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Abstract: T w e l v e reindeer (Rangifer tarandus) were vaccinated w i t h Brucella abortus strain 19 vaccine and 
challenge exposed w i t h B. suis type 4 t w o and one-hal f months later d u r i n g mid-ges ta t ion . A n a d d i t i o n a l 10 
reindeer served as non-vacc inated contro l s . A sharp serologic titer response was observed i n b o t h vaccinates 
and contro ls . Brucella suis type 4 was isolated f r o m tissues and b l o o d f r o m most contro ls (8 of 10, and 7 of 
10 respectively) . Seven of 11 vaccinated cows aborted, gave b i r t h to weak fawns that d i e d , or were not pregnant 
at the c o m p l e t i o n of the experiment . Brucella suis type 4 was isolated f r o m the tissue of 4 of 12 vaccinates at 
necropsy . It was c o n c l u d e d that, under the condi t ions of this experiment , B. abortus strain 19 vaccine i n reindeer 
d i d not p r o v i d e adequate p r o t e c t i o n against challenge exposure w i t h v i ru lent B. suis type 4 organisms. 
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Introduction 
Reindeer (Rangifer tarandus) herding in 

A l a s k a has been a viable industry since 1892 
when herds were first in troduced f r o m Siberia 
for use by the E s k i m o s . The A l a s k a N a t i v e 
C l a i m s Settlement A c t has stimulated g r o w t h of 
commercia l reindeer p r o d u c t i o n in the past few 
years w i t h approximately 30,000 animals n o w 
being herded. Brucel losis caused by Brucella suis 
type 4 has historical ly been a p r o b l e m in these 
herds (Meyer , 1966, Die ter i ch , 1981). Because 
vaccination against brucellosis can potential ly 
reduce herd p r o d u c t i o n losses, investigations are 
cont inuing to determine the most efficient 
vaccine for use against B. suis type 4 infection in 
reindeer. Observat ions on the efficacy of B. 
melitensis strain H - 3 8 and B. abortus strain 45/20 
vaccines have been reported previously (Diete
rich et al , 1980; 1981). Because B. abortus strain 
19 vaccine is wide ly employed to protect 
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domestic cattle against B. abortus infections, the 
efficacy of this vaccine against B. suis type 4 
infections i n reindeer was examined. 

Materials and methods 
Facilities - D u r i n g the s tudy, all reindeer were 

maintained in isolat ion rooms (10.5 n r ) , 2 or 3 
reindeer in a r o o m ; bedding material was w o o d 
shavings. The l ight-dark cycles in the animal 
r o o m were adjusted to simulate natural c o n d i t i 
ons. Reduced air pressure was maintained in all 
animal and w o r k rooms, and exhaust air was 
passed through absolute filters. Personnel 
entered through s h o w e r - i n - s h o w e r - o u t air locks 
and wore protective c lo th ing . Pass- through 
autoclaves and sewage k i l l tanks were used to 
prevent environmental contaminat ion. Serologic 
and bacteriologic studies were per formed in 
isolation suites. 
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Experimental procedure - T w e n t y - t w o re in
deer, i n c l u d i n g 12 (11 mature females and 1 
mature male) in the vaccinated groups and 10 (all 
mature females) i n the non-vaccinated c o n t r o l -
groups, were invo lved in t w o similar investiga
tions (1978-79, 1979-80). A l l females had been 
w i t h males d u r i n g the September-October 
rutt ing season and were assumed to be pregnant. 
P r i o r to the investigation, all 22 reindeer were 
seronegative for brucellosis by the standard plate 
(SP), r ivanol (Riv) , complement f ixat ion ( C F ) , 
and buffered Brucella antigen ( B B A ) rapid card 
tests. The 1978-79 vaccinates and controls were 
also seronegative by the standard tube (ST), 
mercaptoethanol ( M E ) and ant ig lobul in ( A G ) 
test. A l l were negative o n hemocul ture , and their 
hematologic values ( W B C , P C V , differential 
W B C ) were w i t h i n n o r m a l values. D u r i n g the 
study a commerc ia l grain and pellet mixture 
( Q u a l i t y Texture , Fisher M i l l s Inc . , Seattle, 
W a s h i n g t o n , U S A ) was fed ad l i b i t u m . 

E a c h vaccinated deer received a 1-ml dose of 
approximately 3x10 s c o l o n y f o r m i n g units 
( C F U ) of B. abortus strain 19 vaccine subcuta-
neously in the right shoulder area in N o v e m b e r . 
A p p r o x i m a t e l y t w o and one-half months later at 
mid-gestat ion, both the vaccinated and the 
contro l reindeer were challenge exposed c o n -
junct ival ly w i t h approximately l x l O 7 C F U of B. 
suis type 4 organisms i n 0.1 m l . of saline. 
Post -vaccinat ion and post-challenge b l o o d 
samples were obtained weekly or b iweekly for 
serologic testing and bacteriologic culture. 
Serologic and bacteriologic examinations were 
carried out o n b l o o d and b o d y tissues using the 
methods previously described (Dieter ich , 1981). 
Reindeer f r o m both groups and their viable 
of fspr ing were necropsied approximately 4 
months after challenge exposure. Tissues exami
ned bacteriological ly i n c l u d e d : retropharyngeal , 
mandibular , suprapharyngeal , paro t id , presca-
pular , prefemoral , popl i teal , external and 
internal i l l iac , mesenteric, mediastinal , supra-
m a m m a r y , and superficial inguinal l y m p h nodes, 
and port ions of spleen, l iver, biceps femoris 
muscle, uterus, cervix, and udder or testes. 
Tissues or f luids were collected f r o m other areas 
if lesions were observed. 

Results 
Results of all serologic tests f o l l o w e d a similar 

pattern (F ig . 1). O n e to 3 weeks after vaccination 
(or challenge in the c o n t r o l group) , there was a 

sharp increase in ant ibody titer w h i c h peaked at 
approximately 1 m o n t h . Posi t ive serologic 
responses were first detected in the SP , B B A , C F 
and R i v tests f o l l o w d by the ST, A G and M E 
tests. A slight anamnestic response was seen in 
the vaccinates 2 to 4 weeks after challenge 
exposure. Titers in both groups dropped to 
moderate levels by the end of the experiment. 
Serologic titers were detected in 1 of 6 fawns in 
the vaccinated group in 7 of 9 fawns in the contro l 
group. 

Brucella abortus strain 19 was cultured f r o m 
the b l o o d of 4 of the 12 vaccinates w i t h i n 1 m o n t h 
of vaccination. Brucella suis type 4 was isolated 
f r o m hemocultures of 2 other vaccinates after 
challenge. H e m o c u l t u r e s f r o m 7 of the 10 contro l 
animals were culture posit iv for B. suis type 4 
after challenge. Brucella suis type 4 was cultured 
f r o m vaginal swabs f r o m one of 6 vaccinates and 
6 of 9 controls . 

A l l 21 of the adult females (11 vaccinates and 
10 controls) were presumed to be pregnant at the 
start of the s tudy. O n e of the 11 vaccinates 
aborted, and 2 gave b i r th to weak fawns that died 
a short t ime later. F o u r vaccinates d i d not 
produce surv iv ing fawns. T h e remaining 4 
vaccinates d i d - not produce fawns, and no 
external signs of abort ion were observed. T w o 
of the contro l reindeer aborted culture-posi t ive 
fetuses, 2 delivered weak fawns that died (both 
culture posit ive) , and the remaining 6 gave b i r th 
to live surv iv ing fawns. 

Brucella abortus strain 19 was isolated f r o m 
the tissue of 1 of 12 vaccinates cultured at 
necropsy. Brucella suis type 4 was isolated f r o m 
tissues of 4 vaccinated adults and f r o m the 2 
healthy fawns b o r n in that group. Brucella suis 
type 4 was isolated f r o m tissues f r o m 8 of the 10 
controls and f r o m 9 of their fawns. O n e m i l k 
sample f r o m a c o n t r o l reindeer was culture 
posit ive, but no m i l k samples f r o m the vaccinates 
were culture posit ive for B. suis type 4. 

Discussion 
The challenge i n o c u l u m used i n these studies 

was sufficient to cause infect ion in 8 of 10 
controls . In a d d i t i o n , 7 of 10 were positive o n 
hemoculture , al l sero-converted, and 4 of 10 
aborted or had weak fawns that d ied . These data 
indicate an adequate challenge procedure and 
dose were used o n the controls and strain 19 
vaccinates. 
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F i g . 1. T y p i c a l geometric mean titers of reindeer vaccinated w i t h strain 19 and later challenge exposed w i t h 
B. suis type 4. 

The efficacy of the strain 19 vaccine against 
reproductive loss was unsatisfactory since 7 of 
11 vaccinated cows aborted, gave b ir th to weak 
fawns that d ied , or were barren. W h i l e it was not 
possible to c o n f i r m early pregnancy i n the test 
reindeer, it was unusual that all the controls were 
pregnant whi le 4 of the 11 vaccinates were 
barren. In 2 previous studies, o n l y 1 of 20 
reindeer was not pregnant w h e n bred and held 
under s imilar condit ions . In addi t ion , tissues 
f r o m 1 of the barren vaccinates was culture 

positive for strain 19 as w e l l as B. suis type 4. 
Quest ions concerning the pathogenici ty of strain 
19 were addressed in a subsequent study 
(Dieter ich, in Prep. ) . 

Isolation of B. suis type 4 f r o m tissues f r o m 
4 of the 12 vaccinates and f r o m 2 of 7 of their 
fawns was further evidence of vaccine failure. 
Increased resistance of reindeer to brucellosis 
was successfully demonstrated in a previous 
similar experiment using B. abortus 45/20 vaccine 
and indicated reindeer are capable of p r o d u c i n g 
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i m m u n i t y to infect ion (Dieter ich et al , 1981). 
It was conc luded that, under the condit ions of 

this experiment, B. abortus strain 19 vaccine in 
reindeer d i d not provide adequate protec i ton 
against challenge w i t h virulent B. suis type 4 
organisms. 
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