d  2 weeks l a t e r  bu t  only from t h e  ca lves  t h a t  had been vacc ina t ed  
wi th  t h e  i n t r a n a s a l  vaccine.  No V ~ N S  was i s o l a t e d  from t h e  ca lves  t h a t  had been 
vacc ina ted  wi th  t h e  in t ramuscular  vaccine.  However, when t h e  ca lves  a r r i v e d  a t  
t h e  f e e d l o t ,  PI3 was i s o l a t e d  from 20 ca lves  (20%) t h a t  had been vacc ina ted  wi th  
t h e  in t ramuscular  vacc ine  and from 10  (10%) of t h e  c o n t r o l  ca lves ,  sugges t ing  
t h a t  t h e  vacc ine  d id  not  p r o t e c t  a g a i n s t  i n f e c t i o n  w i t h  t h i s  v i r u s .  I n  c o n t r a s t ,  
i n  t h e  o t h e r  two groups of ca lves  (A and B ) .  few w e r e  shedding PI3 v i r u s ,  b u t  
t h r e e  o t h e r  v i r u s e s  were present .  Besides t h e  I B R  and PI3. en t e rov i ruses  and 
r e s p i r a t o r y  s y n c y t i a l  v i r u s  were a l s o  de tec ted .  Most of t h e  v i r u s e s  were 
i s o l a t e d  from t h e  c o n t r o l  group of ca lves  (21%. t a b l e  2) .  

The d i f f e r e n c e  i n  t h e  v i r u s  i s o l a t i o n s  on a r r i v a l  a t  t h e  f e e d l o t  from 6/200 
t h e  f i r s t  y e a r  t o  56/200 i n  t h e  second y e a r  may have been inf luenced  p a r t i a l l y  by 
t h e  change from t h e  i n t r a n a s a l  vaccine,  s i n c e  30 of t h e  i s o l a t i o n s  were from 
herds  us ing  t h e  in t ramuscular  vacc ine  but  a l s o  may have been inf luenced  by t h e  
ear.ly onse t  and more seve re  w i n t e r  weather  t h a t  occurred i n  t h e  second year .  

Three of t h e  ca lves  swabbed 5 days a f t e r  a r r i v a l  w e r e  CO ca lves ,  t h e  
remainder w e r e  precondit ioned.  IBRwas i s o l a t e d  from two CO ca lves  and RSV from 
one CO c a l f .  The two PC ca lves  were negat ive  f o r  v i r u s  i s o l a t i o n .  

Serology. I n  t h e  f i r s t  yea r ,  p r w a c c i n a t i o n  ant ibody was p re sen t  t o  PI3 and 
BVD -1. me rise i n  ant ibody on ranches C and D suggested a r e c e n t  
i n f e c t i o n  w i t h  PI3. The rise i n  antibody t o  RSV i n  t h e  ca lves  from a r r i v a l  t o  4 
weeks l a t e r  i n d i c a t e s  exposure t o  t h i s  v i r u s  during t r a n s i t  o r  i n  t h e  f e e d l o t .  

I n  c o n t r a s t  t o  t h e  f i r s t  year ,  p r w a c c i n a t i o n  ant ibody t o  P13, BVD and RsV 
w a s  p re sen t  i n  t h e  c a l v e s  t h e  second y e a r  ( t a b l e  4) .  Considerable  ant ibody was 
p re sen t  t o  BVD from ranches C and D,  sugges t ing  exposure t o  t h i s  v i r u s  w h i l e  on 
t h e  ranch. One of t hese  ranches had a previous BVD problem and a change i n  t h e  
herd h e a l t h  program t h a t  included vacc ina t ion  of  dams. An ant ibody response t o  
t h e  vacc ines  administered on t h e  ranch was de t ec t ed  during t h e  second y e a r  of t h e  
s tudy,  w i t h  t h e  except ion  of PI3 i n  t h e  Resbo-3 vacc ina ted  group. The poor 
response t o  t h e  PI3 component of t h i s  vacc ine  a s  w e l l  a s  t h e  I M  r o u t e  of 
i n o c u l a t i o n  may account f o r  t h e  frequency of v i r u s  i s o l a t i o n  from t h e s e  c a l v e s  on 
a r r i v a l  a t  t h e  f e e d l o t .  The h igh  l e v e l s  of antibody t o  RSV and PI3 p re sen t  i n  
t h e  serum samples taken i n  May suggest  t h a t  bo th  RSV and PI3 were a c t i v e  i n  t h e  
ca lves  w h i l e  i n  t h e  f e e d l o t .  Levels  of ant ibody t o  t h e s e  v i r u s e s  were h ighe r  i n  
t h e  c a l v e s  f tom ranches C and D ( f i g u r e  I )  . 

Mor ta l i t y  was l m  both yea r s ;  one c a l f  was l o s t  i n  t h e  f i r s t  y e a r  and f o u r  
ca lves  t h e  second year .  Only two of t h e  death l o s s e s  i n  t h e  second y e a r  could b e  
a t t r i b u t e d  t o  an i n f e c t i o u s  agent.  Haemophilus somnus was incr imina ted  bu t  no t  
i s o l a t e d  i n  both  of t hese  cases .  I s o l a t i o n ,  however, i s  not  always p o s s i b l e  i n  
animals  t r e a t e d  w i t h  a n t i b i o t i c s .  

There i s  l i t t l e  evidence of BVD a c t i v i t y  i n  t h e  f e e d l o t  e i t h e r  year .  
Although I B R  was i s o l a t e d  from ca lves  wh i l e  they were i n  t h e  f e e d l o t ,  ant ibody 



l e v e l s  t o  I B R  were r e l a t i v e l y  low, suggest ing t h e  ca lves  were not  exposed t o  a  
f i e l d  s t r a i n  o r  t h a t  the  vaccine p rwen ted  in fec t ion .  It i s  poss ib le  t h a t  t h e  
I B R  v i r u s  c i r c u l a t i n g  i n  t h e  f e e d l o t  was the  a t t enua ted  s t r a i n  from t h e  vaccine  
and no t  a  f i e l d  s t r a i n .  

Of t h e  t h r e e  important r e s p i r a t o r y  v i r u s e s  IBR. BVD and PI3, only  PI^ 
appeared t o  be a c t i v e  i n  the  f e e d l o t  and t h e  vaccine d id  no t  appear t o  prevent  
i n f e c t i o n  wi th  t h i s  v i rus .  

The l a c k  of s i g n i f i c a n t  d i f f e rences  between t h e  h e a l t h  scores  of t h e  PC and 
CO ca lves1  may have been influenced by the  presence of o the r  agents,  i . e . ,  bovine 
r e s p i r a t o r y  s y n c y t i a l  v i r u s  and enterovi ruses .  

TABLE 1. VIRUS ISOLATIONS FROM NASAL SWABS--FIRST YEAR 

Ranch A + B Ranch C + D 
Item V i r u s  PC CO PC CO 

P r w a c c i n a t i o n  
(0 weeks ) P13 

Weaning 
(2  weeks) 

Feedlot  I B  R - f - 1 
(6 weeks Enterovi rus  2 2 - - 

TABLE 2. VIRUS ISOLATIONS FROM NASAL SWABS--SECOND YEAR 

Ranch A + Ba Ranch C +- ~b 
Item Virus PC CO PC CO 

Prevaccinat ion Pox 
(0  weeks) Enterovi rus  

Weaning P13 
( 2 weeks ) I B  R 

Feedlot  
(6 weeks 1 

PI3 
I B  R 
Enterovi rus  
RSV 

a  Vaccinated wi th  Nasalgen IBR/P13, BVD intramuscular  vaccine. 
Vaccinated wi th  Resbo-3 IBR/BVD/P13 vaccine, 

ISwann, J. K. and R. H. P r i t cha rd ,  1985, 1986. Ef fec t  of precondit ioning 
on performance and h e a l t h  of feeder  s t e e r s .  S.D. Agr. Exp. Sta. CATTLE 85-4:22 
and CATTL,E 86-14:66. 



TABLE 3 .  GEOMETRIC MEAN ANTIBODY TITERS TO BOVINE RESPIRATORY 
VIRUSES I N  200 FEEDLOT CALVES--FIRST YEAR 

Precondi t ioned  Con t ro l s  
Ranch Arr ived  Ranch Arr ived  

Prevacc Feed lo t  Prevacc Feed lo t  
Sept Nov Dec Sept Nov Dec 

I t em 0  weeks 6  weeks 1 0  weeks 0  weeks 6  weeks 1 0  weeks 

Ranches A and B 
IB R - 7 + 2  1 + 2  - - . 8  + 2  
BVD 7 + 3  1 4  T 3  7 T 4  13  + 2  4 + 2  2  1; 2  
P13 1 8 T 2  - 3 3 y 1  - 2 4  T 2  2 4 T 2  - 2 5 T 1  - 38  7 2  
RSV - - 23 5 2  - - - 9 7 1  - 

Ranches C and D 
I B R  - 4 + 2  4 + 2  - - 2 + 2  
BVD 5 + 4  1 3 5 3  1 8  5: 4  6 + 3  2 + 3  7 5 3  
P13 9  - T 3 5 4 5 2  - 7 7 5 2  7 5 3  - 5 2 z 2  6 0 5 1  
RSV - - 1 4  2  - - - 11 - 5 1 

TABLE 4. GEOMETRIC MEAN ANTIBODY TITERS TO BOVINE RESPIRATORY 
VIRUSES I N  200 FEEDLOT CALVES--SECOND YEAR 

Precondi t ioned  Con t ro l s  
Ranch Arr ived  Ranch Arr ived  

Prevacc Feed lo t  Prevacc Feed lo t  
Oct Nov May Oct Nov May 

Item 0  weeks 6  weeks 32 weeks 0  weeks 6  weeks 32 weeks 

Ranches A and Ba 
IBR - 7 + 2  2  + 4  - - 4 + 3  
BVD 1 1 + 4  1 7 T 4  5 5 6  1 2  + 3  4 + 4  6 5 5  

Ranches C and ~b 
IBR - 5 + 2  5 + 2  - - 4  + 2  
BVD 4 9 + 6  9 0 5 3  5 9 + 3  5 9 + 3  6 4 + 5  73 T 3  
PI3 2 3 T 2  1 8 5 3  9 3 5 2  2 0 T 3  2 4 z 4  1 0 6 5 2  
RSV 17 7 - 2  6 7 2  - 1 1 7 7 2  - 2 1 5 2  - 7 + 2  - 1 1 4  7 - 2  

a Vacc ina ted  w i t h  Nasalgen IBR/PI3, BVD in t r amuscu l a r  vacc ine .  
b Vacc ina ted  w i t h  Resbo-3 IBR/BVD/PI3 vacc ine .  



IBR ......... 
P I 3  - 
BVD m m - m -  

BRSV,,,, 

Figure LA: Serum n e u t r a l i z i n g  an t ibod ies '  t c  r e s p i r a t o r y  
v i ruses  i n  precondi t ioned and con t ro l  c a l v e s ,  
second year .  Ranches A and B .  



Figure 1 B  : Serum neut ra l i z ing  ant ibodies  to  r e sp i r a to ry  
v i ruses  i n  preconditioned and control  calves,  
second year .  Ranches C and D.  
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