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A COMPARATIVE AND QUANTITATIVE STUDY OF THE VIRULENCE OF SEVERAL
CULTURES OF BRUCELLA ABORTUS FOR THE GUINEA PIG  AND COW*

I n  t h e  s t u d y  o f  a n  i n f e c t i o u s  d i s e a s e  i t  i s  a lw a y s  i m p e r a t i v e  

t h a t  one know t h e  minimum num ber o f  t h e  c a u s a t i v e  m ic r o o r g a n i s m s  t h a t  i s  

r e q u i r e d  t o  e s t a b l i s h  i n f e c t i o n  i n  t h e  s p e c i e s  o f  a n im a l  u n d e r  s t u d y .  

G e n e r a l l y  i t  i s  r e c o g n i z e d  t h a t  im m un ity  t o  b a c t e r i a l  i n v a s i o n  I s  a r e l a ­

t i v e  s t a t e  an d  may b e  overw helm ed  by  e x p o s u re  t o  l a r g e  num bers  o f  m i c r o ­

o rg a n is m s  .

I t  i s  n o t  s u r p r i s i n g  t h a t  more w ork  h a s  n o t  b e e n  done t o  d e t e r ­

m ine  t h e  minimum i n f e c t i v e  d o se  o f  B r u c e l l a  f o r  c a t t l e  a s  s u c h  s t u d i e s  

a r e  v e r y  c o s t l y .  A p a r t  f r o m  t h e  econom ic  c o n s i d e r a t i o n  t h e r e  a r e  a t  l e a s t  

tw o  o t h e r  e x p l a n a t i o n s  f o r  t h e  l a c k  o f  s t u d i e s  o f  t h i s  n a t u r e *  One i s  t h a t  

c a t t l e  f r e q u e n t l y  r e s p o n d  i r r e g u l a r l y  t o  e i t h e r  n a t u r a l  o r  e x p e r i m e n t a l  i n ­

f e c t i o n  e s p e c i a l l y  w hen t h e  c r i t e r i a  o f  i n f e c t i o n  a r e  t h e  d e m o n s t r a t i o n  o f  

B r u c e l l a  i n  t h e  f e t u s ,  f e t a l  m em branes o r  c o l o s t r u m  m i l k .  T h i s  i r r e g u l a r i t y  

i n  r e s p o n s e  h a s  c o n s e q u e n t l y  s u g g e s t e d  t h a t  t h e  s i z e  o f  t h e  i n f e c t i v e  d o se  

i s  o f  l i t t l e ,  i f  an y  i m p o r t a n c e ,  e s p e c i a l l y  when t h e  a n im a ls  a r e  e x p o s e d  v i a  

n a t u r a l  r o u t e s *  The s e c o n d  e x p l a n a t i o n  i s  t h a t  m o s t  w o r k e r s  h a v e  e x p e c t e d  o r  

ho p ed  f o r  t h e  d e v e lo p m e n t  o f  a m ore  s o l i d  im m u n ity  i n  c a t t l e  t h a n  h a s  t h u s  

f a r  b e e n  d e m o n s t r a t e d .  C o n s e q u e n t ^  a v e r y  s e v e r e  c h a l l e n g i n g  d o se  h a s  b e e n  

a d m i n i s t e r e d  i n  m o s t  e x p e r i m e n t a l  a t t e m p t s  i n  im m u n iz a t io n .

T h i s  s t u d y  i s  p a r t  o f  t h e  c o o p e r a t i v e  p r o j e c t  b e tw e e n  

t h e  B u reau  o f  A nim al I n d u s t r y ,  U. S .  D e p a r tm e n t  o f  

A g r i c u l t u r e  and  t h e  M ic h ig a n  A g r i c u l t u r a l  E x p e r im e n t  

S t a t i o n .
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H agan  ( l  an d  2 )  h a s  s t a t e d  t h a t  t h e  i n f  a c t i v i t y  o f  B r .  a b o r t u s  

f o r  g u i n e a  p i g s  was e x t r e m e l y  g r e a t .  I t  was com pu ted  t h a t  somewhat l e s s  

t h a n  100 o rg a n is m s  w ere  r e q u i r e d  t o  i n f e c t  m o s t  g u i n e a  p i g s .  O c c a s i o n a l l y  

h e  e n c o u n t e r e d  g u i n e a  p i g s  t h a t  had  a  g r e a t e r  r e s i s t a n c e  t o  i n f e c t i o n  t h a n  

t h e  a v e r a g e .  The m o s t  r e s i s t a n t  g u in e a  p i g  e n c o u n t e r e d  was i n f e c t e d  by  a  

num ber o f  o rg a n is m s  co m p u ted  t o  b e  l e s s  t h a n  1 0 ,0 0 0 .  H agan a l s o  n o t e d  t h a t  

t h e  p r i n c i p a l  e f f e c t  on  t h e  c h a r a c t e r  o f  t h e  d i s e a s e ,  c a u s e d  b y  v a r y i n g  t h e  

s i z e  o f  t h e  i n f e c t i n g  d o s e ,  was a  ch a n g e  i n  t h e  t im e  r e l a t i o n s .  V e ry  s m a l l  

d o s e s  p ro d u c e d  a n  i n f e c t i o n  o f  a  s lo w e r  c o u r s e  t h a n  l a r g e r  d o s e s ,  b u t  t h e  

e v e n t u a l  r e s u l t s  w e re  p r a c t i c a l l y  t h e  sam e.

McEwen ( 6 )  i n  an  e x t e n s i v e  and  c a r e f u l l y  c o n d u c te d  e x p e r im e n t  

h a s  e s t i m a t e d  t h e  s u i t a b l e  i n f e c t i v e  do se  o f  B r .  a b o r t u s  f o r  c a t t l e  t o  be 

ll+60 x  10^ o rg a n is m s  when d e p o s i t e d  i n  t h e  c o n j u n c t i v a l  s a c .  He e x p o s e d  

f i v e  g ro u p s  o f  t e n  p r e g n a n t  h e i f e r s  e ac h  t o  d i f f e r e n t  d o s e s  o f  B r .  a b o r t u s  

b y  w ay o f  t h e  c o n j u n c t i v a .  Group 1 r e c e i v e d  1 ,1+ 60 ,000 ,000  b a c t e r i a ;  g ro u p  

2 ,  ll+,600, 000; g ro u p  3» 1,1+60, 000; g ro u p  1+, 11+6,000; an d  g ro u p  5* l,l+6o.

I n  g ro u p s  1 an d  2 ,  n i n e  h e i f e r s  becam e i n f e c t e d ;  i n  g ro u p s  3s h  an d  s e v e n ,  

f i v e  and  two h e i f e r s ,  r e s p e c t i v e l y ,  became i n f e c t e d .  A c c o rd in g  t o  t h e s e  

r e s u l t s  t h e  minimum i n f e c t i v e  d o se  o f  t h i s  s t r a i n  f o r  t h e  a v e r a g e  p r e g n a n t  

h e i f e r  was a p p r o x i m a t e l y  ll+, 0 0 0 ,0 0 0  o r g a n i s m s .

I t  h a s  lo n g  b e e n  known t h a t  p a t h o g e n ic  b a c t e r i a  o f t e n  u n d e rg o  

c h a n g e s  i n  v i r u l e n c e  when c u l t i v a t e d  on a r t i f i c a l  m e d ia  f o r  l o n g  p e r i o d s  

o f  t i m e ,  and  t h a t  i n  m ost c a s e s  t h e i r  v i r u l e n c e  c a n  be e n h a n c e d  by  p a s s a g e  

t h r o u g h  s u i t a b l e  e x p e r i m e n t a l  a n i m a l s .  H ow ever, l i t t l e  c o n c r e t e  e v i d e n c e  

c a n  b e  fo u n d  i n  t h e  l i t e r a t u r e  t o  s u b s t a n t i a t e  t h e  b e l i e f  t h a t  t h e  v i r u ­

l e n c e  o f  B r u c e l l a  c a n  b e  e n h a n c e d  b y  p a s s a g e  t h r o u g h  a n i m a l s .
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McEwen (1+) -mB.de s e r i a l  p a s s a g e s  i n  g u i n e a  p i g s  o f  a s t r a i n  o f  

Br* a b o r t u s  o f  low  v i r u l e n c e .  He m e a su re d  t h e  v i r u l e n c e  f o r  m ice  o f  t h e  

s i x t h ,  t w e n t i e t h ,  t h i r t i e t h  and  f o r t i e t h  p a s s a g e  and  fo u n d  t h a t  s e r i a l  

p a s s a g e s  t h r o u g h  g u in e a  p i g s  r e s u l t e d  i n  an  i n c r e a s e d  v i r u l e n c e .  T h ese  

same p a s s a g e s  when i n o c u l a t e d  i n t o  g u in e a  p i g s  and  p re g ? ia n t  c a t t l e  a l s o  

showed a n  i n c r e a s e  i n  v i r u l e n c e .

H agan ( l  and  2)  o b s e r v e d  t h a t  t h e  v i r u l e n c e  o f  B r .  a b o r t u s  f o r  

g u i n e a  p i g s  c o u l d  b e  r a i s e d  o r  lo w e re d  by  a p p r o p r i a t e  p a s s a g e  t h r o u g h  

t h e s e  a n i m a l s .

M e tz g e r  and  S to k e s  ( 5 ) have  o b t a i n e d  some i n t e r e s t i n g  r e s u l t s  

f ro m  lo n g  c o n t i n u e d  c u l t i v a t i o n  o f  B r . a b o r t u s  i n  t h e  l i v e  c h i c k  em bryo . 

Two s t r a i n s  o f  _Br. a b o r t u s  w e re  u s e d ;  one v i r u l e n t ,  t h e  o t h e r  o f  low 

v i r u l e n c e .  The o r i g i n a l  v i r u l e n t  s t r a i n  p ro d u c e d  l e s i o n s  and  a  h i g h  

a g g l u t i n a t i o n  t i t e r  i n  g u in e a  p i g s  and  r e q u i r e d  c a r b o n  d i o x i d e  f o r  g ro w th  

on a r t i f i c i a l  m e d ia .  At t h e  t h i r t y - n i n t h  p a s s a g e  t h i s  v i r u l e n t  s t r a i n  

a c q u i r e d  t h e  a b i l i t y  t o  g row  a r t i f i c i a l l y  w i t h o u t  c a r b o n  d i o x i d e .  A com­

p a r i s o n  o f  t h e  f o r t y - e i g h t h  a n d  f i f t i e t h  p a s s a g e s  showed t h a t  t h i s  s t r a i n  

h a d  l o s t  some o f  i t s  v i r u l e n c e  and  a b i l i t y  t o  s t i m u l a t e  a g g l u t i n i n  p r o ­

d u c t i o n  i n  t h e  g u i n e a  p i g .  T hey  s t a t e  t h a t  t h e  v i r u l e n t  s t r a i n  r e m a in e d  

sm ooth  t h r o u g h o u t  t h e  s e r i a l  p a s s a g e s  i n  c h i c k  e m b ry o s .

I n  v ie w  o f  t h e  i n c o m p le t e n e s s  o f  o u r  kn o w led g e  p e r t a i n i n g  t o  t h e  

minimum num ber o f  B r . a b o r t u s  t o  p ro d u c e  i n f e c t i o n ,  t h i s  s t u d y  c o n s t i t u t e s  

a n  e f f o r t  t o  th r o w  a d d i t i o n a l  l i g h t  on minimum i n f e c t i n g  d o s a g e ,  c h a n g e s  

i n  v i r u l e n c e  u n d e r  a r t i f i c i a l  c u l t i v a t i o n  a n d  by  r e p e a t e d  g u in e a  p i g  p a s s ­

a g e .  I n  a d d i t i o n  a  l e s s  e x t e n s i v e  e f f o r t  h a s  b e e n  made t o  d e t e r m in e  t h e  

s u i t a b l e  i n f e c t i v e  d o s e  o f  B r .  a b o r t u s  f o r  p r e g n a n t  h e i f e r s  by  way o f  t h e  

c o n j u n c t i v a .



EXPERIMENTAL PROCEDURES AND RESULTS 

S o u r c e s  an d  C h a r a c t e r i s t i c s  o f  C u l t u r e s

B. A* I*  s t r a i n  19  -  a e r o b i c  B r . a b o r t u s  I s o l a t e d  f ro m  v a c c i n e  

made b y  t h e  U. S .  B u re a u  o f  A nim al I n d u s t r y .

295 “ a e r o b i c ,  B r . a b o r t u s  i s o l a t e d  f ro m  c o w 's  m i l k  i n  M ic h ig a n

5/ 31/ 3 0 .

979 -  a e r o b i c ,  B r .  a b o r t u s  i s o l a t e d  f ro m  human b lo o d  i n  Iowa

9/ 3/ 3 0 .
A*

1099T2 -  a e r o b i c ,  B r . a b o r t u s  i s o l a t e d  f ro m  t h e  f i s t u l a  o f  a  

h o r s e  i n  M in n e s o ta  i n  1930* T h i s  c u l t u r e  grow s s l i g h t l y  on t h i o n i n  dye 

p l a t e s .

1257 -  a e r o b i c ,  B r . a b o r t u s  i s o l a t e d  f ro m  m i lk  o f  an  i n f e c t e d  

cow i n  M ic h ig a n  1 /1 3 /3 9 *

1265  -  J3 r .  a b o r t u s  i s o l a t e d  f ro m  lu n g  o f  a  b o v in e  f e t u s  i n  

I l l i n o i s  3 / 9 /b®* T h is  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  CO^ t e n s i o n  f o r  

g ro w th .

1271 -  B r .  a b o r t u s  i s o l a t e d  f ro m  human b lo o d  i n  M ic h ig a n  5/ 27 /Ll-O. 

T h i s  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  C0S t e n s i o n  f o r  g r o w th .

1280 -  B r .  a b o r t u s  i s o l a t e d  f ro m  m i l k  o f  a n  i n f e c t e d  cow i n  

M ic h ig a n  10/lj./2+0. T h i s  c u l t u r e  r e q u i r e s  an  i n c r e a s e d  C02 t e n s i o n  f o r  g r o w th .

1282 -  B r .  a b o r t u s  i s o l a t e d  f ro m  m i l k  o f  an  i n f e c t e d  cow i n  

M ic h ig a n  12/12/1+0. T h is  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  C03 t e n s i o n  f o r  

g r o w th .

128i| -  B r .  a b o r t u s  i s o l a t e d  f ro m  m i lk  o f  an  i n f e c t e d  cow i n  

M ic h ig a n  'J/2.^/hX* T h i s  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  C02 t e n s i o n  f o r  

g r o w th .



1285 -  B r . a b o r t u s  i s o l a t e d  f ro m  an  a b o r t e d  f e t u s  i n  M ic h ig a n  

2 /1 8 / I j . l .  T h i s  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  C02 t e n s i o n  f o r  g r o w th .

1287 -  B r .  a b o r t u s  i s o l a t e d  f ro m  an  a b o r t e d  f e t u s  i n  M ic h ig a n  

5 / l 8 / U l »  T h i s  c u l t u r e  r e q u i r e s  a n  i n c r e a s e d  C0S t e n s i o n  f o r  g r o w th .

1677 “ B r . s u i s  i s o l a t e d  f ro m  human b lo o d  5 / 3 / 4 0 .

M ethod o f  D e te r m in in g  lu m b e r s  o f  L iv e  B r u c e l l a

C o n s i d e r a b l e  p r e l i m i n a r y  w ork  was done t o  e s t a b l i s h  a  m e thod  

f o r  d e t e r m i n i n g  t h e  num ber o f  l i v e  o rg a n is m s  i n  a  g i v e n  s u s p e n s i o n  u s e d  

i n  i n o c u l a t i n g  e a c h  g ro u p  o f  g u i n e a  p i g s .  I t  was n e c e s s a r y  t o  f i n d  a  

s u i t a b l e  s u s p e n d in g  f l u i d ,  a  m e thod  o f  s t a n d a r d i z i n g  t h e  num ber o f  

o rg a n is m s  i n  t h e  s u s p e n s i o n ,  and  t h e  p r o p e r  d i l u t i o n s  o f  t h e  s t a n d a r d  

s u s p e n s i o n s .

The f o l l o w i n g  f o u r  s u s p e n d in g  f l u i d s  w e re  s t u d i e d :

N o n - b u f f e r e d  p h y s i o l o g i c a l  s a l t  s o l u t i o n  pH 6 . I l  

B u f f e r e d  p h y s i o l o g i c a l  s a l t  s o l u t i o n  pH 6 . 8  

1 p e r  c e n t  T r y p t o s e ,  0 .5  p e r  c e n t  s a l t  pH 6*9

0 . 1  p e r  c e n t  T r y p t o s e ,  0 . 5  p e r  c e n t  s a l t  pH 6 .9  

The b u f f e r e d  s a l t  s o l u t i o n  was made b y  d i l u t i n g  a  s t o c k  p h o s p h a t  

b u f f e r  o f  pH a b o u t  7 * 0  made a c c o r d i n g  t o  t h e  m e thod  o f  C l a r k  an d  Lubs ( 7 ) 

t o  1 :6  w i t h  p h y s i o l o g i c a l  s a l t  s o l u t i o n .

The c u l t u r e s  u s e d  w e re  s u sp e n d e d  i n  t h e s e  s o l u t i o n s  an d  s t a n d a r d
VvO '

i z e d  b y  means o f  t h e  Cenco p h o t e l o m e t e r  u s i n g  t h e  =$2 g r e e n  f i l t e r  t o  a

g a lv o n o m e te r  r e a d i n g  o f  6 8 . 5 . T h is  d e n s i t y  c o r r e s p o n d s  t o  t u b e  1 o f  t h e  

^ isMdSfcjfarl&nd n e p h e l o m e t e r .  A l l  s u s p e n s i o n s ,  e x c e p t  t h e  1 p e r  c e n t  T r y p t o s e  

b r o t h  w ere  s t a n d a r d i z e d  t o  t h i s  d e n s i t y .  The 1 p e r  c e n t  T r y p t o s e  b r o t h  

h ad  a d e f i n i t e  y e l l o w  c o l o r  an d  g av e  a  g a l v a n o m e t e r  r e a d i n g  o f  9b 0*1 t h e



p h o t e l o m e t e r  a s  co m p ared  w i t h  100 f o r  t h e  o t h e r  s u s p e n d in g  f l u i d s .  T h i s  

n e c e s s i t a t e d  a c o r r e c t i o n  o f  6  u n i t s  on t h e  g a l v a n o m e t e r  s c a l e  f o r  t h i s  

p a r t i c u l a r  s u s p e n d in g  f l u i d .

The s t a n d a r d i z e d  s u s p e n s i o n s  w e re  d i l u t e d  i n  t h e i r  r e s p e c t i v e  

d i l u e n t s  t o  1 : 1 , 0 0 0 , 0 0 0 ,  1 :5 * 0 0 0 ,0 0 0  and  1 : 5 0 , 0 0 0 , 0 0 0 .  D i f f e r e n t  am oun ts  

o f  t h e  f i n a l  d i l u t i o n s  w e re  p l a c e d  i n  s t e r i l e  P e t r i  d i s h e s  i n  t r i p l i c a t e  

a n d  T r y p t o s e  a g a r  p o u r e d  o v e r  th e m .  I n c u b a t i o n  w as c a r r i e d  o u t  f o r  f i v e  

d a y s  a t  3 7 °C* u n d e r  a e r o b i c  c o n d i t i o n s  and  i n  an  a tm o s p h e r e  o f  i n c r e a s e d  

C0S d e p e n d in g  on t h e  c u l t u r e  u s e d .  C o u n ts  w e re  made o f  a l l  p l a t e s .

A f t e r  num erous t r i a l s  i t  w a s  fo u n d  t h a t  s u s p e n s i o n s  made i n  0 , 1  

p e r  c e n t  T r y p t o s e  b r o t h  a n d  d i l u t e d  t o  1 :5 * 0 0 0 ,0 0 0  an d  1 : 5 0 , 0 0 0 ,0 0 0  gave  

n e a r l y  r e p e a t a b l e  p l a t e  c o u n t s .  One c c .  o f  1 :5 * 0 0 0 ,0 0 0  d i l u t i o n  o f  t h e  

o r i g i n a l  s u s p e n s i o n s ,  o n e - h a l f  c c .  o f  1 : 5 *0 0 0 ,0 0 0  and  o n e - h a l f  c c .  o f  

1 : 5 0 , 0 0 0 ,0 0 0  g a v e  c o n s i s t a n t l y  u n i f o r m  p l a t e  c o u n t s  o f  a b o u t  2 0 0 ,  100  

a n d  10  c o l o n i e s  r e s p e c t i v e l y .

T a b le  1 shows t h e  r e s u l t s  o f  s u s p e n d in g  c u l t u r e s  1265 an d  1271 

i n  b o t h  b u f f e r e d  and  n o n - b u f f e r e d  p h y s i o l o g i c a l  s a l t  s o l u t i o n s  and  s t a n -  ^ 

d a r d i z i n g  t h e s e  s u s p e n s i o n s  t o  t u b e  1 Mjfife^hrland n e p h e l o m e t e r  by  t h e  e y e .  

Im m ed ia te  d i l u t i o n  t o  1 : 1 , 0 0 0 , 0 0 0  and p l a t i n g  i n  v a r i o u s  am oun ts  a r e  shown 

a s  w e l l  a s  d i l u t i o n  t o  1 : 1 , 0 0 0 ,0 0 0  a f t e r  s t a n d i n g  2l\. h o u r s  a t  room te m ­

p e r a t u r e .  I t  c a n  b e  r e a d i l y  s e e n  t h a t  a d e c r e a s e  i n  num ber o f  o rg a n is m s  

o c c u r s  d u r i n g  t h e  2ij. h o u r s  i n  e i t h e r  b u f f e r e d  o r  n o n - b u f f  e r e d  s a l t  s o l u ­

t i o n s .  T h i s  w ou ld  i n d i c a t e  t h a t  s u c h  s o l u t i o n s  a r e  u n s u i t a b l e  f o r  s u s ­

p e n d in g  B r u c e l l a  when l i v e  o rg a n is m s  a r e  t o  b e  e s t i m a t e d  o r  m a i n t a i n e d .

The r e s u l t s  o f  s u s p e n d in g  c u l t u r e s  1257 1271 i n  b u f f e r e d  s a l t

s o l u t i o n  an d  s t a n d a r d i z a t i o n  o f  t h e  s u s p e n s i o n  t o  6 8 ,5  on t h e  Cenco p h o t e l o -
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m e t e r  a r e  s e t  f o r t h  i n  T a b le  2 .  P l a t e  c o u n t s  w e re  made on v a r i o u s  am oun ts  

o f  1 : 1 , 0 0 0 , 0 0 0  d i l u t i o n  o f  o r i g i n a l  s u s p e n s i o n .  The c o u n t s  o b t a i n e d  a r e  

r e l a t i v e l y  u n i f o r m  and  c o n s i d e r a b l y  lo w e r  t h a n  s i m i l a r  c o u n t s  i n  T a b l e  I  

w hen t h e  s u s p e n d e d  c u l t u r e s  w e re  s t a n d a r d i z e d  b y  e y e  t o  t u b e  1 o f  t h e  

IttCfeJ-hrland n e p h e l o m e t e r .

The r e s u l t s  o f  s u s p e n d in g  c u l t u r e  1257 i n  b o t h  b u f f e r e d  s a l t  and  

1 p e r  c e n t  T r y p t o s e  s o l u t i o n  a r e  t a b u l a t e d  i n  T a b le  3* T h ese  s u s p e n s i o n s  

w e re  s t a n d a r d i z e d  b y  e y e  t o  t u b e  1 M ^ ^ h r l a n d  and  t h e n  d i l u t e d  t o  1 : 5 *0 0 0 , 

000  i n  t h e i r  r e s p e c t i v e  d i l u e n t s .  O n e - h a l f  and  1 c . c .  am oun ts  o f  e a c h  

s u s p e n s i o n  w e re  p l a t e d  a t  i n t e r v a l s  o f  1 ,  6 ,  2lj. an d  J48 h o u r s .  The m o s t  

s t r i k i n g  f e a t u r e  o f  t h e  r e s u l t s  was t h e  d i s c r e p a n c y  i n  p l a t e  c o u n t s  b e tw e e n  

t h e  tw o  s u s p e n s i o n s  made b y  eye  i n  d i f f e r e n t  d i l u t i n g  f l u i d s ,  t h u s  i n d i c a ­

t i n g  t h a t  s t a n d a r d i z a t i o n  b y  e y e  was n o t  a  d e s i r a b l e  m e th o d .  I t  was n o t e d  

a l s o  t h a t  a  s h a r p  d e c r e a s e  i n  p l a t e  c o u n t s  o c c u r r e d  a t  t h e  21; and  lj.8 h o u r  

i n t e r v a l s  i n  t h e  b u f f e r e d  s a l t  s o l u t i o n .

T a b le  1+ shows t h e  r e s u l t s  o f  h o l d i n g  t h e  1 : 5 , 0 0 0 ,0 0 0  d i l u t i o n s ,  

made a s  d e s c r i b e d  i n  T a b le  3* room t e m p e r a t u r e  f o r  2ij. h o u r s  an d  r e ­

p l a t i n g  a t  t h e  en d  o f  t h i s  t i m e .  O b v io u s ly  t h e  b u f f e r e d  s a l t  s o l u t i o n  

e x e r t e d  a  m a rk e d  b a c t e r i c i d a l  a c t i o n  on t h e  o r g a n i s m s .  The d e c r e a s e  i n  

t h e  num ber o f  o rg a n is m s  was much g r e a t e r  i n  t h e  d i l u t ©  s u s p e n s i o n  t h a n  

i n  t h e  o r i g i n a l  s u s p e n s i o n .  T h e re  was a  s l i g h t  i n c r e a s e  i n  t h e  num ber 

o f  o rg a n is m s  i n  t h e  1 p e r  c e n t  T r y p t o s e  s o l u t i o n .

R e s u l t s  s i m i l a r  t o  T a b l e  3 a p p e a r  i n  T a b le  5 e x c e p t  t h a t  c u l t u r e s  

293  a n d 979  w e re  s u s p e n d e d  i n  p h y s i o l o g i c a l  s a l t  s o l u t i o n  r a t h e r  t h a n  

b u f f e r e d  p h y s i o l o g i c a l  s a l t  s o l u t i o n .

T a b le  6  i s  i n c l u d e d  t o  show t h e  c l o s e  a g re e m e n t  o b t a i n a b l e  by  

s t a n d a r d i z i n g  s u s p e n s i o n s  o f  a  c u l t u r e  i n  d i f f e r e n t  s u s p e n d in g  f l u i d s ,
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TABLE 2

P l a t e  C o u n ts  o f  C u l t u r e s  1257 a nd 1271

C u l t u r e  1257

P l a t e
No.

B u f f e r e d  S a l t  S o l u t i o n  
Im m ed ia te  P l a t i n g

1/lj.c .0 l / 2 c . c . l o . e .

1 225 365 8 5 ^

2 265 k3h 828

3 231 581 790

C u l t u r e  1271

P i s t e
No.

B u f f e r e d  S a l t  S o l u t i o n  
Im m ed ia te  P l a t i n g

l/ i^ c  . c . l / 2 c , c . l c  . c .

1 265 539 739

2 257 k50 835

3 23U h25 800
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TABLE 3

E f f e c t  o f  B u f f e r e d  S a l t  S o l u t i o n  an d  One P e r  C e n t  T r y p t o s e  S o l u t i o n
on C u l t u r e  1257

B u f f e r e d  S a l t  S o l u t i o n

P l a t e l / 2  c , c . 1 c * 0 *
No. 1 h r . 6  h r . 2b h r . 1+8 h r . 1 h r . 6  h r . 2b h r . 1+8 h r .

1 7 0 121 73 L)j 203 213 139 95

2 70 98 89 5k 168 c o n t £ 159 ll l+

3 98 105 73 51 222 190 178 l l i+

One P e r  C en t  T r y p t o s e  S o l u t i o n

P l a t e l / 2  c , c ♦ 1 c * c •
No. 1 h r . 6  h r . 2l+ h r . 1+8 h r .  1 1 h r . 6  h r . 2I4. h r . I4.8 h r .

1 206 193 21+1+ 206 390 1+22 333 396

2 181+ 200 238 219 371 371 397 365

3 238 209 203 215 371 Ubi 1+S9 b.19

P l a t e  w as c o n t a m i n a t e d .
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TABLE k

E f fe c t ;  o f  B u f f e r e d  S a l t  S o l u t i o n  and  T r y p t o s e  on C u l t u r e  1257
i n  Low D i l u t i o n

P l a t e
No. l a !

P l a t e
No.

1 c . C .

n *l a 6 a  * 2l+a* ij.8a *

1 Too Too Too Too
Numerous Numerous Numerous Numerous

2 t» it n ii

3 tt t! it n

g|t
D i l u t e d  s u s p e n s i o n s  o f  T a b le  3 h e l d  

2i_|. h o u r s  a t  room t e m p e r a t u r e  b e f o r e  r e ­
p l a t i n g .
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TABLE 5

E f f e c t  o f  P h y s i o l o g i c a l  S a l t  S o l u t i o n  and  One P e r  C en t T r y p to s e  
S o l u t i o n  on  C u l t u r e s  295 &nd 979

C u l t u r e  295 N o n - h u f f e r e d  S a l t  S o l u t i o n

P l a t e 1 / 2  c . c . 1 c . c .
No. 1 h r . 6  h r . 2l* h r . 1*8 h r . 1 h r . 6  h r . 2k  h r . 1*8 h r .

1 73 67 c o n t . 38 129 129 ll*0 81*

2 77 65 78 5k ii*o 127 127 98

3 83 66 70 1*7 13k ll*2 138 98

C u l t u r e 295 One P e r  C e n t  T r y p to s e  S o l u t i o n

P l a t e l / 2  c . c . 1 c . c .
No. 1 h r . 6  h r . 2k h r . 1*8 h r . 1 h r . 6 h r . 2k h r . 1*8 h r .

1 97 78 61 85 193 173 183 179

2 106 95 83 103 207 163 151 182

3 92 77 100 90 175 c o n t . 153 166

C u l t u r e  979  N o n - b u f f e r e d  S a l t  S o l u t i o n

P l a t e 1 /2 c . c . 1 c . c .
No. 1 h r . 6 h r . 2l* h r . 1*8 h r . 1 h r . 6  h i ' . 2l* h r . 1*8 h r .

1 86 83 62 1*6 179 170 118 83

2 112 77 67 38 166 11*2 c o n t . 81

3 7 9 90 c o n t . 1*7 l l t f 11*1 127 92

C u l t u r e 979  One P e r  Cen t  T r y p t o s e  S o l u t i o n

P l a t e 1 /2  c . c . 1 c . c .
No. 1 h r . 6  h r . 21* h r . 1*8 h r . 1 h r . 6  h r . 21* h r . 1*8 h r .

1 97 81* c o n t . 93 201* 195 182 212

2 lol* 87 9l+ 115 206 196 191 208

3 107 9k 107 113 192 191* 180 177
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TABLE 6

C o m p a r iso n  o f  S t a n d a r d i z i n g  D i f f e r e n t  
S u s p e n s i o n s  on P h o t e l o m e t e r

P l a t e
Im m ediate 

B u f f e r e d  Sa!
i P l a t i n g  
. t  S o l u t i o n

No. 1 /2  c . c * 1 c . c .

1 125 218

2 112 212

3 13U 237

P l a t e
One p e r  c e n t  T r y p t o s e  S o l u t i o n  

Im m ed ia te  P l a t i n g
No. 1 / 2  c . c . 1 c . c .

1 110 222

2 112 206

3 138 2J4.O
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i . e .  b u f f e r e d  s a l t  s o l u t i o n  and  1 p e r  c e n t  T r y p t o s e  s o l u t i o n *  T hese  

s u s p e n s i o n s  w e re  s t a n d a r d i z e d  t o  68*5 a &d 62*5  r e s p e c t i v e l y  on t h e  

Cenco p h o t e l o m e t e r .  O n e - h a l f  a n d  1 c . c *  am ounts  o f  1 : 5500 0 ,0 0 0  d i l u ­

t i o n  o f  t h e  o r i g i n a l  s u s p e n s i o n s  w e re  p l a t e d .

The 1 p e r  c e n t  T r y p t o s e  s o l u t i o n  p r o v e d  t o  be s u p e r i o r  t o  

t h e  o t h e r  s u s p e n d in g  f l u i d ,  b u t  i t  had  t h e  d i s a d v a n t a g e  o f  fo am in g  

u p o n  s h a k in g  and  a l s o  n e c e s s i t a t e d  a  c o r r e c t i o n  on t h e  p h o t e l o m e t e r  

r e a d i n g  t o  o b t a i n  t h e  d e s i r e d  t u r b i d i t y  r e a d i n g .  I t  was d e c i d e d  t o  

u s e  0 . 1  p e r  c e n t  T r y p t o s e  p l u s  0*5 p e r  c e n t  s a l t  s o l u t i o n  t o  e l i m i n a t e  

b o t h  t h e  c o l o r  and  u n d e s i r a b l e  f o a m in g .  I n  T a b le  7 a r e  s e t  f o r t h  t h e  

r e s u l t s  o f  p l a t e  c o u n t s  made f ro m  t h e  t h r e e  s u s p e n d in g  an d  d i l u t i n g  

f l u i d s ,  i . e . ,  0*1 p e r  c e n t  T r y p t o s e ,  b u f f e r e d  s a l t ,  an d  n o n - b u f f e r e d  

s a l t  s o l u t i o n .  C u l t u r e  1257 s u s p e n d e d  i n  t h e  3 s o l u t i o n s  an d  

s t a n d a r d i z e d  t o  6 8 . 5  o*1 t h e  Cenco p h o t e l o m e t e r .  The 3 s u s p e n s i o n s  w e re  

d i l u t e d  t o  1 : 5 , 0 0 0 , 0 0 0  i n  t h e i r  r e s p e c t i v e  d i l u e n t s  a t  i n t e r v a l s  o f  1,

6 ,  24  and  48  h o u r s .  One c . c .  am oun ts  o f  t h e  1 : 5 , 0 0 0 ,0 0 0  d i l u t i o n s  w e re  

p l a t e d  i n  t r i p l i c a t e .  I t  was n o te d  t h a t  t h e  0 . 1  p e r  c e n t  T r y p t o s e  s o l u ­

t i o n  s u s p e n s i o n  g av e  r e l a t i v e l y  c o n s t a n t  p l a t e  c o u n t s  o v e r  t h e  e n t i r e  

48  h o u r  p e r i o d  w h i l e  b o t h  t h e  b u f f e r e d  and  n o n - b u f f e r e d  s a l t  s o l u t i o n  

s u s p e n s i o n s  gave  d e c r e a s i n g  p l a t e  c o u n t s .  E ach  o f  t h e  1 : 5 , 0 0 0 , 0 0 0  d i l u ­

t i o n s  made a t  i n t e r v a l s  o f  1 ,  6 ,  24  and  48  h o u r s  was h e l d  f o r  24  h o u r s  

and  r e p l a t e d  i n  1 c . c .  a m o u n ts .  H ere  a g a i n  i t  was n o t e d  t h a t  t h e  b u f f e r e d  

a n d  n o n - b u f f e r e d  s a l t  s o l u t i o n s  e x e r t e d  a  m arked  b a c t e r i c i d a l  a c t i o n  on 

t h e  o r g a n i s m s .  T h e re  w as a s l i g h t  m u l t i p l i c a t i o n  o f  t h e  o rg a n is m s  i n  

t h e  0 . 1  p e r  c e n t  T r y p t o s e  s o l u t i o n .

The r e s u l t s  o f  s u s p e n d in g  c u l t u r e s  1287 an d  1284  i n  0 .1  p e r  

c e n t  T r y p t o s e  an d  s t a n d a r d i z i n g  t h e  s u s p e n s i o n s  t o  6 8 . 5  on t h e  p h o t e l o -
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TABLE 7

C o m p a r iso n  o f  E f f e c t s  o f  0 . 1  P e r  C e n t  T r y p t o s e  S o l u t i o n ,  
B u f f e r e d  S a l t  S o l u t i o n  a n d  N o n -B u f f e r e d  S a l t  

S o l u t i o n  on C u l t u r e  1257

1257 0*3. P e r  C en t T r y p t o s e  pH 6 .9
P l a t e

No. 1 h r . 6  h r . 21+ h r . 1+3 h r . l a * 6a* 2l+a* l+8a*

1 133 150 189 184 203 308 269 217

2 121 126 198 174 191 c o n t  • 2kQ 2Ul

3 182 218 176 168 21k 251+ 2k3 236

1257 B u f f e r e d  S a l t  S o l u t i o n  pH 6 .8
P l a t e

No. 1 h r . 6  h r . 2k h r . 1+8 h r . l a * 6 a* 2l+a* 4 8 a*

1 l i+6 152 163 81 k 10 16 35

2 108 153 181 95 10 c o n t . 17 34

3 132 171 99 c o n t . 8 0 7 23

1257 i n  N o n -B u f f e r e d S a l t  S o l u t i o n pH 6 . 4
P l a t e

No. 1 h r . 6  h r . 2l+ h r . 1+8 h r . la * 6 a* 2l+a* 48  a*

1 13*4- 147 100 52 17 k 0 0

2 135 112 93 69 h i c o n t . 0 2

3 117 170 122 80 55 2 0 2

1 :5  m i l l i o n  d i l u t i o n  h e l d  21+ h o u r s  a t  room t e m p e r a t u r e  
and  r e p l a t e d  i n  1 c . c .  am oun ts
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m e t e r  a r e  s e t  f o r t h  i n  T a b le  8 .  The s u s p e n s i o n s  w e re  d i l u t e d  t o  

1 :5 * 0 0 0 ,0 0 0  and  1 : 5 0 , 0 0 0 ,0 0 0  an d  p l a t e d  i n  t r i p l i c a t e  a s  f o l l o w s :

1 c . c .  o f  1 :5 * 0 0 0 ,0 0 0  d i l u t i o n  o f  o r i g i n a l  s u s p e n s i o n ,  l / 2  c . c .  o f  

1 :5 * 0 0 0 ,0 0 0  and  l / 2  c . c .  o f  1 :5 0 , 0 0 0 ,0 0 0  d i l u t i o n .  T h i s  p r o c e d u r e  

g a v e  p l a t e  c o u n t s  o f  a b o u t  200 ,  100 a n d  10 c o l o n i e s  r e s p e c t i v e l y  and  

w as u s e d  i n  t h e  g u i n e a  p i g  i n o c u l a t i o n  e x p e r i m e n t s  a s  s t a n d a r d  p r o ­

c e d u r e .

I n  V iv o  V i r u l e n c e  S t u d i e s

M ost o f  t h e  e x p e r i m e n t s  c a r r i e d  o u t  t o  d e t e r m in e  v i r u l e n c e  

an d  I n c r e a s e d  v i r u l e n c e  due t o  a n im a l  p a s s a g e  h a v e  b e e n  made by  u s i n g  

l a r g e  number'" 'of v i a b l e  B r u c e l l a  o r g a n i s m s .  I t  was c o n s i d e r e d  d e s i r a b l e  

t o  u s e  v e r y  s m a l l  num bers  o f  o rg a n is m s  i n  t h i s  s t u d y  t o  d e f i n i t e l y  d e t e r ­

m ine  t h e  v i r u l e n c e  o f  a  c u l t u r e  a s  w e l l  a s  a n y  i n c r e a s e  i n  v i r u l e n c e  due 

t o  a n im a l  p a s s a g e .  By u s i n g  s m a l l  num bers  o f  o rg a n is m s  and  g r a d i n g  t h e  

s i z e  o f  t h e  i n j e c t i o n s  i t  seem ed  p r o b a b l e  t h a t  a  minimum i n f e c t i n g  do se  

c o u l d  b e  e s tabL  i s h e d  a n d  en h an cem en t o f  v i r u l e n c e  b y  a n im a l  p a s s a g e  

d e t e r m i n e d .

The minimum i n f e c t i n g  d o se  was i n d i c a t e d  b y  t h e  s m a l l e s t  num ber 

o f  o rg a n is m s  t h a t  p ro d u c e d  i n f e c t i o n  a s  d e m o n s t r a t e d  by  t h e  a g g l u t i n a t i o n  

r e s p o n s e  an d  c u l t u r a l  f i n d i n g s .  Any i n c r e a s e  i n  v i r u l e n c e  o f  a  c u l t u r e  

due t o  a n im a l  p a s s a g e  was m e a su re d  b y  i t s  a b i l i t y  t o  p ro d u c e  i n f e c t i o n  

i n  d o s e s  s m a l l e r  t h a n  t h e  o r i g i n a l  c u l t u r e  o r  by  p r o d u c t i o n  o f  more e x ­

t e n s i v e  g r o s s  l e s i o n s  an d  a g r e a t e r  a g g l u t i n a t i o n  r e s p o n s e  i n  t h e  same 

d o s a g e  a s  t h e  o r i g i n a l .

E i g h t  c u l t u r e s  o f  B r u c e l l a  w e re  s t u d i e d  w i t h  r e s p e c t  t o  t h e i r  

v i r u l e n c e  f o r  g u i n e a  p i g s  and  r e s u l t a n t  i n c r e a s e  i n  v i r u l e n c e  due t o
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t a b l e  8

R e s u l t s  o f  S t a n d a r d i z i n g  C u l t u r e  1287 a^-d 1281; on 
C enco P h o t e l o m e t e r  U s in g  0*1 P e r  C en t  T r y p t o s e

C u l t u r e  1287

P l a t e
No.

1 c . c .  
o f  

1 :5M

l / 2  c . c ,  
o f  

1 : 5M

l / 2  c . c .  
o f

1 : 50M

1 202 11h 8

2 209 106 10

3 221; 103 15

k 212 10J4. 11

C u l t u r e  1281;

P l a t e
No.

1 c . c .
o f

1:311

l / 2  c . c .  
o f  

1 :  5M

l / 2 c . c .  
o f  

1:50M

1 19k 96 10

2 181 101 9

3 197 83 10

k c o n t . 105 8

P l a t e  was c o n t a m in a t e d  w i t h  m o ld .
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s u b s  e q u e n t  g u i n e a  p i g  p a s s a g e .

S e v e n  p a s s a g e s  w e re  made t h r o u g h  g u in e a  p i g s  w i t h  c u l t u r e  1257# 

s i x  w i t h  c u l t u r e  1 2 80 , f i v e  w i t h  c u l t u r e  1287 , t h r e e  w i t h  c u l t u r e  1281;, 

an d  one  w i t h  c u l t u r e s  1285* I0 9 9 ^ g ,  a n d 1677* C u l t u r e  19 was u s e d  i n  

e i g h t  d i f f e r e n t  d o s e s  b e f o r e  i n f e c t i o n  c o u l d  be e s t a b l i s h e d .

I n  a l l  c a s e s  e a c h  d o s e  o f  o rg a n is m s  was i n j e c t e d  s u b c u t a n e o u s l y  

i n t o  t h r e e  g u i n e a  p i g s  o f  a p p r o x i m a t e l y  t h e  same s i z e .  The v a r i o u s  g ro u p s  

o f  g u i n e a  p i g s  w e re  p l a c e d  i n  s e p a r a t e  c a g e s  i s o l a t e d  f ro m  a l l  o t h e r  g ro u p s #  

A t t h e  en d  o f  3 0  d ay s  e a c h  g ro u p  was s a c r i f i c e d  and  a u t o p s i e d .  A t a u t o p s y  

h e a r t  b lo o d  w as c o l l e c t e d  f o r  t h e  a g g l u t i n a t i o n  t e s t ,  l e s i o n s  w e re  n o t e d ,  

a n d  c u l t u r e s  w e re  made o f  t h e  s p l e e n  a n d  l i v e r  on T r y p t o s e  a g a r  p l a t e s  

c o n t a i n i n g  c r y s t a l  v i o l e t  i n  a  1 : 1 , 0 0 0 , 0 0 0  d i l u t i o n .  A l l  p l a t e s  w e re  i n ­

c u b a t e d  f o r  f i v e  d ay s  a t  37°C#

To i d e n t i f y  t h e  v a r i o u s  p a s s a g e s  o f  t h e  c u l t u r e s  t h e  o r i g i n a l  

p a s s a g e  was g i v e n  t h e  c u l t u r e  num ber,  t h e  s u b s e q u e n t  p a s s a g e s  w e re  num­

b e r e d  w i t h  t h e  c u l t u r e  num ber f o l l o w e d  b y  a ,  b ,  c ,  d ,  e t c .  The t i m e  

£ l a p s i n g  b e tw e e n  i s o l a t i o n  o f  a c u l t u r e  and  i t s  s u b s e q u e n t  r e i n j e c t i o n  

i n t o  g u i n e a  p i g s  w as s e v e n  days*

T a b l e s  9  t o  12 show t h e  r e s u l t  o f  s e v e n  p a s s a g e s  o f  c u l t u r e  

1257 t h r o u g h  g u i n e a  p i g s .  P a s s a g e s  o f  1257s.* 1257^# a n d. 1257© ®-re n o t  

shown s i n c e  t h e s e  w ere  u s e d  on a n o t h e r  g ro u p  o f  g u in e a  p i g s  i n  r e l a t i v e l y  

h i g h e r  d o s e s  t h a n  w a s  t h e  p r a c t i c e  i n  t h i s  w o rk .  H ow ever,  t h e  p a s s a g e s  

s e r v e d  t h e i r  p u r p o s e  i n  e n h a n c in g  t h e  v i r u l e n c e  o f  t h e  c u l t u r e .  I t  w as 

n o t e d  t h a t  t h e  o r i g i n a l  c u l t u r e  1257 p ro d u c e d  i r r e g u l a r  i n f e c t i o n  i n  

d o s e s  o f  27 an d  11 o r g a n i s m s ,  b u t  t h a t  t h e  1257c p a s s a g e  p ro d u c e d  i n ­

f e c t i o n  t o  a  h i g h  d e g r e e  i n  d o s e s  o f  31 H  o r g a n i s m s .  The l e s i o n s

o b s e r v e d  i n  p a s s a g e s  1257h ,  1257©# 1257f  w e re  much more e x t e n s i v e
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t h a n  t h o s e  o b s e r v e d  w i t h  t h e  o r i g i n a l  p a s s a g e .

^  The r e s u l t s  o f  f i v e  p a s s a g e s  o f  c u l t u r e  1287 t h r o u g h  g u i n e a

p i g s  a r e  show n i n  T a b l e s  13 t o  17* I t  was n o t e d  t h a t  t h i s  c u l t u r e  

p r o d u c e d  i r r e g u l a r  i n f e c t i o n  a s  d e t e r m in e d  b y  c u l t u r a l  f i n d i n g s ,  a g g l u ­

t i n a t i o n  r e s p o n s e ,  an d  g r o s s  l e s i o n s .  H ow ever, c u l t u r e  1287b p ro d u c e d  

p o s i t i v e  c u l t u r a l  f i n d i n g s  I n  a l l  d o s e s ,  w h i l e  c u l t u r e s  o f  1287c and 

128 7 d i n  d o s e s  c o m p a ra b le  t o  t h o s e  h i g h e r  d o s e s  o f  128 7 ,  1287a and  

1287b  p r o d u c e d  a  c o n s i s t e n t l y  h ig h  a g g l u t i n a t i o n  r e s p o n s e ,  a n d  e x t e n s i v e  

l e s i o n s ,  a s  w e l l  a s  p o s i t i v e  c u l t u r a l  f i n d i n g s .  T h i s  I n d i c a t e d  an  e n ­

h a n c e m e n t  o f  v i r u l e n c e  f o r  t h i s  c u l t u r e  a f t e r  t h r e e  p a s s a g e s .

The r e s u l t s  o f  s i x  p a s s a g e s  o f  c u l t u r e  1280 t h r o u g h  g u in e a  p i g s  

I n  v a r i o u s  d o s e s  a r e  s e t  f o r t h  I n  T a b l e s  18 t o  2 3 .  I t  c a n  b e  s e e n  t h a t  

t h i s  c u l t u r e  g a v e  a  m o s t  f e e b l e  r e s p o n s e  i n  t h e  f i r s t  t h r e e  p a s s a g e s ,  

b u t  t h e  f o u r t h  p a s s a g e  p ro d u c e d  a  more m arked  a g g l u t i n a t i o n  r e s p o n s e  and  

p o s i t i v e  c u l t u r a l  f i n d i n g s  i n  a l l  d o s e s .  The p a s s a g e  o f  1280d an d  c w e re  

made i n  a n  a t t e m p t  t o  p ro d u c e  m ore e x t e n s i v e  l e s i o n s .  I t  w as n o t e d  t h a t  

t h e s e  l a s t  two p a s s a g e s  d i d  e l i c i t  more p ro n o u n c e d  g r o s s  l e s i o n s  a s  w e l l  

a s  p o s i t i v e  a g g l u t i n a t i o n  and  c u l t u r a l  r e s p o n s e .

T a b l e s  2 4  t o  25 show t h e  r e s u l t s  o f  p r o g r e s s i v e l y  i n c r e a s e d  

d o s e s  o f  c u l t u r e  19  i u  &n  a t t e m p t  t o  p ro d u c e  i n f e c t i o n  i n  t h e  g u i n e a  p i g .  

I t  r e q u i r e d  a  m a s s i v e  i n f e c t i v e  do se  o f  4 7 0 * 0 0 0 ,0 0 0  o rg a n is m s  t o  p ro d u c e  

i n f e c t i o n  w i t h  t h i s  c u l t u r e .

I n  T a b l e s  26 t o  28 a r e  t a b u l a t e d  t h e  r e s u l t s  o f  t h r e e  p a s s a g e s  

o f  c u l t u r e  1 2 8 4  t h r o u g h  g u i n e a  p i g s .  I t  a p p e a r s  t h a t  t h e  t h i r d  p a s s a g e  

show ed a n  e n h a n c e d  v i r u l e n c e  a s  i n d i c a t e d  b y  m ore e x t e n s i v e  l e s i o n s  an d  

c o n s i s t e n t  p o s i t i v e  c u l t u r a l  f i n d i n g s .
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The r e s u l t s  o f  one p a s s a g e  o f  c u l t u r e  1099TS t h r o u g h  g u in e a  

p i g s  i n  v a r i o u s  d o s e s  a r e  t a b u l a t e d  i n  T a b le  29* T h i s  c u l t u r e  o b v i o u s l y  

was v e r y  v i r u l e n t  t o  b e g i n  w i t h  so  f u r t h e r  p a s s a g e s  w e re  n o t  made*

T a b l e  JO shows t h e  r e s u l t s  o f  one p a s s a g e  o f  c u l t u r e  1285 th r o u g h  

g u i n e a  p i g s  i n  v a r i o u s  d o s e s .  T h i s  c u l t u r e  was v e r y  v i r u l e n t  a s  i n d i c a t e d  

b y  t h e  a g g l u t i n a t i o n  r e s p o n s e  a n d  p o s i t i v e  c u l t u r a l  f i n d i n g s .  H ow ever, 

e x t e n s i v e  l e s i o n s  w e re  n o t  p ro d u ced *

The r e s u l t s  o f  one p a s s a g e  o f  c u l t u r e  1677 t h r o u g h  g u in e a  p i g s  

i n  v a r i o u s  d o s e s  a r e  shown i n  T a b le  J l .  T h is  c u l t u r e  was t h e  o n ly  B r ,  

s u i s  u s e d  an d  i t  w as  n o t e d  t h a t  i t  p o s s e s s e d  a  v e r y  h i g h  d e g r e e  o f  v i r u ­

l e n c e  f o r  g u i n e a  p ig s *  I t  p ro d u c e d  t h e  g r e a t e s t  a g g l u t i n a t i o n  r e s p o n s e ,  

m o s t  e x t e n s i v e  g r o s s  l e s i o n s  and  p o s i t i v e  c u l t u r a l  f i n d i n g s  o f  a l l .

E x p o s u re  o f  H e i f e r s  t o  B r .  A b o r tu s

Two g ro u p s  o f  h e i f e r s  w e re  u s e d  i n  a n  e f f o r t  t o  d e t e r m in e  a 

s a t i s f a c t o r y  c o n j u n c t i v a l  i n f e c t i v e  d o s e  o f  a  v i r u l e n t  c u l t u r e  o f  B r .  

a b o r t u s  f o r  u s e  i n  e x p o s in g  p r e g n a n t  h e i f e r s  f o r  o t h e r  e x p e r i m e n t a l  

p u r p o s e s .  By p r e l i m i n a r y  p l a t i n g  s t u d i e s  i t  w as  fo u n d  t h a t  1 d ro p  ( f ro m  

a  p i p e t t e  s t a n d a r d i z e d  t o  num ber llj. i n  a  B. an d  S .  w i r e  g a u g e )  o f  a  l / l O  

d i l u t i o n  o f  a  s u s p e n s i o n  s t a n d a r d i z e d  t o  50 on t h e  Cenco p h o t e l o m e t e r  

c o n t a i n e d  U , 5 0 0 ,0 0 0  v i a b l e  B r u c e l l a  o r g a n i s m s .  G roup 1 was com posed  o f  

7 p r e g n a n t  a n d  1 n o n - p r e g n a n t  h e i f e r .  Group 2  w as com posed  o f  6  p r e g n a n t  

h e i f e r s .  G roup 1 r e c e i v e d  3 d r o p s  o f  t h e  d e s c r i b e d  s u s p e n s i o n  o f  a  r e ­

c e n t l y  i s o l a t e d  c u l t u r e  o f  B r .  a b o r t u s  ^ 1 2 8 2 .  Group 2 r e c e i v e d  1 d ro p  

o f  a  l i k e  s u s p e n s i o n  o f  a r e c e n t l y  i s o l a t e d  c u l t u r e  o f  B r .  a b o r t u s  tjf1281j.. 

B o th  o f  t h e s e  c u l t u r e s  w e re  i s o l a t e d  f ro m  t h e  same cow i n  t h e  same h e r d ,  

b u t  a t  a d i f f e r e n t  t i m e .  I t  was c o n s i d e r e d  a d v i s a b l e  t o  u s e  a r e c e n t l y  

i s o l a t e d  c u l t u r e  f ro m  t h e  same cow i n  o r d e r  t o  a v o i d  a n y  d e c r e a s e  i n
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v i r u l e n c e  s i n c e  t h e  tw o  g r o u p s  o f  h e i f e r s  w e re  n o t  e deposed, a t  t h e  same 

t i m e  •

R a p id  a g g l u t i n a t i o n  t e s t s  w e re  made on b o t h  g ro u p s  o f  h e i f e r s  

f o r  s e v e r a l  w eek s  p r i o r  t o  e x p o s u r e .  A l l  h e i f e r s  u s e d  f a i l e d  t o  g i v e  

a  p o s i t i v e  r e a c t i o n  i n  1 :2 5  d i l u t i o n  w i t h  t h e  e x c e p t i o n  o f  8 8 3 .  H e i f e r  

883  a p p a r e n t l y  w as e x p o s e d  t o  i n f e c t i o n  t o  a  m i ld  d e g r e e  p r e v i o u s  t o  

t h e  c o n j u n c t i v a l  e x p o s u r e  a s  h e r  a g g l u t i n a t i o n  r e a c t i o n  was p o s i t i v e  

i n  1 :1 0 0  d i l u t i o n  83  d ay s  p r i o r  t o  e x p o s u r e ,  b u t  became n e g a t i v e  i n  

a l l  d i l u t i o n s  28 days  b e f o r e  e x p o s u r e .

A f t e r  e x p o s u r e ,  a g g l u t i n a t i o n  t e s t s  w e re  made u n t i l  t h e  h e i f e r s  

a b o r t e d ,  c a l v e d  n o r m a l l y ,  o r  w e r e  s o l d .  A g g l u t i n a t i o n  t e s t s  w e re  made 

on c o l o s t r u m  m i l k  a n d  c u l t u r e s  w e re  made o f  c o l o s t r u m  m i l k ,  f e t a l  o rg a n s  

an d  f e t a l  m em branes .  G u in ea  p i g s  w e re  n o t  i n j e c t e d  w i t h  m i lk  o r  t i s s u e  

e x t r a c t s  i n  a l l  c a s e s  s i n c e  i t  w as  deemed u n n e c e s s a r y  i f  p o s i t i v e  c u l t u r e s  

w e re  o b t a i n e d .

The h e i f e r s  w ere  m a i n t a i n e d  i n  t h e  same b a r n  s e p a r a t e  f ro m  o t h e r  

c a t t l e  an d  w e re  a l l o w e d  a c c e s s  t o  a  s e p a r a t e  p a s t u r e .  The h e i f e r s  w e re  

p l a c e d  i n  b o x  s t a l l s  a t  t h e  t i m e  o f  p a r t u r i t i o n  o r  a b o r t i o n  an d  h e l d  

u n t i l  s o l d  o r  d i s c h a r g e s  c e a s e d .

The r e s u l t s  o f  i n o c u l a t i n g  t h e  h e i f e r s  i n  Group 1 w i t h  1 3 ,5 0 0 ,0 0 0  

v i a b l e  B r .  a b o r t u s  o rg a n is m s  by  way o f  t h e  c o n j u n c t i v a l  s a c  a r e  shown i n  

T a b l e  3 2 .  I n  t h i s  g ro u p  6 o f  t h e  h e i f e r s  d e v e lo p e d  a  se ru m  a g g l u t i n a t i o n  

t i t e r  o f  I s  100 w i t h i n  I4I  d ay s  a f t e r  e x p o s u r e  w h i l e  2 r e q u i r e d  82 d ay s  t o  

d e v e l o p  an  a g g l u t i n a t i o n  t i t e r  o f  1 :1 0 0 .  T h re e  o f  t h e  h e i f e r s  i n  Group 

1 w e re  s o l d  p r i o r  t o  t h e  t e r m i n a t i o n  o f  p r e g n a n c y  t o  make room f o r  f u r ­

t h e r  e x p e r i m e n t a t i o n *  H ow ever, a l l  t h r e e  o f  t h e s e  a n im a l s  w e re  i n f e c t e d  

a s  d e t e r m in e d  b y  t h e  a g g l u t i n a t i o n  r e s p o n s e .  B r . a b o r t u s  w as c u l t u r e d
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© © ©
P p P
O o O

■s P p P
ri r i r i
o o o

t o •H •H •H
© r i ri ri
ri a. Or P ,
fri

p P P
P rH i—i i—I
O o O O
£3 CO co CO

o
s

O O O  O O O  
OJ «H H

o
3

o
3

O  LfN
O  I OJ

o o o o o co LfN o LfN LfN oo o Q o o o i OJ o OJ 1 1 OJ o
Pt Pt pj- Pi­ rH pf OJ

O
O
rH

oo O
O
p t

O O
o  o  
-ri- -ri*

o LfN
o  OJ

o
LfN

O
LfN

O

s
O O
-ri- 3

ooi—i

LfN
OJ

oo o
LfN

o
LfN

Oo

o
S

n£)

•
o • •

•
o •

g 9 o S O
0 0

OJ
p f

O!
OJ Nv NO

rH 1—1
1 1

LfN KN

LfN
0 -

OJON O
CO KN CO
oo LfN CO

nO
LTN
CO

O
OJ
f—I
NOo
—ri*KN

K N

K N
LfN

ON
IN-
00

LfN
CO
CO

X dnoaf)

CO CO
rH© © hO

P P r i

o- n Q >
KN
OJ c?

F--t
©

P oP
© © 1—1

f t ©
O o ri
P p o
<**

<o
S>>
©

P

'ri
©

Pri
o

o
O

O O 
O o  

- r i  - r i

LTNOJ o
LfN

LfN
OJ

O
0

NO

o
0

OJ

I
UN

o
6

no

o
S

-OJ

I
LfN

fc
OJ

O N  K N
[ri- oo

- r i  co

CO
>>
©
"ri

•ri
©

Pri
o

<*«

OoOJ

LfN
OJ

O
n

JOJ

p t

g dno^o

CO
J>>
©
P

P
©

pri
O

O
o
OJ

O o o
o o o
1—1 OJ OJ

o
s

-ri-

OJ
KN
rH

rH P T O
LTN LfN t—
CO CO LfN



-W ).-

f ro m  t h e  c o l o s t r u m  an d  f e t u s e s  o f  a l l  o f  t h e  h e i f e r s  w h ic h  c a l v e d  o r  

a b o r t e d *

The h e i f e r s  i n  Group 2 w e re  i n o c u l a t e d  w i t h  l+,62 7 ,5 0 0  v i a b l e  

Br* a b o r t u s  o r g a n is m s  by  w ay o f  t h e  c o n j u n c t i v a l  s a c .  The r e s u l t s  

a r e  shown i n  T a b le  3 2 .  The p r e v i o u s l y  m e n t io n e d  h e i f e r  883 m ust 

h a v e  d e v e lo p e d  a  h i g h  d e g r e e  o f  im m u n ity  b y  n a t u r a l  e x p o s u re  a s  

i n d i c a t e d  b y  a  l a c k  o f  a g g l u t i n a t i o n  r e s p o n s e  and  a  n o rm a l  p a r t u r i ­

t i o n .  A l l  o t h e r  h e i f e r s  i n  Group 2 d e v e lo p e d  a  serum  a g g l u t i n a t i o n  

t i t e r  o f  1 :1 0 0  b y  t h e  9 9 ^  d ay  a f t e r  e x p o s u r e .  W ith  t h e  e x c e p t i o n  

o f  8 8 3 ,  a l l  h e i f e r s  i n  Group 2 a b o r t e d  an d  showed B r .  a b o r t u s  i n  

t h e  c o l o s t r u m  an d  f e t u s e s .
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SUMMARY

A s u i t a b l e  s u s p e n d in g  o r  d i l u t i n g  f l u i d  f o r  m ak ing  p l a t e  c o u n t s  

B r u c e l l a  w as p r e p a r e d  f ro m  0*1 p e r  c e n t  T r v p t o s e  an d  0 . 5  P®** c e n t  

so d iu m  c h l o r i d e  i n  d i s t i l l e d  w a te r*  The pH a f t e r  s t e r i l i z a t i o n  was 6*9*

G u in e a  p i g s  w e re  r e a d i l y  i n f e c t e d  w i t h  B r . a b o r t u s  and  B r .  s u i s  

i n  v e r y  s m a l l  n u m b e rs .  Ten o rg a n is m s  w e re  s u f f i c i e n t  t o  p ro d u c e  i n ­

f e c t i o n  i n  m o s t  o f  t h e  g u i n e a  p i g s .

C o n t in u e d  p a s s a g e  o f  B r .  a b o r t u s  t h r o u g h  g u in e a  p i g s  r e s u l t e d  

i n  a n  i n c r e a s e  i n  v i r u l e n c e  o f  a l l  c u l t u r e s .

S t r a i n  19 B . A . I .  e x h i b i t e d  t h e  lo w e s t  v i r u l e n c e  'o f  an y  c u l t u r e
3  ■

o f  B r .  a b o r t u s  s t u d i e d .  ^ ~

S u s c e p t i b l e  p r e g n a n t  h e i f e r s  w e re  r e a d i l y  i n f e c t e d  w i t h  

1 | ,6 2 7 j 500 v i a b l e  B r .  a b o r t u s  o rg a n is m s  d e p o s i t e d  i n  t h e  c o n j u n c t i v a l  s a c .

The t im e  o f  t h e  a g g l u t i n a t i o n  r e s p o n s e  o f  t h e  two g ro u p s  o f  

p r e g n a n t  h e i f e r s  e x p o s e d  t o  two d i f f e r e n t  d o s e s  o f  o rg a n ism s  v a r i e d  i n ­

v e r s e l y  w i t h  t h e  num ber o f  o rg a n is m s  u s e d .  f
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