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IN T R O D U C T O R Y  N O T E S  F R O M  T H E  S U B C O M M I T T E E  ON 
IN F O R M A T IO N  E X C H A N G E

At the  l a s t  m e e t i n g  of  the s o - c a l l e d  Gou ld  H o u s e  G r o u p  in 
A t l a n t a  in A p r i l ,  s e v e r a l  d e c i s i o n s  w e r e  m a d e  w h ich  a f f e c t e d  the 
S u b c o m m i t t e e  on I n f o r m a t i o n  E x c h a n g e .  F o r  a d m i n i s t r a t i v e  
e f f e c t i v e n e s s ,  the  f o r m e r  G ou ld  H o u s e  G r o u p  was  s u c c e e d e d  by a 
s m a l l e r  c o m m i t t e e  d e s i g n a t e d  a s  the A m e r i c a n  C o m m i t t e e  on 
A r t h r o p o d - b o r n e  V i r u s e s .  T h i s  l a t t e r  c o m m i t t e e  n o w  s e r v e s  as  
the  p a r e n t  c o m m i t t e e  fo r  the S u b c o m m i t t e e  on I n f o r m a t i o n  
E x c h a n g e  ( see  S u m m a r y  of  A c t i o n s  of  the A p r i l  1961 m e e t i n g  of  the 
G ou ld  H o u se  G ro u p ) .  A n o th e r  d e c i s i o n  th a t  a f f e c t e d  th i s  s u b ­
c o m m i t t e e  was  t h a t  i t s  a c t i v i t i e s ,  in c lu d in g  both  the  C a t a lo g u e  and  
the  N e w s l e t t e r ,  be e x p a n d e d  to i n t e r n a t i o n a l  c o v e r a g e .  A lso  the 
m o d i f i e d  f o r m  of the q u e s t i o n n a i r e  fo r  r e g i s t e r i n g  a v i r u s  in the 
C a t a lo g u e  was  a p p r o v e d ,  w h ich  c l e a r e d  the w ay  to p r o c e e d  with  
the  f u r t h e r  a s s e m b l i n g  of the C a t a l o g u e .

S ince  the A p r i l  m e e t i n g ,  th i s  s u b c o m m i t t e e  h a s  been  e n g a g e d  
in  c a r r y i n g  ou t  t h e s e  d i r e c t i v e s .  T h i s  h a s  in v o l v e d  the  s e l e c t i o n  of  
and  s e n d in g  ou t  of  i n v i t a t i o n s  to p e r s o n s  in f o r e i g n  c o u n t r i e s  to 
p a r t i c i p a t e  in the N e w s l e t t e r  and  to in v i t e  t h e m  to r e g i s t e r  any  n e w  
v i r u s e s  th a t  s h o u ld  qu a l i fy  fo r  i n c l u s i o n  in the  C a t a l o g u e .  The  c o n ­
d i t io n s  fo r  p a r t i c i p a t i o n  in the N e w s l e t t e r  and  i n s t r u c t i o n s  fo r  
r e g i s t e r i n g  n e w  v i r u s e s  in the C a t a l o g u e  w e r e  c o v e r e d  in f o r m  
l e t t e r s .

The  s e l e c t i o n  of f o r e i g n  p a r t i c i p a n t s  and  the  m e t h o d  of  c o m m u n i ­
c a t io n  with  t h e m  a r e  be ing  d e v e l o p e d  in c o l l a b o r a t i o n  with  the WHO.
F o r  a r e a s  th a t  a r e  c o v e r e d  by R e g i o n a l  R e f e r e n c e  L a b o r a t o r i e s  
d e s i g n a t e d  by the WHO, the  d i r e c t o r  o r  s o m e  p e r s o n  he m a y  d e s i g n a t e  
in the l a b o r a t o r y ,  i s  be ing  u t i l i z e d  a s  " c o r r e s p o n d e n t "  t h r o u g h  w h o m  
the  e x c h a n g e  of  i n f o r m a t i o n  is  c h a n n e l e d .  So f a r ,  R e g i o n a l  R e f e r e n c e  
L a b o r a t o r i e s  h a v e  b e e n  d e s i g n a t e d  in  the S o v ie t  U nion ,  C z e c h o s l o v a k i a ,  
E n g l a n d  (for  E u r o p e  and  p a r t s  of  A f r i c a ) ,  and  A u s t r a l i a  to c o v e r  
bo th  A u s t r a l i a  an d  N ew  Z e a l a n d .  In a r e a s  fo r  w h ich  no R e g i o n a l  
L a b o r a t o r i e s  h a v e  b e e n  d e s i g n a t e d ,  c o r r e s p o n d e n c e  is  be ing  c a r r i e d  
on d i r e c t l y  by  the  s u b c o m m i t t e e  w i th  f o r e i g n  p a r t i c i p a n t s .  A s e l e c t i o n  
of  f o r e i g n  p a r t i c i p a n t s  is  s t i l l  p r o c e e d i n g  but  at  the  t i m e  of  th i s  
w r i t i n g ,  74 i n v e s t i g a t o r s  o p e r a t i n g  in 37 d i f f e r e n t  n a t i o n s  have  b e e n
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i n v i t e d  to p a r t i c i p a t e .  A m o n g  t h e s e  a r e  13 A m e r i c a n s  s t a t i o n e d  
a b r o a d .  The  n u m b e r  o f  r e c i p i e n t s  of  the  N e w s l e t t e r  in  the  U n i t e d  
S t a t e s  n o w  s t a n d s  a t  64, m a k i n g  a t o t a l  of  138.

A f t e r  the a p p r o v a l  of the  n e w  f o r m  f o r  r e g i s t e r i n g  v i r u s e s  in 
the  C a t a l o g u e ,  s p e c i a l  e m p h a s i s  w as  d i r e c t e d  t o w a r d  o b t a i n i n g  
fu l l  r e g i s t r a t i o n  of  a l l  the  k now n  a r t h r o p o d - b o r n e  v i r u s e s ,  and  
i n v i t a t i o n s  w e r e  c i r c u l a t e d  to r e g i s t e r  " n e w "  and  u n p u b l i s h e d  
v i r u s e s  th a t  s h o u l d  q u a l i f y  fo r  r e g i s t r a t i o n .  The  o b j e c t i v e  of 
s e c u r i n g  fu l l  r e g i s t r a t i o n  of the w e l l - k n o w n  v i r u s e s  h a s  n o t  ye t  
b e e n  r e a c h e d ,  bu t  g r e a t  p r o g r e s s  h a s  b e e n  r e a l i z e d  an d  a t o t a l  of  
93 v i r u s e s  h a v e  n o w  b e e n  r e g i s t e r e d .  In the  r e g i s t r a t i o n  o f  the 
p u b l i s h e d ,  w e l l - k n o w n  v i r u s e s ,  an  a t t e m p t  i s  m a d e  to h a v e  the 
p e r s o n  o r  h is  c o l l a b o r a t o r s  who w e r e  r e s p o n s i b l e  fo r  the  d i s c o v e r y  
of  the  v i r u s  m a k e  the  r e g i s t r a t i o n .  F a i l i n g  in t h i s ,  an  i n v e s t i g a t o r  
who h a s  b e e n  d e v o t in g  m a j o r  a t t e n t i o n  to the  v i r u s  and  who is  
f a m i l i a r  with  r e c e n t  l i t e r a t u r e  i s  a s k e d  to m a k e  the  r e g i s t r a t i o n .
T h i s  p r o c e d u r e  h a s  r e q u i r e d  t i m e  an d  h a s  a c c o u n t e d  f o r  tVvj d e l a y  
in r e g i s t r a t i o n  of  s o m e  of t h e s e  v i r u s e s .

A s  fo r  the  u n p u b l i s h e d  v i r u s e s ,  the  r e s p o n s i b i l i t y  f o r  r e g i s t r a ­
t i o n  l i e s  w ith  the  d i s c o v e r e r .  The  d u ty  of  the  c o m m i t t e e  g o e s  no 
f u r t h e r  tha n  to e x t e n d  the  i n v i t a t i o n  to r e g i s t e r .  T he  m a i n  p r o b l e m  
in the  r e g i s t r a t i o n  of  n e w  v i r u s e s ,  b e s i d e s  o b t a i n i n g  a d e q u a t e  d a t a  
on t h e i r  c h a r a c t e r i s t i c s ,  is  to d e c i d e  w h e t h e r  the  v i r u s  d i f f e r s  
s u f f i c i e n t l y  f r o m  p r e v i o u s l y  r e g i s t e r e d  v i r u s e s  to be r e g a r d e d  a s  a  
n e w  s p e c i e s  o r  ty p e .  T h i s  s u b c o m m i t t e e  h a s  a v o i d e d  a c t i n g  a s  a  
j u d g e  in  th i s  r e s p e c t  an d  h a s  l i m i t e d  i t s  f u n c t i o n  to e x c h a n g e  of  
v i e w s  a m o n g  i n v e s t i g a t o r s  who h a v e  h a d  a n  o p p o r t u n i t y  to w o r k  
w i th  the  v i r u s  in q u e s t i o n .  S in c e  a t  p r e s e n t  the  m o s t  g e n e r a l l y  
a c c e p t e d  c r i t e r i a  f o r  c l a s s i f i c a t i o n  of  v i r u s e s  r e l a t e  to t h e i r  a n t i ­
g e n i c  c h a r a c t e r i s t i c s ,  the  o p in io n  of  D r .  J o r d i  C a s a l s ,  who h a s  
b e e n  the  o u t s t a n d i n g  l e a d e r  in t h i s  f i e l d ,  i s  f r e q u e n t l y  s o u g h t ,  and  
it  i s  a  p l e a s u r e  to a c k n o w l e d g e  h i s  c o l l a b o r a t i o n  and  v e r y  h e l p fu l  
a d v i c e .

It m a y  be a n t i c i p a t e d  t h a t  the e x a c t  b a s e s  of  c l a s s i f i c a t i o n  
an d  the  m a g n i t u d e  of  d i v e r g e n c e  f r o m  o t h e r  r e l a t e d  v i r u s e s  th a t  
a r e  r e q u i r e d  f o r  r e g a r d i n g  a v i r u s  a s  a  d i s t i n c t  e n t i t y  w o r t h y  of 
s e p a r a t e  d e s i g n a t i o n  w i l l  c o n t in u e  to be a  m a t t e r  of  d i s c u s s i o n  fo r  
s o m e  t i m e  to c o m e .  C e r t a i n l y  i t  i s  n o t  th e  f u n c t i o n  of  t h i s  s u b ­
c o m m i t t e e  to l a y  dow n r u l e s  o r  m a k e  d e c i s i o n s  on  the  a c c e p t a n c e  
o r  r e j e c t i o n  o f  a  v i r u s  f o r  r e g i s t r a t i o n ;  a n d  in o r d e r  to be g u id e d  
in  t h i s  r e s p e c t ,  i t  i s  h o p e d  a s p e c i a l  c o m m i t t e e  w i l l  e v e n t u a l l y  be
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a p p o i n t e d  and  a s s u m e  the r e s p o n s i b i l i t y  of  r e n d e r i n g  d e c i s i o n s  on 
a c c e p t a n c e  o r  r e j e c t i o n  of  a  v i r u s  fo r  r e g i s t r a t i o n  in  the  C a t a l o g u e .  
T h i s  r e f e r e n c e  c o m m i t t e e  s h o u ld  a l s o  have  the  r e s p o n s i b i l i t y  of  
r e v i e w i n g  f r o m  t i m e  to t i m e  the  C a t a lo g u e  and  m a k e  r e c o m m e n d a ­
t i o n s  on v i r u s e s  t h a t  s h o u ld  be d e l e t e d .

C l e a r l y ,  a  v i r u s  c a t a l o g u e ,  to be of  v a l u e ,  m u s t  be k e p t  
c u r r e n t ,  no t  o n ly  f o r  the r e g i s t r a t i o n  of  n e w  v i r u s e s  a s  they  a r e  
d i s c o v e r e d ,  but  a l s o  n e w  i n f o r m a t i o n  c o n c e r n i n g  the  v i r u s e s  r e g i s ­
t e r e d  s h o u ld  be c u r r e n t l y  s u p p l i e d .  It w as  and  s t i l l  i s  hop ed  th a t  
t h i s  r e s p o n s i b i l i t y  wil l  be a s s u m e d  by the p e r s o n  r e g i s t e r i n g  the 
v i r u s ,  but  i t  i s  q u e s t i o n e d  w h e t h e r  t h i s  s o u r c e  a lone  is  d e p e n d a b l e ,  
e s p e c i a l l y  as  m a n y  of the i n v e s t i g a t o r s  r e p o r t i n g  v i r u s e s  m a y  be 
in f i e ld  l a b o r a t o r i e s  w h e r e  l i b r a r y  f a c i l i t i e s  a r e  i n a d e q u a t e  fo r  
k e e p i n g  a b r e a s t  w i th  the l i t e r a t u r e .  As an  a c c e s s o r y  s o u r c e  of  
i n f o r m a t i o n ,  a r r a n g e m e n t s  hav e  b e e n  m a d e  to r e p r o d u c e  and  
d i s t r i b u t e  a b s t r a c t s  of a r t i c l e s  on a r t h r o p o d - b o r n e  v i r u s e s  f r o m  
B i o l o g i c a l  A b s t r a c t s .  R e p r o d u c t i o n  of  a b s t r a c t s  is  n o w  in p r o g r e s s  
and  i t  i s  the  i n t e n t i o n  to s e n d  ou t  w i th  the C a t a l o g u e  a t  the end  of  
O c t o b e r  a b s t r a c t s  going  b a c k  to a t  l e a s t  J a n u a r y  I960 ,  and  s h o r t l y  
t h e r e a f t e r  fo r  the  y e a r s  1959 and  1958, and  p o s s i b l y  1957. The 
D i r e c t o r  of  B i o l o g i c a l  A b s t r a c t s ,  G. M i le s  C o n r a d ,  h a s  no t  o n ly  
b e e n  k ind  e n o u g h  to g r a n t  us  th i s  p e r m i s s i o n ,  but  a l s o  g e n e r o u s l y  
s u p p l i e d  u s  w i thou t  c h a r g e  b a c k  n u m b e r s  of S e c t i o n  C fo r  the p a s t  
fo u r  y e a r s  and  w i l l  s e n d  us  b i m o n t h l y  i s s u e s  a s  t h e y  a p p e a r .

T h e s e  a b s t r a c t s  w il l  be r e p r o d u c e d  in the  s a m e  s i z e  p r i n t  a s  
the  o r i g i n a l  on  3 x  5 i n c h  h e a v y  p a p e r  s l i p s .  With  the  though t  th a t  
an  i n d e x  s y s t e m  fo r  f i l ing  would  m a k e  t h e m  m o r e  r e a d i l y  u s e f u l ,  
e a c h  a b s t r a c t  w i l l  c a r r y  an  i n d e x  c o d e  at  the top  l e f t  h an d  c o r n e r  
an d  wil l  be a c c o m p a n i e d  by a  s u p p l y  of  i n d e x  c a r d s .  T h u s ,  with  
the  code  n u m b e r  and  the f lag  c a r d s ,  f i l ing  i s  a  s i m p l e  c l e r i c a l  
p r o c e d u r e .  I t  w i l l  h e r e  s u f f i c e  to s a y  t h a t  the  i n d e x  s y s t e m  u s e s  
a s  a  f r a m e w o r k  the  m a i n  r u b r i c s  in the  q u e s t i o n n a i r e  fo r  r e g i s t e r i n g  
v i r u s e s  in the C a t a lo g u e  in  o r d e r  t h a t  c r o s s  r e f e r e n c e  o r  i n t e r - 
t r a n s f e r  of  i n f o r m a t i o n  m a y  be f a c i l i t a t e d .

A s i m i l a r  a r r a n g e m e n t  h a s  b e e n  m a d e  t h r o u g h  D r .  G o r d o n  
S m i t h  and  D r .  C h a r l e s  W i lc o c k s  f o r  t)ie u t i l i z a t i o n  of  a b s t r a c t s  
in  f u t u r e  i s s u e s  of  the B u l l e t i n  of  H y g ie n e  an d  of  T r o p i c a l  D i s e a s e s  
if  i t  s e e m s  d e s i r a b l e ,  but  the  i n i t i a l  i s s u e  w i l l  i n c lu d e  on ly  a b s t r a c t s  
f r o m  B i o l o g i c a l  A b s t r a c t s .

F o r  m o r e  c u r r e n t  and  u n p u b l i s h e d  i n f o r m a t i o n ,  r e c o u r s e  m a y  
be had  to the N e w s l e t t e r .
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T h i s  f o u r t h  i s s u e  of the N e w s l e t t e r  i s  the f i r s t  t h a t  w as  
o p e n e d  to i n t e r n a t i o n a l  p a r t i c i p a t i o n .  T he  r e s p o n s e  h a s  c e r t a i n l y  
v i n d i c a t e d  the  u n a n i m o u s  d e c i s i o n  to s h a r e  t h i s  f a c i l i t y  w i th  a r b o ­
v i r u s  i n v e s t i g a t o r s  of  a l l  n a t i o n s .  T h i s  i s s u e  m a r k s  the  a c h i e v e m e n t  
in the  s h o r t  p e r i o d  of  two y e a r s  of  a  t r u l y  i n t e r n a t i o n a l  s h a r i n g  of 
s c i e n t i f i c  k n o w le d g e  of  t i m e l y  i n t e r e s t  and  i m p o r t a n c e .

M e m b e r s  of the  S u b c o m m i t t e e  on I n f o r m a t i o n  E x c h a n g e  
h a v e  r e c e n t l y  h a d  the  o p p o r t u n i t y  of  v i s i t i n g  a n u m b e r  of  l a b o r a ­
t o r i e s  and  i n v e s t i g a t o r s  w h ich  p r e v i o u s l y  h a v e  b e e n  s o m e w h a t  
r e m o v e d  in t i m e  an d  g e o g r a p h y  f r o m  s o u r c e s  of i n f o r m a t i o n  abou t  
one  of  the  m o s t  r a p i d l y  d e v e l o p in g  f i e l d s  of  m e d i c a l  and  b i o l o g i c a l  
s c i e n c e .  It i s  w o r t h y  o f  note  to m e n t i o n  h e r e  the  s i n c e r e  a p p r e c i a t i o n  
e x p r e s s e d  by t h e s e  i n v e s t i g a t o r s  i n d i v i d u a l l y  and  c o l l e c t i v e l y  to the 
m e m b e r s  of the  o r i g i n a l  Gould  H o u s e  G r o u p  who f r e e l y  an d  g e n e r o u s l y  
a p p r o v e d  the e x t e n s i o n  of  th i s  m e c h a n i s m  o f  c o m m u n i c a t i o n  and  
i n f o r m a t i o n  e x c h a n g e  to a l l  s e r i o u s  i n v e s t i g a t o r s  of  a r t h r o p o d -  
b o r n e  v i r u s e s .

The  i n c r e a s e  in n u m b e r  of  c o n t r i b u t i n g  c o u n t r i e s  to e i g h t e e n  
and  c o n t r i b u t i n g  i n v e s t i g a t o r s  to t h i r t y - n i n e  a t t e s t s  to the  i n t e r ­
n a t i o n a l  c o v e r a g e  of  the  n e w s l e t t e r .

S u b c o m m i t t e e  on I n f o r m a t i o n  E x c h a n g e

R i c h a r d  M. T a y l o r ,  M. D. , C h a i r m a n *  
W i l l i a m  F .  S c h e r e r ,  M. D . , C a t a l o g u e ^  
T e l f o r d  H. W ork ,  M. D. , E d i t o r 2 3

P r e s e n t  A d d r e s s e s :

1) C a l i f o r n i a  S ta t e  D e p t ,  of  P u b l i c  H e a l t h  
V i r a l  and  R i c k e t t s i a l  D i s e a s e  L a b o r a t o r y  
2002 A c to n  S t r e e t
B e r k e l e y  2, C a l i f o r n i a

2) U n i v e r s i t y  of  M i n n e s o t a  3) V i r u s  & R i c k e t t s i a  S e c t io n
M e d i c a l  S c h o o l  C o m m u n i c a b l e  D i s e a s e  C e n t e r
M i n n e a p o l i s  14, M i n n e s o t a  A t l a n t a  22, G e o r g i a
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R E P O R T  F R O M  JO A N  B .  D A N IE L S ,  VIRUS S E C T IO N  
DIAGNOSTIC L A B O R A T O R IE S ,  I N S T IT U T E  O F  L A B O R A T O R IE S

M A S S A C H U S ETT S  D E P A R T M E N T  O F  P U B L I C  H E A L T H  
(IN C O O P E R A T I O N  W ITH D R.  R IC H A R D  O. HAYES, 

T A U N T O N  F I E L D  S T A T IO N ,  E N C E P H A L I T I S  S E C T IO N  
T E C H N O L O G Y  B R A N C H ,  U SPH S,  CDC)

D u r a t i o n  of  HI and  N e u t r a l i z i n g  A n t ib o d i e s  f o r  E E

In o r d e r  to i n t e r p r e t  the  a b s e n c e  of  a n t i b o d i e s  in  l o n g - l i v e d  
s p e c i e s  a s  w e l l  a s  the s p e c i f i c i t y  of  HI a n t i b o d i e s ,  the fo l low ing  
s e r a  a r e  b e in g  s t u d i e d :  h u m a n  s e r a  c o l l e c t e d  f r o m  10 p e r s o n s  3 
to 22 y e a r s  a f t e r  i n f e c t i o n  wi th  E E ;  3 h u m a n  s e r a  found p o s i t i v e  by 
the n e u t r a l i z a t i o n  t e s t  by p l a q u e  r e d u c t i o n  ( P R )  in a s u r v e y  by  D r .  
R o b e r t  A.  M a c C r e a d y  of  328 v o l u n t e e r s  f r o m  the  e n d e m i c  a r e a ;  
s e r a  f r o m  i n o c u l a t e d  a n i m a l s  c o l l e c t e d  m o n t h l y  an d  m a d e  a v a i l a b l e  
by  D r .  R i c h a r d  O. H a y e s .  The  l a t t e r  g r o u p  c o m p r i s e d  5 c h i c k e n s ,
4 p ig e o n s ,  an d  2 wild r a b b i t s  w h ich  h a d  b e e n  v i r e m i c  and  w h ich  h a d  
n e u t r a l i z i n g  a n t ib o d y  in  e v e r y  b l e e d i n g  i n c lu d in g  the  p r e s e n t  (19 
m o n t h s ) .  Two wild  r a b b i t s ,  5 f r o g s ,  and  4 s q u i r r e l s  w h ich  d id  no t  
b e c o m e  v i r e m i c  n o r  d e v e l o p  a n t ib o d y  s e r v e d  a s  c o n t r o l s  w i th  e a c h  
t e s t  fo r  the f i r s t  6 m o n t h s .

A l l  13 h u m a n  s e r a  w e r e  p o s i t i v e  fo r  n e u t r a l i z i n g  an t ibody  (P R )  
in  s p o t  t e s t s  of  1 /5  d i l u t io n s  a g a i n s t  60-120 p l a q u e  f o r m i n g  u n i t s  
( P F U )  o f  v i r u s .

T i t r a t i o n s  of  P R  a n t ib o d y  a r e  i n c o m p l e t e  but  the v a l u e s  at  
p r e s e n t  a v a i l a b l e  have  no t  i n d i c a t e d  an y  g r e a t  d i s s o c i a t i o n  b e t w e e n  
HI and  n e u t r a l i z i n g  a n t ib o d y .  T he  l a t t e r ,  h o w e v e r ,  i s  a  m o r e  
s e n s i t i v e  t e s t .

F o u r  p e r s o n s  i n f e c t e d  wi th  E E  in 1938 h a d  in I960 HI t i t e r s  of  
40,  80, 160, an d  320, r e s p e c t i v e l y .  Two h a v e  b e e n  t i t e r e d  f o r  P R  
a n t ib o d y  (80-100% r e d u c t i o n  of  P F U  in  c o n t r o l s ) .  P a t i e n t  B was  
p o s i t i v e  P R  in  1 /320  d i lu t io n  (HI 80) and  p a t i e n t  L.  F .  was  p o s i t i v e  
P R  in 1 /640  d i l u t i o n  (HI 320).

Two p e r s o n s  i n f e c t e d  in  1955 h a d  in I960 HI t i t e r s  of  40 and
160.

F o u r  p e r s o n s  i n f e c t e d  in  1956 had  in I960 HI t i t e r s  of  160, 
20, 40, and  160.
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T h r e e  p e r s o n s  found p o s i t i v e  by  P R  in the 1961 s u r v e y  gave  the 
fo l l o w in g  t i t e r s :

D o n o r IS P R

P .  P . 40 160
A. Me. <20 > 5 ,  <80
S. W. * 160 320

A m o n g  the i n o c u l a t e d  a n i m a l s ,  c h i c k e n s  s h o w e d  a  s l o w  d e c l i n e  
in HI a n t ib o d y  f r o m  640 o r  g r e a t e r  to 4 0 - 3 2 0  in  the  l a t e r  b l e e d i n g s .  
Two l a t e  b l e e d in g s  h a v e  P R  t i t e r s  of  1 /6 4 0  and  1/1280 (HI 160).

Wild r a b b i t s  s h o w e d  a s i m i l a r  s l o w  d e c l i n e  of  HI a n t ib o d y  
f r o m  h ig h s  of 320 an d  640 to 160 o v e r  a  1 2 - m o n t h  p e r i o d .

In g e n e r a l ,  c o n s e c u t i v e  b l e e d i n g s  of  the  s a m e  a n i m a l  gave  HI 
v a l u e s  w i th in  a  tw ofo ld  d i l u t i o n .  T h e r e  w e r e  two e x c e p t i o n s  to t h i s .  
On two o c c a s i o n s  b l e e d i n g s  of  one  s p e c i e s  o r  a n o t h e r  s h o w e d  
n e g a t i v e  HI r e a d i n g s  (but  p o s i t i v e  P R  n e u t r a l i z a t i o n )  when  t i t e r s  of  
b lo o d s  of  o t h e r  s p e c i e s  at  the s a m e  t i m e  r e m a i n e d  h ig h .  The  
n e g a t i v e  HI b l e e d i n g s  w e r e  p r e c e d e d  an d  fo l l o w e d  by h ig h  t i t e r  
b lo o d s  in  the  s a m e  a n i m a l s .  No e x p l a n a t i o n  h a s  b e e n  found  in 
r e v i e w i n g  the p r o c e d u r e s  u s e d  in  c o l l e c t i n g  b lo o d s  o r  p e r f o r m i n g  
t e s t s  in the l a b o r a t o r y .

The  s e c o n d  e x c e p t i o n  i s  the  b e h a v i o r  of  a n t i b o d y  in p i g e o n s .  
B e t w e e n  the  4 3 r d  and  the  90th  day ,  a l l  f o u r  p i g e o n s  s h o w e d  a r a p i d  
d e c l i n e  in HI a n t ib o d y  f r o m  320, 320,  640, 80,  to 10, <20 ,  40,  <10, 
and  t h e r e a f t e r  HI a n t i b o d y  w as  u n d e t e c t a b l e  e x c e p t  fo r  a n  o c c a s i o n a l  
l o w  r e a d i n g .  P R  a n t i b o d y  s t i l l  r e m a i n s  p o s i t i v e  in  s p o t  t e s t s  at  
1 /5  d i l u t i o n  in the  1 9 - m o n t h  b l e e d i n g s .  T h e s e  b i r d s  s h o u l d  p r o v e  
p a r t i c u l a r l y  i n t e r e s t i n g  to s t u d y  a n y  p o s s i b l e  d i s s o c i a t i o n  of  HI and  
n e u t r a l i z i n g  a n t ib o d y  w hen  d a t a  b e c o m e s  a v a i l a b l e  on  P R  t i t e r s .

* S. W. i s  a  s i b l i n g  of  a  1956 f a t a l  c a s e .

R E P O R T  F R O M  D R.  J . R .  H E N D E R S O N  
D E P A R T M E N T  O F  E P I D E M I O L O G Y  AND P U B L I C  H E A L T H  

Y A L E  U N IV ERS ITY  S C H O O L  O F  M E D IC IN E

F l o r i d a  S tudy;

As p a r t  of a  c o n t i n u e d  p r o g r a m  of a  s u r v e y  f o r  a r t h r o p o d -  
b o r n e  v i r u s e s  ( a r b o v i r u s e s )  in s o u t h c e n t r a l  F l o r i d a  r e f e r r e d  to
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in t h r e e  p r e v i o u s  n e w s l e t t e r s ,  c o l l e c t i o n s  l i m i t e d  to b i r d  b loods  
w e r e  a g a in  m a d e  d u r i n g  A u g u s t  1961. One h u n d r e d  f o r t y - e i g h t  
p l a s m a s  r e p r e s e n t i n g  t h i r t e e n  b i r d  s p e c i e s  w e r e  s u b j e c t e d  to v i r u s  
i s o l a t i o n  and  a n t i b o d y  l e v e l  s t u d i e s .  As in p a s t  y e a r s ,  the  p la q u e  
t e c h n i q u e  u t i l i z i n g  p r i m a r y  c u l t u r e s  of  c h i c k  an d  d u c k  e m b r y o  w as  
e m p l o y e d  fo r  v i r u s  i s o l a t i o n .  The  h e m a g g l u t i n a t i o n - i n h i b i t i o n  t e s t  
w as  u s e d  fo r  a n t ib o d y  s c r e e n i n g .

One c o n f i r m e d  v i r u s  i s o l a t i o n  w as  m a d e  f r o m  the p l a s m a  of 
a  p u r p l e  g r a c k l e .  A  1:10 d i l u t i o n  of  th i s  p l a s m a  c o n t a i n e d  30 duck  
e m b r y o  p la q u e  f o r m i n g  u n i t s  p e r  m l .  Upon p a s s a g e  of  the p l a q u e s  
in  in fan t  m i c e ,  the  a v e r a g e  s u r v i v a l  t i m e  (AST) w as  2 -3  d a y s .  
I d e n t i f i c a t i o n  of th i s  a g e n t  i s  c u r r e n t l y  in  p r o c e s s .

A s u m m a r y  of  the  a n t ib o d y  s t u d i e s  on b i r d  p l a s m a s  c o l l e c t e d  
in I960 and  1961 i s  s h o w n  in the fo l lo w in g  t a b le  fo r  the  p u r p o s e  of 
c o m p a r i s o n .

HI R e a c t o r s  with  P l a s m a s  f r o m  B i r d s  C a p t u r e d  in I960 and  1961 in

No.  p l a s m a s

the S a m e  A r e a  

P L A S M A R E A C T O R S  W I T H  A N T I G E N S
e x a m i n e d W E E  (RI) W EE (HJ) E E E S L E

No. 43 95 87 32
I960 420

% 10 . 2 22 . 6 20. 7 7. 6

No. 0 5 4 8*
1961 148

% 0 3 . 4 2. 7 5 . 4

*6  of  8 p l a s m a  r e a c t o r s  w e r e  f r o m  i m m a t u r e  b i r d s

It would a p p e a r  by the s e r o l o g i c  d a t a  th a t  the  g r o u p  A a r b o v i r u s e s  
w e r e  g e n e r a l l y  m o r e  a c t i v e  in the b i r d  p o p u la t i o n  s a m p l e d  in I960 th a n  
in  1961. M o r e o v e r ,  t h e r e  was  found to be a 6 -1 2 - fo ld  d e c r e a s e  in  1961, a s  
c o m p a r e d  to the I960 s u r v e y ,  in  the  i n c i d e n c e  of  p l a s m a  r e a c t o r s  f r o m  
g r a c k l e s ,  b lue  j a y s ,  r e d - w i n g e d  b l a c k b i r d s ,  g ro u n d  d o v e s ,  and  to w h e e s ,  
u s i n g  E E E ,  W E E ,  and  W EE (HJ)  a n t i g e n s .

E s s e n t i a l l y  no s i g n i f i c a n t  d i f f e r e n c e  was  d e t e c t e d  in  the n u m b e r  
of  S E E  o r  r e l a t e d  g r o u p  B p l a s m a  r e a c t o r s  in  the  two s a m p l i n g  y e a r s ,  
e x c e p t  tha t  a l l  of  the  p o s i t i v e  p l a s m a  r e a c t o r s  in I960 w e r e  f r o m
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m a t u r e  b i r d s  and  in 19 61 the r e a c t o r s  w e r e  m o s t l y  f r o m  i m m a t u r e  
b i r d s .  It is  no t  i m p r o b a b l e  t h a t  g r o u p  B a r b o v i r u s  a c t i v i t y  h a d  b e e n  
r e l a t i v e l y  r e c e n t  in the  1961 b i r d  p o p u l a t i o n  s a m p l e d ,  e v e n  though,  
a s  ye t ,  a  g r o u p  B v i r u s  i s o l a t i o n  h a s  n o t  b e e n  m a d e  to s u p p o r t  t h i s .

S o u th  C a r o l i n a  S tudy :

In o r d e r  to f i l l  in  a n o t h e r  s e g m e n t  of  the  g e o g r a p h i c a l  be l t  
o f  the  e a s t e r n  s e a b o a r d  not  p r e s e n t l y  c o v e r e d  by o u r  g r o u p  o r  
o t h e r s  c a r r y i n g  ou t  a r b o v i r u s  f i e ld  s t u d i e s ,  c o l l e c t i o n s  w e r e  m a d e  
d u r i n g  J u l y  and  A u g u s t ,  1961, in an  a t t e m p t  to s u r v e y  f o r  a r b o ­
v i r u s e s  in the B e a u f o r t  a r e a  of S o u th  C a r o l i n a .  V i r u s  i s o l a t i o n  
a n d / o r  a n t ib o d y  s t u d i e s  w e r e  u n d e r t a k e n  u t i l i z i n g  m o s q u i t o e s ,  and  
b i r d ,  e q u i n e ,  and  h u m a n  b loods  c o l l e c t e d  in  the  f i e l d .

The  fo l low ing  t a b l e  s h o w s  the n u m b e r  of s p e c i m e n s  c o l l e c t e d ,  
the  n u m b e r  e x a m i n e d  fo r  a n t ib o d y  an d  f o r  v i r u s ,  an d  the  n u m b e r  
of  v i r u s  i s o l a t i o n s  m a d e .  It s h o u ld  be n o t e d  th a t  o n ly  a b o u t  o n e -  
h a l f  of  the m o s q u i t o  p o o l s  have  b e e n  e x a m i n e d  f o r  v i r u s  to d a t e .

No.  No.  E x a m i n e d  No.  E x a m i n e d  No.  V i r u s
S p e c i m e n  C o l l e c t e d  fo r  V i r u s  fo r  a n t i b o d y  I s o l a t i o n s

B i r d  p l a s m a s 109 108 109 0
M o s q u i to  p oo ls 471 280 0 7*
H o r s e  s e r a 15 15 15 0
H u m a n  s e r a 36 36 36 0
T o t a l s 631 439 160 7

* P l a q u e - f o r m i n g  and  m o u s e  p a t h o g e n i c  a g e n t s

V i r u s  i s o l a t i o n s .  Of the 280 m o s q u i t o  p o o l s ,  r e p r e s e n t i n g  
17 s p e c i e s  of  m o s q u i t o e s ,  e x a m i n e d  f o r  v i r u s  t h u s  f a r ,  s o m e  15 c h i c k  
o r  d u c k  e m b r y o  t i s s u e  c u l t u r e  p l a q u e - f o r m i n g  a g e n t s  h a v e  b e e n  
r e c o g n i z e d .  S e v e n  of  t h e s e  a g e n t s ,  w hen  i n o c u l a t e d  in to  i n f a n t  m i c e  , 
p r o d u c e d  p a r a l y s i s  and  d e a t h .  The  A S T  in  m i c e  f o r  m o s t  of  t h e s e  
a g e n t s  w as  5 -7  d a y s .

No v i r u s  i s o l a t i o n s  w e r e  m a d e  f r o m  b i r d ,  h o r s e ,  o r  h u m a n  
b l o o d s .
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A n t ib o d y  l e v e l s .  The  fo l lo w in g  t a b le  s h o w s  the  n u m b e r  of  b i r d  
p l a s m a  and  h u m a n  and  h o r s e  s e r u m  r e a c t o r s  to W E E  (RI s t r a i n ) ,  
W E E  (HJ s t r a i n ) ,  E E E  and  S L E  v i r u s e s  as  m e a s u r e d  by the HI t e s t :

No.  P O S IT IV E  R E A C T O R S  TO
S a m p l e T e s t e d W E E  (RI) W E E  (HJ) E E E S L E

B i r d 109 No. 2 . 2 4 26
p la s  m a % 1 .8 1 .8 3. 7 23. 8

H u m a n 36 No. 0 0 1 8
s e r a % 0 0 2 . 8 22 . 2

H o r s e 15 No. 3 3 5 1
s e r a % 20 . 0 20 . 0 33.  3 6 . 6

It is  of s o m e  i n t e r e s t  to n o te  the  h igh  p e r c e n t a g e  of  S L E  
HI r e a c t o r s  in  b i r d  and  h u m a n  b lo o d s  and  the  a p p a r e n t  i n a c t iv i t y ,  
a s  m a n i f e s t  by  the  s e r o l o g i c  t e s t s ,  of  the  g r o u p  A a r b o v i r u s e s  in 
the  b i r d  and  h u m a n  s a m p l e  p o p u l a t i o n s .  G r o u p  A a r b o v i r u s  
an t ib o d y  l e v e l s  in  h o r s e  s e r a  c a n  be a t t r i b u t e d  to v a c c i n a t i o n .

S t r o n g e r  e v i d e n c e  to s u p p o r t  the  s e r o l o g i c  r e s u l t s  of  g r o u p  
B v i r u s  a c t i v i t y  i s  pen d in g  i d e n t i f i c a t i o n  of  the  v i r u s  i s o l a t e s  f r o m  
m o s q u i t o e s .

R E P O R T  F R O M  T H E  S T A T E  O F  N E W  J E R S E Y  
D E P A R T M E N T  O F  H E A L T H  
T R E N T O N  25, N E W  J E R S E Y

T h e  1961 A r t h r o p o d - b o r n e  V i r u s  S tu d y  by the N ew  J e r s e y  S ta t e  
D e p a r t m e n t  of  H ea l th :

The D iv i s io n  of  L a b o r a t o r i e s  u n d e r  A s s i s t a n t  D i r e c t o r  D r .  
M a r t i n  G o ld f ie ld ,  and  the B u r e a u  of  V e t e r i n a r y  P u b l i c  H e a l th ,  u n d e r  
D r .  O s c a r  S u s s m a n ,  a r e  c o n d u c t in g  an  A r t h r o p o d - b o r n e  v i r u s  s t u d y  
w h ich  w i l l  in c lu d e  fou r  s e p a r a t e  s t u d y  a r e a s .  T h r e e  of  t h e s e  a r e  
l o c a t e d  w i th in  the 1959 E E  o u t b r e a k  a r e a  w h e r e  h u m a n ,  h o r s e ,  and  
p h e a s a n t  c a s e s  o c c u r r e d .  The  f o u r t h  a r e a  i s  l o c a t e d  p u r p o s e l y  
in l a n d  w i th in  the g r e a t  S w a m p ,  n e a r  M o r r i s t o w n ,  w h e r e  h o r s e  and  
p h e a s a n t  e p i z o o t i c s  o c c u r  and  w h e r e  no h u m a n  c a s e s  a r e  know n to 
h a v e  o c c u r r e d .
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D r .  M a r t i n  G o ld f i e ld  w i l l  c o n d u c t  the  l a b o r a t o r y  and  s o m e  
f i e ld  a s p e c t s ,  w h ich  in v o lv e  the c o l l e c t i o n  t a r g e t  of  500 n a t i v e  
h u m a n  blood s a m p l e s  with  p e r s o n a l  h i s t o r i e s ,  e a r l y  in the s e a s o n ,  
f r o m  e a c h  s t u d y  a r e a ,  wi th a d d i t i o n a l  b lood  s a m p l i n g  to  fo l low .
The  l a b o r a t o r y  a s p e c t s  in c lu d e  the t e s t i n g  of  s e n t i n e l  c h i c k e n ,  
b i r d ,  and  h u m a n  s e r a ,  and  s p e c i a t e d  p o o l s  of  m o s q u i t o e s .

D r .  R a y m o n d  E .  K e r l i n ,  A s s i s t a n t  C h i e f  of  the  B u r e a u  of 
V e t e r i n a r y  P u b l i c  H e a l th ,  with  the a id  of  one  m e d i c a l  an d  t h r e e  
v e t e r i n a r y  s t u d e n t s ,  one  at  e a c h  of  the  f o u r  s t u d y  a r e a s ,  w i l l  
s u p e r v i s e  the v e t e r i n a r y  a s p e c t s .  M r .  W a l t e r  R .  G u s c i o r a ,  
e n t o m o l o g i s t ,  A r t h r o p o d  and  R o d e n t  Con t i  ol  S e c t i o n  of  the  B u r e a u ,  
w i th  two b io lo g y  s t u d e n t s ,  one to be a s s i g n e d  p e r  two s t u d y  a r e a s ,  
w i l l  s u p e r v i s e  the e n t o m o l o g i c  a s p e c t s .  M r .  E r n e s t  M. M i l l s ,  
A s s i s t a n t  D i s t r i c t  A gen t ,  of F i s h  and  W i ld l i f e  S e r v i c e ,  B r a n c h  of  
P r e d a t o r  and  R o d e n t  C o n t r o l ,  U S.  D e p a r t m e n t  of  I n t e r i o r ,  wil l  
t r a p  s m a l l  m a m m a l s  fo r  b lood s t u d i e s .

B i r d s  w i l l  be n e t t e d  fou r  d a y s  p e r  w e e k  at  e a c h  s t u d y  a r e a ;  
b lood  s a m p l e s  w i l l  be d r a w n  and the  b i r d s  w il l  be b a n d e d ,  r e l e a s e d ,  
and  r e c a p t u r e s  n o t e d .  M o s q u i t o e s  a r e  to be t r a p p e d  f o r  on e  l ig h t  
t r a p  d a y  p e r  s t u d y  a r e a  p e r  w e e k  and  one r e s t i n g  box  t r a p p i n g  d a y  
p e r  s t u d y  a r e a  p e r  w eek .  N ine  l ig h t  t r a p  s t a t i o n s  p lu s  s e v e n  
r e s t i n g  box s t a t i o n s  ( s ix  b o x es  at  e a c h  s t a t i o n )  w i l l  be e s t a b l i s h e d  
w i th in  e a c h  s t u d y  a r e a .  In a d d i t io n ,  a  m o s q u i t o  t r u c k  t r a p ,  the 
type  i n t r o d u c e d  by the S ta t e  of  F l o r i d a ,  w i l l  be e m p l o y e d .  C h ic k e n  
b lood  s a m p l e s  w i l l  be c o l l e c t e d  on a b i - w e e k l y  b a s i s  f r o m  l o c a t i o n s  
n e a r  e a c h  s tu d y  a r e a  and  c h e c k e d  fo r  r e a c t i v i t y  to d e t e r m i n e  w h e t h e r  
t h e y  m a y  o r  m a y  no t  s e r v e  a s  i n d i c e s  of  v i r a l  a c t i v i t y .  The  
o p e r a t i o n  b eg an  on J u n e  5 and  w il l  en d  a b o u t  O c t o b e r  31.

D r .  J e f f  S w i n e b r o a d ,  C h a i r m a n ,  D e p a r t m e n t  of  B i o l o g i c a l  
S c i e n c e s ,  D o u g l a s s  C o l l e g e ,  R u t g e r s  U n i v e r s i t y ,  w i l l  a c t  a s  a  
c o n s u l t a n t  on o r n i t h c l o g i c  a s p e c t s  in  a d d i t i o n  to h i s  b i r d  p o p u la t i o n  
s t u d y .  B l o o d - e n g o r g e d  m o s q u i t o e s  w i l l  be s t o r e d  fo r  l a t e r  
s u b m i t t a l  to D r .  R o y  C h a m b e r l a i n ,  V i r u s  an d  R i c k e t t s i a  S e c t io n ,
CDC, f o r  h o s t  b lood  m e a l  d e t e r m i n a t i o n  s t u d i e s .

R E P O R T  F R O M  D R.  DAVID E .  DAVIS, P R O F E S S O R  O F  Z O O L O G Y  
P E N N S Y L V A N I A  S T A T E  U N IV E R S IT Y ,  U N IV E R S IT Y  P A R K ,  P A .

A t r a i n i n g  g r a n t  h a s  b e e n  a p p r o v e d  by  the  P u b l i c  H e a l t h  S e r v i c e  
fo r  w o r k  a t  the  P e n n s y l v a n i a  S t a t e  U n i v e r s i t y  u n d e r  the d i r e c t i o n  of  
D a v id  E .  D a v i s  to d e v e l o p  r e s e a r c h  p e r s o n s  who c a n  w o rk  as  a
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m e m b e r  of a  t e a m .  O p p o r t u n i t i e s  a r e  a v a i l a b l e  a t  the  g r a d u a t e  
and  p o s t - d o c t o r a l  l e v e l  fo r  o r n i t h o l o g i s t s  o r  m a m m a l o g i s t s  to c o n ­
d u c t  r e s e a r c h  and  take  c o u r s e s  th a t  w il l  p r e p a r e  t h e m  to e x a m i n e  
the  r o l e  th a t  b i r d s  o r  m a m m a l s  m a y  p l a y  in  a r t h r o p o d - b o r n e  
d i s e a s e s .  In ad d i t io n ,  p r o v i s i o n  i s  m a d e  f o r  l e s s  e x p e r i e n c e d  
p e r s o n s  to w o r k  d u r i n g  the s u m m e r .  The  o b j e c t i v e  of  th is  p r o g r a m  
i s  to f i l l  the gap  th a t  now  e x i s t s  b e t w e e n  th o s e  who a r e  c o m p e t e n t  
in  o r n i t h o l o g y  and  m a m m a l o g y  and  th o s e  who w i s h  to u s e  b i o l o g i c a l  
i n f o r m a t i o n  to s o lv e  e p i d e m i o l o g i c a l  p r o b l e m s .

R E P O R T  F R O M  M A JO R  F R A N K  G. F A V O R I T E  
C H I E F ,  M E D IC A L  E N T O M O L O G Y  DIVISION 

U . S .  ARMY E N V I R O N M E N T A L  H Y G IEN E A G E N C Y  
U N IT E D  S T A T E S  ARMY M E D I C A L  S E R V I C E

O u r  p r o g r e s s  in 1961 h a s  b e e n  the  c o l l e c t i o n  of  b i r d  s a m p l e s  
f r o m  212 b i r d s  c o l l e c t e d  by J a p a n e s e  m i s t  n e t s  on the  E d g e w o o d ,  
M a r y l a n d  p e n i n s u l a .  Of t h e s e ,  94 h a v e  b e e n  s c r e e n e d  in w e a n l in g  
m i c e  fo r  v i r u s .  A l l  have  b e e n  n e g a t i v e .  The  r e m a i n i n g  s a m p l e s  
a r e  be ing  h e ld  at  -60°  C e i t h e r  a s  whole  b lo o d s  o r  s e p a r a t e d  
f r a c t i o n s  of  s e r u m  and m o d i f i e d  A l s e v e r  's s o l u t i o n  d i l u t e d  r e d  
c e l l s  u n t i l  we h a v e  t i m e  fo r  p r o c e s s i n g .  (If we r e c o v e r  no m o r e  
th a n  1. 0 m l  of  b lood  f r o m  a  b i r d ,  the  s a m p l e  i s  h e ld  a s  whole b lood) .

A long  th i s  l i n e  of  e f f o r t ,  we h a v e  f i n a l l y  a d o p t e d  c a r d i a c  
p u n c t u r e s  vs  o t h e r  m e t h o d s  s u c h  a s  j u g u l a r  and  wing  ve in  b l e e d i n g s  
to o b ta in  b lood  s a m p l e s  f r o m  b i r d s .  M any  w o r k e r s ,  i n c lu d in g  
m y s e l f ,  have  p r e v i o u s l y  a d h e r e d  to t h e s e  l a t t e r  m e t h o d s ,  but  we 
n o w  find we c a n  b l e e d  e v e n  s m a l l  b i r d s  ( s p a r r o w - s i z e  and  u n d e r )  
by c a r d i a c  p u n c t u r e ,  r e c o v e r i n g  0. 7 to 1. 5 m l  of  b lood  with  b e t t e r  
thari 90% s u c c e s s .  " S u c c e s s "  i s  d e f i n e d  a s  o b t a i n i n g  a  b lood s a m p l e  
w i th  m i n i m u m  c o n t a m i n a t i o n  an d  h a v i n g  the b i r d  d e p a r t  u n d e r  i t s  
own p o w e r  a f t e r  30 m i n u t e s  h o ld in g .

We a r e  a l s o  s h i f t i n g  to the  m e t h o d  of  D r .  E .  A.  M e y e r  (u s in g  
s e a m l e s s  c e l l u l o s e  tub ing)  in  s e p a r a t i n g  s e r u m  f r o m  b lood .  T h u s  f a r  
we have  l i m i t e d  e x p e r i e n c e  but  hope  u n t i m a t e l y  to i m p r o v e  the  
r e c o v e r y  of  b i r d  s e r u m  bo th  q u a l i t a t i v e l y  an d  q u a n t i t a t i v e l y .
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B i r d  B lo o d  S a m p l e s  C o l l e c t e d  a s  of  18 A ug .  61

( ) No.  of  s a m p l e s  i n o c u l a t e d  in to  w e a n l i n g  m i c e  a s  of  18 A u g u s t  19 61
S e x  U n d e t e r m i n e d

F  a m i l y S p e c i e s  I m m a t u r e M a t u r e M a t u r e M a t u r e

C u c u l i d a e Y e l l o w - b i l l e d  C uckoo 1 (1)
P i c i d a e F l i c k e r 1 ( 1 ) 5 ( 1 )

H a i r y  W o o d p e c k e r 2 ( 2) 1 2 ( 1 )
T y r a n n i d a e C r e s t e d  F l y c a t c h e r 4 (1)

Wood P e w e e 3
H i r u n d i n i d a e B a r n  S w a l lo w 1
C o r v i d a e B lu e  J a y 9
P a r i d a e C a r o l i n a  c h i c k a d e e 1

T u f t e d  T i t m o u s e 1
M i m i d a e M o c k i n g b i r d 2 ( 2)

B r o w n  T h r a s h e r 6
C a t b i r d 7

T u r d i d a e R o b in 3 ( 2 ) " l 6 (7) 1 7 (5)
Wood T h r u s h 6 ( 2)
O l i v e - b a c k e d  T h r u s h 2

S t u r n i d a e S t a r l i n g 19 ( 11 ) 26 (19)
V i r e o n i d a e R e d - e y e d  V i r e o 1
P l o c e i d a e H o u se  S p a r r o w 2 ( 1 ) 7 (4) 8 (4)
I c t e r i d a e P u r p l e  G r a c k l e 2 29 (19) 11 (3) 7

R u s t y  B l a c k b i r d 1 ( 1 ) 1 ( 1 )
R e d - w i n g e d  B l a c k b i r d 1 ( 1 ) 8 (7) 1 (1 )

T h r  a u p i d a e S c a r l e t  T a n a g e r 1
F  r i n g i l l i d a e C o m m o n  G o ld f in c h 1 ( 1 ) 1 ( 1 ) 1 ( 1 )

T o w h e e 1 1 1
Song S p a r r o w 1

T o t a l s 27 (15) 120 (49) 33 (17) 32 (13)
G r a n d  T o t a l 212 (94)

R E P O R T  F R O M  D R .  R O B E R T  J .  B Y R N E ,  A S S O C I A T E  P R O F E S S O R ,  
D E P A R T M E N T  O F  V E T E R I N A R Y  S C I E N C E  

U N IV E R S IT Y  O F  M A R Y L A N D  C O L L E G E  O F  A G R I C U L T U R E  
C O L L E G E  P A R K ,  M A R Y L A N D

We h a v e  h a d  t h r e e  c a s e s  of  e q u i n e  e n c e p h a l o m y e l i t i s  in h o r s e s  
in  M a r y l a n d  s i n c e  S e p t e m b e r  1. We h a v e  i s o l a t e d  v i r u s  f r o m  the  b r a i n  
of  one  of  t h e s e  a n i m a l s .  We have  a l s o  o b t a i n e d  s e r o l o g i c a l  c o n f i r m a ­
t ion  on one  c a s e  of  the  d i s e a s e  in  a p o n y  in  s o u t h e r n  D e l a w a r e .
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R E P O R T  F R O M  DR.  A L E X IS  S H E L O K O V ,  C H I E F  
L A B O R A T O R Y  O F  T R O P I C A L  V IROLOG Y ,  N A T IO N A L  I N S T I T U T E  

O F  A L L E R G Y  AND I N F E C T IO U S  D ISEASES,
B E T H E S D A ,  M A R Y L A N D

P e r s o n n e l  n e w s  f r o m  the B e t h e s d a  L T V  c o m p o n e n t  i n c l u d e s :
D r .  A. S h e lo k o v  r e t u r n e d  to NIH f r o m  M idd le  A m e r i c a  R e s e a r c h  
U ni t ,  C a n a l  Z o n e ,  with  D r .  H e n r y  B e y e  r e p l a c i n g  h i m  a s  D i r e c t o r ,  
MARU, while  M r .  C.  J .  G ibbs  c o n t i n u e s  as  A c t in g  H e a d  of the 
B e t h e s d a  A r t h r o p o d - B o r n e  V i r u s  S e c t io n ;  D r .  N.  H. W i e b e n g a  
t r a n s f e r r e d  in  J u n e  f r o m  N a v a l  M e d i c a l  R e s e a r c h  I n s t i t u t e  to 
a s s u m e  r e s p o n s i b i l i t i e s  of  s e n i o r  s t a f f  m e m b e r ;  D r .  R .  V. M c C l o s k e y ,  
NIAID R e s e a r c h  A s s o c i a t e  (a t  one t i m e  w i th  D r .  H. M. M o r g a n  
of  R o c h e s t e r )  j o i n e d  L T V  s t a f f  in  J u ly .  With  the  a r r i v a l  of  n e w  
p r o f e s s i o n a l  p e r s o n n e l ,  the  p r o g r a m  is  b e in g  r e v i e w e d  and  e x p a n d e d .

S tu d ie s  on the  typ ing  of  a r t h r o p o d - b o r n e  v i r u s e s  with  c o m b i n a ­
t io n  a n t i s e r u m  p o o l s  in s u c k l i n g  m i c e  IC n e u t r a l i z a t i o n  t e s t  r e c e n t l y  
h a v e  b e e n  c o n c e r n e d  with  s e l e c t e d  G r o u p  A  v i r u s e s  ( E E ,  WE,
M a y a r o ,  S in d b i s ,  and  U r u m a ) .  F i n d i n g s  thus  f a r  i n d i c a t e  tha t :
(1) the t e s t ,  e m p l o y i n g  p o o le d  h y p e r i m m u n e  r a b b i t  a n t i s e r a ,  i s  g r o u p  
s p e c i f i c ;  (2) b r o a d  c r o s s - r e a c t i v i t y  w i th in  G r o u p  A  i s  e n h a n c e d  
when the c o m b i n a t i o n  in c l u d e s  the s e r u m  h o m o l o g o u s  to the v i r u s  
be ing  t e s t e d ;  (3) the  d i l u t io n  r e s u l t i n g  f r o m  the  p o o l i n g  of  s p e c i f i c  
a n t i s e r a  h a s  n o t  b e e n  c r i t i c a l  in  the  t e s t s  c o n d u c t e d .  E x p e r i m e n t s  
a r e  u n d e r w a y  to d e t e r m i n e  the  C F  a n d  HI p a t t e r n s  o b t a i n a b l e  w ith  
t h e s e  a n t i s e r u m  p o o l s .

A s i m p l i f i e d  t e c h n iq u e  f o r  p r o d u c i n g  a r t h r o p o d - b o r n e  v i r u s  C F  
a n t i g e n s  i s  b e in g  d e v e l o p e d .  M o u s e  b r a i n  s u s p e n s i o n  p r e p a r e d  in 
b o r a t e - K C l - b u f f e r  (pH 9. 0) i s  s t o r e d  fo r  24 h o u r s  a t  4° C an d  th e n  
c e n t r i f u g e d  a t  l o w  s p e e d .  T h e  r e s u l t i n g  C F  a n t i g e n s  have  b e e n  of  
h igh  t i t e r ,  s p e c i f i c  and  n o t . a n t i c o m p l e m e n t a r y .  The  a n t ig e n s  a r e  
e a s i l y  r e n d e r e d  n o n - i n f e c t i o u s  by e x p o s i n g  the  v i r u s  s u s p e n s i o n  to 
e t h y l e n e  o x id e  g a s  for  4 h o u r s  in  a  B e n V e n u e  s t e r i l i z i n g  c h a m b e r ,  
a p p a r e n t l y  w i thou t  a  d e l e t e r i o u s  e f f e c t  on the  t i t e r .  P o t e n t  a n t i g e n s  
h a v e  b e e n  a l r e a d y  p r o d u c e d  w i th  E E ,  W E E ,  V E E ,  S L E ,  M V E ,  and  
Y F  (A s ib i ,  F r e n c h  n e u r o t r o p i c  and  17D) v i r u s  s t r a i n s .

Two lo t s  o f  H K T C - p r o p a g a t e d  E E  v i r u s  ( P a n a m a  101 s t r a i n )  
w e r e  t r e a t e d  w i th  f o r m a l i n ,  h e l d  a t  37° C f o r  3 d a y s  and  a t  5° C 
f o r  6-10 d a y s ;  t h e n  te n fo ld  d i l u t i o n s ,  b e g in n in g  w i th  1:10, w e r e  
i n o c u l a t e d  IC in to  g u in e a  p ig s  an d  m i c e .  No s y m p t o m s  a t t r i b u t a b l e  
to l ive  v i r u s  had  d e v e l o p e d  a f t e r  i n o c u l a t i o n  wi th  e i t h e r  lo t .
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F o u r t e e n  d a y s  a f t e r  the two v a c c i n e  i n j e c t i o n s  a w e e k  a p a r t  (G P  ~ 
i n t r a d e r m a l l y ,  m i c e  - IP ) ,  the a n i m a l s  w e r e  found to be r e s i s t a n t  
to 2 lo g s  of  a  h e t e r o l o g o u s  E E  v i r u s  s t r a i n  ( h o r s e  i s o l a t e  f r o m  
C a m b r i d g e ,  Md. ) w hen  c h a l l e n g e d  IC w i th  te n fo ld  d i l u t i o n s .  S t i l l  
i n c o m p l e t e  t e s t s  of  a n t ib o d y  r e s p o n s e  i n d i c a t e  th a t  m i c e  d e v e l o p e d  
s i g n i f i c a n t  t i t e r s  of  N T  a n t i b o d i e s  ( G P  no t  ye t  t e s t e d ) ;  g u i n e a  p ig s  
d id  no t  d e v e l o p  C F  t i t e r s  ( m i c e  no t  t e s t e d ) ;  n e i t h e r  s p e c i e s  h a d  sh o w n  
an y  i n c r e m e n t  in  HI a n t i b o d i e s .

R E P O R T  F R O M  DR.  P A U L I N E  H. P E R A L T A ,  A C T IN G  H EA D
VIRUS S E C T I O N ,  M ID D L E  A M E R I C A  R E S E A R C H  UNIT 

B A L B O A  H E IG H TS ,  C A N A L  Z O N E

M ARU VIRUS S E C T I O N ,  L A B O R A T O R Y  O F  T R O P I C A L  V IRO L O G Y ,  
N A T I O N A L  I N S T I T U T E  O F  A L L E R G Y  AND I N F E C T I O U S  D ISE A SES

In the c o u r s e  of  s t u d i e s  on m e d i c a l l y  i m p o r t a n t  v i r a l  d i s e a s e s  
of  the  A m e r i c a n  t r o p i c s ,  the V i r u s  S e c t i o n  of  M ARU  a l l o t s  a t  l e a s t  
50% of i t s  e f f o r t  to i n v e s t i g a t i o n s  i n v o l v in g  a r t h r o p o d - b o r n e  v i r u s e s .

A c o n t in u in g  a c t i v i t y  of  the  S e c t i o n  i s  the  v i r o l o g i c a l  w o r k - u p  
of  c l i n i c a l  c a s e s  b r o u g h t  to o u r  a t t e n t i o n  by  o u t s i d e  p h y s i c i a n s .  
A l th o u g h  e n t e r o v i r u s e s  a r e  the m o s t  f r e q u e n t  i s o l a t e s ,  the  v i r u s  of  
V e n e z u e l a n  e q u i n e  e n c e p h a l o m y e l i t i s  (V E E )  was  i s o l a t e d  f o r  the f i r s t  
t i m e  in P a n a m a  a s  a r e s u l t  of  th i s  a c t i v i t y .  T h e  v i r u s  w as  r e c o v e r e d  
f r o m  s e r u m  o b t a i n e d  A p r i l  20, 1961, f r o m  an  a c u t e l y  i l l  P a n a m a n i a n  
boy  a  f e w  h o u r s  b e f o r e  h is  d e a t h .  B y  the  t i m e  the  i d e n t i f i c a t i o n  of 
t h i s  i s o l a t e  w as  m a d e  in e a r l y  May ,  one of  the  MARU s t a f f  m e m b e r s  
w as  a l r e a d y  h o s p i t a l i z e d  and  v i r u s  h a d  a l s o  b e e n  r e c o v e r e d  f r o m  h is  
s e r u m .  Two o t h e r  m e m b e r s  of  the  s t a f f  who had  b e e n  w o r k i n g  c l o s e l y  
w i th  the s e c o n d  i s o l a t e  b e c a m e  i l l  in r a p i d  s u c c e s s i o n .

G o r g a s  M e m o r i a l  L a b o r a t o r y  in  P a n a m a  j o i n e d  us  to s t u d y  the  
e c o l o g y  of  V E E  v i r u s  in the  a r e a  of  C a n i to  w h e r e  the  d e c e a s e d  
p a t i e n t  r e s i d e d .  The  a r e a  i s  l o c a t e d  on an  a r m  of G a tu n  L a k e ,  the  
l a r g e  a r t i f i c i a l  l a k e  t h r o u g h  w h ich  th e  c h a n n e l  of  the  P a n a m a  C a n a l  
p a s s e s .  F i e l d  c o l l e c t i o n s  w e r e  c a r r i e d  ou t  d u r i n g  the  month".of M ay .

•

In J u n e ,  a  p r o g r a m  of v a c c i n a t i o n  of  MARU p e r s o n n e l  was  
begun ,  u s i n g  a t t e n u a t e d  V E E  v i r u s  ( T C - 8 0 )  v a c c i n e  k in d l y  m a d e  
a v a i l a b l e  by  C o l s .  T i g e r t t  and  B e r g e  of  USAM RU, F t .  D e t r i c k ,  
M a r y l a n d .  B y  m i d - A u g u s t ,  43 p e r s o n s  h a d  b e e n  v a c c i n a t e d .  T h e r e  
w e r e  a f e w  (m i ld )  r e a c t i o n s .
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L a b o r a t o r y  s t u d i e s  a t  MARU a r e  s t i l l  in  p r o g r e s s .  T h e s e  
in c lu d e  i s o l a t i o n  a t t e m p t s  f r o m  C a n i to  a r t h r o p o d s  and  s e n t i n e l  
c h i c k e n s ,  f r o m  s p e c i m e n s  c o l l e c t e d  f r o m  the  f a t a l  c a s e  as  w e l l  
a s  f r o m  the t h r e e  i n f e c t e d  l a b o r a t o r y  w o r k e r s ,  and  f r o m  d a i ly  s e r u m  
s p e c i m e n s  o b t a i n e d  f r o m  the  f i r s t  e i g h t  v a c c i n e e s .  S e r o l o g i c a l  
t e s t s  a r e  u n d e r  w ay  to d e t e r m i n e  the  V E E  a n t ib o d y  s t a t u s  of 
r e s i d e n t s  and  d o m e s t i c  a n i m a l s  of the  C an i to  a r e a ,  the  p a t t e r n  of 
a n t ib o d y  d e v e l o p m e n t  in the t h r e e  p e r s o n s  a c c i d e n t a l l y  i n f e c t e d  in 
the  l a b o r a t o r y ,  and  an t ib o d y  r e s p o n s e s  in a l l  v a c c i n e e s .

S e p t e m b e r  1961 m a r k s  the b e g in n in g  of  the  t h i r d  y e a r  of  a  
3 - y e a r  p r o j e c t  in w h ich  MARU is  c o l l a b o r a t i n g  wi th  G o r g a s  M e m o r i a l  
L a b o r a t o r y  to i n v e s t i g a t e  the  e c o l o g y  of  the a r t h r o p o d - b o r n e  v i r u s e s  
of  the t r o p i c a l  r a i n  f o r e s t  in  B o c a s  d e l  T o r o  P r o v i n c e ,  P a n a m a .
T h u s  f a r  in  the  p r o j e c t ,  t h i r t y - o n e  i s o l a t e s  h a v e  b e e n  r e c o v e r e d  
in  th i s  l a b o r a t o r y  f r o m  a r t h r o p o d  p o o l s - - t e n  f r o m  P h l e b o t o m u s  
s a n d f l i e s  and  t w e n t y - o n e  f r o m  m o s q u i t o e s .  The  r a t e  of  i s o l a t i o n  
f r o m  the f o r m e r  c o n t in u e s  to e x c e e d  by f a r  the  o v e r a l l  r a t e  of  
i s o l a t i o n  f r o m  the  l a t t e r .

In r e c e n t  m o n t h s ,  p r o g r e s s  in  i d e n t i f i c a t i o n  h a s  ga in ed  
c o n s i d e r a b l e  m o m e n t u m .  F i v e  i s o l a t e s - - f o u r  of  t h e m  f r o m  P h l e b o t o m u s -  
a r e  s t r a i n s  of I n d i a n a  ty pe  v e s i c u l a r  s t o m a t i t i s  v i r u s  (VSV). F o l l o w i n g  
a  r e c e n t  e x c h a n g e  of  p r o t o t y p e  i m m u n e  s e r a  an d  a s c i t i c  f lu id s  w i th  
T r i n i d a d  R e g i o n a l  V i r u s  L a b o r a t o r y  and  B e l e m  V i r u s  L a b o r a t o r y ,  
i t  was  p o s s i b l e  to r e l a t e  s e v e n t e e n  i s o l a t e s  (w h ich ,  on  the b a s i s  of  
C F  t e s t s  w i th  M ARU a n t ig e n s  an d  a n t i s e r a  on ly ,  f a l l  in to  fo u r  g r o u p s )  
to fo u r  v i r u s e s  r e c o g n i z e d  in  T r i n i d a d  a n d / o r  B r a z i l :  Una,  G u a r o a ,
W y e o m y ia ,  and  G u a m a .

S ix  c l o s e l y  r e l a t e d  P h l e b o t o m u s  a g e n t s  and  two i s o l a t e s  f r o m  
B o c a s  m o s q u i t o e s  hav e  no t  yet  b e e n  r e l a t e d  to an y  o t h e r  v i r u s e s ;  
the  l a s t  i s o l a t e  i s  too  r e c e n t  to h a v e  b e e n  t e s t e d .  T h e  a c c o m p a n y i n g  
t a b l e  o u t l i n e s  p r o g r e s s  in i d e n t i f i c a t i o n  of  the  31 i s o l a t e s .

As a n o t h e r  r e s u l t  of  the  e x c h a n g e  of  i m m u n e  f l u i d s ,  one of  t h r e e  
i s o l a t e s  r e c o v e r e d  f r o m  m o s q u i t o e s  in  the  1958-59  s t u d y  of  the 
e c o l o g y  of  E a s t e r n  eq u in e  e n c e p h a l o m y e l i t i s  v i r u s  in the  P a c o r a -  
T o c u m e n  a r e a  e a s t  of  P a n a m a  C i ty  h a s  b e e n  found  to be c l o s e l y  r e l a t e d  
to M e la e  v i r u s .  S t i l l  u n id e n t i f i e d  a r e  the  o t h e r  two m o s q u i t o  i s o l a t e s  
m e n t i o n e d ,  a s  w e l l  a s  an  a r t h r o p o d - b o r n e  v i r u s  ( JW -10)  r e c o v e r e d  
in J u l y  I960 f r o m  s e r u m  o b t a i n e d  f r o m  a  f e b r i l e  p a r t i c i p a n t  in  ju n g l e  
w a r f a r e  t r a i n i n g  c o n d u c t e d  by the  U . S .  A r m y  on  the I s t h m u s .
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F o r  a n u m b e r  of  m o n t h s  we h a v e  b e e n  p r e p a r i n g  i m m u n e  
a s c i t i c  f lu id s  in  m i c e  a c c o r d i n g  to m o d i f i c a t i o n s  of  a  m e t h o d  in the 
l i t e r a t u r e ,  in w h ich  F r e u n d ' s  a d j u v a n t  an d  h e a t - k i l l e d  s t a p h y l o c o c c u s  
a r e  e m p l o y e d  in a d d i t i o n  to v i r u s .  So f a r  i t  a p p e a r s  t h a t  s u c h  a s c i t i c  
f lu id s  p r e p a r e d  a g a i n s t  a r t h r o p o d - b o r n e  v i r a l  a g e n t s  w i l l  be v e r y  
u s e f u l  f o r  i d e n t i f i c a t i o n  p r o c e d u r e s  in  th i s  l a b o r a t o r y .  C u r r e n t l y ,  
v a r i o u s  i n o c u l a t i o n  s c h e d u l e s  a r e  b e i n g  e v a l u a t e d  (w i th  I l h e u s  as  the  
v i r u s ) in an  a t t e m p t  to a r r i v e  at  a r o u t i n e  i m m u n i z a t i o n  p r o c e d u r e .

D e s p i t e  i s o l a t i o n  a t t e m p t s  f r o m  o v e r  300 lo t s  of  a c a r i n a  
s p e c i m e n s  c o l l e c t e d  in P a n a m a  b y D r a .  B r e n n a n  and  Y u n k e r ,  on 
t e m p o r a r y  a s s i g n m e n t  h e r e  f r o m  the R o c k y  M o u n ta in  L a b o r a t o r y ,  
H a m i l t o n ,  M o n ta n a ,  no v i r u s e s  h a v e  b e e n  r e c o v e r e d  to d a t e  in  a 
s u c k l i n g  m o u s e  s y s t e m

P r o g r e s s  in  I d e n t i f i c a t i o n  of  V i r u s  I s o l a t e s  f r o m  A r t h r o p o d s ,
B o c a s  d e l  T o r o ,  P a n a m a

MARU d a t a  a s  of  1 S e p t e m b e r  1961

A r t h r o p o d -

V i r u s

MARU No. of B r e a k d o w n  of i s o l a t e s
b o r n e  v i r u s  
g r o u p

P r o t o t y p e
N u m b e r

I s o l a t e s  by  g e n u s  f r o m  w h ich  
i s o l a t e d
N u m b e r  G e n u s

G r o u p  A U na BT-1371 6 2 A e d e s
4 P s o r o p h o r a

B u n y a m w e r a G u a r o a BT-1122 1 A n o p h e l e s
W y e o m y i a B T ~ 2 l 9 4 1 C u le x

3 P s o r o p h o r a
G u a m a B T  - 640 6 C u le x
U n id e n t i f i e d  V i r u s e s B T  - 2132 1 C u le x

B T -  2368 1 P s o r o p h o r a
B T -  2579 1 P s o r o p h o r a

VSV I n d i a n a B T - 7 8 5 1 C u le x
4 P h l e b o t o m u s

U n i d e n t i f i e d g r o u p B T -1 0 4 6 P h l e b o t o m u s

R E P O R T  F R O M  D R.  H. C.  B A R N E T T ,  C H I E F ,  D E P A R T M E N T  O F  
E N T O M O L O G Y ,  W A L T E R  R E E D  A RM Y  I N S T I T U T E  O F  R E S E A R C H

WASHINGTON, D. C.

S t u d ie s  on the  l a b o r a t o r y  t r a n s m i s s i o n  of  J a p a n e s e  e n c e p h a l i t i s  
v i r u s  by O r i e n t a l  c u l i c i n e  m o s q u i t o e s  h a v e  b e e n  c o n t i n u e d .  While 
no " d o s a g e  t h r e s h o l d  e f f e c t "  h a s  b e e n  o b s e r v e d  in  the  C u l e x  s p e c i e s



-  20 -

s t u d i e d  thus  f a r ,  i t  was  d e m o n s t r a t e d  th a t  A e d e s  a l b o p i c t u s  d id  not  
b e c o m e  i n f e c t e d  o r  i n f e c t i v e  u n l e s s  i t  was  fed  on a v i r e m i c  h o s t  
c i r c u l a t i n g  m o r e  th a n  4 . 0  lo g s  of J E  v i r u s .  A s i m i l a r  r e s p o n s e  
w as  n o t e d  in the  c l o s e l y  r e l a t e d  s p e c i e s ,  A e d e s  a e g y p t i .  In t h e s e  
e x p e r i m e n t s ,  m o s q u i t o e s  w e r e  t e s t e d  a f t e r  e x t r i n s i c  i n c u b a t io n  
p e r i o d s  of  f r o m  9 to 50 d a y s .  B e c a u s e  of t h e i r  h ig h  in f e c t i o n  
t h r e s h o l d s ,  i t  i s  p r o b a b l e  th a t  the v e c t o r  p o t e n t i a l  o f  A.  a l b o p i c t u s  
and  A. a e g y p t i  i s  m u c h  l o w e r  t h a n  th a t  of  s u c h  s p e c i e s  as C u le x  
g e l id u s ,  C u le x  t r i t a e n i o r h y n c h u s ,  an d  C u le x  p i p i e n s .

A c o m p a r i s o n  was u n d e r t a k e n  of  t r a n s m i s s i o n  r a t e s  of J E  
v i r u s  a c h i e v e d  by  two s u b s p e c i e s  of  C u le x  p ip i e n s  of  d i f f e r e n t  g e o ­
g r a p h i c  o r i g i n ,  one f r o m  J a p a n ,  an d  the o t h e r  f r o m  M a r y l a n d .
Two s t r a i n s  of  J E  v i r u s ,  F M  380 and  T 485,  bo th  a t  lo w  m o u s e  
p a s s a g e  l e v e l s ,  w e r e  u s e d  in th i s  s t u d y .  B a t c h e s  of  the  two s t r a i n s  
of  m o s q u i t o e s  w e r e  fed  s i m u l t a n e o u s l y  upon  c h i c k s  c i r c u l a t i n g  4 .  0 
to 5 . 0  lo g s  of  one o r  the o t h e r  s t r a i n  of  J E  v i r u s .  T he  r a t e s  of 
t r a n s m i s s i o n  to c h i c k s  fo r  m o s q u i t o e s  i n f e c t e d  wi th  F M  380 when 
t e s t e d  a f t e r  17 d a y s  e x t r i n s i c  i n c u b a t i o n  w e r e :  6 ou t  of  13 (46%) of  
the  J a p a n e s e  C.  p ip i e n s  p a l l e n s  and  5 out  of  11 (45%) of  M a r y l a n d  
C , p ip i e n s  p i p i e n s .  M o s q u i to e s  i n f e c t e d  wi th  T 485 v i r u s  t e s t e d  
a f t e r  the s a m e  e x t r i n s i c  i n c u b a t i o n  p e r i o d  t r a n s m i t t e d  as  f o l lo w s :
9 out  of 20 (46%) J a p a n e s e  C.  p i p i e n s  and  7 ou t  of  14 (50% M a r y l a n d  
C.  p i p i e n s . S tu d i e s  a r e  c u r r e n t l y  u n d e r w a y  wi th  b o th  v i r u s  s t r a i n s  
f ed  to m o s q u i t o e s  a t  l o w e r  d o s a g e  l e v e l s .

W ork  on  v i r u s  i s o l a t e s  f r o m  s a n d f l i e s  and  p a t i e n t s  s u s p e c t e d  
of  hav in g  s a n d f ly  f e v e r ,  d e s c r i b e d  in p r e v i o u s  r e p o r t s ,  h a s  b e e n  
c o n t in u e d .  D r .  F r e d  R .  M c C r u m b  of the  U n i v e r s i t y  of  M a r y l a n d  
S c h o o l  of M e d ic i n e ,  who is  c o l l a b o r a t i n g  w i th  us in  the  i d e n t i f i c a t i o n  
of  t h e s e  a g e n t s ,  r e p o r t s  s u c c e s s  w i th  the c o m p l e m e n t - f i x a t i o n  
t e s t  u s in g  h y p e r i m m u n e  s e r a  p r e p a r e d  in a d u l t  m i c e .  S tu d i e s  have  
a l s o  b e e n  u n d e r t a k e n  a t  WRAIR on the  g r o w t h  p a t t e r n s  of  t h e s e  
v i r u s e s  in a  v a r i e t y  of t i s s u e  c u l t u r e s  of  h u m a n  o r i g i n .

R E P O R T  F R O M  D R .  ROY W. C H A M B E R L A IN ,  A RBOV IRU S UNIT 
VIRUS & R I C K E T T S I A  S E C T I O N ,  C O M M U N I C A B L E  D ISEASE 

C E N T E R ,  A T L A N T A ,  G E O R G IA

F i e l d  S t u d i e s :

The  bu lk  of  f i e ld  e f f o r t  th i s  p a s t  s e a s o n  h a s  b e e n  e x p e n d e d  
on  the B ig  C y p r e s s  S e m i n o l e  In d ia n  R e s e r v a t i o n ,  45 m i l e s  s o u th  
o f  C l e w i s t o n  in s o u t h  F l o r i d a .  One of  the s t i m u l i  f o r  th i s  s t u d y  w as



the  f ind ing  by W o rk  in I960 th a t  a  h ig h  p r o p o r t i o n  of  the  In d ia n s  on 
the  r e s e r v a t i o n  p o s s e s s e d  V E E  a n t i b o d i e s  ( I n f o r m a t i o n  E x c h a n g e  No.
3, A p r i l ,  1961. )

The  a r e a  w as  s u r v e y e d  in M a r c h ,  1961, to p l a n  c o m p r e h e n s i v e  
b i r d  and  m o s q u i t o  c o l l e c t i o n s  fo r  the  e n s u i n g  s e a s o n  and  a  few  
p r e l i m i n a r y  s a m p l e s  w e r e  t a k e n .  C o m m e n c i n g  in  A p r i l ,  i n t e n s i v e  
b i r d  c o l l e c t i n g  w as  done  by m i s t  n e t s  an d  m o s q u i t o  c o l l e c t i n g  by N e w  
J e r s e y  l ig h t  t r a p s ,  p o r t a b l e  m i n i a t u r e  l i g h t  t r a p s ,  c h i c k e n - b a i t e d  
l a r d  c a n  t r a p s ,  and  h u m a n  b i t in g  c a t c h e s .  T h e s e  h a v e  c o n t in u e d  
a t  l e a s t  two w e e k s  p e r  m o n t h  s i n c e  t h e i r  i n i t i a t i o n .  A p p r o x i m a t e l y  
20 s e n t i n e l  m o u s e  l i t t e r  e x p o s u r e s  h a v e  a l s o  b e e n  m a d e  e a c h  m o n t h .  
O v e r  100 c h i c k e n s  a l s o  s e r v e  a s  s e n t i n e l s .

T h e  s a m p l i n g  a r e a s  i n c lu d e  s e v e r a l  d i f f e r e n t  h a b i t a t  t y p e s ,
i . e . ,  v i c i n i t y  of  I n d ia n  " c h i c k e e s " ,  g r a s s y  m a r s h ,  c y p r e s s  and  
c u s t a r d  app le  s w a m p s ,  o a k - p a l m  h a m m o c k s ,  p in e  w o o d s ,  p a s t u r e  
l a n d ,  an d  woods  b o r d e r i n g  c u l t i v a t e d  v e g e t a b l e  f i e l d s .  The  fo l l o w in g  
t a b l e  s u m m a r i z e s  the  v e r t e b r a t e  c a t c h e s  an d  t e s t i n g  to m i d - S e p t e m b e r .  
A p p r o x i m a t e l y  500 b i r d s  c o l l e c t e d  s i n c e  t h a t  t i m e  a r e  n o t  i n c l u d e d  in 
the  t a b l e  and  m o s t  of  t h e s e  a r e  s t i l l  on  t e s t .  O ne  of  t h e s e ,  a  b l a c k  
an d  w hi te  w a r b l e r ,  c o l l e c t e d  S e p t e m b e r  20, h a s  b e e n  found  v i r u s  
p o s i t i v e ,  but  the i s o l a t e  a w a i t s  i d e n t i f i c a t i o n .

No d e f in i t e  i s o l a t i o n s  h a v e  th u s  f a r  b e e n  m a d e  f r o m  the 
v e r t e b r a t e  s a m p l e s  o t h e r  th a n  the b i r d  m e n t i o n e d  a b o v e ,  a l th o u g h  
s e v e r a l  s p e c i m e n s  a r e  do u b t fu l  p o s i t i v e s  and  a w a i t  f u r t h e r  c h e c k i n g .

M o s q u i to  p o p u l a t i o n s  w e r e  l i g h t  in  A p r i l  an d  m o s t  of  M ay  
b e c a u s e  of u n u s u a l l y  d r y  w e a t h e r .  D e s p i t e  t h i s ,  h o w e v e r ,  o v e r  5000 
m o s q u i t o e s  w e r e  o b t a i n e d .  In l a t e  M ay,  w i th  the  c o m i n g  of  r a i n s ,  
m o s q u i t o  p r o d u c t i o n  i n c r e a s e d ,  an d  i t  h a s  b e e n  p o s s i b l e  to c o l l e c t  • 
a p p r o x i m a t e l y  100, 000 m o s q u i t o e s  e a c h  m o n t h ,  J u n e  t h r o u g h  S e p t e m b e r .  
O c t o b e r  c o l l e c t i o n s  a r e  no t  ye t  c o m p l e t e d  a t  t i m e  of  w r i t i n g ,  but  a r e  
r u n n i n g  c o n s i d e r a b l y  l o w e r  th a n  in S e p t e m b e r .  F u l l  s c a l e  m o s q u i t o  
c o l l e c t i n g  w i l l  be m a d e  a g a i n  in  N o v e m b e r ,  but  w i l l  be r e d u c e d  o r  
d i s c o n t i n u e d  t h e r e a f t e r .

To d a t e ,  472  m o s q u i t o  p o o l s  h a v e  b e e n  t e s t e d  in  s u c k l i n g  m i c e ,  
c o m p r i s i n g  c o l l e c t i o n s  m a d e  f r o m  M a r c h  to the f i r s t  of  J u n e .  A t o t a l  
of  934  p o o l s  h a v e  b e e n  t e s t e d  in  1 / 2 - d a y - o l d  c h i c k s ,  i n c l u d i n g  
c o l l e c t i o n s  m a d e  to m i d - J u n e .  F r o m  t h e s e  p o o l s ,  two p o s s i b l e  v i r u s  
i s o l a t i o n s  h a v e  th u s  f a r  b e e n  m a d e ,  one  f r o m  C u l e x  m e l a n s c o n i o n
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c o l l e c t e d  M ay  2 0 - 2 2 ,  and  a n o t h e r  f r o m  C. n i g r i p a l p u s , t a k e n  
J u n e  14-16. T h e s e  have  no t  ye t  b e e n  v e r i f i e d  o r  i d e n t i f i e d .

A p p r o x i m a t e l y  5000 a d d i t i o n a l  m o s q u i t o  p o o l s  a w a i t  t e s t i n g  
an d  p r o b a b l y  w i l l  n o t  be c o m p l e t e d  u n t i l  S p r i n g ,  1962.

No i s o l a t i o n s  have  b e e n  m a d e  f r o m  the  s e n t i n e l  s u c k l i n g
m i c e .

The  S o u th  A l a b a m a  s tu d y  s i t e ,  r e p o r t e d  upo n  in  the l a s t  
I n f o r m a t i o n  E x c h a n g e ,  was  o n ly  s p o t - c h e c k e d  th i s  p a s t  s e a s o n  
to v e r i f y  c o n t in u e d  E E  and  WE v i r u s  a c t i v i t y  in  b i r d s  and  
m o s q u i t o e s .  Two of  217 b i r d s  c o l l e c t e d  in A u g u s t  y i e ld e d  E E  
v i r u s ,  one an  o v e n  b i r d  and  the o t h e r  a  wood t h r u s h .  M o s q u i to e s  
c o l l e c t e d  in  J u l y  w e r e  v i r u s  n e g a t i v e .  An O c t o b e r  m o s q u i t o  
c o l l e c t i o n  w i l l  be m a d e  and  t e s t e d .

S u m m a r y  of  F i e l d  C o l l e c t i o n s  an d  L a b o r a t o r y  T e s t i n g  of
B ig  C y p r e s s  B lood  S p e c i m e n s  f o r  V i r u s  I s o l a t i o n s

T E S T I N G
S P E C I M E N O R I G I N Wet s u c k l i n g

D a te s B i r d s M a m m a l s R e p t i l e s A m p h i b i a n s C h ic k s m i c e  D E T C *
M a r  30-31 41 1 X

A p r  17-22 170 3 1 1 X

M ay 5-14 284 91 9
M ay  20-24 34
J u n  7 -2 0 354 X X

J u n  14-A ug 550 17 X ♦ ♦ X

29 (A us t in )
J u l  8-17 310 1 X

Aug 30- 104 50 10 6 X

S ep  8
S e p  9-13 48 X

1892 162 21 7 354 216** 1597
( in c lu d e s  
35 c a l v e s )

♦ D E T C  - D u ck  e m b r y o  t i s s u e  c u l t u r e  o v e r l a y s

♦ ♦ In o c u l a t i o n  of  s u c k l i n g  m i c e  s t a r t e d  with  s p e c i m e n s  c o l l e c t e d  
J u l y  19, 1961, and  goes  t h r o u g h  s p e c i m e n s  c o l l e c t e d  Aug.  17, 1961.
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R E P O R T  F R O M  DR.  W IL L IA M  L .  P O N D ,  D E P A R T M E N T  O F
M E D IC IN E ,  U N IV E R S IT Y  O F  M IAMI M E D I C A L  S C H O O L

MIAMI,  F L O R I D A

A n e w  a r t h r o p o d - b o r n e  v i r u s  r e s e a r c h  p r o g r a m  w as  r e c e n t l y  
i n i t i a t e d  in  the  D e p a r t m e n t  of  M e d i c i n e ,  U n i v e r s i t y  of M i a m i  
M e d i c a l  S ch o o l ,  in M ia m i  u n d e r  a  l o n g - t e r m  g r a n t  f r o m  the 
N a t i o n a l  I n s t i t u t e  of  A l l e r g y  and  I n f e c t i o u s  D i s e a s e s  of  the  D e p a r t ­
m e n t  of H e a l th ,  E d u c a t i o n ,  and  W e l f a r e .  T he  p r o g r a m  w i l l  be 
c o n c e r n e d  w i th  the  l a b o r a t o r y  and  c l i n i c a l  i n v e s t i g a t i o n s  of  
a r t h r o p o d - b o r n e  v i r u s  d i s e a s e s  and  i s  u n d e r  the  jo i n t  d i r e c t i o n  
of  D r .  W i l l i a m  L.  P o n d  and  D r .  N. J o e l  E h r e n k r a n z .

R E P O R T  F R O M  DR. LOUIS S.  G R A N T ,  P R O F E S S O R  O F 
M IC R O B IO L O G Y ,  U N IV ERS ITY  C O L L E G E  O F  T H E  W E S T  INDIES

KINGSTON 7, J A M A IC A

B r i e f  A c c o u n t  of S p h e r e  of  I n t e r e s t :

T h i s  l a b o r a t o r y  is  i n t e r e s t e d  in  i n v e s t i g a t i n g  the  p r e v a l e n c e  
of  a r t h r o p o d - b o r n e  v i r u s  d i s e a s e s  in  J a m a i c a  an d  in s t u d y i n g  the 
e p i d e m i o l o g y  of  t h e s e  d i s e a s e s  in  t h i s  i s l a n d .

S u m m a r y  of  P a s t  W o r k  (1953 an d  1956-61):

In 1953, d u r i n g  the c o u r s e  of  an  e p i d e m i o l o g i c a l  s u r v e y  by 
D r .  M. M. S ig e l  and  D r .  L. S. G r a n t  a m o n g  s c h o o l  c h i l d r e n  and  
a d u l t s  fo r  the p r e v a l e n c e  of  L y m p h o g r a n u l o m a  V e n e r e u m  a n t i b o d i e s ,  
s o m e  of  the s e r a  w e r e  e x a m i n e d  fo r  S t .  L o u i s  v i r u s  a n t i b o d i e s  by 
D r .  M. M. S i g e l - - a t  t h a t  t i m e  V i r o l o g i s t  a t  the C h i l d r e n ' s  H o s p i t a l  
in P h i l a d e l p h i a .  S ig e l ,  in r e p o r t i n g  to U . S .  N a v y  by  w h o m  the  funds  
w e r e  p r o v i d e d  f o r  t h e s e  s t u d i e s ,  r e c o r d s  th a t  in  s o m e  of  the a r e a s ,  
m a i n l y  M ay P e n  an d  V e r e ,  a n t i b o d i e s  fo r  S t .  L o u i s  v i r u s  w e r e  
d e m o n s t r a t e d  in the  s e r a  of  c h i l d r e n  and  a n i m a l s .  A t t e m p t e d  
i s o l a t i o n  of  v i r u s  f r o m  the b lo o d s  of  b i r d s  and  f r o m  m o s q u i t o e s  
w e r e  c a r r i e d  ou t  by m o u s e  i n o c u l a t i o n ,  w i th o u t  an y  s u c c e s s .

F u n d s  w e r e  l a t e r  p r o v i d e d  by  the  R o c k e f e l l e r  F o u n d a t i o n  to 
c a r r y  ou t  a  P r o g r a m m e  of A r t h r o p o d - b o r n e  V i r u s  I n v e s t i g a t i o n  in 
J a m a i c a  and  th i s  w o r k  was  s t a r t e d  in  1956.

P r e l i m i n a r y  S e r o l o g i c a l  S u r v e y  (1 9 5 6 -5 7 ) :

U s i n g  h a e m a g g l u t i n a t i o n ,  c o m p l e m e n t  f i x a t io n ,  an d  n e u t r a l i ­
z a t i o n  t e s t s ,  a  p r e l i m i n a r y  s e r o l o g i c a l  s u r v e y  w as  c a r r i e d  out  on
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a p p r o x i m a t e l y  300 s e r a  c o l l e c t e d  in  f ive a r e a s  of  d i f f e r e n t  e c o l o g y  
in J a m a i c a .  T h e s e  w e r e  e x a m i n e d  a t  the T r i n i d a d  R e g i o n a l  V i r u s  
L a b o r a t o r y  and  the R o c k e f e l l e r  V i r u s  L a b o r a t o r y  in N ew  Y o r k  fo r  
e v i d e n c e  of  a r b o v i r u s  i n f e c t i o n .  A p r e l i m i n a r y  s u r v e y  was  c a r r i e d  
out  on the  m o s q u i t o  s p e c i e s  p r e v a l e n t  in one of  the a r e a s  of  h i g h e s t  
g r o u p  B a r b o v i r u s  i n f e c t i o n  and  a t t e m p t s  w e r e  m a d e  to i s o l a t e  v i r u s  
f r o m  the  s p e c i e s  c o l l e c t e d .

I n t e n s i v e  S e r o l o g i c a l  S u r v e y  (1957-61):

U s in g  h a e m a g g l u t i n a t i o n  i n h i b i t i o n  an d  c o m p l e m e n t  f ix a t io n  
t e s t s ,  a n  i n t e n s i v e  s e r o l o g i c a l  s u r v e y  was  c a r r i e d  ou t  on abou t  
1, 000 a d u l t s  and  c h i l d r e n  in the V e r e - M a y  P e n  a r e a ,  one of  the 
a r e a s  of  m o s t  i n t e n s i v e  G r o u p  B a r b o v i r u s  i n f e c t i o n .  A n a l y s i s  of  
th i s  m a t e r i a l  w i l l  p r o v i d e  e p i d e m i o l o g i c a l  d a t a  of  D engue  and  St .
L ou i s  i n f e c t i o n  in  r e l a t i o n  to age ,  s e x ,  e t c .  S u r v e y s  w e r e  a l s o  
c a r r i e d  ou t  on  s e r a  f r o m  o t h e r  a r e a s  c l o s e r  to the  v i r u s  l a b o r a t o r y  
in  o r d e r  to f ind  a  s u i t a b l e  and  s m a l l  a r e a  f o r  a  f u t u r e  p r o g r a m m e  of 
m o r e  i n t e n s i v e  e p i d e m i o l o g i c a l  w o r k .  D u r i n g  1960-61 th is  i n t e n s i v e  
s e r o l o g i c a l  s u r v e y  w as  c o n t in u e d  a t  two s u g a r  e s t a t e  a r e a s - - C a y m a n a s  
and  In n s w o o d  n e a r  to the  U n i v e r s i t y  C o l l e g e  V i r u s  L a b o r a t o r y .  T e s t s  
w e r e  a l s o  done  on  a du l t  an d  c h i l d r e n ' s  s e r a  in K in g s to n ,  the  c a p i t a l  
c i ty ,  and  at  P o r t  R o y a l ,  a r e a s  w h e r e  y e l lo w  f e v e r  c o n t r o l  p r o g r a m m e s  
have  b e e n  k e e p i n g  the  A e d e s  a e g y p t i  u n d e r  c o m p l e t e  o r  a l m o s t  c o m ­
p le t e  c o n t r o l  d u r i n g  the p a s t  8 y e a r s .

I n v e s t i g a t i o n s  of a n i m a l  s e r a  ( co w s ,  m u l e s ,  and  h o r s e s ,  e t c .  ) 
h a v e  b e e n  c o n t in u e d ,  and  a t t e m p t e d  v i r u s  i s o l a t i o n  f r o m  f e b r i l e  
s c h o o l  c h i l d r e n  h a s  b e e n  u n d e r t a k e n .  B lo o d s  w e r e  c o l l e c t e d  f r o m  
p a t i e n t s  w i th  e a r l y  u n d i a g n o s e d  p y r e x i a s  and  i n o c u l a t e d  in to  b a b y  
m i c e  in  o r d e r  to a t t e m p t  i s o l a t i o n  of  v i r u s .

E n t o m o l o g i c a l  p r o g r a m m e s  w e r e  c o n t i n u e d  in  the V e r e - M a y  P e n  
and  C a y m a n a s  a r e a s .  W e e k ly  c a t c h e s  of  m o s q u i t o e s  w e r e  c a r r i e d  
ou t .  T h e s e  w e r e  id e n t i f i e d ,  p o o le d ,  and  i n o c u l a t e d  in to  baby  m i c e  
fo r  a t t e m p t e d  i s o l a t i o n  of  v i r u s .  S e n t i n e l  a n i m a l s  w e r e  pu t  ou t  in  the  
C a y m a n a s  a r e a  a t  v a r i o u s  p e r i o d s  d u r i n g  the  p a s t  2 y e a r s .

R e s u l t s  of  P r o g r a m m e  to D a te :

The  t e c h n i c a l  m e t h o d s  u s e d  h a v e  b e e n  th o s e  t h a t  w e r e  c u r r e n t l y  
b e in g  c a r r i e d  ou t  at  the T r i n i d a d  R e g i o n a l  V i r u s  L a b o r a t o r y  and  the 
R o c k e f e l l e r  F o u n d a t i o n  V i r u s  L a b o r a t o r y ,  N e w  Y o r k .



25 -

(a)  P r e l i m i n a r y  S e r o l o g i c a l  S u r v e y :  T h e  s e r a  s h o w e d  a n t i ­
b o d ie s  fo r  g r o u p  B a r b o r v i r u s  and  w e r e  n e g a t i v e  f o r  G r o u p s  A an d
C. In g r o u p  B,  n e u t r a l i z a t i o n  t e s t s  s h o w e d  o n ly  S t .  L o u i s  and  D en g u e  
a n t i b o d i e s .  F o r  the  i s l a n d  a s  a  w ho le ,  the  n e u t r a l i z a t i o n  t e s t  fo r  
g r o u p  B a r b o v i r u s  s h o w e d  p r o t e c t i o n  in 200 ou t  of  300 s e r a  t e s t e d ,  
the  p e r c e n t a g e  b e in g  m u c h  h i g h e r  in  a d u l t s  t h a n  in  c h i l d r e n  u n d e r  14. 
The  i n c i d e n c e  of p a r t i a l  o r  c o m p l e t e  p r o t e c t i o n  f o r  S t .  L o u i s  r a n g e d  
f r o m  26 . 8% in  the  c e n t r a l  m o u n t a i n  a r e a s  to a p p r o x i m a t e l y  80% in a 
r u r a l  a r e a ,  with  c o a s t a l  s w a m p ,  m a n g r o v e ,  i n l a n d  p a s t u r e s  and  
r u i n a t e .  F o r  D e n g u e ,  p a r t i a l  an d  c o m p l e t e  p r o t e c t i o n  v a r i e d  f r o m  
66% in  r u r a l  v i l l a g e  a r e a s  of  h ig h  r a i n f a l l  to 93% in  an  i r r i g a t e d  
s u g a r  c a n e  a r e a  w i th  c o a s t a l  s w a m p s .

(b) I n t e n s i v e  S e r o l o g i c a l  S u r v e y : ( V e r e - M a y  P e n  and  o t h e r  
a r e a s ) .  The  s i g n i f i c a n t  i m m u n e  r a t e s  f o r  c h i l d r e n  of  d i f f e r e n t  age  
g r o u p s  a s  sh o w n  by HI t e s t  w e r e  a s  h ig h  a s  40% f o r  D e n g u e  and  80% 
f o r  S t .  L o u i s  in  s o m e  d i s t r i c t s  o r  v i l l a g e s  in  the  V e r e - M a y  P e n  
a r e a .  In the  c o m p l e m e n t  f i x a t i o n  t e s t  t h e s e  f i g u r e s  f o r  c h i l d r e n  
w e r e  as  h ig h  a s  17% fo r  D en g u e  an d  33% f o r  S t .  L o u i s .  F o r  a d u l t s  the 
HI t e s t  s h o w e d  i m m u n e  r a t e s  a s  h ig h  a s  79% f o r  D e n g u e  and  97% f o r  
S t .  L o u i s .  The  C F  t e s t  s h o w e d  r a t e s  a s  h ig h  a s  68% f o r  D engue  an d  
70% fo r  St .  L o u i s .  In the  P o r t  R o y a l  a r e a  w h e r e  A e d e s  m o s q u i t o e s  
h a v e  b e e n  e r a d i c a t e d  o v e r  the p a s t  8 y e a r s ,  u s i n g  HI t e s t s ,  t h e r e  is  
an  a b s e n c e  of a n t ib o d y  fo r  D e n g u e  in s c h o o l  c h i l d r e n  a g e  5-15 y e a r s  
but  a p p r o x i m a t e l y  20% of t h e s e  c h i l d r e n  s h o w  a n t i b o d i e s  f o r  St .  L o u i s .

C u r r e n t  A c t i v i t y  & F u t u r e  P r o g r a m m e :

1. (a) A t t e m p t e d  i s o l a t i o n  of  v i r u s  f r o m  P .  U.  O. , e a r l y  c l i n i c a l
an d  s u b c l i n i c a l  f e b r i l e  c a s e s ,  m a i n l y  in  young c h i l d r e n  up  to 7 y e a r s  
of  a g e .

(b) A t t e m p t e d  i s o l a t i o n  of  v i r u s  f r o m  s e n t i n e l  a n i m a l s ,  
m o s q u i t o e s ,  bed  b u g s ,  e t c .

2. S e r o l o g i c a l  and  c l i n i c a l  f o l l o w u p  of 50 f a m i l i e s  in a n  a r e a  
of  m o d e r a t e l y  h igh  D engue  a n d  St .  L o u i s  i n f e c t i o n .

3. S tu d y  of  the  t r a n s f e r  of  m a t e r n a l  a n t i b o d i e s  f o r  D engue  and  
S t .  L o u i s  v i r u s  to in f a n t s  an d  the  d u r a t i o n  of  the  a n t i b o d i e s  in  the  
i n f a n t  an d  c h i ld  (1-3 y e a r s  fo l low up) .

4.  I n v e s t i g a t i o n  of  p u r e  o r  a l m o s t  p u r e  D e n g u e  o r  St .  L o u i s  
a r e a s .
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5. E n t o m o l o g i c a l  s t u d y  of  i n s e c t s  ( m a i n l y  m o s q u i t o e s )  in the 
a r e a s  u n d e r  s tu d y .

S o u r c e  of  F u n d s  f o r  P r o g r a m m e :

The  funds  fo r  c a r r y i n g  ou t  th i s  p r o g r a m m e  1956-60  h a v e  b e e n  
p r o v i d e d  w ho l ly  by a g r a n t  f r o m  the  R o c k e f e l l e r  F o u n d a t i o n .  F u n d s  
h a v e  a l s o  b e e n  p r o v i d e d  fo r  c o n t i n u a t i o n  of  the  w o r k  u n t i l  1965. A dded  
to t h e s e  f i n a n c i a l  p r o v i s i o n s  t h e r e  h a s  b e e n  r e a d i l y  a v a i l a b l e  the 
f a c i l i t i e s ,  a d v i c e ,  a s s i s t a n c e ,  and  c o o p e r a t i o n  of  the  s t a f f  of  the 
T r i n i d a d  R e g i o n a l  V i r u s  L a b o r a t o r y ,  P o r t - o f - S p a i n ,  and  the 
R o c k e f e l l e r  F o u n d a t i o n  V i r u s  L a b o r a t o r i e s ,  N e w  Y o r k .  F e l l o w ­
s h ip s  h a v e  a l s o  b e e n  p r o v i d e d  fo r  m e d i c a l  and  t e c h n i c a l  s t a f f  to 
v i s i t  the  T r i n i d a d  and  N e w  Y o r k  l a b o r a t o r i e s  of  the  R o c k e f e l l e r  
F o u n d a t i o n  fo r  t r a i n i n g  in  and  s t u d y  of  the  m e t h o d s  u s e d  t h e r e .

The  W o r ld  H e a l th  O r g a n i z a t i o n  has  a l s o  p r o v i d e d  F e l l o w s h i p s  
fo r  s t a f f  to v i s i t  the R o c k e f e l l e r  F o u n d a t i o n  and  o t h e r  l a b o r a t o r i e s  
fo r  t r a i n i n g  in  bo th  g e n e r a l  an d  s p e c i a l i z e d  v i r o l o g i c a l  m e t h o d s .

R E P O R T  F R O M  DR.  L E S L I E  S P E N C E ,  TR IN ID A D  R E G I O N A L  
VIRUS L A B O R A T O R Y ,  P O R T - O F - S P A I N ,  TRINIDAD

Two n e w ly  u n d e r t a k e n  a c t i v i t i e s  a r e  bo th  c o n c e r n e d  wi th  
the r o l e  of r o d e n t s  in v i r u s  c y c l e s ,  p a r t i c u l a r l y  G r o u p  C and  
G u a m a  G r o u p  a g e n t s .

1) The  u s e  of s e n t i n e l  m i c e  in  B u s h  B u s h  F o r e s t  in the 
e a s t e r n  p a r t  of the  i s l a n d  l e d  to n u m e r o u s  i s o l a t i o n s  of  v i r u s  s t r a i n s  
d u r i n g  the p a s t  r a i n y  s e a s o n .  It i s  p r e s u m e d  th a t  m o s q u i t o e s  w e r e  
the  r e s p o n s i b l e  v e c t o r s .  H e n c e  a  n u m b e r  of  e x p e r i m e n t s  h a v e  b e e n  
m a d e  in  the  d e s i g n  of v a r i o u s  s o r t s  of  t r a p s  th a t  w i l l  ho ld  m o s q u i t o e s  
a t t r a c t e d  to the s e n t i n e l s .

2) In v i e w  of the s u s p e c t e d  r o l e  of  n a t i v e  w i ld  r o d e n t s  in 
t h e s e  v i r u s  c y c l e s ,  a t t e m p t s  to c o l o n iz e  s o m e  of t h e m  in  the 
l a b o r a t o r y  a r e  in  p r o g r e s s .  To  d a t e  s o m e  s u c c e s s  h a s  b e e n  
a c h i e v e d  with  O r  y z o m y s  l a t i c e p s  an d  Z y g o d o n t o m y s  b r e v i c a u d a .
S e c o n d  g e n e r a t i o n  o f f s p r i n g  of  the  c a p t iv e  a n i m a l s  w i l l  be u s e d  in 
s t u d i e s  of  the  p a t h o g e n e s i s  of  v i r u s e s  a u t o c h t h o n o u s  in B u s h  B u s h  
F o r e s t .
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R E P O R T  F R O M  D R.  G. H. B E R G O L D ,  H E A D  VIRUS D E P A R T M E N T  
IN S T IT U T O  V E N E Z O L A N O  D E IN V E S T IG A C IO N E S  C I E N T I F I C A S  

A P A R T A D O  1827, C A R A C A S ,  V E N E Z U E L A  
MINIS T E R I O  D E SANIDAD

The V i r u s  D e p a r t m e n t  of  IVIC b e g a n  i t s  a c t i v i t y  in J u l y  1959 
an d  h a s  at  p r e s e n t  a  t o t a l  s t a f f  of  t w e n t y - t h r e e  p e r s o n s .  The  m a j o r i t y  
of  t h e m  a r e  d i r e c t l y  e n g a g e d  in a r b o v i r u s  i n v e s t i g a t i o n s .  A p a r t  f r o m  
the  l a b o r a t o r y  fo r  p l a n t  v i r u s e s ,  the  d e p a r t m e n t  c o n s i s t s  of a  
l a b o r a t o r y  fo r  d o m e s t i c  a n i m a l  v i r u s e s  ( m a i n l y  a r b o r  A  g r o u p )  h e a d e d  
by D r .  M. M u s s g a y ,  a l a b o r a t o r y  fo r  g r o u p  B a r b o v i r u s e s  ( m a i n l y  
y e l lo w  f e v e r )  an d  c l a s s i c a l l y  i n s e c t  v i r u s e s  h e a d e d  by D r .  G.  H.
B e r g o l d  and  a l a b o r a t o r y  fo r  E n t o m o l o g y  u n d e r  the  d i r e c t i o n  of M r .
O. S u a r e z .

T h e  a i m  of the  V i r u s  D e p a r t m e n t  i s  the  i n v e s t i g a t i o n  of  a r b o v i r u s e s  
o c c u r r i n g  in V e n e z u e l a .  Due to the  b a c k g r o u n d  of  the  s t a f f  and  the 
e q u i p m e n t  a v a i l a b l e ,  e m p h a s i s  i s  d i r e c t e d  to the  b i o p h y s i c a l  and  
b i o l o g i c a l  c h a r a c t e r i z a t i o n  r a t h e r  th a n  to the  E p i d e m i o l o g y  o f  v i r u s e s  
of  V e n e z u e l a .

The  e s t a b l i s h m e n t  of  a  m o u s e  c o l o n y  (a t  p r e s e n t  abou t  10, 000) 
an d  the e q u ip p in g  and  s t a f f i n g  of  the d e p a r t m e n t  w as  r a t h e r  s lo w .  
C o n s i d e r a b l e  d i f f i c u l t i e s  w e r e  e x p e r i e n c e d  in  t r a i n i n g  t e c h n i c a l  h e l p  
in g e n e r a l  and  fo r  t i s s u e  c u l t u r e  in  p a r t i c u l a r .  S e v e r a l  c e l l  l i n e s  a r e  
c o n t i n u o u s l y  m a i n t a i n e d  and  c h i c k e n  f i b r o b l a s t s  a r e  r o u t i n e l y  p r e p a r e d  
o n c e  o r  tw ic e  a  w eek .  C o n t a m i n a t i o n ,  p a r t i c u l a r l y  of  l o c a l  e g g s ,  a n d  
p r e s e n c e  of  u n u s u a l  a i r - b o r n e  g e r m s  i s  c a u s i n g  c o n s i d e r a b l e  t r o u b l e  
and  n e c e s s i t a t e s  the  a d d i t i o n  of  s e v e r a l  u n c o m m o n  a n t i b i o t i c s  a p a r t  
f r o m  m y c o s t a t i n .

L A B O R A T O R Y  F O R  D O M E S T IC  A N IM A L  VIRUSES.

A. A s i m p l e  m e t h o d  f o r  i d e n t i f i c a t i o n  of  e q u i n e  e n c e p h a l o m y e l i t i s  
v i r u s e s . The  p l a q u e  i n h i b i t i o n  t e s t  d e v e l o p e d  by W e c k e r  c a n  be u s e d  for  
a  r a p i d  i d e n t i f i c a t i o n  of  e q u in e  e n c e p h a l o m y e l i t i s  v i r u s e s .  C h ic k  
e m b r y o  c e l l  c u l t u r e s  w e r e  i n f e c t e d  w i th  s e r u m  s a m p l e s  o f  p a t i e n t s  
s u s p e c t e d  to s u f f e r  an  e q u in e  e n c e p h a l i t i s  v i r u s  i n f e c t i o n .  The  c u l t u r e s  
w e r e  o v e r l a i d  w i th  an  a g a r  m e d i u m  c o n t a i n i n g  V E E ,  E E E ,  V E E  i m m u n e  
s e r u m ,  and  n o r m a l  s e r u m ,  r e s p e c t i v e l y  ( s e r u m  d i l u t i o n  in  the  o v e r l a y  
1:40). C o m p a r i s o n  of  the p l a q u e  d i a m e t e r s  s h o w e d  th a t  t h e r e  was  o n ly  
a  p l a q u e - s i z e  r e d u c t i o n  in d i s h e s  w i th  a  V E E - i m m u n e  s e r u m  o v e r l a y ,  
i n d i c a t i n g  th a t  the  p l a q u e - p r o d u c i n g  v i r u s  in  the  p a t i e n t  s e r a  w as  V E E  
v i r u s .  The  t e s t  i s  v e r y  s e n s i t i v e ;  an  i m m u n e  s e r u m  w i th  a n e u t r a l i z a ­
t ion  i n d e x  of 10** ^ ( in m i c e )  r e d u c e s  the  p l a q u e  d i a m e t e r s  50%.
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B.  S tu d i e s  with  V E E  and  A e d e s  a e g y p t i  m o s q u i t o e s . In A e d e s  
a e g y p t i  m o s q u i t o e s  abou t  200 p l a q u e  f o r m i n g  u n i t s  (V E E )  w e r e  i n j e c t e d .  
A f t e r  in f e c t i o n ,  m o s q u i t o e s  w e r e  t a k e n  e v e r y  day ,  t r i t u r a t e d  an d  the  
i n f e c t i v i t y  t i t e r s  m e a s u r e d .  Up to the  t h i r d  d a y  a f t e r  i n f e c t io n ,  the 
t i t e r s  i n c r e a s e d  and  th e n  r e m a i n e d  c o n s t a n t  fo r  a t  l e a s t  t h r e e  w e e k s .  
E g g s  f r o m  i n f e c t e d  m o s q u i t o e s  s h o w e d  a r e d u c e d  an d  d e l a y e d  r a t e  of  
h a t c h i n g .  No e v i d e n c e  fo r  an  o v a r i a n  t r a n s m i s s i o n  of  V E E  v i r u s  w as  
o b t a i n e d .  An a t t e n u a t e d  V E E  v i r u s  s t r a i n  w as  o b t a i n e d  by p a s s a g e s
in KB c e l l s .  T h i s  s t r a i n  d i f f e r e d  f r o m  the  p a t h o g e n i c  one in h a v in g  no 
p a t h o g e n i c i t y  fo r  m i c e  a f t e r  s u b c u t a n e o u s  a p p l i c a t i o n  and  in p r o d u c i n g  
s m a l l e r  p l a q u e s .  T h e r e  e x i s t e d  no d i f f e r e n c e s  b e t w e e n  the two s t r a i n s  
with  r e s p e c t  to the  m u l t i p l i c a t i o n  in  m o s q u i t o e s .  It s e e m s  th a t  no b a c k  
m u t a t i o n  o c c u r r e d  d u r i n g  the  m u l t i p l i c a t i o n  of  the  a t t e n u a t e d  v i r u s  in  
m o s q u i t o e s .

C.  E l e c t r o n m i c r o s c o p i c  s t u d i e s  of  V E E  v i r u s .  The  d e v e l o p m e n t  
of  V E E  v i r u s  in KB c e l l s  w as  i n v e s t i g a t e d  e l e c t r o n m i c r o s c o p i c a l l y .
On the b a s i s  of  t h e s e  o b s e r v a t i o n s ,  i t  i s  s u g g e s t e d  th a t  the v i r u s  
m a t u r e s  on m e m b r a n e s  w h ich  s u r r o u n d  c y t o p l a s m i c  v a c u o l e s .  B e s i d e s  
the  4 0 - 4 5  m p  v i r u s  p a r t i c l e s ,  o t h e r  s p h e r i c a l  p a r t i c l e s  with  a d i a m e t e r  
of  abou t  25 mp- w e r e  v i s i b l e ;  t h e s e  p a r t i c l e s  w e r e  found  a t t a c h e d  to 
m e m b r a n e s  on w h ich  the  v i r u s  m a t u r e s .  T h e  V E E  v i r u s  w as  p u r i f i e d  
by s u c r o s e  d e n s i t y  g r a d i e n t  c e n t r i f u g a t i o n s .

D. M a y a r o  V i r u s . A p o s t - d o c t o r a t e  f e l l o w  ( D r .  A.  S a t u r n o )  is  
w o rk in g  on the  b i o l o g i c a l  and  b i o p h y s i c a l  c h a r a c t e r i z a t i o n  of  M a y a r o  
v i r u s .

L A B O R A T O R Y  O F  G R O U P  B A R B O V IR U S E S

A. A  v i r a l  a g e n t  w as  i s o l a t e d  f r o m  the  s e r u m  and  l i v e r  of  
A lo u a t a  s e n i c u l u s  s h o t  in the f a l l  of  1959 in E s t a d o  C o j e d e s ,  w h ich  
p r o v e d  to be y e l lo w  f e v e r  v i r u s  (IVIC s t r a i n ) .  T h i s  w as  c o n f i r m e d  
by the k ind  c o o p e r a t i o n  of  the  s t a f f  of  T R V L .  U s i n g  m i c e  n e u t r a l i z a ­
t ion  t e s t s ,  i t  w as  found th a t  a n t i s e r u m  p r e p a r e d  f r o m  the IVIC s t r a i n  
p r o t e c t s  v e r y  w e l l  a g a i n s t  T R V L  an d  JSS s t r a i n  but  d o e s  no t  fu l ly  
n e u t r a l i z e  17D o r  o t h e r  A f r i c a n  s t r a i n s .  On the  o t h e r  hand ,  a n t i s e r a  
p r e p a r e d  f r o m  A f r i c a n  s t r a i n s  n e u t r a l i z e  c o m p l e t e l y  the IVIC and  
o t h e r  A m e r i c a n  s t r a i n s .

B .  E x t e n s i v e  e l e c t r o n  m i c r o s c o p i c  i n v e s t i g a t i o n s  r e v e a l  c l e a r l y  
17D and  IVIC v i r u s  p a r t i c l e s  in  the b r a i n  of p a r a l y z e d  m i c e  and  in  
h ig h l y  p u r i f i e d  s u s p e n s i o n s  (u s in g  the d e n s i t y  g r a d i e n t  t e c h n i q u e )  
p r e p a r e d  f r o m  i n f e c t e d  KB c e l l s .  The  d e m o n s t r a t i o n  of  the  v i r u s  
p a r t i c l e s  in  A l o u a t a  and  m i c e  l i v e r  a s  w e l l  a s  in  KB c e l l s  and  c h i c k e n
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f i b r o b l a s t s  an d  s a l i v a r y  g la n d s  of A e d e s  a e g y p t i  is  no t  so  c o n v i n c in g .
S o m e  c o n f u s io n  o c c u r r e d  by the a p p e a r a n c e  of  s o m e  l a r g e r  s p h e r i c a l  
p a r t i c l e s  in the s a l i v a r y  g la n d s  of  n o n - i n f e c t e d  l a b o r a t o r y  b r e d  A. a e g y p t i  
( l o c a l  s t r a i n ) ,  w h ich  w e r e  f e e d i n g  on m i c e  o r i g i n a t i n g  f r o m  C a r w o r t h  
F a r m  in the U n i t e d  S t a t e s .  So f a r  i t  w as  no t  p o s s i b l e  to i d e n t i f y  t h i s  v i r u s  
w h ic h  i s  i n a p p a r e n t  in m i c e .  D e f in i t e  i d e n t i f i c a t i o n  of  p a r t i c l e s  s e e n  
wi th  the  e l e c t r o n m i c r o s c o p e  in  m i c e ,  i n s e c t  t i s s u e s  and  s u s p e n s i o n s  is  
p r e s e n t l y  i n v e s t i g a t e d  by u s i n g  f e r r i t i n  c o n j u g a t e d  y e l lo w  f e v e r  v i r u s  
a n t i b o d i e s .

C.  C o n s i d e r a b l e  d i f f i c u l t i e s  w e r e  e n c o u n t e r e d  in  t r y i n g  to u s e  
the  p l a q u e  t e c h n i q u e  wi th  c h i c k e n  f i b r o b l a s t s  fo r  v i r u s e s  of  the  B 
g r o u p .  R e s u l t s  u s i n g  the b i c a r b o n a t e - c o n t a i n i n g  o v e r l a y e r  of  
H e n d e r s o n  w e r e  d i f f i c u l t  to r e p r o d u c e ,  p a r t i c u l a r l y  w hen  c e r t a i n  
t y p e s  of  d i s p o s a b l e  p l a s t i c  f l a s k s  ( F a l c o n  p l a s t i c s )  w e r e  u s e d .  The  
t r i s - c o n t a i n i n g  o v e r l a y e r  of  P o r t e r f i e l d  a p p e a r s  to be s o m e w h a t  
b e t t e r .  The  l a c k  of  s u f f i c i e n t  m i c e  a n d  the  no t  ye t  w e l l  w o r k i n g  
p l a q u e  t e s t s  h a v e  h e l d  up u n d u ly  the  w ho le  y e l lo w  f e v e r  v i r u s  p r o j e c t .

D.  A g e n t s  i s o l a t e d  f r o m  s o m e  p a t i e n t s  f r o m  E s t a d o  T a c h i r a ,  
who e x h i b i t e d  s y m p t o m s  v e r y  s i m i l a r  to y e l lo w  f e v e r  a n d  who f in a l ly  
d ie d ,  co u ld  n o t  be i d e n t i f i e d  a s  ye t .

L A B O R A T O R Y  O F  E N T O M O L O G Y

A. A l a r g e  c o l o n y  of  A.  a e g y p t i  o r i g i n a t i n g  f r o m  n e a r b y  Los  
T e q u e s  i s  m a i n t a i n e d  fo r  t r a n s m i s s i o n  e x p e r i m e n t s .  E x p e r i m e n t s  to 
b r e e d  A e d e s  io l i o t e  and  H a e m a g o g u s  s p l e n d e n c e  u s i n g  f i e l d  c o l l e c t e d  
l a r v a e  and  a d u l t s  a r e  u n d e r  w ay .  S o m e  2, 000 m o s q u i t o e s  w e r e  
c o l l e c t e d  in v a r i o u s  r e g i o n s  of  V e n e z u e l a ,  i d e n t i f i e d ,  an d  s t o r e d  fo r  
f u r t h e r  i n v e s t i g a t i o n .

R E P O R T  F R O M  DR.  H. G R O O T ,  IN S T I T U T O  " C A R L O S  
F I N L A Y " ,  B O G O T A ,  C O L O M B IA

N e u t r a l i z i n g  a n t i b o d i e s  fo r  B u s s u q u a r a ,  S t r a i n  A r  41922 .

A l th o u g h  i t  s h o w s  s o m e  i m m u n o l o g i c a l  d i f f e r e n c e s  f r o m  p r o t o ­
ty pe  B u s s u q u a r a ,  A r  41922 i s  c o n s i d e r e d  to be m e r e l y  a s t r a i n  of  
B u s s u q u a r a .  T e s t s  fo r  n e u t r a l i z i n g  a n t i b o d i e s  f o r  th i s  a g e n t  w e r e  
m a d e  with  the  s e r a  of  p e o p le  who r e s i d e d . i n  the M idd le  M a g d a l e n a  
V a l l e y  w i th in  20 m i l e s  of  the p l a c e  w h e r e  A r  41922 w as  i s o l a t e d  tw ic e  
f r o m  wi ld  c a u g h t  C u l e x  spp .  The  r e s u l t s  a r e  p r e s e n t e d  in  the 
fo l l o w in g  t a b l e .  T h e  p r e v a l e n c e  of  a n t i b o d i e s ,  s i m i l a r  in both s e x e s ,
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i s  l o w e r  in  the  y o u n g e r  g r o u p  (15 .4  p e r  c e n t  of  65 c h i l d r e n  a g e d  0-14) 
th a n  in the o l d e r  g r o u p  (37.  8 p e r  c e n t  of 103 a d u l t s ) .

The  d o n o r s ,  who h a d  b e e n  v a c c i n a t e d  ab o u t  s i x  m o n th s  b e f o r e  
w i th  17D by s c a r i f i c a t i o n ,  s h o w e d  a n t i b o d i e s  fo r  y e l l o w  f e v e r  in the  
p r o p o r t i o n  of 96«per  c e n t .  H o w e v e r ,  it  i s  b e l i e v e d  th a t  the p r e s e n c e  
of  y e l lo w  f e v e r  a n t i b o d i e s  h a s  no t  a f f e c t e d  s i g n i f i c a n t l y  the N T  r e s u l t s  
with  B u s s u q u a r a .  The m a j o r i t y  of  the  s e r a  w e r e  a l s o  t e s t e d  by N T  
w i th  o t h e r  g r o u p  B a g e n t s  w i th  the fo l low ing  r e s u l t s :  7 of 155 p o s i t i v e  
fo r  d engue  2, 19 of  158 p o s i t i v e  fo r  I l h e u s ,  and  9 of  158 p o s i t i v e  fo r  
St .  L o u i s .  No c o r r e l a t i o n  w as  o b s e r v e d  b e t w e e n  the  s e r a  p o s i t i v e  
fo r  B u s s u q u a r a  and  the  s e r a  p o s i t i v e  fo r  the  o t h e r  v i r u s e s .

S e r a  f r o m  r e s i d e n t s  in  o t h e r  t r o p i c a l  l o c a l i t i e s  in C o l o m b i a  
w e r e  a l s o  t e s t e d  with  B u s s u q u a r a  by  N T .  The  r e s u l t s  s h o w e d  no 
p o s i t i v e s  in  112 r e s i d e n t s  in  the U p p e r  M a g d a l e n a  V a l l e y  and  o n ly  1 
p o s i t i v e  in 75 s e r a  f r o m  the  E a s t e r n  P l a i n s .

B u s s u q u a r a  v i r u s ,  s t r a i n  Ar 41922.  R e s u l t s  of  n e u t r a l i z a t i o n  t e s t s  
on 168 p e r s o n s  r e s i d e n t  in r u r a l  a r e a s  of  S an  V ic e n t e  and  B a r r a n c a - 
b e r m e j a ,  C o l o m b i a .

Age g r o u p M A L E F E M A L E T O T A L
( y e a r s ) R a t io * _% R a t i o %_ R a t i o _%

0 - 4 2/11 18.  2 0 / 8 0 . 0 2 / 1 9 1 0 . 5
5-9 4 / 1 4 28. 6 2 /10 20 . 0 6 / 2 4 2 5 . 0
10-14 0/11 0 . 0 2/11 18. 2 2 /2 2 9.  1
15-19 1 /10 10 .0 3 / 1 0 30.  0 4 / 2 0 20 . 0
20-29 2 /10 20 .0 2 / 1 3 1 5 . 4 4 / 2 3 1 7 . 4
30-39 3 / 1 0 30. 0 5 / 1 0 50.  0 8 /2 0 40.  0
4 0 -4 9 3 /1 1 27.  3 2 /20 20 . 0 5 /2 1 2 3 . 8
50 + 4 / 8 5 0 . 0 3 /1 1 27. 3 7 / 1 9 36.  8

T o t a l 1 9 /8 5 2 2 . 4 1 9 /8 3 2 3 .9 38/168 22 . 6

♦ N u m b e r  p o s i t i v e / n u m b e r  t e s t e d



R E P O R T  F R O M  D R .  R O B E R T  E .  S H O P E ,  T H E  B E L E M  VIRUS 
L A B O R A T O R Y ,  B E L E M ,  B R A Z I L

An E p i d e m i c  of  O r o p o u c h e  V i r u s  in B e l e m .

D u r i n g  A p r i l  and  M ay of 1961, the  B e l e m  V i r u s  L a b o r a t o r y  
h a d  the o p p o r t u n i t y  o f  s t u d y in g  a  l a r g e - s c a l e  e p i d e m i c  of  O r o p o u c h e  
v i r u s  in the c i t y  of  B e l e m .  O r o p o u c h e  v i r u s  w as  i s o l a t e d  f r o m  the 
b lood  of  f i f t e e n  p a t i e n t s  and  an  e s t i m a t e d  11, 000 o r  m o r e  c a s e s  
o c c u r r e d  in a  c i r c u m s c r i b e d  e p i d e m i c  f o c u s .

F o u r t e e n  o f  the  f i f t e e n  c a s e s  f r o m  w h ic h  the  v i r u s  w as  i s o l a t e d  
h a d  a u n i f o r m  c l i n i c a l  i l l n e s s .  One c a s e  w as  a s y m p t o m a t i c .  The  
i l l n e s s  w as  c h a r a c t e r i z e d  by f e v e r ,  h e a d a c h e ,  b a c k a c h e ,  m u s c u l a r  
a c h e s ,  an d  a r t i c u l a r  p a i n .  A l s o  n o t e d  a t  t i m e s  w e r e  p h o to p h o b i a ,  
d i z z i n e s s ,  d e l i r i u m ,  c h i l l s ,  a n d  n a u s e a .  N one  of  the  p a t i e n t s  had  
c o u g h  o r  c o r y z a .  T e m p e r a t u r e s  v a r i e d  f r o m  n o r m a l  to 104° F  ( o r a l )  
d u r i n g  the  v i r e m i c  p e r i o d .  A b n o r m a l i t i e s  in  the p h y s i c a l  e x a m i n a ­
t ion  o t h e r  th a n  f e v e r  and  c o n j u n c t i v a l  s u f f u s i o n  w e r e  r a r e l y  o b s e r v e d .
One p a t i e n t  h a d  an  e n l a r g e d  l i v e r .

L e u k o p e n i a  w as  o b s e r v e d  in n e a r l y  a l l  c a s e s  and  l a s t e d  o v e r  
a  p e r i o d  of a t  l e a s t  fo u r  d a y s  in t h r e e  p a t i e n t s  w h e r e  s e r i a l  c o u n t s  
w e r e  d o n e .  V i r u s  w as  i s o l a t e d  in s u c k l i n g  m i c e  f r o m  the  f i r s t  to the  
f i f t h  d a y s  of i l l n e s s  and  v i r e m i a  t i t e r s  r a n g e d  f r o m  0 . 8  to 4 . 8  log  
L D ^ q . The  m e d i a n  l e v e l  of  v i r e m i a  w as  3 . 4  log  L D 50 .

The  d u r a t i o n  of  i l l n e s s  r a r e l y  e x c e e d e d  one w e e k  an d  no d e a t h s  
o r  s e r i o u s  s e q u e l l a e  a r e  know n.  A l l  f i f t e e n  p a t i e n t s  d e v e l o p e d  n e u t r a l i z i n g  
a n t i b o d i e s  fo l low ing  in f e c t io n .

A n d e r s o n  e t  a l .  of  T r i n i d a d ,  in  d e s c r i b i n g  the  o r i g i n a l  and  
o n ly  p r e v i o u s  i s o l a t i o n  of  O r o p o u c h e  f r o m  h u m a n  b lood  (A m .  J .  of  
T r o p .  M ed .  & Hyg.  10, 574,  1961), r a i s e d  do u b t  a s  to w h e t h e r  the  
v i r u s  w as  the c a u s a t i v e  a g e n t  of  the  c l i n i c a l  s y n d r o m e  of  t h e i r  p a t i e n t .
In the  p r e s e n t  e p i d e m i c ,  O r o p o u c h e  v i r u s  w as  i n t i m a t e l y  a s s o c i a t e d  
w i th  the i l l n e s s  o b s e r v e d  and  w as  a l m o s t  c e r t a i n l y  the  e t i o l o g i c a l  
a g e n t .  D u r i n g  A p r i l ,  s e r a  of 82 p e r s o n s  f r o m  the  d i s t r i c t s  of  M a r c o  
and  P e d r e i r a  w e r e  i n o c u l a t e d  in to  m i c e .  Of t h e s e  d o n o r s ,  25 w e r e  
c o n s i d e r e d  i l l  a t  the t i m e  of  b l e e d i n g  and  v i r u s  w as  i s o l a t e d  f r o m  12 of 
25. (Seven  of  13 f r o m  w h o m  v i r u s  w as  n o t  i s o l a t e d  h a d  e i t h e r  c o u g h  o r  
c o r y z a ,  w h e r e a s  none  of  the O r o p o u c h e  p r o v e n  c a s e s  h a d  t h e s e  s y m p t o m s .  )
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Of 57 p e o p l e  w i thou t  s y m p t o m s ,  v i r u s  was  i s o l a t e d  f r o m  o n e .  T h u s  
48% of p e o p le  w i th  s y m p t o m s  h a d  v i r e m i a  an d  o n ly  2% of t h o s e  
w i thou t  s y m p t o m s  w e r e  c i r c u l a t i n g  O r o p o u c h e  v i r u s .  I n a p p a r e n t  
i n f e c t i o n  would  s e e m  to h a v e  b e e n  r a r e ,  at  l e a s t  in th i s  e p i d e m i c .
(It is  s t i l l  p o s s i b l e  th a t  t h o s e  w i thou t  s y m p t o m s  w e r e  c i r c u l a t i n g  
v i r u s  a t  a  l e v e l  too low  to be d e t e c t e d .  )

A l l  of the  c l i n i c a l l y  r e c o g n i z e d  c a s e s  r e s i d e d  in  M a r c o  and  
P e d r e i r a ,  two h e a v i l y  p o p u l a t e d  b o r o u g h s  of  the  c i t y .  It is  p r o b a b l e  
th a t  the b o r o u g h  of S a c r a m e n t a ,  w h ich  a d j o in s  P e d r e i r a ,  was  a l s o  
in v o lv e d  s i n c e  of  290 c h i l d r e n  b le d  a f t e r  the  e p i d e m i c ,  27% of t h o s e  
who r e s i d e d  in  S a c r a m e n t a  h a d  n e u t r a l i z i n g  e n t i b o d i e s .  In M a r c o  
and  P e d r e i r a  the i n c i d e n c e  was  26%. T h o s e  c h i l d r e n  l iv ing  in the 
14 o t h e r  i i ^ r c i / j h s  of  the c i t y  h a d  l e s s  than  e i g h t  p e r  c e n t  i n c i d e n c e  
and  m o s t  of the  p o s i t i v e s  r e s i d e d  a d j a c e n t  to P e d r e i r a .

Why O r o p o u c h e  o c c u r r e d  in e p i d e m i c  f o r m  in a  c i r c u m ­
s c r i b e d  a r e a  of  the c i t y  i s  no t  know n.  The  e p i d e m i c  focus  is  h e a v i l y  
p o p u l a t e d  and  of r e l a t i v e l y  l o w  e c o n o m i c  s t a t u s .  H o u s e s  a r e  not  
s c r e e n e d  and  m a n y  a r e a s  of  low, s w a m p y  g r o u n d  e x i s t e d  d u r i n g  
A p r i l  w h ich  c o n s t i t u t e d  the  end  of  the r a i n y  s e a s o n  in  B e l e m .  
M o s q u i to e s  w e r e  a b u n d a n t .  Of o v e r  3, 000 a r t h r o p o d s  c a p t u r e d  on 
h u m a n  b a i t ,  n e a r l y  a l l  w e r e  C u le x  f a t i g a n s .  No v i r u s  was  i s o l a t e d  
f r o m  t h e s e  a r t h r o p o d s .  A n i m a l  l i f e  was  s p a r s e  e x c e p t  fo r  d o m e s t i c  
b i r d s  and  h o u s e  p e t s .  O r g a n s  of  f i f t e e n  wild  r a t s  an d  t w e n t y - t h r e e  
o p o s s u m s ,  t r a p p e d  in the  a r e a  w e r e  n e g a t i v e  f o r  v i r u s .  S e r a  f r o m  
t h e s e  wild  a n i m a l s  w e r e  a l s o  n e g a t i v e  fo r  n e u t r a l i z i n g  a n t i b o d i e s  
a s  was  s e r a  f r o m  a  dog.  H o w e v e r ,  two of t e n  s e r a  f r o m  d o m e s t i c  
fowl (a d u c k  and  a  p ig e o n )  w e r e  p o s i t i v e .

An e f f o r t  h a s  b e e n  m a d e  to e s t i m a t e  the  n u m b e r  of  p e o p le  
i n f e c t e d  d u r i n g  th e  e p i d e m i c .  The  l a b o r a t o r y  h a d  58 s e r a  f r o m  
M a r c o  and  P e d r e i r a  w h ich  h a d  b e e n  c o l l e c t e d  d u r i n g  I960.  The  
d o n o r s  w e r e  r e - b l e d  a f t e r  the  e p i d e m i c  and  the  s e r a  t e s t e d  in  p a i r s .  
F o u r t e e n  p e r  c e n t  w e r e  p o s i t i v e  in  bo th  s p e c i m e n s  i n d i c a t i n g  p r i o r  
i m m u n i t y .  S i x t y - n i n e  p e r  c e n t  w e r e  n e g a t i v e  and  s e v e n t e e n  p e r  c e n t  
c o n v e r t e d  f r o m  n e g a t i v e  to p o s i t i v e .  A s s u m i n g  the  s a m p l e  i s  r e p r e ­
s e n t a t i v e  of  the  t o t a l  p o p u la t i o n  of  M a r c o  and  P e d r i e r a ,  o r  66 ,169 
(I960 c e n s u s ) ,  t h e n  r o u g h l y  11, 250 p e o p le  w e r e  i n f e c t e d  d u r i n g  the 
e p i d e m i c .
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The  e p i d e m i o l o g i c a l  c y c l e  of  O r o p o u c h e  v i r u s  i s  f a r  f r o m  
c l e a r .  The  l e v e l  of  v i r e m i a  in m a n  wou ld  a p p e a r  to be s u f f i c i e n t  
to s u p p o r t  a  h u m a n - m o s q u i t o - h u m a n  c y c l e .  T he  p r e d o m i n a n t  h u m a n -  
b i t in g  m o s q u i t o  found  was  C u le x  f a t i g a n s ,  bu t  w i th o u t  v i r u s  i s o l a t i o n  
f r o m  th i s  a r t h r o p o d ,  i t  is  o n ly  s p e c u l a t i v e  to c o n s i d e r  i t  the  v e c t o r .  
O t h e r  q u e s t i o n s  s u c h  a s  the  i d e n t i t y  of  the  r e s e r v o i r  h o s t  ( p o s s i b l y  
b i r d s )  a r e  s t i l l  u n a n s w e r e d .  O ne  f a c t  i s  c l e a r ,  h o w e v e r  - - O r o p o u c h e  
v i r u s  a s  a  h u m a n  p a th o g e n ,  w h ich  r e m a i n e d  fo r  s e v e r a l  y e a r s  a 
c u r i o s i t y  of d o u b t fu l  s i g n i f i c a n c e ,  h a s  p r o v e n  i t s e l f  p o t e n t .

R E P O R T  F R O M  DRS. OSCAR D E  S O U Z A  L O P E S ,  L A B O R A T O R Y  
O F  A R B O V IR U S ,  IN S T IT U T O  A D O L F O  L U T Z ,  AND O SW A L D O  P .  

F O R A T T I N I ,  D E P A R T M E N T  O F  P A R A S I T O L O G Y ,  S C H O O L  O F  
H Y G IE N E  AND P U B L I C  H E A L T H ,  SAO  P A U L O ,  B R A Z I L

T h e  A r t h r o p o d - b o r n e  V i r u s  U ni t ,  f r o m  the  I n s t i t u t o  Adolfo  
L u tz ,  in  Sao  P a u l o ,  i n i t i a t e d  w o r k  on N o v e m b e r ,  I960 .

T h e r e  a r e  f ew  d a t a  a v a i l a b l e  by now, so  t h i s  r e p o r t  i s  p r i m a r i l y  
a d e s c r i p t i o n  of  o u r  f i e ld  s t a t i o n s  an d  the  r e s u l t s  o b t a i n e d  up  to now .

We h a v e  e s t a b l i s h e d  3 f i e l d  s t a t i o n s  a r o u n d  S ao  P a u l o .  The  
f i r s t  one ,  c a l l e d  by us  " s t a t i o n  A " ,  i s  l o c a t e d  in  a v e r y  r a i n y  p l a c e ,  
p a r t  of  a  c h a i n  of  m o u n t a i n s  w h ic h  m a r k s  the  b e g i n n in g  of  a  big 
p l a t e a u  w h e r e  o u r  c i t y  i s  l o c a t e d .  T h e  p l a c e  i s  c a l l e d  B o r a s c e i a  
and  h a s  an  a l t i t u d e  o f  800 m e t e r s  an d  i t  i s  a b o u t  75 m i l e s  f r o m  the 
l a b o r a t o r y .  The  s e c o n d  one ,  c a l l e d  by  us  a s  " s t a t i o n  B "  i s  l o c a t e d  
in an  u n i n h a b i t e d  b e a c h  c a l l e d  B e r t i o g a ,  a b o u t  80 m i l e s  f r o m  Sao  
P a u l o ,  but  o n ly  5 m i l e s  f r o m  the  f i r s t  o n e .  The  d i f f e r e n c e  in a l t i t u d e  
b e t w e e n  t h e m  g iv e s  m a r k e d  e c o l o g i c a l  d i f f e r e n c e s  in  the  f a u n a  and  
f l o r a  w h ich  was  the  r e a s o n  why we c h o s e  t h e s e  two p l a c e s  fo r  o u r  
f i e l d  w o r k .  The  t h i r d  one ,  c a l l e d  " s t a t i o n  C "  i s  l o c a t e d  in the 
d i r e c t i o n  of the  i n t e r i o r  of  the  s t a t e  in a  p l a c e  c a l l e d  C o t i a ,  ab o u t  
45 m i l e s  f r o m  the  l a b .  It is  l o c a t e d  in  the  p l a t e a u  w i th  an  a l t i t u d e  of  
a b o u t  1300 m e t e r s ,  n e a r  a  s m a l l  d a m  w h ic h  s u p p l i e s  w a t e r  fo r  p a r t  
o f  S ao  P a u l o .

In t h e s e  t h r e e  f i e l d  s t a t i o n s ,  we a r e  p u t t i n g  s e n t i n e l  m i c e ,  
c o l l e c t i n g  m o s q u i t o e s  o n c e  a w e e k  u s i n g  p l a t f o r m s  a t  g r o u n d  l e v e l  an d  
5 and  10 m e t e r s  h ig h .  T he  m o s q u i t o e s  a r e  c a p t u r e d  by h u m a n  b a i t .  
L a r v a l  e c o l o g y  i s  b e i n g  s t u d i e d  by  s e t t i n g  b r e e d i n g  t r a p s  m a d e  by 
b a m b o o s  and  B r o m e l i a s  p r e v i o u s l y  w a s h e d .  We s t a r t e d  t r a p p i n g  
m a m m a l s  and  b i r d s  fo r  s e r o l o g y  an d  f o r  a t t e m p t s  to i s o l a t e  v i r u s e s .
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We h a v e  b e e n  p u t t in g  s e n t i n e l  m i c e  in  s t a t i o n  C s in c e  F e b r u a r y .
B y  the end  of  A p r i l ,  40 s t r a i n s  of  a  v i r u s  w e r e  i s o l a t e d  f r o m  t h e m .
The  w o r k  on  s t a t i o n s  A and  B w as  beg u n  on  A u g u s t  1st.

In M ay  b e g a n  o u r  w i n t e r  t i m e ,  w h ich  i s  a  v e r y  m i l d  one wi th  
a  t e m p e r a t u r e  no lo w e r  th a n  4° C (40° F )  d u r i n g  n ig h t s  and  m o r n i n g s  
wi th  an e l e v a t i o n  in i t  d u r i n g  the  a f t e r n o o n s .  The  d e n s i t y  of  m o s ­
q u i to e s  d u r i n g  th i s  t i m e  of  the  y e a r  i s  lo w  and  we h a v e  no a d d i t i o n a l  
i s o l a t i o n s  up  to n o w  f r o m  the s e n t i n e l  m i c e .

The  40 s t r a i n s  of  v i r u s  i s o l a t e d  f r o m  C o t i a  by us d id  n o t  p r o d u c e  
a  h e m a g g l u t i n i n  so a l m o s t  a l l  w o r k  to i d e n t i f y  t h e m  is  b a s e d  in  the 
C F  t e s t .  A ll  40 s t r a i n s  a p p e a r  i n d i s t i n g u i s h a b l e  by C F  t e s t  and  we 
c o n s i d e r  t h e m  a s  d i f f e r e n t  i s o l a t i o n s  of  the s a m e  v i r u s .

T h e s e  s t r a i n s  have  an  AST of 3. 0 to 4. 0 fo r  b a b i e s  by IC and  
4. 0 to 5. 0 fo r  b a b i e s  by I P .  T h e y  do not  k i l l  a d u l t  m i c e  by IC o r  
I P  r o u t e s .

A t i t r a t i o n  done  with  a 10th p a s s a g e  of  the  p r o t o t y p e  An 232 
“ 4 5gave  us  a  t i t e r  o f  10 * and  a D C A  t e s t  was  done  w i th  th i s  p a s s a g e

u s i n g  the T h e i l e r ' s  m e t h o d .  We h a v e  o b s e r v e d  a D C A  s u s c e p t i b i l i t y  
of  m o r e  th a n  2. 5 l o g s .

U s in g  C F  t e s t s  and  one way HI t e s t  w i th  i m m u n e  s e r a ,  we h a v e  
no t  o b s e r v e d  r e a c t i o n s  w ith  A g r o u p  ( E E E ,  M a y a r o ,  W EE ,  A u r a ,  
and  Una),  B g r o u p  (SLE, Y F e v e r ,  I l h e u s ) ,  C g r o u p  ( O r ib o c a ,  C a r a p a r u ,  
and  M a r i t u b a ) ,  B u n y a m w e r a  g r o u p  ( C a c h e  and  G u a r o a ) .  T h e s e  w e r e  
the  a v a i l a b l e  s e r a  and  a n t i g e n s  in o u r  l ab  so  th i s  v i r u s  is  no t  g r o u p e d  
up  to now. A r o u n d  o u r  f i e ld  s t a t i o n  of  C o t i a  l ive  a b o u t  100 f a m i l i e s  
an d  we h a v e  c o l l e c t e d  68 s e r a  f r o m  a d u l t s  and  c h i l d r e n  fo r  s e r o l o g i c a l  
s u r v e y s  w h ich  w i l l  be r u n  with  the s e r a  o b t a i n e d  f r o m  the t r a p p e d  
m a m m a l s .

R E P O R T  F R O M  DRS. M A R T H A  BOX AC A, A . S .  P A R O D I,
H. R U G IE R O ,  A N D R .  B L A Y ,  F A C U L T A D  DE C IEN CIA S M ED ICAS 

U NIV ERSID AD  DE BU EN OS A IR E S ,  B U EN O S  A IR E S ,  A R G E N T IN A

E x p e r i m e n t a l  h e m o r r h a g i c  f e v e r  in  the  g u i n e a  p ig  ( J u n in  V i r u s )

The  J u n in  v i r u s  was  i s o l a t e d  f r o m  h u m a n  s u b j e c t s  in 1958 d u r i n g  
an  o u t b r e a k  of  h e m o r r h a g i c  f e v e r  in A r g e n t i n a .
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S in c e  i n f e c t e d  g u in e a  p ig s  d e v e l o p e d  m o s t  of  the  f e a t u r e s  of  
t h i s  d i s e a s e  a s  s e e n  in h u m a n  b e i n g s ,  we d e c i d e d  to s t u d y  c e r t a i n  
a s p e c t s  of  the  e x p e r i m e n t a l  i n f e c t i o n  in th i s  a n i m a l  s p e c i e s :  r o u t e s
of i n o c u l a t i o n ;  d i s t r i b u t i o n  of  the  v i r u s  in the  b lood  and  v a r i o u s  
o r g a n s ,  i n t e n s i t y  an d  d u r a t i o n  of  v i r e m i a ;  a l t e r a t i o n  in the t e m p e r a t u r e  
and  w e ig h t  and  d e a t h - r a t e .

M a t e r i a l .  S t r a i n  X J  of  J u n i n  v i r u s  i s o l a t e d  in  J u n i n  C i ty .  It 
h a d  two p a s s a g e s  in g u in e a  p i g s ,  12 in  m i c e ,  and  8 in  g u i n e a  p ig .
T h e  t i t e r  was  10"^* 4 in  0. 2 m l  s u b c u t a n e o u s l y .  T h e  a n i m a l s  w e ig h e d  
2 5 0 - 3 5 0  g r s  and  w e r e  o b s e r v e d  as  lo n g  a s  40 d a y s  a f t e r  i n o c u l a t i o n .

R o u t e s  of  i n o c u l a t i o n .  G u i n e a  p ig s  w e r e  i n o c u l a t e d  by  d i f f e r e n t  
r o u t e s :  i n t r a p e r i t o n e a l ;  s u b c u t a n e o u s ;  i n t r a c e r e b r a l ;  o r a l ,  p e r c u t a n e o u s
and  in  the  c o r n e a .  The  a n i m a l s  r e g u l a r l y  d e v e l o p e d  d i s e a s e  a f t e r  i n o c u ­
l a t i o n  by IP ,  IC,  sut* IN and  p e r c u t a n e o u s  r o u t e s .  S u c h  a n i m a l s  d i e d  
b e t w e e n  10 and  18 d a y s  a f t e r  i n o c u l a t i o n .  Of fo u r  a n i m a l s  i n o c u l a t e d  
by c o r n e a  s c a r i f i c a t i o n ,  two d i e d  w i th  a  t y p i c a l  p i c t u r e ,  one  d ie d ,  
p o s s i b l y  f r o m  e x t r a n e o u s  c a u s e s ,  and  the  f o u r t h  w as  e l i m i n a t e d  a f t e r  
40 d a y s .  Of 2 a n i m a l s  i n o c u l a t e d  by o r a l  r o u t e ,  o n l y  one  d ie d  38 d a y s  
a f t e r w a r d s .  The  o t h e r  r e m a i n e d  w e l l .

D i s t r i b u t i o n  of  the  v i r u s .  E i g h t  g u i n e a  p ig s  w e r e  i n o c u l a t e d  w i th
1000 L D 50 s u b c u t a n e o u s l y .  E v e r y  24 h o u r s ,  two a n i m a l s  w e r e  b le d  
and  the b lood  w as  i m m e d i a t e l y  i n o c u l a t e d  I P  in  two g u i n e a  p i g s .  E a c h  
of  t h e s e  r e c e i v e d  0. 5 m l  f r o m  e a c h  o f  the  i n f e c t e d  a n i m a l s .

The  o r g a n s  w e r e  t r i t u r a t e d  on b r o t h  w i th  p e n i c i l l i n  an d  s t r e p t o m y c i n  
to o b t a i n  a 10% s u s p e n s i o n ,  and  0. 30 m l  of  t h i s  w as  i n o c u l a t e d  s u b c u ­
t a n e o u s l y  in to  e a c h  of  2 g u in e a  p i g s .  T h e  r e s u l t s  s h o w  th a t  the  v i r u s  was  
f i r s t  i s o l a t e d  f r o m  the  s p l e e n  an d  l y m p h a t i c  g a n g l i a .  O n ly  a t  72 h o u r s  
a f t e r  the  i n f e c t i o n  was  v i r u s  r e c o v e r e d  f r o m  the  o t h e r  o r g a n s  t e s t e d .

V i r e m i a .  A l l  the  a n i m a l s  s h o w  a  p e r s i s t e n t  v i r e m i a  f r o m  the  
2nd o r  3 r d  d a y  u n t i l  d e a t h .  The  v i r u s  w as  t i t r a t e d  a t  the  4 th ,  9 th ,  an d  
12th, 14th d a y s .  The  l a s t  b l e e d i n g  w as  done  w hen  the  i n f e c t e d  g u i n e a  
p ig s  w e r e  d y in g .  D u r i n g  th i s  c o u r s e  t h e r e  w as  a n  i n c r e a s i n g  c o n c e n  ­
t r a t i o n  of  v i r u s  in  b lood .  At the  4 th  day ,  the  t i t e r  w as  10“ *̂ , a t  9 th  
d a y  10~4 * 4 7 , an d  10" ^ * 4 ^ a t  the  t i m e  of  d e a t h .

S u r v i v a l . E i g h t y - o n e  i n o c u l a t e d  g u i n e a  p ig s  w e r e  o b s e r v e d  to 
d e t e r m i n e  s u r v i v a l  t i m e  fo l low ing  i n f e c t i o n .  T h e y  w e r e  i n o c u l a t e d  
s u b c u t a n e o u s l y  w i th  10^ LD,. q o f  v i r u s .  S ix ty  t h r e e  p e r  c e n t  d ie d  b e t w e e n
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11 and  15 d a y s  and  96 p e r  c e n t  w e r e  d e a d  by 9 to 17 d a y s  a f t e r  i n o c u l a t i o n .  
N e c r o p s i e s  r e v e a l e d  c h a r a c t e r i s t i c  p a t h o lo g ic  p i c t u r e  b e t w e e n  6 to 17 
d a y s .

B o d y  t e m p e r a t u r e .  B o d y  t e m p e r a t u r e s  w e r e  d e t e r m i n e d  in  the  
r e c t u m  a t  the l e v e l  of the r e n a l  a r t e r y ,  e v e r y  d a y  zX the s a m e  h o u r  
on f a s t i n g  a n i m a l s .  The  t e m p e r a t u r e  r a n g e  in n o r m a l  g u in e a  p ig s  w as  
3 8 . 5  to 3 9 . 7 °  C.  The  i n f e c t e d  a n i m a l s  h a d  n o r m a l  t e m p e r a t u r e s  d u r i n g  
the  f i r s t  s e v e n  d a y s .  A f t e r  th a t ,  body  t e m p e r a t u r e s  t e n d e d  to i n c r e a s e  
and  in s o m e  a n i m a l s  r e a c h e d  41. 3, but  a l l  s h o w  a f a l l  b e lo w  n o r m a l  
a  f ew  h o u r s  b e f o r e  d e a t h .

W eigh t .  At the s a m e  t i m e  the  t e m p e r a t u r e  was  t a k e n  e a c h  day ,  
the a n i m a l s  w e r e  w e ig h e d .  The  i n f e c t e d  a n i m a l s  s h o w e d  a s i g n i f i c a n t  
and  c o n s t a n t  l o s s  of  w e igh t  a f t e r  the  7 th  d ay .

R E P O R T  F R O M  DR.  J . S .  P O R T E R F I E L D ,  N ATIONAL I N S T I T U T E  
F O R  M E D IC A L  R E S E A R C H ,  M I L L  H I L L  

LONDON, N. W. 7, E N G L A N D

The m a i n  e m p h a s i s  h a s  b e e n  upo n  the u s e  of  c h i c k  e m b r y o  
f i b r o b l a s t  t i s s u e  c u l t u r e s  in e x p e r i m e n t a l  s t u d i e s  on  a r t h r o p o d - b o r n e  
v i r u s e s .  T h r e e  d i f f e r e n t  a p p l i c a t i o n s  of  p la q u e  m e t h o d s  fo r  the 
t i t r a t i o n  of  y e l l o w  f e v e r  n e u t r a l i z i n g  a n t i b o d i e s  h a v e  b e e n  c o m p a r e d .
In the f i r s t  m e t h o d ,  p la q u e  n e u t r a l i z a t i o n ,  s e r i a l  d i l u t i o n s  of  s e r u m  
a r e  i n c u b a t e d  w i th  100 p l a q u e  f o r m i n g  u n i t s  of  v i r u s  fo r  two h o u r s  at  
37° C.  The  r p s i d u a l  v i r u s  i s  d e t e r m i n e d  by  p l a q u e  cou n t in g ,  e a c h  
s e r u m  v i r u s  m i x t u r e  be in g  t e s t e d  on one o r  two p e t r i  d i s h e s .  The  
end  p o in t  i s  e x p r e s s e d  as  the s e r u m  d i l u t io n  w h ich  b r i n g s  a b o u t  a  50% 
r e d u c t i o n  in  the  p la q u e  c o u n t .  In the  s e c o n d  m e t h o d ,  p la q u e  r e d u c t i o n ,  
s e r i a l  d i l u t i o n s  of  i m m u n e  s e r u m  a r e  i n c o r p o r a t e d  in  the  a g a r  o v e r l a y  
c o v e r i n g  c e l l s  p r e v i o u s l y  i n f e c t e d  w i th  100 p . f .  u .  of  v i r u s .  P l a q u e s  
a r e  c o u n te d  on s u c c e s s i v e  d a y s  and  the  t i t r e  i s  a g a i n  e x p r e s s e d  a s  the  
f in a l  d i l u t i o n  w h ich  b r i n g s  a b o u t  a  50% r e d u c t i o n  in  p la q u e  co u n t .  In 
the  t h i r d  m e t h o d ,  p la q u e  in h i b i t i o n ,  b e a d s  c o n t a i n i n g  i m m u n e  s e r a  a r e  
a p p l i e d  to the s u r f a c e  of  a g a r  o v e r l a y i n g  c e l l s  i n f e c t e d  with  1000-5000  
p.  f. u.  p e r  d i s h .  The  h i g h e s t  d i l u t i o n  of  s e r u m  w h ic h  p r o d u c e s  a 
d e t e c t a b l e  zone  of p la q u e  i n h i b i t i o n  i s  t a k e n  as  the  s e r u m  t i t r e .  Unknown 
s e r a  w e r e  t e s t e d  by a l l  t h r e e  m e t h o d s  in t i s s u e  c u l t u r e  and  the  r e s u l t s  
w e r e  c o m p a r e d  wi th  o t h e r  f i g u r e s  fo r  the s e r u m  a n t ib o d y  t i t r e  o b t a i n e d  
by s t a n d a r d  i n t r a c e r e b r a l  t e s t s  in m i c e  c a r r i e d  ou t  in  a  n u m b e r  of  
l a b o r a t o r i e s  a s  p a r t  of  a  WHO c o l l a b o r a t i v e  a s s a y .  U s in g  the  m o u s e  
t i t r e s  a s  a  s t a n d a r d ,  the  p l a q u e  n e u t r a l i z a t i o n  t e s t  was  abou t  f i f ty  
t i m e s  m o r e  s e n s i t i v e ,  the  s e n s i t i v i t y  of  the p l a q u e  r e d u c t i o n  t e s t  was
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a b o u t  the  s a m e  a s  t h a t  o b t a i n e d  in m i c e  an d  the p l a q u e  i n h i b i t i o n  
t e s t  w as  f ive to ten  t i m e s  l e s s  s e n s i t i v e .

In p r e l i m i n a r y  s t u d i e s  w ith  T a h y n a  v i r u s ,  o b t a i n e d  f r o m  D r .  
V. B a r d o s  in  B r a t i s l a v a ,  C z e c h o s l o v a k i a ,  no  r e l a t i o n s h i p  to 25 
o t h e r  a r t h r o p o d - b o r n e  v i r u s e s  c o u ld  be sh o w n  by p l a q u e  i n h i b i t i o n  
t e s t s .  A f t e r  D r .  C a s a l s  had  e s t a b l i s h e d  th a t  T a h y n a  v i r u s  was  
s e r o l o g i c a l l y  r e l a t e d  to C a l i f o r n i a  v i r u s ,  t h e s e  tw o  v i r u s e s  w e r e  
c o m p a r e d  by r e c i p r o c a l  t e s t s  in  t i s s u e  c u l t u r e  w i th  the  r e s u l t s  
g iv e n  be low:

A N T I S E R U M
M e th o d V i r u s C a l i f o r n i a T a h y n a

P l a q u e C a l i f o r n i a 24*, 23 15.15
in h i b i t i o n T a h y n a 17.  16 22 . 22

P l a q u e C a l i f o r n i a 760 + 160
n e u t r a l i z a t i o n T a h y n a 160 3000

* zo n e  of  p la q u e  i n h i b i t i o n  in  m m .  wi th  u n d i l u t e d  s e r u m  
+ 50% p la q u e  n e u t r a l i z a t i o n  t i t r e

S tu d ie s  on  the o p t i m a l  c o n d i t i o n s  f o r  p l a q u e  p r o d u c t i o n  with  
c e r t a i n  a r t h r o p o d - b o r n e  v i r u s e s  c a r r i e d  ou t  in  a s s o c i a t i o n  w i th  D r .
A. I s a a c s  and  D r .  S.  B a r o n  h a v e  s h o w n  th a t  the o x y g e n  t e n s i o n  
p r e v a i l i n g  in c e l l s  u n d e r  a g a r  e x e r t s  a  m a r k e d  e f f e c t  upo n  the  p r e s e n c e  
o r  a b s e n c e  of p l a q u e s .  T h e r e  i s  a  wide  v a r i a t i o n  w i th in  d i f f e r e n t  
G r o u p  A v i r u s e s ,  S e m l i k i  F o r e s t  an d  W E E  v i r u s e s  b e in g  a b le  to 
p r o d u c e  p l a q u e s  u n d e r  c o n d i t i o n s  of  r e d u c e d  o x y g e n  t e n s i o n  w h ich  
c o m p l e t e l y  i n h i b i t e d  p la q u e  f o r m a t i o n  w i th  C h ik u n g u n y a  a n d  O 'n y o n g -  
n y o n g  v i r u s e s .  T h i s  e f f e c t  h a s  b e e n  found  to be r e l a t e d  to the 
i n t e r f e r o n  s e n s i t i v i t y  of  d i f f e r e n t  v i r u s  s t r a i n s .

R E P O R T  F R O M  D R.  C . E .  G ORD O N  S M IT H ,  A R T H R O P O D  B O R N E  
VIRUS R E S E A R C H  U NIT ,  LO N DO N  S C H O O L  O F  H Y G IE N E  & 

T R O P I C A L  M E D IC IN E ,  LO N D O N ,  E N G L A N D

C h r o m a t o g r a p h y  of  a r t h r o p o d - b o r n e  v i r u s e s  on  c a l c i u m  p h o s p h a t e  
h a s  b e e n  c o n t in u e d  an d  a p a r t  f r o m  i t s  v a l u e  in a n t i g e n i c  a n d  p h y s i c o ­
c h e m i c a l  a n a l y s i s  a p p e a r s  to o f f e r  the  b e s t  m e t h o d  f o r  p r e p a r a t i o n  of  
h a e m a g g l u t i n i n s  f r o m  v i r u s e s  w h ic h  do no t  y ie ld  t h e m  by s t a n d a r d  
m e t h o d s .
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F i e l d  s t u d i e s  have  c o m m e n c e d  of  lo u p in g  i l l  in s h e e p ,  t i c k s ,  
and  s m a l l  m a m m a l s  in A y r s h i r e  an d  I n v e r n e s s h i r e  in S c o t l a n d .
A n u m b e r  of  s t r a i n s  have  b e e n  i s o l a t e d  f r o m  s h e e p  b r a i n s  and  f r o m  
t i c k s  ( Ixodes  r i c i n u s ) ,  m a n y  of  w h ich  w e r e  b l o o d - e n g o r g e d .  A 
l o n g - t e r m  s e r o l o g i c a l  and  v i r o l o g i c a l  s t u d y  of a  f lo c k  of 300 s h e e p  
h a s  c o m m e n c e d .

E x p e r i m e n t a l  i n f e c t i o n s  by  L a n g a t  v i r u s  in h u m a n  c a n c e r  
p a t i e n t s ,  m o n k e y s ,  s h e e p ,  and  t i c k s  ( Ixodes  r i c i n u s  and  H a e m a p h y s a l i s  
s p i n i g e r a  ) h a v a  b e e n  s t u d i e d  wi th  a  v i e w  to a n t ib o d y  r e s p o n s e s ,  
p a t h o g e n e s i s  and  o n c o l y t i c  e f f e c t ,  and  to e v a l u a t e  th i s  a g e n t  a s  a  
p o s s i b l e  l ive  v a c c i n e .  The  v i r u s  a p p e a r s  to be s a f e  in s h e e p  and  
l a m b s  and  to give a  d e g r e e  of  p r o t e c t i o n  a g a i n s t  lo u p in g  i l l ,  to c a u s e  
no d i s e a s e  in m o n k e y s  and  to p r o t e c t  t h e m  to s o m e  d e g r e e  a g a i n s t  
b i p h a s i c  m e n i n g o e n c e p h a l i t i s  v i r u s ,  and  to c a u s e  o n ly  a m i l d  f e b r i l e  
r e s p o n s e  in  m a n .

With funds  p r o v i d e d  by WHO, D r .  V a r m a  and  D r .  S i m s  of  the 
B r i t i s h  M u s e u m  of N a t i o n a l  H i s t o r y  c o l l e c t e d  214 m i g r a n t  and 93 
r e s i d e n t  b i r d s  n e a r  the m o u t h  of  the  G u a d a l q u i v i r  R i v e r  in S p a in  
in A p r i l / M a y .  S ix  (3%) of  the  m i g r a n t s  and  2 (2%) of  the r e s i d e n t s  
w e r e  found to be c a r r y i n g  t i c k s .

R E P O R T  F R O M  DR. C.  H A L L A U E R ,  U N IV E R S IT A T  B E R N ,
B E R N ,  S W I T Z E R L A N D

The w o r k  I h a v e  done  h i t h e r t o  w i th  y e l lo w  f e v e r  v i r u s  m a y  
be s u m m a r i z e d  a s  fo l low s :

1. Y e l lo w  f e v e r  v i r u s  (17D-,  F r e n c h  N e u r o t r o p i c - ,  A s i b i - s t r a i n s ) 
h a s  been  c u l t i v a t e d  in e x p l a n t s  of  h u m a n  t i s s u e  ( t u m o r  c e l l  l i n e s  
He L a  and  KB, n o r m a l  a m n i o n  and  k id n e y )  w i thou t  a n y  p r e v i o u s  
a d a p t a t i o n .

2. KB c e l l s  p r o v e d  to be d i s t i n c t l y  m o r e  s u i t a b l e  t h a n  a l l  o t h e r  
t i s s u e  f o r m s .  In e x p l a n t s  of  t h i s  n a t u r e ,  i n f e c t i v i t y  t i t r e s  of log  
5 . 0  - 7 . 0  I D 50 w e r e  r e g u l a r l y  o b t a i n e d  a f t e r  an  i n c u b a t i o n  p e r i o d  
of  4 - 6  d a y s .

3. The  d e m o n s t r a t i o n  of v i r u s  in  e x p l a n t s  is  e a s y  w hen  b a s e d  on  the 
fo l low ing  c r i t e r i a :  a) the p r e s e n c e  of  m i c r o s c o p i c a l l y  v i s i b l e  t i s s u e  
d e f e c t s  ( " p l a q u e s " ) ;  b) the i n c r e a s i n g  t u r b i d i t y  of  n u t r i t i v e  m e d i u m ;  
c)  the s u p p r e s s i o n  of c e l l u l a r  m e t a b o l i s m ,  and  d) the  m i c r o s c o p i c
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d e m o n s t r a t i o n  of  the c y t o p a t h o g e n i c  e f f e c t .  The s p e c i f i c i t y  of  t h e s e  
t i s s u e  a l t e r a t i o n s  i s  p r o v e d  by the  i n h i b i t o r y  a c t i o n  of  y e l lo w  f e v e r  
i m m u n e  s e r a .

4.  C u l t u r i n g  of  y e l lo w  f e v e r  v i r u s  in h u m a n  e x p l a n t s  a l l o w s  an  
a c c u r a t e  t i t r a t i o n  of  the  i n f e c t i v i t y .  The  f i n a l  t i t r e  i s  a p p r o x i m a t e l y  
the  s a m e  a s  t h a t  o b t a i n e d  u s i n g  the i n t r a c e r e b r a l  m o u s e  t e s t .  I m m u n e  
s e r a  m a y  a l s o  be e v a l u a t e d  in a  r e l i a b l e  way in s u c h  e x p l a n t s .

5. D u r i n g  the p a s s a g e  in to  KB e x p l a n t s ,  the  17D s t r a i n  l o s t  i t s  
p a t h o g e n i c i t y  f o r  m i c e ,  the  A s i b i  s t r a i n  i t s  v i s c e r o t r o p i c  a f f in i ty  
fo r  m o n k e y s .

6 . H e m a g g l u t i n i n  of  y e l lo w  f e v e r  v i r u s  h a s  b e e n  i s o l a t e d  in  h u m a n  
t i s s u e  c u l t u r e  bo th  f r o m  the t i s s u e  (by e x t r a c t i o n  w i th  a l k a l i n e  b o r a t e  
b u f f e r )  an d  the  n u t r i e n t  m e d i u m  ( a f t e r  e l i m i n a t i o n  of  n o n - s p e c i f i c  
i n h i b i t o r s  by F r e o n ) .

7. H e m a g g l u t i n i n  i s  d e t e c t a b l e  in  the  e x p l a n t e d  t i s s u e  b e f o r e  an y  
c y t o p a t h o g e n i c  e f f e c t  i s  e v i d e n t  an d  r e a c h e s  i t s  h i g h e s t  c o n c e n t r a t i o n  
w hen  the i n f e c t i v i t y  t i t r e  c u l m i n a t e s .  The  r e l e a s e  of  h e m a g g l u t i n i n  
in to  the f lu id  c u l t u r e  p h a s e  p r o c e e d s  s y n c h r o n i c a l l y  w i th  the  p r o ­
g r e s s i o n  of  the  c y t o p a t h o g e n i c  e f f e c t .

8 . T h e r e  is  a  d i s t i n c t  p r o p o r t i o n a l i t y  b e t w e e n  h e m a g g l u t i n i n  and  
i n f e c t i v i t y  t i t r e s .

T h e s e  r e s u l t s  h a v e  a l r e a d y  b e e n  p u b l i s h e d  in  the  A r c h i v  f. V i r u s f o r s c h u n g
9. 428 ,  1959 (p o s .  1-5)  and  10, 268 , I 960  ( p o s .  6 8 ).

C o m m e n t s  and  s u g g e s t i o n s :

It s e e m s  to m e  th a t  the  t i s s u e  c u l t u r e  m e t h o d  o f f e r s  s e v e r a l  
a d v a n t a g e s  o v e r  the u s u a l  i n t r a c e r e b r a l  m i c e  t e s t  fo r  th e  d e t e c t i o n  
and  t i t r a t i o n  of  y e l l o w  f e v e r  v i r u s  an d  i t s  c o r r e s p o n d i n g  a n t ib o d y .
The  v i r u s  s u s c e p t i b i l i t y  of  s t a b i l i z e d  h u m a n  c e l l - l i n e s  i s  n e a r l y  
c o n s t a n t ,  t h a t  of  d i f f e r e n t  r a c e s  of  m i c e  i s  n o t ;  the  d e t e c t i o n  of  of  
v i r u s  in v i t r o  i s  p o s s i b l e  w i th in  a  f e w  d a y s  ( e s p e c i a l l y  w hen  the 
h e m a g g l u t i n i n  e x t r a c t i o n  i s  p e r f o r m e d )  w h e r e a s  the  m i c e  t e s t  r e q u i r e s  
u s u a l l y  a w e e k  o r  m o r e .  The  o n ly  q u e s t i o n  i s  w h e t h e r  the  s e n s i t i v i t y  
of  the  in  v i t r o  t e s t  w ould  b e - - a t  l e a s t  f o r  the  p a n t r o p i c  s t r a i n s - - t h e  
s a m e  a s  in v ivo .  T h i s  q u e s t i o n  s h o u l d  be c l a r i f i e d  by a p p r o p r i a t e  
f i e ld  i n v e s t i g a t i o n s .
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The h e m a g g l u t i n a t i o n  t e s t  in t i s s u e  c u l t u r e s  a p p e a r s  to be a 
s i m p l e  and  e x c e l l e n t  p r o c e d u r e  f o r  the  c o n t in u a l  c o n t r o l  of  v i r u s  
m u l t i p l i c a t i o n  e i t h e r  in the e x p l a n t e d  t i s s u e  o r  in the s u p e r n a t a n t  
n u t r i e n t  m e d i u m .  T h i s  m e t h o d  s h o u ld  be t r i e d  a l s o  wi th  o t h e r  
a r t h r o p o d - b o r n e  v i r u s e s .  F u r t h e r m o r e ,  by e x t r a c t i n g  y e l lo w  f e v e r  
h e m a g g l u t i n i n  at  an  a l c a l i n e  r e a c t i o n  ( b o r a t e  b u f f e r  of  pH 9 . 0 )  a 
r a t h e r  p u r i f i e d  v i r u s  p r e p a r a t i o n  is  o b t a i n e d  w h ich  m a y  be f u r t h e r  
p u r i f i e d  and  c o n c e n t r a t e d  by u n t r a c e n t r i f u g i n g  at  35, 000 r / m i n .
S u c h  p r e p a r a t i o n s  would  be d o u b t l e s s  u s e f u l  fo r  e l e c t r o n - m i c r o s c o p i c  
s tu d ie s , ,  o r ,  i f s u c h  a n e e d  e x i s t s ,  f o r  p u r i f i e d  17D v a c c i n e s .

The  f a c t  t h a t  p a n t r o p i c  y e l lo w  f e v e r  v i r u s  s t r a i n s  lo o s e  
t h e i r  v i s c e r o t r o p i c  a f f i n i t i e s  in h u m a n  t i s s u e  c u l t u r e s  in a  s i m i l a r  
m a n n e r  as  T h e i l e r  d e m o n s t r a t e d  in m u r i n e  and  c h i c k  t i s s u e  c u l t u r e s  
is  of  t h e o r e t i c a l  i n t e r e s t  s i n c e  i t  i n d i c a t e s  th a t  the  s e l e c t i o n  of 
a t t e n u a t e d  m u t a n t s  is  e q u a l ly  p o s s i b l e  in  t i s s u e s  of  h ig h l y  s u s c e p t i b l e  
h o s t s .  It a p p e a r s  t h e r e f o r e  t h a t  the " t r a n s f o r m i n g  e f f e c t "  is  r a t h e r  
g o v e r n e d  by the s p e c i a l  p h y s i o l o g i c a l  c o n d i t i o n s  of  the  e x p l a n t e d  
t i s s u e  th a n  by i t s  h o s t - p r o v e n a n c e .  W o r th  m e n t i o n i n g  is  f u r t h e r  the 
o b s e r v a t i o n  th a t  17D s t r a i n s  p r e s e r v e  o r  i n c r e a s e  t h e i r  a t t e n u a t e d  
q u a l i t y  d u r i n g  m o r e  th a n  200 p a s s a g e s  in h u m a n  t i s s u e  c u l t u r e s .  So,  
t h e i r  h igh  d e g r e e  of  s t a b i l i t y  i s  d e m o n s t r a t e d  o n c e  m o r e .

A c tu a l ly ,  e x p e r i m e n t s  a r e  in c o u r s e  fo r  d e t e r m i n i n g  the 
i n f e c t i o u s  p r o p e r t i e s  of  the t i s s u e  c u l t u r e  v i r u s  s t r a i n s  in a l a r g e r  
n u m b e r  of r h e s u s  m o n k e y s .

R E P O R T  F R O M  DR. J E L K A  V E S E N J A K - H I R J A N ,  S C H O O L  O F  
P U B L I C  H E A L T H ,  " A N D R IJA  S T A M P A R "  M E D I C A L  F A C U L T Y  O F

Z A G R E B ,  Y UG O SL A V IA

In 1953, fo r  the  f i r s t  t i m e  in Y u g o s l a v i a ,  h u m a n  i n f e c t io n s  w i th  
a r t h r o p o d - b o r n e  v i r u s e s  w e r e  d e m o n s t r a t e d  in  o u r  l a b o r a t o r i e s  by the 
i s o l a t i o n  of  t i c k - b o r n e  v i r u s  b e l o n g in g  to the C E E  ( C e n t r a l  E u r o p e a n  
e n c e p h a l i t i s )  g r o u p  f r o m  b lood  of  p a t i e n t s .

L a t e r  the  v i r u s  was  i s o l a t e d  f r o m  t i c k s  an d  a g a i n  f r o m  p a t i e n t s .  
A n t ib o d i e s  to the  v i r u s  have  b e e n  d e m o n s t r a t e d  s e r o l o g i c a l l y  in 30% 
of  7 s p e c i e s  of  m i c r o - m a m m a l s , w hile  no i s o l a t i o n s  have  b e e n  m a d e  
f r o m  t h e s e  a n i m a l s .  A n t ib o d i e s  fo r  C E E  w e r e  found  in ba t s  by m e a n s  
of  c o m p l e m e n t  f ix a t i o n .  HAI t e s t s  fo r  a n t i b o d i e s  to N t a y a  v i r u s  w e r e  
n e g a t i v e .  No v i r u s e s  have  b e e n  i s o l a t e d  f r o m  b a t e .
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U nt i l  I9 60, the  d i s e a s e  w as  k now n  o n ly  in the  w e s t e r n m o s t  
p a ^ t s  of  Y u g o s l a v i a ,  i . e . ,  in  S l o v e n i a  ( K a r s t i c  A lp in e  a r e a )  w h e r e  
i t  a p p e a r e d  e n d e m i c a l l y  and  e p i d e m i c a l l y .  It w as  no t  k now n  to 
e x i s t  in o t h e r  p a r t s  of Y u g o s l a v i a .

In 1961, u n d e r  i m p r o v e d  t e c h n i c a l  c o n d i t i o n s ,  n e w  i n v e s t i g a t i o n s  
w e r e  c a r r i e d  ou t  and  22 h u m a n  c a s e s  of  the  s a m e  v i r u s  d i s e a s e  w e r e  
r e c o r d e d  in C r o a t i a ,  a  r e g i o n  to the  e a s t  o f  S l o v e n i a .  T he  d i s e a s e  
v a r i e d  f r o m  m i l d  s e r o u s  m e n i n g i t i s  c a s e s  to c a s e s  c l i n i c a l l y  d i a g n o s e d  
a s  p o l i o m y e l i t i s .  The  d i s e a s e  a p p e a r e d  in  two g e o g r a p h i c a l l y  and  
c l i m a t i c a l l y  d i s t i n g u i s h e d  a r e a s  a l o n g  the  A d r i a t i c  c o a s t  n e a r  Z a d a r  
and  in the  P a n o n i a n  p l a in .  It w as  t h e n  found  th a t  the  d i s e a s e  had  
a p p e a r e d  t h e r e  a l r e a d y  in 1952 a s  s o m e  p o s i t i v e  r e a c t o r s ,  h o s p i t a l i z e d  
in  1952 a s  m e n i n g o e n c e p h a l i t i s  c a s e s ,  w e r e  found .  Of the  t o t a l  n u m b e r  
o f  126 p e r s o n s  e x a m i n e d ,  22 w e r e  p o s i t i v e .

In the ab o v e  a r e a s ,  a n t i b o d i e s  w i th  C E E  a n t i g e n  w e r e  found  in 
h o r s e s  (of  31, 11 p o s i t i v e ) ,  co w s  (of 30,  2 p o s i t i v e )  an d  d o n k e y s  (of 
6 , 1 p o s i t i v e )  by m e a n s  of c o m p l e m e n t  f i x a t i o n  an d  h a e m ,  i n h i b i t i o n .

In the c o u r s e  of  1961 a  m a j o r  e p i d e m i c  of  s e r o u s  m e n i n g i t i s ,
80% of w h ich  i s  c a u s e d  by C E E  v i r u s ,  h a s  a p p e a r e d  in S l o v e n i a .
D e f in i t e  f i g u r e s  h a v e  no t  b e e n  o b t a i n e d  so  f a r .

R E P O R T  F R O M  DR.  M. LIK A R,  VIRUS L A B O R A T O R Y ,  I N S T I T U T E  
O F  M IC R O B IO L O G Y ,  U N IV ER S ITY  L J U B L J A N A ,  Y U G O SL A V IA

S e a r c h  fo r  the G r o u p  A A n t ib o d i e s  in  H u m a n  and  A n i m a l  S e r a

A n u m b e r  of  h u m a n  and  a n i m a l  s e r a  w e r e  t e s t e d  f o r  the 
p r e s e n c e  of the  g r o u p  A a r b o v i r u s  a n t i b o d i e s  by the  h e m a g g l u t i n a t i o n  
in h i b i t i o n  t e c h n i q u e .  The  r e s u l t s  a r e  g iv e n  in  T a b l e  1.

T a b l e  1

S e r u m  No.  of  s e r a With E E E a n t i b o d i e s With W E E a n t i b o d i e s
t e s t e d 2* 3 4 5 2 3 4 5

H u m a n  896 14 8 4 0 15 5 1 - 1
A n i m a l  148 6 3 1 1 12 2 0 0

*2 i n d i c a t e s  t i t e r  1:20, 3 i n d i c a t e s  1:40, 4 i n d i c a t e s  1:80, and  
5 i n d i c a t e s  1.160,



- 4 2  -

In T a b le  2 the v a r i o u s  s p e c i e s  of  a n i m a l s  t e s t e d  in o u r  e x p e r i m e n t s  
a r e  l i s t e d  and  a n t ib o d y  t i t e r s  g iv e n  a s  a b o v e .

T a b l e  2

S e r u m  No 
t e s t e d

. of s e r a With  E E E  a n t i b o d i e s  
2 3 4 5

With  W E E  a n t ib o d ie  
2 3 4 5

F o w l 27 3  2 ]l 1 3 1 0 0
G o o se 38 0 1 0  0 8 1 0 0
Ox 32 3 0 0 0 1 0 0 0
H o r s e 17 0 0 () 0 0 0 0 0
P i g 34 0 0 0 0 0 0 0 0

T he  v a r i o u s  c l i n i c a l  i l l n e s s e s  of  the  p a t i e n t s  t e s t e d  fo r a n t i b o d i e s  to
IDEE and  W E E  v i r u s e s  a r e  p r e s e n t e d in T a b l e  3.

T a b l e  3

C l i n i c a l  p i c t u r e No.  s e r a % with  E E E % with  W EE
t e s t e d a n t i b o d i e s a n t i b o d i e s

In fe c t io n of the c e n t r a l 659 3. 8 2 . 4
n e r v o u s  s y s t e m .
F e b r i l e  s t a t e  of unknow n 57 1 . 7 1 . 7
e t i o lo g y .
R e s p i r a t o r y  i n f e c t i o n 104 0 . 0 3. 8
O t h e r s 76 0 . 0 0 . 0

As f a r  a s  d i a g n o s t i c  va lu e  of  o u r  f in d in g s  i s  c o n c e r n e d ,  we found 
HI a n t i b o d i e s  fo r  E E E  and  W E E  v i r u s e s  in the  s e r a  of  s o m e  p a t i e n t s  
w i th  i n f e c t i o n s  of  the  c e n t r a l  n e r v o u s  s y s t e m  w i th  no  o t h e r  d e t e c t a b l e  
v i r u s  a n t i b o d i e s  w h ich  co u ld  h a v e  a n y  e t i o l o g i c  r e l a t i o n s h i p  wi th  the  
i l l n e s s  of  the p a t i e n t .

F i e l d  S tu d i e s :

T he  s e r a  f r o m  a l l  i n h a b i t a n t s  w e r e  c o l l e c t e d  in the v i l l a g e  Sv.  
T r o j i c a .  It w as  found  th a t  a n t i b o d i e s  d e v e l o p e d  fo r  the t i c k - b o r n e  
g r o u p  of  v i r u s e s  w i thou t  an y  c l i n i c a l  i l l n e s s .  The  s e r a  w e r e  c o l l e c t e d  
o n c e  m o n t h l y  f r o m  M a r c h  th i s  y e a r  an d  a n t i b o d i e s  w e r e  d e t e c t e d  a s  
sh o w n  in  T a b l e  4.



- 43  -

T a b l e  4

S e r a  t a k e n % with  g r o u p  B % w i th  HI a n t i b o d i e s
in C F T  a n t i b o d i e s f o r  lo u p in g  i l l  v i r u s

M a r c h 2% 24%
A p r i l 7% 34%
M ay 11% 37%
J u n e 20% 39%
J u l y 22% 41%

The v i l l a g e  Sv.  T r o j i c a  i s  l o c a t e d  in an  e n d e m i c  a r e a  w i th  t i c k -  
b o r n e  e n c e p h a l i t i s .

T i c k s  ( Ixodes  r e d u v i u s )  and  m o s q u i t o e s  w e r e  c o l l e c t e d  at  v a r i o u s  
s i t e s  a r o u n d  the  v i l l a g e  i n v e s t i g a t e d  an d  a n u m b e r  of  s t r a i n s  i s o l a t e d  
w h ic h  h a v e  not  ye t  b e e n  d e t e r m i n e d .  In a l l ,  6750 t i c k s  and  470 m o s q u i t o e s  
w e r e  i n o c u l a t e d  in to  m i c e  fo r  v i r u s  i s o l a t i o n s .

B a s i c  R e s e a r c h :

V a r i o u s  a r b o v i r u s e s  w e r e  s u c c e s s f u l l y  g r o w n  in  h u m a n  e m b r y o n i c  
k i d n e y  t i s s u e  c u l t u r e s .  As o u r  l a b o r a t o r y  w as  m a i n l y  i n t e r e s t e d  in the 
d e v e l o p m e n t  of  a  n e u t r a l i z a t i o n  t e s t  f o r  t i c k - b o r n e  c o m p l e x  of  v i r u s e s ,  
we h a d  to a b a n d o n  t h e s e  e x p e r i m e n t s  as  the  r e s u l t s  w e r e  no t  c l e a r  cut.
B u t  the  s u p e r n a t a n t  f lu id  of the i n f e c t e d  c u l t u r e s  h a s  g iv e n  a good  HI 
a n t i g e n .

With f l u o r e s c e n t  a n t ib o d y  t e c h n i q u e  the  s i t e s  of  DNA an d  R N A  
in i n f e c t e d  t i s s u e  c u l t u r e  c e l l s  w e r e  o b s e r v e d .  T i c k - b o r n e  v i r u s e s  of 
v a r i o u s  o r i g i n  w e r e  u s e d  fo r  the  e x p e r i m e n t s ,  s o m e  i s o l a t e d  f r o m  
t i c k s ,  o t h e r s  f r o m  m i l d  o r  f a t a l  c a s e s  in  h u m a n s  w i th  m e n i n g o ­
e n c e p h a l i t i s  .

R E P O R T  F R O M  DRS. R .  P A N T H I E R  AND C. HANNOUN 
Y E L L O W  F E V E R  S E R V I C E  O F  T H E  P A S T E U R  I N S T I T U T E

P A R IS ,  F R A N C E

At the  en d  of the  y e a r  I960 and  the  b e g i n n in g  of  the  y e a r  1961, we 
h a v e  r e c e i v e d  h u m a n  s e r a  a d d r e s s e d  to u s  f r o m  the  P a s t e u r  I n s t i t u t e ,  
A d d i s  A b a b a ,  E t h i o p i a  (D r .  S e n e ) .  The  s e r a  w e r e  c o l l e c t e d  in  S o u t h ­
w e s t e r n  E t h i o p i a  w h e r e  a l e t h a l  e p i d e m i c  r a g e s  on  the  e a s t  bank  of  the 
r i v e n O r h o  no t  f a r  f r o m  i t s  p o in t  of  d i s c h a r g e  in to  L a k e  R u d o lp h e .  Of 
the  f i r s t  15 s e r a  r e c e i v e d  in D e c e m b e r  I960,  t a k e n  b e t w e e n  the  3 r d  and
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30th d a y  fo l low ing  the o n s e t  of i l l n e s s ,  12 s h o w e d  y e l lo w  f e v e r  a n t i ­
b o d i e s .  As  s o o n  as  th i s  f a c t  w as  r e p o r t e d  to the P a s t e u r  I n s t i t u t e  
at  A ddis  A b ab a ,  a  m i s s i o n  ( t e a m )  w as  d i s p a t c h e d  to c o l l e c t  o t h e r  s e r a  
in  the a f f l i c t e d  zone  on the  e a s t  s i d e  of  the  O m o  R i v e r  and  b e t w e e n  th a t  
zone  and  the  S u d a n e s e  f r o n t i e r  to the  w e s t .

The  s tu d y  of  a n t i b o d i e s  of  the  s e r a  t a k e n  in the  r e c e n t l y  a f f l i c t e d  
zone  p e r m i t t e d  c o n f i r m a t i o n  of  the  y e l lo w  f e v e r  e t i o l o g y  of  the  e p i d e m i c .  
The  s e r a  t a k e n  v e r y  e a r l y  ( f i r s t  an d  s e c o n d  d a y s )  w e r e  n e g a t i v e  in 
C F  as  w e l l  as  HAI t e s t s  and  in the m o u s e  n e u t r a l i z a t i o n  t e s t .  The  s e r a  
t a k e n  l a t e r  s h o w e d  an  e a r l y  and  r a p i d  i n c r e a s e  in the  HAI a n t i b o d i e s .  
T h e r e  w as  a l e s s  e a r l y  and  s l o w e r  r i s e  in c o m p l e m e n t  f ix ing  and  
n e u t r a l i z i n g  a n t i b o d i e s .  T h e s e  a r e  d e t e c t a b l e  on the  4 th  o r  5th d a y  
by  p r o l o n g a t i o n  of  the a v e r a g e  s u r v i v a l  t i m e  of  the  m i c e .

H e r e  a r e  s o m e  r e s u l t s  o b t a i n e d  with  s e r a  t a k e n  f r o m  t y p i c a l  
c a s e s  f r o m  the  m i d d le  of the  e p i d e m i c  f o c u s .  The  e x a c t  d a t e  of  
o n s e t  6 f i l l n e s s  i s  an  a p p r o x i m a t i o n  w i th in  one  o r  two d a y s .

N o .  of  d a y s  a f t e r
o n s e t  of i l l n e s s C F HAI N T AST

2 d ay s 0 0 0 / 6 5. 38
3 d ays 0 8 0 / 6 7. 5

10 10 + 0 / 6 7. 94
4 d a y s 0 8 1 /6 8 . 5
5 d ay s 10 5 5 / 6 9 . 7 2

0 10 + 3 / 5 9 . 8
5 10 + 2 /6 9. 27

6 d ays 20 10 + 3 / 6 9. 55
8 d a y s AC 13 + 5 / 5 10 .

40 12 2 / 6 9 . 22
9 d ays 80 9 6 /6 10 .
10 d a y s 160 13 + 2 /6 9. 22

C F ,  2. 5 u n i t s .
HAI.  The  f i g u r e  0 r e p r e s e n t s  a  n e g a t i v e  r e s u l t  w i th  the  s e r u m  a t  1:10. 

1 - p o s i t i v e  r e s u l t  w i th  s e r u m  a t  1:10; 2 , w i th  s e r u m  at  1:20 ;
3, w i th  s e r u m  at  1:40, e t c .

N T :  n u m e r a t o r ,  n u m b e r  of  m i c e  s u r v i v i n g .
d e n o m i n a t o r ,  t o t a l  n u m b e r  of  m i c e  s u r v i v i n g  to the 45 th day .

AST: a v e r a g e  s u r v i v a l  t i m e  ( B u g h e r )
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Two m o n k e y  s e r a  a r e  p o s i t i v e  fo r  i n h i b i t i o n  of  h e m a g g l u t i n a t i o n  and  
fo r  c o m p l e m e n t  f i x a t i o n .

T h e  r e s u l t s  o b t a i n e d  wi th  the  s e r a  t a k e n  f r o m  the r e g i o n  of  the  
r i g h t  b an k  of  the  O m o  r i v e r  and  the  S u d a n  f r o n t i e r  p e r m i t  i t  to be 
b e l i e v e d  th a t  the y e l lo w  f e v e r  v i r u s  h a s  b e e n  a c t i v e  in  t h a t  r e g i o n  a t  a 
t i m e  l o n g e r  a g o - - p o s i t i v e  s e r o p r o t e c t i o n  t e s t s  ( 6 / 6 - 10); i n h i b i t i o n  of  
h e m a g g l u t i n a t i o n  at  a  l o w e r  t i t e r ,  s o m e  q u i t e  l o w  p o s i t i v e  r e a c t i o n s  
5 to 20, a  s i n g l e  r e a c t i o n  at  80,  c o m p l e m e n t  f i x a t i o n  t e s t s  o f ten  
n e g a t i v e .

T h e  e p i d e m i c  i s  now  c o n t in u in g  up  the  O m o  r i v e r ,  the  focus  
a c t i v e  in I960 h a v in g  e x t i n g u i s h e d  i t s e l f  s p o n t a n e o u s l y  d u r i n g  the  d r y  
s e a s o n .  A s t r a i n  of  v i r u s  i s o l a t e d  in A d d i s  A b a b a  h a s  b e e n  s e n t  to 
u s .  T h i s  s t r a i n  i s  t o t a l l y  i n h i b i t e d  by a n t i - y e l l o w  f e v e r  s e r u m .

We hav e  b e e n  a b l e ,  on the  f i r s t  p a s s a g e  of  th i s  s t r a i n  in to  young  
m i c e  ( 2nd p a s s a g e  a f t e r  i s o l a t i o n ) ,  to p r e p a r e  f r o m  the  b r a i n s  of  t h e s e  
m i c e  a h e m a g g l u t i n i n  t i t r a t i n g  a t  1:5120.

We have  no t  b e e n  ab le  to s t u d y  t h e s e  s e r a  n o r  th i s  s t r a i n  
c o m p a r a t i v e l y  w i th  o t h e r  a r b o r  a n t i g e n s  of  g r o u p  B,  n o r  w i th  o t h e r  
s e r a  p r e p a r e d  f r o m  G r o u p  B v i r u s .  A s e p a r a t e  l a b o r a t o r y  r e s e r v e d  
f o r  the  s tu d y  of  the a r b o v i r u s  i s  s t i l l  u n d e r  c o n s t r u c t i o n .

R E P O R T  F R O M  D R .  F . N .  M A C N A M A R A ,  VIRUS R E S E A R C H  U N IT ,  
W EST A F R IC A N  C O U N C IL  F O R  M E D I C A L  R E S E A R C H

YABA, LAGOS

" C a m e r o o n s  d e n g u e 11

A f ie ld  e x p e d i t i o n  w as  m a d e  in  M a y - J u n e  1961 to i n v e s t i g a t e  a  
s m a l l  o u t b r e a k  of  " C a m e r o o n s  d e n g u e "  a m o n g  o c c u p y i n g  B r i t i s h  
t r o o p s  in  the S.  C a m e r o o n s  and  a m o n g  c i v i l i a n s .  T h i s  d i s e a s e  
s y n d r o m e ,  c h a r a c t e r i z e d  by f e v e r ,  r a s h ,  l y m p h a d e n o p a t h y ,  and  
t e r m i n a l  a s t h e n i a ,  h a s  b e e n  k n o w n  fo r  s o m e  y e a r s  to be e n d e m i c  in 
the C a m e r o o n s ,  an d  h a s  b e e n  a s s u m e d  to be due to an  u n i d e n t i f i e d  
a r b o v i r u s ,  a l t h o u g h  i t  h a s  n e v e r  b e e n  i n v e s t i g a t e d .  On th i s  o c c a s i o n ,  
p a i r e d  a c u t e  an d  c o n v a l e s c e n t  s e r a  f r o m  12 c a s e s  w e r e  t e s t e d  a t  Y a b a  
and  one a t  the R F V L  N e w  Y o r k .  No r i s e  in  HI a n t i b o d i e s  to g r o u p s  
A, B,  o r  C a r b o v i r u s e s  was  found .  F r o m  the  a c u t e  s e r u m  of 2 c a s e s  
and  f r o m  the  s t o o l  of  one ,  a  v i r u s  w as  i s o l a t e d  in  s u c k l i n g  m i c e ,  w h ic h  
on e x a m i n a t i o n  h a s  b e e n  found to be a m e m b e r  of  the  C o x s a c k i e  B g r o u p .
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It h a s  ye t  to be d e m o n s t r a t e d  s e r o l o g i c a l l y  t h a t  the  v i r u s  was  
r e s p o n s i b l e  f o r  a l l  c a s e s  in  t h i s  ou tb reak , ,  H o w e v e r ,  i t  is  of  i n t e r e s t  
to r e c o r d  t h a t  s o m e  c a s e s  of  " d e n g u e "  m a y  in  f a c t  be due to 
e n t e r o v i r u s  i n f e c t i o n .

T i t r a t i o n  of  a c c e s s o r y  f a c t o r

A m o n g  the m a n y  v a r i a b l e s  t h a t  m a k e  the  c o m p a r i s o n  of  y e l lo w  
f e v e r  n e u t r a l i z a t i o n  t e s t  (Y F  N T )  s u r v e y s  done  by d i f f e r e n t  l a b o r a t o r i e s  
d i f f i c u l t  is  the a r b i t r a r y  p r a c t i c e  of  i n a c t i v a t i n g  o r  no t  i n a c t i v a t i n g  
t e s t  s e r a ,  an d  d i f f e r e n c e s  in the  a m o u n t s  of  a c c e s s o r y  f a c t o r  a d d e d  
to the t e s t  in  the f o r m  of f r e s h  s e r u m ,  o f t e n  f r o m  d i f f e r e n t  s p e c i e s  
of  a n i m a l s .  As a  s t e p  t o w a r d s  the  s t a n d a r d i z a t i o n  of  the  Y F  N T ,  a 
n u m b e r  of e x p e r i m e n t s  h a v e  b e e n  done  to s e e  w h e t h e r  i t  is  p o s s i b l e  to 
t i t r a t e  the a m o u n t  of  a c c e s s o r y  f a c t o r  p r e s e n t  in  d i f f e r e n t  b a t c h e s  of 
f r e s h  s e r u m .  T h i s  has  b e e n  found to be f e a s i b l e ,  and  i t  h a s  a l s o  b e e n  
s how n  th a t  i t  i s  p o s s i b l e  to f r e e z e - d r y  and  s t o r e  f r e s h  s e r u m  
p r e s e r v i n g  the a c c e s s o r y  f a c t o r .  It i s  h o p e d  to e v o l v e  a s t a n d a r d  
m e t h o d  fo r  t i t r a t i n g  a c c e s s o r y  f a c t o r ,  so  t h a t  e q u i v a l e n t  a m o u n t s  m a y  
be a d d e d  in  t e s t s .

I s o l a t i o n  p r o g r a m

A s m a l l  i s o l a t i o n  p r o g r a m  h a s  b e e n  i n i t i a t e d .  T h i s  i n c l u d e s  the 
i n o c u l a t i o n  of r o u t i n e  m o s q u i t o  c a t c h e s ,  the  c o l l e c t i o n  of  b lood  f r o m  
c a s e s  of  u n d i a g n o s e d  f e v e r ,  and  the  t e s t i n g  of  p o s t  m o r t e m  m a t e r i a l .  
T h i s  h a s  b e e n  r e s t r i c t e d  to the  e n v i r o n s  of  L a g o s .  To d a t e  no i s o l a t i o n  
h a s  b e e n  m a d e .

S e r o l o g i c a l  s u r v e y s

In c o l l a b o r a t i o n  with  D r .  and  M r s .  C a u s e y  of  the  R o c k e f e l l e r  
F o u n d a t i o n ,  abou t  500 s e r a  w e r e  c o l l e c t e d  on an  a n t ib o d y  s u r v e y  to 
a r t h r o p o d - b o r n e  v i r u s e s  f r o m  d i f f e r e n t  p l a c e s  in  S .  W. N i g e r i a  and  
the  C a m e r o o n s .  T h e s e  a r e  b e in g  t e s t e d  a t  the  R o c k e f e l l e r  F o u n d a t i o n  
V i r u s  L a b o r a t o r i e s  in  N ew  Y o r k .
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R E P O R T  F R O M  D R.  A M B H A N  D A S A N E Y A V A J A ,  D E P A R T M E N T  O F  
P A T H O L O G Y ,  C H U L A L O N G K O R N  H O S P I T A L  M E D I C A L  S C H O O L ,  

U N IV E R S IT Y  O F  M E D I C A L  S C I E N C E S ,  B A N G K O K ,  T H A IL A N D

The V i r u s  L a b o r a t o r y  Unit  i s  a t t a c h e d  to the  D e p t ,  of  P a t h o l o g y  
and  h a s  b e e n  in o p e r a t i o n  s i n c e  O c t o b e r  I960 .  It i s  e n g a g e d  in  a 
s e a r c h  fo r  the e t i o l o g i c  a g e n t  of  T h a i  H e m o r r h a g i c  F e v e r .  T h i s  
r e p o r t  r e v i e w s  the a c c o m p l i s h m e n t s  d u r i n g  the p e r i o d  b e t w e e n  
O c t o b e r  I9 60 to J u l y  1961.

V i r u s  I s o l a t i o n :

D u r i n g  I960,  441 c a s e s  of  the  T h a i  H e m o r r h a g i c  F e v e r  w e r e  a d ­
m i t t e d  to C h u l a l o n g k o r n  H o s p i t a l  w i th  the  m o r t a l i t y  r a t e  of  5. 44%.

One h u n d r e d  s e l e c t e d  s p e c i m e n s  of  a c u t e  b lo o d  s e r a  c o l l e c t e d  
one  to s e v e n  d a y s  a f t e r  the  o n s e t  of  the  f e v e r  w e r e  i n o c u l a t e d  in to  
s u c k l i n g  m i c e  fo r  v i r u s  i s o l a t i o n .  E l e v e n  v i r u s e s  w e r e  i s o l a t e d  and  
i d e n t i f i e d  by the  C F  and  the  HI r e a c t i o n s  a c c o r d i n g  to the  C l a r k e  and  
C a s a l s  t e c h n i c .  The  r e s u l t s  c a n  be l i s t e d  a s  f o l l o w s :

3 D en g u e  type  2 ( T r .  1751)
3 D engue  type  4 (H. 241)
2 C h ik u n g u n y a
1 S t r a i n  c l o s e l y  r e l a t e d  bo th  to D e n g u e  1 an d  D e n g u e  2
1 S t r a i n  of  a g r o u p  B v i r u s  w h ic h  i s  no t  c o m p l e t e l y  c h a r a c t e r i z e d  

a s  ye t .

V i r u s  i s o l a t i o n  w as  p o s s i b l e  o n ly  up  to the  3 r d  d a y  a f t e r  the  
o n s e t  of  the f e v e r .

S p e c i m e n s  f r o m  7 a u t o p s i e s  c o n s i s t i n g  of  v a r i o u s  o r g a n s  
i n c l u d i n g  h e a r t  b lo o d  w e r e  e x a m i n e d .  O n ly  one y i e l d e d  a D en g u e  
type  4 v i r u s  w h ic h  was  c o n f i r m e d  by  D r .  M a x  T h e i l e r  of  the  R o c k e f e l l e r  
F o u n d a t i o n  V i r u s  L a b o r a t o r y .  It c a m e  f r o m  the l i v e r  of  a  4 - y e a r - o l d  
c h i ld  who d i e d  4 d a y s  a f t e r  the o n s e t  of  the  f e v e r .  The  a u t o p s y  w as  
done  3 h o u r s  a f t e r  d e a t h .

A t t e m p t s  to i s o l a t e  v i r u s  f r o m  m o s q u i t o e s  c o l l e c t e d  on a y e a r -  
r o u n d  b a s i s  a r e  n o w  b e in g  c a r r i e d  ou t .  T h e  r e s u l t s  a r e  n o t  c o m p l e t e  
a s  ye t .
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S e r o l o g i c a l  S t u d i e s :

F i f t y  p a i r s  of  p a t i e n t s '  s e r a  w e r e  t e s t e d  by the C F  t e s t  a g a i n s t  
D engue  1, 2, 3, and  4, J a p .  B,  an d  C h ik u n g u n y a  a n t i g e n s .  The  r e s u l t s  
w e r e  qu i te  c o m p l i c a t e d .  T h e r e  was  l i t t l e  a g r e e m e n t  b e t w e e n  the  C F  
t i t e r  i n c r e a s e  an d  the  ty pe  of  v i r u s  i s o l a t e d  f r o m  the  p a t i e n t .  T h e  
fo l lo w in g  t a b l e  s e r v e s  as  an  e x a m p l e .

C o m p l e m e n t  F i x a t i o n  T e s t s  in 5 P a t i e n t s  f r o m  W h o m  A r b o r  V i r u s e s
W e r e  I s o l a t e d

R e c i p r o c a l  C F  t i t e r  a g a i n s t

C a s e Age  in V i r u s
S e r u m  
c o l l e c t e d  on

D E N G U E  
1 2  3 4 J a p  B c *

No.  . Y e a r s i s o l a t i o n d a y  of  i l l n e s s

SH 384 1 - 1/2 D engue  1 1s t 0 ^* 0 0 0 0 0
22nd 2048 1024 64 128 512 0

SH 403 9 D engue  4 2nd 0 0 0 0 0 0
39th 64 64 0 32 64 0

SH 428 12 D engue  2 3 rd 0 0 0 0 0 4
30th 32 4 0 0 64 4

***SH 509 4 C h ik u n g u n y a  2nd 0 0 0 0 0 0
6 l s t 64 0 0 0 0 0

SH 524 6 D engue  1 o r 3 r d 0 0 0 0 0 0
£♦♦♦♦ 21s t 512 128 0 4 256 0

♦ C h ik u n g u n y a  v i r u s  
♦ ♦ L e s s  th an  4

♦ ♦ ♦ N e u t r a l i z a t i o n  i n d e x  to C h ik u n g u n y a  v i r u s  b e t w e e n  a c u t e  and 
c o n v a l e s c e n t  s e r a :  m o r e  t h a n  10* ^4 u s i n g  s u c k l i n g  m i c e  i . c .

♦ ♦ ♦ ♦ U n d e t e r m i n e d  to d a t e .

J a p  B: J a p a n e s e  B e n c e p h a l i t i s

N i n e t e e n  c a s e s  s h o w e d  a  s i g n i f i c a n t  r i s e  of  a n t ib o d y  l e v e l  to the 
g r o u p  B a n t i g e n s  t e s t e d ,  7 d id  no t  s h o w  a n t ib o d y  a g a i n s t  an y  of  the 
a n t i g e n s  t e s t e d ,  w hile  the r e s t  d id  no t  r e v e a l  s i g n i f i c a n t  c h a n g e s  in 
th e  a n t ib o d y  t i t e r .
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R E P O R T  F R O M  D R.  D O RA  TAN,  I N S T I T U T E  F O R  M E D IC A L  
R E S E A R C H ,  F E D E R A T I O N  O F  M A L A Y A

S in c e  1955, the  I n s t i t u t e  fo r  M e d i c a l  R e s e a r c h ,  K u a l a  L u m p u r ,  
F e d e r a t i o n  of M a la y a ,  has  s t u d i e d  a  t o t a l  of  153 t i c k  p o o l s  f r o m  f o r e s t  
r o d e n t s ,  ou t  of  w h ich  9 v i r u s  i s o l a t e s  w e r e  o b t a i n e d  to d a t e .  S ix  of  
t h e s e ,  i s o l a t e d  f r o m  Ix o d e s  g r a n u l a t u s  t a k e n  off r o d e n t s  t r a p p e d  at  
the  s a m e  f o r e s t  a r e a  a s  L a n g a t  (TP21)  v i r u s  a r e  i d e n t i c a l  w ith  the 
L a n g a t  v i r u s ,  a  m e m b e r  of  the  R u s s i a n  s p r i n g - s u m m e r  e n c e p h a l i t i s  
c o m p l e x .  The  i d e n t i t y  of the o t h e r  two s t r a i n s  i s  n o t  ye t  know n .

R E P O R T  F R O M  DR.  K. A. LIM ,  D E P A R T M E N T  O F  
B A C T E R I O L O G Y ,  U N IV ER S ITY  O F  M A L A Y A ,  S I N G A P O R E

T h e r e  o c c u r r e d  in  S i n g a p o r e  in  the  m i d d l e  of  I960  an  o u t b r e a k  
of  a  d e n g u e - l i k e  i l l n e s s  with  m i l d  h e m o r r h a g i c  m a n i f e s t a t i o n s .
C h ie f  c o m p l a i n t s  an d  f in d in g s  w e r e  h e a d a c h e ,  bone  and  m u s c l e  p a i n s ,  
l e u c o p e n i a ,  t h r o m b o c y t o p e n i a ,  a  d e n g u e  l i k e  r a s h  an d  p e t e c h i a l  h e m o r r h a g e s  
( abou t  20% of c a s e s ) .  T h e r e  w e r e  a l s o  l y m p h a d e n o p a t h y ,  s p l e n o m e g a l y ,  
and  a b d o m i n a l  p a i n s ,  n a u s e a  and  v o m i t i n g .  T h e r e  w as  no f r a n k  b l e e d i n g  
o r  p u r p u r a .  The  p a t i e n t s  w e r e  m o s t l y  young  a d u l t s  and  t h e r e  w e r e  no 
d e a t h s .

P a t i e n t s '  s e r a  s h o w  h igh  r a t e  of  c o n v e r s i o n  to d e n g u e  type  1 and  
’ o th  to d e n g u e  type 1 and  J a p a n e s e  e n c e p h a l i t i s  v i r u s  a n t i g e n s  by 
c o m p l e m e n t  f i x a t i o n  t e s t s .  One p a t i e n t  (601) h a d  a n t i b o d y  r i s e  fo r  
c h i k u n g u n y a  v i r u s  by  bo th  C F  an d  n e u t r a l i z a t i o n  t e s t s .  In I960,  two 
v i r u s e s  w e r e  i s o l a t e d  f r o m  b lood  t a k e n i n  a c u t e  p h a s e  of  i l l n e s s .
T h e s e  s t r a i n s  h a v e  b e e n  l a b e l e d  S -601  a n d  S - 8 4 3  an d  h a v e  b e e n  ty p e d  
t e n t a t i v e l y  as  d e n g u e  type  1 and  d e n g u e  type  2 v i r u s e s .  Tw o o t h e r  
v i r u s e s  a l s o  w e r e  i s o l a t e d  f r o m  a c u t e  b lood  s p e c i m e n s  in  1961 an d  
a c c o r d i n g  to p r e l i m i n a r y  t e s t s  a r e  a l s o  r e l a t e d  to  d e n g u e  type  v i r u s e s  
but  a r e  d i f f e r e n t  f r o m  S-601  an d  S - 8 4 3 .  The  v i r u s e s  w e r e  i s o l a t e d  in 
i n f a n t  m i c e  a n d  a l l  e x c e p t  one 1961 s t r a i n  w e r e  a d a p t e d  to a d u l t  m i c e  in 
7 to 10 p a s s a g e s .

M o s q u i to  (A e d e s  e g y p t i )  i s o l a t i o n s  w e r e  a t t e m p t e d  in the  H o o p e r  
F o u n d a t i o n  l a b o r a t o r i e s  by D r .  A.  R u d n ic k ,  who r e p o r t s  t h a t  4 ou t  of  
15 p o o l s  p a s s e d  s h o w  e v i d e n c e  o f  p r e s e n c e  of  v i r u s  but  a d a p t a t i o n  to 
in f a n t  m i c e  i s  s t i l l  in  p r o g r e s s .
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R E P O R T  F R O M  DR. IAN D. M A R S H A L L ,  D E P A R T M E N T  O F  
M IC R O B IO L O G Y ,  A U S T R A L IA N  N A T IO N A L  U N IV E R S IT Y ,  

C A N B E R R A ,  A. C . T . ,  A U S T R A L IA

The  a r t h r o p o d - b o r n e  v i r u s  r e s e a r c h  u n i t  b e in g  f o r m e d  in 
the D e p a r t m e n t  of  M i c r o b i o l o g y ,  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y ,  
w i l l  f u n c t io n  a s  the WHO R e g i o n a l  R e f e r e n c e  l a b o r a t o r y  fo r  the 
A u s t r a l a s i a n  a r e a  and  w i l l  c o n d u c t  e p i d e m i o l o g i c a l  and l a b o r a t o r y  
i n v e s t i g a t i o n s  of  s e l e c t e d  p r o b l e m s .

The  C o m m o n w e a l t h  D e p a r t m e n t  of H e a l t h  h a s  m o d i f i e d  i t s  
q u a r a n t i n e  r e g u l a t i o n s  to a l l o w  t h e s e  a c t i v i t i e s  and  h a s  d e f in e d  the 
A u s t r a l a s i a n  r e g i o n  fo r  th i s  p u r p o s e  a s  "the c o n t i n e n t  of  A u s t r a l i a ,  
the  A u s t r a l i a n  T e r r i t o r y  of P a p u a  and  N e w  G u in e a ,  D u tch  N e w  
G u inea ,  t e r r i t o r y  no t  p r e v i o u s l y  m e n t i o n e d  w h ich  l i e s  in an  a r e a  

oun d ed  by the e q u a t o r  on the  n o r t h ,  the 60th s o u t h  p a r a l l e l  of  l a t i t u d e  
i r  the s o u th ,  the 140th m e r i d i a n  of e a s t  lo n g i tu d e  on the w e s t  and  
the  160th m e r i d i a n  e a s t  l o n g i tu d e  on  the  e a s t ,  but  i n c lu d in g  the 
S o lo m o n  I s l a n d s .  T h i s  a r e a  i s  e x t e n d e d  to i n c lu d e  m a t e r i a l  of  N e w  
Z e a l a n d  and  P a c i f i c  I s l a n d s  w h ich  h a s  a l r e a d y  b e e n  p r o c e s s e d  in 
the  l a b o r a t o r y  of  D r .  J . A . R .  M i l e s ,  D e p a r t m e n t  of  M i c r o b i o lo g y ,  
U n i v e r s i t y  of  O ta g o .  " In a d d i t i o n  to the U n i v e r s i t y  of  O tag o  an d  the  
A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y ,  t h e r e  a r e  a c t i v e  a r t h r o p o d - b o r n e  
v i r u s  r e s e a r c h  c e n t r e s  w i th in  the A u s t r a l a s i a n  r e g i o n  at  the Q u e e n s l a n d  
I n s t i t u t e  of  M e d ic a l  R e s e a r c h  ( D r .  R a l p h  D o h e r t y ) ,  and  at  the 
U n i v e r s i t y  of W e s t e r n  A u s t r a l i a  ( P r o f e s s o r  N e v i l l e  S ta n l e y ) .

With r e g a r d  to i n d e p e n d e n t  r e s e a r c h ,  i t  i s  p l a n n e d  to c o m m e n c e  
f i e ld  i n v e s t i g a t i o n s  at  M a p r i k  in  N e w  G u i n e a  a t  the  en d  of  O c t o b e r ,
1961. T h i s  a r e a  i s  in the S e p ik  R i v e r  r e g i o n ,  ab o u t  f o r t y  m i l e s  i n l a n d  
f r o m  W ew ak  on the  n o r t h  c o a s t  of  N e w  G u in e a .  It w as  s e l e c t e d  a s  the 
f i r s t  f i e ld  s t u d y  a r e a  a f t e r  c o n s u l t a t i o n  with  D r .  F . S .  S c h o f ie ld ,  the 
D i r e c t o r  of  M e d i c a l  R e s e a r c h  in  N e w  G u in e a ,  and  a f t e r  a  r e c e n t  
r e c o n n a i s s a n c e  of  the T e r r i t o r i e s .  D r .  S c h o f i e l d  h a s  c o n s i d e r a b l e  
c l i n i c a l  and  s e r o l o g i c a l  e v i d e n c e  of  the  p r e s e n c e  of  u n id e n t i f i e d  
a r t h r o p o d - b o r n e  e n c e p h a l i t i s  v i r u s e s  in  the a r e a ,  a s s o c i a t e d  wi th  
m o r t a l i t y  in  n a t i v e  c h i l d r e n .  We h a v e  b e e n  o f f e r e d  f a c i l i t i e s  a t  the 
l a b o r a t o r y  of  the M a l a r i a l  C o n t r o l  Uni t  s t a t i o n e d  a t  M a p r i k .  D r .  
S c h o f ie ld ,  and  s u b s e q u e n t l y  D r .  M c L e n n a n ,  w i l l  be h a n d l in g  the 
c l i n i c a l  a s p e c t s  of  the i n v e s t i g a t i o n s ,  and  w i l l  be c o n d u c t in g  h u m a n  
s e r u m  s u r v e y s  in c o n j u n c t io n  w i th  D r .  C h a r l e s  W i s s e m a n  of the 
U n i v e r s i t y  of  M a r y l a n d .  The  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y  un i t  
w i l l  be a t t e m p t i n g  to r e c o v e r  v i r u s e s  f r o m  p a t h o l o g i c a l  m a t e r i a l  
f r o m  h u m a n  c a s e s ,  and  f r o m  a r t h r o p o d s ,  b i r d s  and  a n i m a l s  l i k e l y  to 
be c o n c e r n e d  in the p r i m a r y  v i r u s  c y c l e s .  At p r e s e n t  i t  i s  p l a n n e d
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to s p e n d  p e r i o d s  of  t h r e e  to fo u r  w e e k s  c o l l e c t i n g  f i e ld  m a t e r i a l  
e v e r y  f e w  m o n t h s ,  and  a l l  p r o c e s s i n g  of  the  m a t e r i a l  f o r  v i r u s  
r e c o v e r y  wil l  be c a r r i e d  out  a t  o u r  l a b o r a t o r i e s  in  C a n b e r r a  b e t w e e n  
f i e ld  t r i p s .

R E P O R T  F R O M  DR.  R .  L.  D O H E R T Y  
Q U E E N S L A N D  I N S T I T U T E  O F  M E D I C A L  R E S E A R C H  

B R IS B A N E ,  A U S T R A L I A

R e c e n t  w o r k  at  the  Q u e e n s l a n d  I n s t i t u t e  of  M e d i c a l  R e s e a r c h  
h a s  b e e n  c o n c e r n e d  w i th  the e p i d e m i o l o g y  of  the  t h r e e  a r b o v i r u s  
d i s e a s e s  know n  to o c c u r  in A u s t r a l i a  ( d e n g u e ,  M u r r a y  V a l l e y  
e n c e p h a l i t i s  (M VE) ,  and  e p i d e m i c  p o l y a r t h r i t i s ) ,  an d  h a s  l e d  to 
the  i s o l a t i o n  of  a  n u m b e r  of  o t h e r  a r b o v i r u s e s  p r e v i o u s l y  u n r e c o g ­
n i z e d .

A n t ib o d y  s u r v e y s  a l r e a d y  p u b l i s h e d  s h o w e d  th a t  h u m a n  d en g u e  
i m m u n i t y  is  c o m m o n  a lo n g  the e a s t  c o a s t  of  Q u e e n s l a n d .  MVE i m m u n i t y  
i s  f r e q u e n t  in the  a b o r i g i n a l  p o p u l a t i o n  b o r d e r i n g  the  G u lf  of  C a r p e n t a r i a ,  
and  s e r i a l  b l e e d i n g s  of  c h i l d r e n  an d  c h i c k e n s  gave  e v i d e n c e  of  g r o u p  B 
i n f e c t i o n  in t h a t  a r e a  in  the  wet  s e a s o n s  of  e a r l y  1959,  I960 , and  1961. 
N e u t r a l i z i n g  a n t ib o d y  to A M M 2354 ,  th o u g h t  to r e p r e s e n t  p r e v i o u s  
i n f e c t i o n  with  the  v i r u s  of  e p i d e m i c  p o l y a r t h r i t i s ,  i s  w i d e s p r e a d  in 
Q u e e n s l a n d ,  o c c u r r i n g  in m a n ,  h o r s e s ,  c a t t l e ,  p i g s ,  an d  k a n g a r o o s  
in a l l  the a r e a s  t e s t e d .

M o s q u i to  c o l l e c t i o n s  w e r e  m a d e  a t  M i t c h e l l  R i v e r  m i s s i o n  in C a p e  
Y o r k  p e n i n s u l a  in  M a r c h - A p r i l  I960 .  T h i r t y - f i v e  v i r u s  s t r a i n s  ( two of 
w h ic h  p r o v e d  to be m i x t u r e s  of  two v i r u s e s )  w e r e  i s o l a t e d  f r o m  11, 595 
m o s q u i t o e s ,  and  w e r e  found to b e lo n g  to e i g h t  a n t i g e n i c  g r o u p s .

1. MVE: fo u r  s t r a i n s ,  t h r e e  f r o m  C. a n n u l i r o s t r i s ,  one f r o m
A e d e s  n o r m a n e n s i s ,  w e r e  found to be i d e n t i c a l  w i th  M VE.

2. K u n j in  (M R M  16 p r o t o t y p e ) ,  n in e  s t r a i n s  f r o m  C. a n n u l i r o s t r i s ,  
of  a  g r o u p  B v i r u s  d i s t i n c t  f r o m  M V E .  T h e  p r o t o t y p e  s t r a i n  w as  s u b ­
m i t t e d  to the R o c k e f e l l e r  F o u n d a t i o n  V i r u s  L a b o r a t o r i e s ,  N e w  Y o rk ,  
w h e r e  i t  was  t e s t e d  a g a i n s t  the w o r l d  r a n g e  of  g r o u p  B v i r u s e s .  It w as  
found  to be a d i s t i n c t  v i r u s .

3. K o k o b e r a  (M R M  32 p r o t o t y p e ) :  f o u r  s t r a i n s  f r o m  C. 
a n n u l i r o s t r i s , o f  a n o t h e r  g r o u p  B v i r u s ,  a l s o  c o n s i d e r e d  by the  R F V L  
to be d i s t i n c t  f r o m  an y  p r e v i o u s l y  d e s c r i b e d .
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4. S in d b i s  (M R M  39 p r o t o t y p e ) :  one s t r a i n  f r o m  C. a n n u l i r o s t n s , 
and  one f r o m  A. n o r m a n e n s i s  .of  a  g r o u p  A v i r u s  i d e n t i f i e d  by the  R F V L  
a s  S in d b is  v i r u s .

5. K o o n g o l  (MRM31 p r o t o t y p e ) :  f ive s t r a i n s  f r o m  C. a n n u l i r o s t n s , 
one f r o m  A n o p h e le s  f a r a u t i ,  and  one  f r o m  A n o p h e le s  b a n c r o f t i i  of  a  v i r u s  
found  by  R F V L  to b e long  to none  of  the  a c c e p t e d  g r o u p s  and  to be 
u n r e l a t e d  to an y  of  the u n g r o u p e d  v i r u s e s  a g a i n s t  w h ich  it  cou ld  be 
t e s t e d .

6 . M R M  168: t h r e e  s t r a i n s  f r o m  C. a n n u l i r o s t r i s  of  a  v i r u s  
r e l a t e d  to but  d i s t i n c t  f r o m  K oongo l .  It h a s  a l s o  b e e n  t e s t e d  at  R F V L  
by HI t e c h n i q u e  a g a i n s t  a r a n g e  of  g r o u p e d  and  u n g r o u p e d  v i r u s e s  and  
no r e l a t i o n s h i p  found.

7. M RM  186: two s t r a i n s  f r o m  A n o p h e l e s  m e r a u k e n s i s  .of a 
v i r u s  w h ich  h a s  f a i l e d  to y ie ld  h a e m a g g l u t i n i n ,  but  w h ich  by C F  t e s t  
h a s  s how n  no r e l a t i o n s h i p  to an y  a r b o v i r u s  found  in A u s t r a l i a .  It h a s  
a l s o  b e e n  t e s t e d  a t  R F V L  and  no r e l a t i o n  found  to a  wide r a n g e  of  g r o u p e d  
and  u n g r o u p e d  v i r u s e s .

8 . M R M  1: S ix  s t r a i n s  f r o m  C. a n n u l i r o s t r i s  of  a  v i r u s  w h ich  i s  
no t  s e n s i t i v e  to s o d i u m  d e s o x y c h o l a t e  o r  e t h e r  and  h a s  no t  b e e n  f u r t h e r  
id e n t i f i e d .

M o sq u i to  c o l l e c t i o n s  w e r e  m a d e  in A p r i l  19 61 a t  M i t c h e l l  R i v e r  
m i s s i o n ,  C a i r n s ,  and  N o r m a n t o n .  F i v e  t h o u s a n d  two h u n d r e d  f o r t y -  
s e v e n  m o s q u i t o e s  w e r e  c o l l e c t e d  in C a i r n s  d u r i n g  an  e p i d e m i c  of  p o l y ­
a r t h r i t i s .  N ine  v i r u s e s  w e r e  i s o l a t e d ,  a l l  c l e a r l y  d i s t i n c t  f r o m  the 
(as  ye t  u n i s o l a t e d )  p o l y a r t h r i t i s  a g e n t .  F o u r  s t r a i n s  w e r e  i d e n t i f i e d  as  
S indb is  and  fo u r  a s  g r o u p  B v i r u s  d i s t i n c t  f r o m  th o s e  p r e v i o u s l y  found 
in A u s t r a l i a ;  one s t r a i n  p r o v e d  to be a m i x t u r e  of  the  two v i r u s e s .  The  
n e w  g r o u p  B v i r u s  has  t e n t a t i v e l y  b e e n  n a m e d  " E dge  Hil l .  " It h a s  no t  
ye t  b e e n  fu l ly  s t u d i e d  at  R F V L .  S t u d ie s  on m o s q u i t o e s  c o l l e c t e d  at  the  
o t h e r  c e n t e r s  h a v e  no t  yet  b e e n  c o m p l e t e d ,  bu t  s t r a i n s  of MVE w e r e  
a g a i n  i s o l a t e d  at  M i t c h e l l  R i v e r  m i s s i o n .

A n t ib o d y  s t u d i e s  with  the  n e w  v i r u s e s  a r e  s t i l l  a t  an  e a r l y  s t a g e .
It is  e v i d e n t  th a t  b o th  K unj in  and  MVE in f e c t i o n  h a v e  c o n t r i b u t e d  to 
the  g r o u p  B a n t ib o d y  p r e v i o u s l y  d e m o n s t r a t e d  in m a n  in  the G u lf  of  
C a r p e n t a r i a  a r e a .  T h e r e  i s  a s  ye t  o n ly  e q u i v o c a l  e v i d e n c e  fo r  the  
o c c u r r e n c e  of  K o k o b e r a  i n f e c t i o n .  A n t ib o d i e s  to S in d b i s  have  b e e n  
found  in m a n  a t  M i t c h e l l  R i v e r  m i s s i o n ,  and  in  wild  and  d o m e s t i c  b i r d s  
t h e r e  and  a lo n g  the e a s t  c o a s t  of Q u e e n s l a n d .
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F u r t h e r  s t u d i e s  a r e  p l a n n e d  to d e t e r m i n e  the  g e o g r a p h i c a l  and  
s p e c i e s  d i s t r i b u t i o n  of  the  n e w  v i r u s e s ,  an d  to d e t e r m i n e  t h e i r  i m p o r t a n c e  
in  h u m a n  and  v e t e r i n a r y  m e d i c i n e .

A p p l i c a t i o n s  a r e  i n v i t e d  f o r  the  p o s i t i o n  of E n t o m o l o g i s t .  D u t i e s  
in g e n e r a l  the s t u d y  of b l o o d - s u c k i n g  a r t h r o p o d s ,  a s  p a r t  of  a  c o m ­
p r e h e n s i v e  i n v e s t i g a t i o n  b e in g  c a r r i e d  ou t  a t  the  I n s t i t u t e  in to  A r t h r o p o d -  
b o r n e  v i r u s e s .  S a l a r y  fo r  an  e x p e r i e n c e d  e n t o m o l o g i s t  who h a s  s how n  
a b i l i t y  to c o n d u c t  i n d e p e n d e n t  r e s e a r c h :  2 8 8 9 -2 9 5 9  p o u n d s .
A l t e r n a t i v e l y ,  an  a p p o i n t m e n t  m a y  be m a d e  at  a  l o w e r  s a l a r y ,  the  
a m o u n t  of  w h ich  w i l l  d e p e n d  on q u a l i f i c a t i o n s  and  e x p e r i e n c e .  S a l a r y  
fo r  a  r e c e n t  g r a d u a t e ,  m a l e :  1575-1834 p o u n d s ;  f e m a l e ,  1279-1649 
p o u n d s .  T e n u r e  of a p p o i n t m e n t  ( s u b j e c t  to good c o n d u c t  an d  e f f i c i e n t  
s e r v i c e )  f ive y e a r s .  A p p l i c a t i o n s  c l o s e  on D e c e m b e r  31, 1961, w i th  
the  D i r e c t o r ,  Q u e e n s l a n d  I n s t i t u t e  of  M e d i c a l  R e s e a r c h ,  H e r s t o n  R o a d ,  
H e r s t o n ,  N9, B r i s b a n e ,  Q u e e n s l a n d ,  A u s t r a l i a ,  f r o m  w h o m  f u r t h e r  
p a r t i c u l a r s  a r e  a v a i l a b l e .  C o p ie s  of  no t  m o r e  t h a n  t h r e e  t e s t i m o n i a l s  
m a y  be a t t a c h e d  to a p p l i c a t i o n  and  n a m e s  of  two r e f e r e e s ,  to w h o m  
d i r e c t  e n q u i r i e s  m a y  be m a d e ,  s h o u l d  be g ive n .

R E P O R T  F R O M  DR.  N . F .  S T A N L E Y  
P R O F E S S O R  O F  M IC R O B IO L O G Y  

U N IV ERS ITY  O F  W E S T E R N  A U S T R A L IA ,  P E R T H ,  W. A.

A r b o r  V i r u s  S t u d ie s  in W e s t e r n  A u s t r a l i a ,  1960-61:

T h e s e  s t u d i e s  r e p r e s e n t  the  f i r s t  a t t e m p t  to o b t a in  an  o v e r a l l  
s e r o l o g i c a l  p a t t e r n  of  a r b o r  v i r u s e s  in the w e s t e r n  h a l f  of  A u s t r a l i a .  
N e u t r a l i z a t i o n  and  h a e m a g g l u t i n a t i o n - i n h i b i t i o n  t e s t s  w e r e  c a r r i e d  
ou t  i n i t i a l l y  w i th  r e p r e s e n t a t i v e  s t r a i n s  of  g r o u p  A an d  g r o u p  B.  
A p p r o x i m a t e l y  800 s p e c i m e n s  of  s e r a  f r o m  w hite  p e o p l e  and  n a t i v e s  
c o v e r i n g  an  a r e a  of  a l m o s t  1 m i l l i o n  s q u a r e  m i l e s  w e r e  t e s t e d .  T h e  
t a b l e  s u m m a r i z e s  the  r e s u l t s .  T h e r e  i s  an  o b v io u s  d i f f e r e n c e  in 
d i s t r i b u t i o n  of g r o u p  A and  g r o u p  B a n t ib o d y .  T h e  h ig h  p e r c e n t a g e  of 
C e n t r a l  A u s t r a l i a n  n a t i v e s  w i th  A M M 2 3 5 4  a n t i b o d y  and  the  v i r t u a l  
a b s e n c e  of g r o u p  B a n t ib o d y  i n d i c a t e  t h a t  t h i s  a r e a  s h o u l d  be 
p a r t i c u l a r l y  s u i t a b l y  fo r  the i n v e s t i g a t i o n  of  p o s s i b l e  v e r t e b r a t e  
h o s t s  and  m o s q u i t o e s  f o r  A M M 2 3 5 4  a n t i b o d y  o r  v i r u s .
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HI and N e u t r a l i z a t i o n *  T e s t s  w i th  MVE and A M M 2354  A r b o r  V i r u s e s

(673 s p e c i m e n s  of  h u m a n  s e r u m )

P o s i t i v e  s e r a  r e c o r d e d  as  t h o s e  wi th  ( t i t r e s  1/10 o r  >  (Neut.  )
( t i t r e s  > ”1/10 (HI)

P e r c e n t a g e
of s e r a  w i th  a n t i b o d i e s  to
"HI  N eu t .

S e r a L o c a l i t y
MVE

(B)
A M M 2354

(A)
MVE

(B)
A M M 2354

(A)

Whi te  (207) S o u th w e s t  (1958) 34 28 3 10**
White (50) K i m b e r l e y  (I960) 60 25 18 4
A b o r i g i n a l  (20) C e n t r a l  A u s t .  (1958) 0 100 0 45
A b o r i g i n a l  (285) K i m b e r l e y  (I960) 9 2*** 50 (50) ( 68 )
A b o r i g i n a l  (8 6 ) L e o n o r a  (1958) 4 22 0 28
A b o r i g i n a l  (25) C a r n a r v o n  (1958) 17 8 11 8

♦Only  420 s e r a  t e s t e d  fo r  n e u t r a l i z i n g  an t ib o d y .
**In the B u s s e l t o n  a r e a  th i s  r o s e  a s  h igh  as  38%.

***30% > 1 / 3 2 0 .

The  r e s u l t s  s u g g e s t  the  p r e s e n c e  of  m o r e  t h a n  one g r o u p  B a r b o r  
v i r u s  in the  K i m b e r l e y  a r e a .  T h i s  h a s  j u s t  b e e n  c o n f i r m e d  wi th  
n e u t r a l i z a t i o n  t e s t s  c a r r i e d  out  w ith  MRM16 and  M R M 32  s t r a i n s  i s o l a t e d  
by D r .  D o h e r t y  in  Q u e e n s l a n d .

R E P O R T  F R O M  D R.  E R IC  L.  F R E N C H ,  V IRO L O G Y  S E C T I O N  O F
T H E  DIVISION O F  A N IM A L  H E A L T H ,  C . S . I . R . O .

P A R K V I L L E ,  N. 2, V IC T O R IA ,  A U S T R A L IA

A f t e r  s e v e r a l  y e a r s  s p e n t  a t  the  W a l t e r  & E l i z a  H a l l  I n s t i t u t e ,  
R o y a l  M e l b o u r n e  H o s p i t a l ,  e n g a g e d  in  r e s e a r c h  on v i r u s  d i s e a s e s  of  
m a n ,  an o p p o r t u n i t y  p r e s e n t e d  to s e t  up  a  v i r u s  u n i t  w i th in  the  D i v i s i o n  
of  A n i m a l  H e a l t h  of  C . S . I . R . O .  The  s e c t i o n  h a s  b e e n  bu i l t  up  s lo w l y  
bo th  in e q u i p m e n t  and  s ta f f ,  an d  a  s u r v e y  m a d e  of  the  p o s s i b l e  v i r u s  
d i s e a s e s  of  i m p o r t a n c e  to the l i v e s t o c k  i n d u s t r y  in V i c t o r i a  and  
T a s m a n i a .
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A u s t r a l i a ,  f o r t u n a t e l y ,  is f r e e  f r o m  m a n y  of the  m o r e  s e r i o u s  
v i r u s  d i s e a s e s  of  l i v e s t o c k  w h ich  c a u s e  t r o u b l e  in  o t h e r  p a r t s  of  the 
w o r ld ,  but  one v i r u s  d i s e a s e  w h ich  is  b e l i e v e d  to be a r t h r o p o d - b o r n e  
an d  w h ic h  h a s  r e a c h e d  e p i z o o t i c  p r o p o r t i o n s  on  s e v e r a l  o c c a s i o n s  is  
e p h e m e r a l  f e v e r  o r  3 - d a y  s i c k n e s s  of  c a t t l e .  T h i s  d i s e a s e  h a s  b e e n  
s t u d i e d  in A u s t r a l i a  by I. M. and  M. J .  M a c k e r r a s ,  who p u b l i s h e d  t h e i r  
f in d in g s  in B u l l e t i n  No.  136 (1940) of  the  C o u n c i l  f o r  S c i e n t i f i c  and  
I n d u s t r i a l  R e s e a r c h .  T h e y  c o n c l u d e d  th a t  e p h e m e r a l  f e v e r  of  c a t t l e  
i s  c l o s e l y  r e l a t e d  to h u m a n  d e n g u e  f e v e r ,  t h a t  i t  i s  a l m o s t  c e r t a i n l y  
i n s e c t - b o r n e ,  th a t  t r a n s m i s s i o n  i s  m o s t  p r o b a b l y  c y c l i c a l ,  t h a t  the 
v e c t o r  i s  p r o b a b l y  a s a n d f ly .  In c o l l a b o r a t i o n  w i th  F .  M. B u r n e t ,  t h e y  
s h o w e d  th a t  the a e t i o l o g i c a l  a g e n t  w as  f i l t r a b l e .  T h e  v i r u s  was  a l s o  
s h o w n  to be a s s o c i a t e d  with  the p l a t e l e t  and  l e u c o c y t e  e l e m e n t s  of the 
b lood .

S o m e  e x p e r i m e n t s  have  b e e n  u n d e r t a k e n  w i th  th i s  v i r u s  d u r i n g  
the  c o l d e r  m o n t h s  of  the p a s t  two y e a r s  and  i t  i s  p l a n n e d  to e x t e n d  
th i s  w o r k  f u r t h e r  when s u i t a b l e  i n s e c t - p r o o f  a c c o m m o d a t i o n  fo r  c a t t l e  
b e c o m e s  a v a i l a b l e .  Up to the p r e s e n t  we h a v e  found  i n f e c t e d  b lood  
c o l l e c t e d  in 1956 and  s t o r e d  a s  c i t r a t e d  whole  b lood  a t  - 2 0 °  C.  f o r  4 
y e a r s  to be s t i l l  i n f e c t i v e  when  i n o c u l a t e d  i n t r a v e n o u s l y  (10 m l .  ) in to  
a s u s c e p t i b l e  b o v in e .  A s s o c i a t i o n  of  the  v i r u s  w i th  the  w hi te  c e l l  l a y e r  
of  the  i n f e c t i v e  w hole  b lood h a s  b e e n  c o n f i r m e d  a s  h a s  a l s o  the  s o l id  
i m m u n i t y  w h ich  fo l low s  an  a c t i v e  i n f e c t i o n  in  the  b o v in e .

The  f ind ing  of  v ia b le  v i r u s  in  b lood  s t o r e d  a t  - 2 0 °  C.  fo r  4 y e a r s  
s u g g e s t e d  th a t  the  a g e n t  was  s o m e w h a t  m o r e  r e s i s t a n t  tha n  m o s t  of  the 
r e c o g n i z e d  a r t h r o p o d - b o r n e  v i r u s e s .  It was  t h e r e f o r e  of  i n t e r e s t  to 
d e t e r m i n e  the e f f e c t  of  d e s o x y c h o l a t e  on  the  a g e n t  ( T h e i l e r ,  P r o c .  S o c .  
exp .  B i o l . ,  Vol 96, p a g e  380, 1957).  T r e a t m e n t  of  a  s a m p l e  of  know n 
i n f e c t i v e  b lood  with  1/1000 s o d i u m  d e s o x y c h o l a t e  in  b r o t h  at  pH 7 . 4  fo r  
1 h o u r  a t  37° C.  was  found to c o m p l e t e l y  i n a c t i v a t e  the  i n f e c t i v i t y  of  
the b lood .  The  t r e a t e d  b lood f a i l e d  to c a u s e  a n y  t h e r m a l  o r  o t h e r  
c l i n i c a l  r e a c t i o n  in the i n o c u l a t e d  c a t t l e  a n d  t h ^ s e  a n i m a l s  gave  a t y p i c a l  
r e s p o n s e  w hen  c h a l l e n g e d  wi th  a s m a l l  d o s e  of  the  v i r u s  14 d a y s  l a t e r .

It i s  p l a n n e d  to c a r r y  ou t  s o m e  w o r k  in  an  e f f o r t  to g r o w  th i s  
v i r u s  on t i s s u e  c u l t u r e .  R e s u l t s  of  t h i s  w o r k  w i l l  be r e p o r t e d  a s  t h e y  
c o m e  to h and .
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R E P O R T  F R O M  DR.  H . S .  H U R L B U T ,  U . S .  N A V A L  M E D IC A L  
R E S E A R C H  UNIT NO.  2, T A I P E I ,  TAIWAN

A v i r u s  i s o l a t e d  f r o m  the  l i v e r  of  a  c u ck o o  ( C e n t r o p u s  T ou lo u )  
t a k e n  n e a r  J e s s e l t o n  N o r t h  B o r n e o  in S e p t e m b e r  I960 a p p e a r s  to be 
W e s t  N i le  v i r u s  o r  v e r y  c l o s e l y  r e l a t e d  to i t .  It i s  r e l a t e d  in l e s s e r  
d e g r e e  to M u r r a y  V a l l e y  v i r u s .

In t e s t s  fo r  J a p a n e s e  e n c e p h a l i t i s  v i r u s  h e m a g g l u t i n i n  in h i b i t i n g  
a n t i b o d i e s ,  ab o u t  20 p e r  c e n t  of  a  s a m p l e  of  261 m e n  in a  M a r i n e  
b a t t a l i o n . o n  O k in a w a  c h a n g e d  f r o m  n e g a t i v e  to p o s i t i v e  d u r i n g  the 
s u m m e r  of  I960 .  Th i s  is  a  m u c h  h i g h e r  r a t e  of  c o n v e r s i o n  th a n  h a s  
b e e n  o b s e r v e d  p r e v i o u s l y .  No i l l n e s s  co u ld  be a t t r i b u t e d  to J a p a n e s e  
e n c e p h a l i t i s  v i r u s  i n f e c t i o n  in an y  of  t h e s e  m e n .  T h e r e  was  one c a s e  
of  o v e r t  e n c e p h a l i t i s  in the  s a m e  b a t t a l i o n  bu t  no t  in  the s tu d y  g r o u p .

T h e r e  was  a  r e l a t i v e l y  s e v e r e  e p i d e m i c  of e n c e p h a l i t i s ,  p r e s u m a b l y  
J E ,  in T a i w a n  d u r i n g  J u ly  1961, i n v o lv in g  the  y o u n g e r  age  g r o u p s  a s  is  
u s u a l  in th i s  a r e a .

R E P O R T  F R O M  D R.  W IL L IA M  C. R E E V E S ,  P R O F E S S O R  O F  
E P I D E M I O L O G Y ,  U N IV ERS ITY  O F  C A L I F O R N I A  S C H O O L  O F  

P U B L I C  H E A L T H ,  B E R K E L E Y ,  C A L IF O R N IA ,  ON C O O P E R A T I V E  
R E S E A R C H  P R O J E C T  W ITH E N C E P H A L I T I S  S E C T I O N ,  C.  D.  C.  ,

AND C A L I F O R N I A  S T A T E  D E P A R T M E N T  O F  H E A L T H

T h is  r e p o r t  r e v i e w s  f i e ld  and  l a b o r a t o r y  s t u d i e s  on a r t h r o p o d  
b o r n e  v i r u s e s  d u r i n g  the p e r i o d  M ay 1, I960,  t h r o u g h  A p r i l  30, 1961.

I n v e s t i g a t i o n s  hav e  b e e n  c o n t i n u e d  on the  w i n t e r t i m e  p e r s i s t e n c e  
of  W EE and  S L E  v i r u s e s .  C h r o n i c  l a t e n t  i n f e c t i o n  of  b i r d s  w ith  W E E  
v i r u s  w as  c o n f i r m e d .  No f u r t h e r  i s o l a t i o n s  h a v e  b e e n  m a d e  f r o m  
n a t u r a l l y  i n f e c t e d  b i r d s ,  m a m m a l s ,  o r  m o s q u i t o e s  c o l l e c t e d  d u r i n g  the  
w i n t e r .  H o w e v e r ,  a  v e r y  l a r g e  ban k  of  s p e c i m e n s  f r o m  th i s  t i m e  p e r i o d  
m u s t  be t e s t e d .

B i o l o g i c a l  and  m o r p h o l o g i c a l  s t u d i e s  of  the  o v e r w i n t e r i n g  p o p u la t i o n  
of  f e m a l e  C u le x  t a r s a l i s  w e r e  e x t e n d e d .  S p e r m a t h e c a e  w e r e  d i s s e c t e d  
an d  n e a r l y  100 p e r  c e n t  of  f e m a l e s  w e r e  found to be i n s e m i n a t e d .  The  
a v e r a g e  v o l u m e  of  fat  in the a b d o m e n  p e r  f e m a l e  i n c r e a s e d  s h a r p l y  wi th 
the  o n s e t  of  w i n t e r ,  r e a c h e d  a  m a x i m u m  in l a t e  D e c e m b e r ,  tha n  s t e a d i l y  
d e c r e a s e d ,  r e a c h i n g  m i n i m a l  o r  u n d e t e c t a b l e  l e v e l s  by m i d - F e b r u a r y .
A s o u r c e  of  f lu id s  was  e s s e n t i a l  to s u r v i v a l  t h r o u g h  the  w i n t e r .
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The  a d d i t io n  of  a  s o u r c e  of  s u g a r  i n c r e a s e d  the l i k e l i h o o d  of  s u r v i v a l  
t h r o u g h  the w i n t e r .  A s e c o n d  t e c h n i q u e  i s  u n d e r  e v a l u a t i o n  to d e t e r m i n e  
the h i s t o r y  of p r i o r  o v a r i a n  a c t i v i t y  of  f e m a l e  C. t a r s a l i s .  T h i s  t e c h n i q u e  
d e p e n d s  on the o b s e r v a t i o n  of  s e p a r a t e  d i l a t i o n s  f o r m e d  on the s t a l k  of  
an  o v a r i o l e  fo l low ing  e a c h  o v a r i a n  c y c l e .  It a p p e a r s  t h a t  C.  t a r s a l i s  
d o e s  no t  d e v e l o p  a s e p a r a t e  d i l a t i o n  a s  i s  r e p o r t e d  fo r  o t h e r  m o s q u i t o e s .

C u l i s e t a  i n o r n a t a  r e a c h e d  a p e a k  of  r e p r o d u c t i v e  a c t i v i t y  and  
m a x i m u m  p o p u la t i o n  d e n s i t y  d u r i n g  the  w i n t e r  an d  s p r i n g  in the  v a l l e y  
p o r t i o n  of  K e r n  C o un ty .  E x t e n s i v e  c o l l e c t i o n s  of  a d u l t s  w e r e  m a d e  but  
no v i r u s  i s o l a t i o n s  c o u ld  be m a d e .  A l a b o r a t o r y  c o l o n y  was  e s t a b l i s h e d .

The  p r o j e c t  to e v a l u a t e  the  i n f l u e n c e  of  i n t e n s i v e  C.  t a r s a l i s  c o n t r o l  
on  the  l e v e l s  of  W E E  and  S L E  v i r u s  t r a n s m i s s i o n  i s  n o w  in i t s  s e c o n d  
y e a r .  C.  t a r s a l i s  p o p u la t i o n s  w e r e  m a r k e d l y  r e d u c e d  in  two a r e a s ,  
l a r g e l y  by c o n t r o l  m e a s u r e s ,  w h e r e a s  the  p o p u l a t i o n  r e m a i n e d  r e l a t i v e l y  
h ig h  in a  c o m p a r i s o n  a r e a  w h e r e  t h e r e  w as  m i n i m a l  c o n t r o l .  T h e r e  w as  
c i r c u m s t a n t i a l  e v i d e n c e  of  i n f i l t r a t i o n  of  f e m a l e  C.  t a r s a l i s  f r o m  
u n c o n t r o l l e d  in to  c o n t r o l l e d  a r e a s .  V i r u s  t r a n s m i s s i o n  w as  a t  a  v e r y  
lo w  l e v e l  t h r o u g h o u t  K e r n  C o u n ty  in  I960 an d  the  d a t a  on v e c t o r  an d  a v i a n  
h o s t  i n f e c t i o n  r a t e s  d id  no t  i n d i c a t e  t h a t  c o n t r o l  e f f o r t s  r e s u l t e d  in 
s i g n i f i c a n t  c h a n g e s  in  th i s  a l r e a d y  lo w  l e v e l  of  v i r u s  a c t i v i t y .  An 
e x t e n s i v e  f l ig h t  r a n g e  s t u d y  of  C.  t a r s a l i s  m a r k e d  w i th  f l u o r e s c e n t  
d u s t s  d u r i n g  the s u m m e r  of  1961 h a s  l e d  to e v i d e n c e  of  f r e q u e n t  f l i g h t s  a s  
f a r  a s  t h r e e  to n in e  m i l e s .  T h i s  r e p r e s e n t s  a  s i g n i f i c a n t  i n c r e a s e  o v e r  
e a r l i e r  f l igh t  r a n g e  s t u d i e s  and  e m p h a s i z e s  the  p r o b l e m s  in p r o t e c t i n g  
an  a r e a  f r o m  m a s s i v e  i n f i l t r a t i o n  by th i s  v e c t o r .

T h e r e  w e r e  no c o n f i r m e d  c l i n i c a l  c a s e s  of  W E E  o r  S L E  in m a n  o r  
h o r s e  in K e r n  C o u n ty  in I960.  T h e r e  w as  an  a c u t e  s h o r t a g e  of  w a t e r  
fo r  a g r i c u l t u r a l  u s e .  The C.  t a r s a l i s  p o p u l a t i o n  w as  v e r y  s m a l l  t h r o u g h ­
ou t  the  s u m m e r  in  m o s t  a r e a s  of  the C o u n ty .  V e c t o r  i n f e c t i o n  and  
t r a n s m i s s i o n  r a t e s  w e r e  so  low  th a t  i t  i s  s u s p e c t e d  t h e y  w e r e  a p p r o a c h i n g  
a l e v e l  w h e r e  t r a n s m i s s i o n  would  be i n s u f f i c i e n t  fo r  v i r u s  m a i n t e n a n c e .  
T h e r e  was  no e v i d e n c e  of  v i r u s  a c t i v i t y  u n t i l  A u g u s t ,  a  d e l a y  of  a l m o s t  
two m o n t h s  f r o m  the  n o r m a l  fo r  W E E  v i r u s .  T e m p e r a t u r e s  w e r e  
u n u s u a l l y  h igh  d u r i n g  the  s u m m e r  so  the  d e l a y  in v i r u s  a c t i v i t y  was  no t  
a  r e f l e c t i o n  of  i n s u f f i c i e n t  h e a t  f o r  c o m p l e t i o n  of  e x t r i n s i c  i n c u b a t i o n .

A s e r o l o g i c a l  s u r v e y  of  h u m a n  and  a n i m a l  b lo o d s  f r o m  the  r e g i o n  
of  H e r m o s i l l o ,  M e x ic o ,  p r o v i d e d  e v i d e n c e  o f  the  p r e v i o u s  a c t i v i t y  of  at  
l e a s t  f ive v i r u s e s :  W E E ,  S L E ,  E E E ,  P o w a s s a n ,  an d  e i t h e r  D engue  I o r
II.
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HAI a n t i b o d i e s  fo r  S L E  and  P o w a s s a n  v i r u s e s  a r e  c o m m o n l y  
found in r o d e n t s  c o l l e c t e d  in  K e r n  County ,  but  no t  W E E  a n t i b o d i e s .

T h e  d u r a t i o n  of  W E E  an d  S L E  a n t i b o d i e s  in p e r s o n s  who h a v e  had  
i n a p p a r e n t  i n f e c t i o n s  is  n o w  u n d e r  s tu d y .  C F  and  HAI a n t i b o d i e s  w e r e  
no l o n g e r  d e t e c t a b l e  in a  h ig h  p r o p o r t i o n  of  p e r s o n s  who w e r e  p o s i t i v e  
two y e a r s  p r e v i o u s l y .  A s m a l l  p r o p o r t i o n  of  i n d i v id u a l s  c o n v e r t e d  f r o m  
n e g a t iv e  to p o s i t i v e  o r  had  a r i s e  in t i t e r  d u r i n g  the t w o - y e a r  p e r i o d .
HAI a n t i b o d i e s  to both  W E E  and  S L E  v i r u s e s  p e r s i s t e d  about  t h r e e  t i m e s  
a s  long  a s  C F  a n t i b o d i e s .  N e u t r a l i z i n g  a n t i b o d i e s  w e r e  m o r e  p e r s i s t e n t  
t h a n  HAI a n t i b o d i e s .  HAI and  C F  a n t ib o d y  t i t e r s  to S L E  v i r u s  a p p e a r e d  
to be l o n g e r  l a s t i n g  than  w e r e  W E E  a n t i b o d i e s  by s e v e r a l  m e t h o d s  of  
a n a l y s i s .

S n a k e s ,  l i z a r d s ,  f r o g s ,  and  to a d s  w e r e  no t  a s  a t t r a c t i v e  to,  o r  
fed  on as  f r e q u e n t l y ,  by C.  t a r s a l i s  a s  w e r e  r o d e n t s  o r  b i r d s .  V i r u s  
w as  no t  r e c o v e r e d  f r o m  a f a i r l y  e x t e n s i v e  c o l l e c t i o n  of  c o l d - b l o o d e d  
v e r t e b r a t e s .

T e c h n i q u e s  a r e  s u f f i c i e n t l y  a d v a n c e d  to p e r m i t  the d e v e l o p m e n t  
of  O r d e r  and  S p e c i e s  s p e c i f i c  p r e c i p i t i n  a n t i s e r a  fo r  i d e n t i f i c a t i o n  of  
b i r d  b lo o d s .

D i f f e r e n t  s t r a i n s  of  W E E  v i r u s  h a v e  m a r k e d  d i f f e r e n c e s  in the 
s i z e  of p l a q u e s  t h e y  p r o d u c e  on c h i c k  e m b r y o  f i b r o b l a s t s .  A l l  f r e s h l y  
i s o l a t e d  s t r a i n s  p r o d u c e d  p r e d o m i n a t e l y  l a r g e  p l a q u e s .  The  l a r g e  
p la q u e  c h a r a c t e r i s t i c  was  m a i n t a i n e d  d u r i n g  s e r i a l  p a s s a g e  in  e m b r y o n a t e d  
e g g s .  H o w e v e r ,  a  v i r u s  p o p u l a t i o n  c h a r a c t e r i z e d  by p r e d o m i n a t e l y  s m a l l  
p l a q u e s  w as  s e l e c t e d  by f ive p a s s a g e s  in c h i c k  e m b r y o  t i s s u e  c u l t u r e  o r  
a du l t  m o u s e  b r a i n .

H a m s t e r  k i d n e y  t i s s u e  c u l t u r e  was  e q u a l l y  o r  m o r e  s e n s i t i v e  th a n  
the 21 d a y  o ld  m o u s e  fo r  p r i m a r y  i s o l a t i o n  of  W E E  o r  S L E  v i r u s e s  f r o m  
m o s q u i t o  p o o l s ,  when  e q u a l  v o l u m e s  of  t e s t  s u s p e n s i o n s  w e r e  i n o c u l a t e d  
in to  the two s y s t e m s  and  on r e i s o l a t i o n  a t t e m p t s  a f t e r  p r o l o n g e d  s t o r a g e  
of  t r i t u r a t e d  m o s q u i t o  p o o l s .

No e v i d e n c e  of  a n t i g e n i c  d r i f t  w as  found in  a  s t u d y  of  s e v e n  s t r a i n s  
of  S L E  v i r u s  i s o l a t e d  in  the p e r i o d  1933 t h r o u g h  1959.

A ,w ide  r a n g e  of HAI c r o s s  r e a c t i o n s  to G r o u p  B a n t i g e n s  was  found 
in s e r a  f r o m  p e r s o n s  who p r o b a b l y  had  b e e n  i n f e c t e d  wi th  on ly  S L E  
v i r u s .  C h i c k e n s  i n f e c t e d  wi th  M odoc v i r u s  d e v e l o p e d  lo w  t i t e r s  of 
h o m o l o g o u s  HAI a n t i b o d i e s  but  no h e t e r o l o g o u s  P o w a s s a n  a n t i b o d i e s .
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F l u o r e s c e n t  c o n j u g a t e s  h a v e  b e e n  p r e p a r e d  w i th  W E E  i m m u n e  
r a b b i t  s e r a  an d  t h e s e  w i l l  s p e c i f i c a l l y  s t a i n  s m e a r s  of  W E E  v i r u s  
i n f e c t e d  c h i c k  e m b r y o  f i b r o b l a s t s .

C o n t i n u e d  s t u d i e s  on m y x o m a t o s i s  i n d i c a t e d  t h a t  the  b r u s h  
r a b b i t  (S y lv i l a g u s  b a c h m a n i )  is  the p r i m a r y  e n z o o t i c  h o s t  of  the  v i r u s  
in C a l i f o r n i a .

W EE v i r u s  h a s  m a i n t a i n e d  a f a r i l y  h ig h  l e v e l  of  a c t i v i t y  in 
C u l e x  t a r s a l i s  in K e r n  C oun ty  t h r o u g h  m o s t  of  the s u m m e r .  T e s t s  
o f  17, 512 C.  t a r s a l i s  y ie ld e d  78 i s o l a t i o n s  of  W E E  v i r u s  and  one  of  
the  S L E  v i r u s .  W E E  v i r u s  a p p e a r e d  in  the  t h i r d  w e e k  of  J u n e ,  and  
h a s  c o n t in u e d  to be p r e s e n t  t h r o u g h  A u g u s t ,  w i th  a p e a k  in the t h i r d  
and  f o u r t h  w e e k  of  J u l y .

R E P O R T  F R O M  C A L IF O R N IA  S T A T E  D E P A R T M E N T  O F  P U B L I C  
H E A L T H ,  D R.  ED W IN  H. L E N N E T T E ,  C H I E F ,  V I R A L  & 

R I C K E T T S I A L  D ISEASE L A B O R A T O R Y ,  AND D R.  H A R A L D  N. 
JOH N SO N ,  D I R E C T O R ,  R O C K E F E L L E R  F O U N D A T IO N  

A R T H R O P O D - B O R N E  VIRUS S TU D Y  U NIT

Only  two h u m a n  c a s e s  of  a r t h r o p o d - b o r n e  e n c e p h a l i t i s  hav e  
b e e n  i d e n t i f i e d  in  C a l i f o r n i a  d u r i n g  1961 up  to S e p t e m b e r  15th. An 
a d u l t  m a l e  d e v e l o p e d  W e s t e r n  e q u i n e  e n c e p h a l i t i s  in  R i v e r s i d e  C o u n ty  
on  A u g u s t  8 th and  a  c h i ld  d e v e l o p e d  St .  L o u i s  e n c e p h a l i t i s  in  M a d e r a  
C o u n ty  on J u l y  13th. T h e r e  h a v e  b e e n  f ive c a s e s  of  W e s t e r n  e q u in e  
e n c e p h a l i t i s  in h o r s e s .  T h r e e  of  t h e s e  w e r e  in  J u l y ,  on e  e a c h  in 
F r e s n o ,  T u l a r e ,  and  K e r n  C o u n t i e s ,  and  two in A u g u s t  in  Y uba  C o u n ty .

T h e r e  h a v e  b e e n  8 c a s e s  o f  C o l o r a d o  t i c k  f e v e r  in  1961, 2 in 
L a s s e n  C oun ty ,  2 in  Modoc C o un ty ,  1 in  N e v a d a  C o u n ty ,  an d  1 in  Inyo 
C o u n ty .  One  c a s e  w as  f r o m  t i c k  e x p o s u r e  in  N e v a d a .  In one c a s e  the  
t i c k  b i t e  e x p o s u r e  o c c u r r e d  a f t e r  a  v i s i t  to the  m o u n t a i n s  and  i t  is  
no t  c e r t a i n  w h e r e  t h i s  i n d i v i d u a l  p i c k e d  up the  t i c k .

T h e r e  w e r e  no r e g u l a r  c o l l e c t i o n s  of  m o s q u i t o e s  in  1961 fo r  
s u r v e i l l a n c e  f o r  e n c e p h a l i t i s  v i r u s e s .  One i s o l a t i o n  of  T u r l o c k  v i r u s  
w as  o b t a i n e d  f r o m  a  p o o l  of  14 C u l e x  t a r s a l i s  m o s q u i t o e s  c o l l e c t e d  
at  H a r t  P a r k ,  K e r n  Coun ty ,  S e p t e m b e r  1, I960 .

A t i c k  s u r v e y  w as  done  by the  V e c t o r  C o n t r o l  D i v i s i o n  and  the 
V i r a l  and  R i c k e t t s i a l  D i s e a s e  L a b o r a t o r y .  T e n  s t r a i n s  of  C o l o r a d o  
t i c k  f e v e r  v i r u s  w e r e  i s o l a t e d ,  5 f r o m  L a s s e n  C o u n ty ,  2 f r o m  M odoc 
C oun ty ,  2 f r o m  Mono C oun ty ,  and  1 f r o m  Inyo C o u n ty .  E i g h t  of  t h e s e
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i s o l a t i o n s  w e r e  f r o m  D e r m a c e n t o r  a n d e r s o n i  and two f r o m  D e r m a c e n t o r  
o c c i d e n t a l i s . In a d d i t io n ,  11 s t r a i n s  of  C o l o r a d o  t i c k  f e v e r  v i r u s  w e r e  
i s o l a t e d  f r o m  t i c k s  c o l l e c t e d  in  M odoc  C o u n ty  in A p r i l  a s  a  p a r t  of  the  f i e ld  
s t u d y  of C o l o r a d o  t i c k  f e v e r  in  w i ld l i f e .  T e n  of  t h e s e  w e r e  f r o m  
D e r m a c e n t o r  a n d e r s o n i  an d  one  f r o m  D e r m a c e n t o r  o c c i d e n t a l i s . S ix  of 
the  i s o l a t i o n s  w e r e  f r o m  t i c k s  c o l l e c t e d  as  fed  n y m p h s  f r o m  a  gound  
s q u i r r e l ,  C i t e l l u s  l a t e r a l i s ,  w h o s e  b lood  s p e c i m e n  was  p o s i t i v e  fo r  
C o l o r a d o  t i c k  f e v e r  v i r u s .  The  fed  n y m p h s  w e r e  r e a r e d  and  t e s t e d  as 
a d u l t s  an d  a l l  w e r e  p o s i t i v e  fo r  C o l o r a d o  t i c k  f e v e r  v i r u s .

T h r e e  i s o l a t i o n s  of  C o l o r a d o  t i c k  f e v e r  v i r u s  w e r e  o b t a i n e d  f r o m  
b lood  s p e c i m e n s  of  s m a l l  m a m m a l s  t r a p p e d  a t  H a c k a m o r e  C a m p ,  M odoc 
N a t i o n a l  F o r e s t ,  Modoc C o un ty ,  on  A p r i l  16, 1961. One of  t h e s e  w as  f r o m  
a y e l lo w  p ine  c h i p m u n k ,  E u t a m i a s  a m o e n u s ,  an d  two f r o m  g o ld e n -  
m a n t l e d  g r o u n d  s q u i r r e l s ,  C i t e l l u s  l a t e r a l i s .  C o l o r a d o  t i c k  f e v e r  v i r u s  
was  i s o l a t e d  f r o m  the l i v e r  of  one of the  g r o u n d  s q u i r r e l s  t h a t  d i e d  t e n  
d a y s  a f t e r  c a p t u r e .  It h a s  b e e n  found  th a t  C o l o r a d o  t i c k  f e v e r  v i r u s  c a n  
be i s o l a t e d  f r o m  the b lood  c e l l s  when  the p l a s m a  is  n e g a t i v e  f o r  v i r u s .
The  v i r u s  was  i s o l a t e d  f r o m  the  p l a s m a  of two of the  a n i m a l s .  The  
w a s h e d  b lood  c e l l s  of  a l l  t h r e e  w e r e  p o s i t i v e  f o r  the  v i r u s  on the  d a y  the  
a n i m a l s  w e r e  c a p t u r e d .  The  w a s h e d  b lood  c e l l s  of  the  c h i p m u n k  w e r e  
p o s i t i v e  f o r  the  v i r u s  at  17 and  38 d a y s  a f t e r  c a p t u r e ,  a t  w h ich  t i m e  the 
p l a s m a  was  n e g a t i v e  f o r  v i r u s .  In s t u d i e s  of  C o l o r a d o  t i c k  f e v e r  v i r u s  
i n f e c t i o n  in m i c e ,  i t  h a s  b e e n  found  th a t  the v i r u s  r e a c h e s  a  p e a k  t i t e r  
in  the b lood  c e l l s  at  a b o u t  a  w e e k  a f t e r  e x p o s u r e  an d  p e r s i s t s  f o r  a t  l e a s t  
t h r e e  w e e k s .  The  p l a s m a  i s  p o s i t i v e  f o r  v i r u s  f o r  o n ly  a  f e w  d a y s  
d u r i n g  the  f i r s t  w e e k  a f t e r  e x p o s u r e .

A s kunk ,  M ephit is ,  m e p h i t i s ,  w as  fed  m i c e  i n f e c t e d  w i th  h a m s t e r  
k i d n e y  t i s s u e  c u l t u r e  p a s s a g e  5 of  a  s t r a i n  of  W e s t e r n  e q u in e  v i r u s  
i s o l a t e d  f r o m  a  wild  b i r d .  The  m i c e  w e r e  i n o c u l a t e d  i n t r a m u s c u l a r l y  
so  a s  to p r o d u c e  a  s y m p t o m l e s s  i n f e c t i o n .  T h e  s k u n k  d e v e l o p e d  an  
a s y m p t o m a t i c  i n f e c t i o n  a s  s h o w n  by the  d e m o n s t r a t i o n  of  v i r e m i a .

R E P O R T  F R O M  DR.  HUGH H. S M IT H ,  D E P A R T M E N T  O F  
B A C T E R I O L O G Y ,  U N IV E R S IT Y  O F  A R IZ O N A ,  TUCSON, A R IZ O N A

I n v e s t i g a t i o n  of  A r b o v i r u s  I n f e c t i o n s  in  A r i z o n a :

K n o w le d g e  of  a r b o v i r u s  i n f e c t i o n s  in A r i z o n a  i s  in a h ig h ly  
u n s a t i s f a c t o r y  s t a t e .  F o r  m a n y  y e a r s ,  o u t b r e a k s  of  e q u in e  e n c e p h a ­
l i t i s  have  b e e n  k n o w n  to o c c u r .  In 1941, M e ik l e j o h n  and  H a m m o n d ,  
of  the  H o o p e r  F o u n d a t i o n  a t  the U n i v e r s i t y  of  C a l i f o r n i a ,  d e s c r i b e d  
a  s m a l l  e p i d e m i c  of  e n c e p h a l i t i s  t h a t  o c c u r r e d  in P i n a l  C oun ty  in
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the s o u t h  c e n t r a l  p a r t  of  the s t a t e .  E i g h t e e n  c a s e s  a m o n g  the f a m i l i e s  
of  m i g r a t o r y  f a r m  w o r k e r s  w e r e  r e c o r d e d .  It w as  th ough t  tha t  m o s t  
of  t h o s e  c a s e s  w e r e  due to i n f e c t i o n  w i th  S t .  L o u i s  e n c e p h a l i t i s  v i r u s ,  
bu t  t h e r e  was  e v i d e n c e  a l s o  t h a t  W e s t e r n  e n c e p h a l i t i s  v i r u s  was  a c t i v e  
in  the  s a m e  a r e a  at  th a t  t i m e .

D u r i n g  the  p a s t  t e n  y e a r s ,  f r o m  5 to 18 h u m a n  c a s e s  of ’’In f e c t io u s  
E n c e p h a l i t i s "  have  b e e n  r e p o r t e d  to the  A r i z o n a  S t a t e  H e a l t h  D e p a r t m e n t  
a n n u a l l y .  In m o s t  i n s t a n c e s ,  the  d i a g n o s i s  w as  m a d e  on  c l i n i c a l  g r o u n d s  
an d  was  no t  c o n f i r m e d  by the l a b o r a t o r y .  D a t a  on  e q u i n e  c a s e s  h a v e  
o n ly  b e e n  c o l l e c t e d  fo r  the  p a s t  f ive y e a r s .  F r o m  5 to 50 c a s e s  p e r  
y e a r  h a v e  b e e n  r e p o r t e d  d u r i n g  th i s  p e r i o d .  In s o m e  c a s e s ,  s e r o l o g i c a l  
t e s t s  p o in t e d  to W e s t e r n  e n c e p h a l i t i s  v i r u s  as  the  e t i o l o g i c a l  a g e n t .

B o th  h u m a n  an d  e q u in e  c a s e s  w e r e  r e p o r t e d  f r o m  w id e ly  s e p a r a t e d  
p a r t s  of  the s t a t e  an d  w e r e  no t  c o n f in e d  to the  i r r i g a t e d  a r e a s  of  the  hot  
d e s e r t  c o u n t r y  in  the  s o u th .

U n d e r  the  t e r m s  of  the  NIH g r a n t ,  a  v i r u s  l a b o r a t o r y  is  in  p r o c e s s  
o f  o r g a n i z a t i o n  a t  the  U n i v e r s i t y  o f  A r i z o n a  wi th  the  u s u a l  f a c i l i t i e s .  
H ugh  H. S m i t h ,  M. D . , f o r m e r l y  w i th  the  R o c k e f e l l e r  F o u n d a t i o n ,  i s  
D i r e c t o r  of  the  p r o j e c t .

F i e l d  c o l l e c t i o n s  w e r e  s t a r t e d  in  J u n e  1961. B lo o d  s p e c i m e n s  
an d  t i s s u e  s a m p l e s  f r o m  346 b i r d s  and  271 r o d e n t s  h a v e  b e e n  c o l l e c t e d  
and  76 lo t s  of  m o s q u i t o e s  h a v e  b e e n  c a p t u r e d  and  i d e n t i f i e d .  T h e s e  
m a t e r i a l s  a r e  n o w  s t o r e d  in  the  d e e p  f r e e z e  but  l a b o r a t o r y  t e s t s  a r e  
to b e g in  on t h e m  s h o r t l y  to d e m o n s t r a t e  a n t i b o d i e s  an d  to a t t e m p t  v i r u s  
i s o l a t i o n s .

R o b e r t  J .  J a n s s e n ,  P h .  D . , who h a s  b e e n  e n g a g e d  i n w i r o l o g i c a l  
a c t i v i t i e s  fo r  s o m e  f o u r  y e a r s  a t  th e  B i o l o g i c a l  L a b o r a t o r i e s  of  F o r t  
D e t r i c k ,  F r e d e r i c k ,  M a r y l a n d ,  j o i n e d  the  s t a f f  on  S e p t e m b e r  1. He 
w i l l  be in  c h a r g e  of  the  t e c h n i c a l  a s p e c t s  of  the  l a b o r a t o r y  p r o c e d u r e s .  
The  f i e ld  c o l l e c t i o n s  have  b e e n  c a r r i e d  ou t  by  f o u r  g r a d u a t e  s t u d e n t s  
of  the  D e p a r t m e n t  of  Zoo logy .

T h i s  s t u d y  p r o j e c t  is  d e s i g n e d  to d e f in e  the  n a t u r e  a n d  e x t e n t  
o f  the  v i r a l  e n c e p h a l i t i s  p r o b l e m  in  A r i z o n a  an d  s o m e  c o n t ig u o u s  
a r e a s .  It is  e x p e c t e d  th a t  s u r v e y s  to d e t e r m i n e  the  p o s s i b l e  p r e s e n c e  
of  o t h e r  a r b o v i r u s  i n f e c t i o n s  w i l l  a l s o  be u n d e r t a k e n .



-  62 -

R E P O R T S  F R O M  E N C E P H A L I T I S  S E C T IO N ,  USPHS 
C O M M U N IC A B L E  D IS E A S E  C E N T E R ,  G R E E L E Y ,  C O L O R A D O

I. R e p o r t  f r o m  G r e e l e y ,  C o l o r a d o ,  D r .  A. D.  H e s s ,  D r .  L. C.
L a M o t t e ,  and  J a m e s  V. S m i t h .

R e l a t i o n s h i p s  B e t w e e n  T e m p e r a t u r e s  and  T r a n s m i s s i o n  R a t e s  of  S L E  
and  WE~

The  r e l a t i o n s h i p s  b e t w e e n  t e m p e r a t u r e s  in  the G r e e l e y  and  in 
o t h e r  s e l e c t e d  a r e a s  and  the  t r a n s m i s s i o n  r a t e s  of  WE and  S L E  in  
a v i a n  s e n t i n e l  f lo c k s  h a s  r e c e i v e d  c o n t in u e d  s tu d y .  U se  of  c u m u l a t i v e  
d e g r e e - d a y s  ( i . e . ,  the c u m u l a t i v e  s u m  of the  d e g r e e s  by w h ich  the 
d a i ly  a v e r a g e  t e m p e r a t u r e s  e x c e e d  c e r t a i n  t h r e s h o l d  t e m p e r a t u r e s )  as  
the t e m p e r a t u r e  v a r i a b l e  h a s  r e s u l t e d  in c o r r e l a t i o n  c o e f f i c i e n t s  g r e a t e r  
th a n  . 9 in  the G r e e l e y  a r e a .  P o s i t i v e  c o r r e l a t i o n s  w e r e  o b t a i n e d  wi th  
S L E ,  and  n e g a t i v e  c o r r e l a t i o n s  w i th  WE. D a t a  f r o m  s e n t i n e l  f lo c k s  in 
W a s h in g to n ,  N o r t h  D a k o ta ,  U tah ,  M o n tan a ,  and  o t h e r  p a r t s  of  C o l o r a d o  
when p l o t t e d  on l o g - l o g  g r a p h  p a p e r  a g a i n s t  the s a m e  t e m p e r a t u r e  
v a r i a b l e s  ( i . e . ,  fo r  WE the  d a t e  on  w h ic h  5 0 / D D  o v e r  70° w e r e  f i r s t  
a c c u m u l a t e d  an d  fo r  S L E  the  d a t e  on w h ich  10 /D D  o v e r  75° w e r e  f i r s t  
a c c u m u l a t e d )  p r o d u c e d  s i m i l a r  d i s t r i b u t i o n s .  T h e  d i s t r i b u t i o n s  s h o w e d  
a v a r i a t i o n  in s l o p e .  The  S L E  t r a n s m i s s i o n  r a t e  s lo p e  was  g r e a t e s t  
in the  w a r m e s t  a r e a s  and  l e a s t  in the c o l d e s t  and  the  r e v e r s e  w as  t r u e  
with  the  WE t r a n s m i s s i o n  r a t e  s l o p e .

S e a r c h  f o r  H o s t s  and  R e s e r v o i r s  of  WE an d  S L E .

No s e r o l o g i c  o r  v i r o l o g i c  e v i d e n c e  w as  o b t a i n e d  tha t  s n a k e s  
c o l l e c t e d  in  W eld  C oun ty  m i g h t  be in v o l v e d  in  the  n a t u r a l  h i s t o r y  of  
WE and  S L E ,  h o w e v e r ,  bo th  a n t i b o d i e s  an d  v i r u s  h a v e  b e e n  d e t e c t e d  
in  s e v e r a l  s p e c i e s  of  s m a l l  m a m m a l s .

V i r e m i a  an d  A n t ib o d y  R e s p o n s e s  of  A du l t  C h i c k e n s  I n f e c t e d  w i th WE 
and  S L E  V i r u s e s .

A du l t  c h i c k e n s ,  i n o c u l a t e d  wi th  s m a l l  d o s e s  of  WE o r  S L E  v i r u s e s ,  
r e s p o n d e d  wi th  a  b r i e f  v i r e m i a ,  n e u t r a l i z i n g  a n t ib o d y ,  and  HAI a n t ib o d y ,  
the  l a t t e r  was  c o n s i s t e n t l y  p r e s e n t  a t  w e e k ly  i n t e r v a l s  a f t e r  i n o c u l a t i o n  
t h r o u g h o u t  the p e r i o d  of  o b s e r v a t i o n .  S i m i l a r  c h i c k e n s  e x p o s e d  to 
i n f e c t i o n  in  n a t u r e  and  b le d  a t  w e e k l y  i n t e r v a l s  t h r o u g h o u t  the  y e a r  
s h o w e d  m u c h  m o r e  v a r i a b i l i t y ,  and  c e r t a i n  i n d i v i d u a l s  a p p e a r e d  to 
l o s e  t h e i r  d e t e c t a b l e  HAI a n t ib o d y  fo r  v a r y i n g  p e r i o d s  of  t i m e .
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M o sq u i to  P o p u l a t i o n  I n d i c e s  and  V i r u s  A c t i v i t y .

O b s e r v a t i o n s  have  b e e n  c o n t i n u e d  on the  r e l a t i o n s h i p s  of  m o s q u i t o  
p o p u l a t i o n s  to the a m o u n t  of  v i r u s  a c t i v i t y  a s  m e a s u r e d  by a n t ib o d y  c o n ­
v e r s i o n s  in s e n t i n e l  c h i c k e n  f l o c k s .  I n f o r m a t i o n  c o l l e c t e d  f r o m  n in e  
s i t e s  in Weld and  B o u l d e r  c o u n t i e s  in C o l o r a d o  and  f r o m  two tow ns  in 
T e x a s  s t r o n g l y  s u g g e s t  th a t  w i th in  o b s e r v e d  l i m i t s  t h e r e  was  no 
c o r r e l a t i o n  b e t w e e n  the s i z e  of  the  t o t a l  m o s q u i t o  p o p u l a t i o n  o r  the 
C.  t a r s a l i s  p o p u la t i o n  an d  the  a n t i b o d y  r a t e s  in the  c h i c k e n  f l o c k s .

S e a s o n a l  S e q u e n c e  of  WE and  S L E  V i r u s  A c t i v i t y .

An i n v e s t i g a t i o n  was  i n i t i a t e d  in  I960 to d e t e r m i n e  the  t i m e  of  
y e a r  w hen  WE and  S L E  v i r u s e s  a r e  a c t i v e  in  v a r i o u s  c o m p o n e n t s  of  
the e n v i r o n m e n t  in a  s in g l e  s t u d y  s i t e  (St.  V r a i n ) .  E f f o r t s  w e r e  m a d e  
t h r o u g h  the s p r i n g  and  s u m m e r  to i s o l a t e  v i r u s  a n d  d e t e c t  a n t ib o d y  in 
m a m m a l s ,  wild  b i r d s ,  c h i c k e n  f l o c k s ,  and  r e p t i l e s ,  and  to i s o l a t e  
v i r u s  f r o m  m o s q u i t o e s .  D u r i n g  M a r c h ,  A p r i l ,  an d  M ay  ( p r i o r  to the 
a p p e a r a n c e  of  l a r g e  m o s q u i t o  p o p u l a t i o n s ) ,  3 p e r  c e n t  of  a d u l t  c h i c k e n s  
d e v e l o p e d  HAI a n t ib o d y  to WE but  n o n e  s h o w e d  e v i d e n c e  of  S L E  a c t i v i t y .  
D u r i n g  th i s  p e r i o d ,  h igh  p e r c e n t a g e s  of  w h i t e - f o o t e d  d e e r  m i c e  
(P e r o m y s c u s  m a n i c u l a t u s ) had  HAI a n t i b o d y  to WE v i r u s ,  but f e w  had  
S L E  a n t ib o d y .  Two v i r u s  i s o l a t i o n s  w e r e  m a d e  f r o m  r o d e n t s  d u r i n g  
th i s  p e r i o d ,  bu t  t h e s e  do no t  a p p e a r  to be WE, E E ,  o r  S L E .

D u r i n g  J u n e  an d  J u l y  no a n t i b o d y  c o n v e r s i o n s  o c c u r r e d  in s i x  
c h i c k e n  f l o c k s ,  a l th o u g h  the f o u r  m o s t  c o m m o n  m o s q u i t o  s p e c i e s  had  
n o w  r e a c h e d  n e a r  m a x i m u m  p o p u l a t i o n  i n d e x  l e v e l s .  The  P e r o m y s c u s  
s a m p l e s  s t i l l  s h o w e d  e v i d e n c e  of  s o m e  WE a n t ib o d y ,  but  o n ly  one  v i r u s  
i s o l a t i o n  w as  m a d e ,  and  i t  was  n o t  WE v i r u s .  T h e r e  w as  no ad d i t io n a l  
e v i d e n c e  of  v i r u s  a c t i v i t y  e i t h e r  in  w ild  b i r d s  o r  m o s q u i t o e s .  W o rk  is  
n o w  u n d e r w a y  to id e n t i f y  t h e s e  m a m m a l  i s o l a t e s  and  to d e t e r m i n e  
w h e t h e r  t h e s e  v i r u s e s  m i g h t  be r e s p o n s i b l e  fo r  i m m u n o l o g i c  o v e r l a p  
wi th  w e s t e r n .

The  p e r i o d  A u g u s t  t h r o u g h  O c t o b e r ,  a s  in  p a s t  y e a r s ,  was  the 
t i m e  of  m o s t  WE and  S L E  v i r u s  a c t i v i t y  in the  m o s q u i t o e s  and  c h i c k e n  
f l o c k s .  A n t ib o d y  c o n v e r s i o n s  in  the  f lo c k s  b e g a n  in  l a t e  J u l y  o r  A u g u s t  
and  c o n t in u e d  in to  O c t o b e r .  T h e  m o s q u i t o  p o p u l a t i o n s  w e r e  h ig h  in 
A u g u s t  and  s i g n i f i c a n t l y  r e d u c e d  by  m i d - S e p t e m b e r .  WE v i r u s  was  
i s o l a t e d  tw ic e  f r o m  m o s q u i t o e s  c o l l e c t e d  on  A u g u s t  3, and  S L E  on 
A u g u s t  8 a n d  9. S L E  was  a l s o  i s o l a t e d  in  A u g u s t  f r o m  a  p ig e o n .  No 
o t h e r  v i r u s  i s o l a t i o n s  w e r e  m a d e  d u r i n g  th i s  t i m e  f r o m  wild  b i r d s ,  
m a m m a l s ,  s n a k e s ,  o r  m o s q u i t o e s  a l t h o u g h  a s m a l l  p e r c e n t a g e  of  the 
wild  b i r d s  had  HAI a n t ib o d y .  WE v i r u s ,  a p p a r e n t l y  a c t i v e  in the  s m a l l
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m a m m a l s  in  e a r l y  s p r i n g ,  w as  no t  in  e v i d e n c e  in the s m a l l  m a m m a l s  
d u r i n g  A u g u s t  and  S e p t e m b e r  w hen  the  c h i c k e n s  w e r e  c o n v e r t i n g  and  
v i r u s  w as  p r e v a l e n t  in the m o s q u i t o  p o p u la t i o n .  The  s m a l l  n u m b e r  of 
i s o l a t i o n s  f r o m  wild  b i r d s  i s  a l s o  n o t e w o r t h y ,  p a r t i c u l a r l y  in v i e w  of 
the  r a t h e r  c o m p l e t e  s a m p l i n g  of  n e s t l i n g  b i r d s  in  the  s tu d y  a r e a .

II. R e p o r t  f r o m  T au n to n ,  M a s s a c h u s e t t s  - D r .  R i c h a r d  O. H a y e s  
(The  a c t i v i t i e s  a t  the  T a u n t o n  F i e l d  S t a t i o n  a r e  a c o o p e r a t i v e  e n d e a v o r  
of the  E n c e p h a l i t i s  S e c t io n ,  C o m m u n i c a b l e  D i s e a s e  C e n t e r ,  USPHS,  
and  the  D iv i s io n  of  C o m m u n i c a b l e  D i s e a s e s ,  M a s s a c h u s e t t s  D ep t .
of  P u b l i c  H e a l t h .  )

The  f i r s t  a c t i v e  i n f e c t i o n s  of  WE v i r u s  in  M a s s a c h u s e t t s  w e r e  
d e t e c t e d  by i s o l a t i o n s  of  the  v i r u s  f r o m  15 p o o l s  of  u n e n g o r g e d  and  
11 p o o ls  of  e n g o r g e d  C u l i s e t a  m e l a n u r a  an d  f r o m  1 p o o l  of  e n g o r g e d  
A e d e s  c a n a d e n s i s  c o l l e c t e d  in 1959,  and  f r o m  3 p o o l s  of  u n e n g o r g e d  
C.  m e l a n u r a  c o l l e c t e d  in  I960.  WE v i r u s  a l s o  w as  i s o l a t e d  f r o m  the 
b r a i n  of an  i n f e c t e d  3 - y e a r - o l d  I m p e y a n  p h e a s a n t  an d  f r o m  the  b lood  
of  a 3 - w e e k - o l d  c h i c k e n  in 1959.  The  w i d e s p r e a d  n a t u r e  of  WE v i r u s  
a c t i v i t y  in  M a s s a c h u s e t t s  was  i n d i c a t e d  by  the  d e t e c t i o n  of  s p e c i f i c  
a n t ib o d y  a m o n g  d o m e s t i c  fowl t e s t e d  in  w id e ly  s e p a r a t e d  a r e a s  in 
e a s t e r n  M a s s a c h u s e t t s  d u r i n g  1959.

A s u r v e y  of  m i g r a n t  b i r d s  w as  c o n d u c t e d  d u r i n g  A p r i l ,  May,  
and  J u n e  1961 w i th in  a C u l i s e t a  m e l a n u r a - b r e e d i n g  s w a m p  in the v i c i n i t y  
of  T a u n t o n .  J a p a n e s e  m i s t  n e t s  w e r e  u s e d  to  c a p t u r e  the  b i r d s .  The  
b i r d s  w e r e  b le d ,  b a n d e d ,  and  r e l e a s e d .  No v i r u s  w as  i s o l a t e d  f r o m  
221 b lood  s p e c i m e n s  c o l l e c t e d  f r o m  79 c a t b i r d s ,  21 n o r t h e r n  y e l lo w -  
t h r o a t s ,  17 s o n g  s p a r r o w s ,  and  104 s p e c i m e n s  f r o m  24 o t h e r  s p e c i e s .

A p p l i c a t i o n s  of  g r a n u l a r  f o r m u l a t i o n s  of  d i e l d r i n  and  h e p t a c h l o r  
a t  the  r a t e s  of  0. 5 and  1. 0 po u n d  p e r  a c r e  w e r e  a p p l i e d  to f r e s h  w a t e r  
s w a m p  s t u d y  p lo t s  fo r  c o n t r o l  of  C.  m e l a n u r a  l a r v a e .  T h r e e  u n t r e a t e d  
s t u d y  p lo t s  w e r e  e s t a b l i s h e d  f o r  c o m p a r i s o n  in  the  e v a l u a t i o n  of  the  
l a r v i c i d a l  e f f e c t  of  the t o x i c a n t s  in the t r e a t e d  a r e a s .  I n i t i a l  k i l l  in  
the  t r e a t e d  a r e a s  w as  good ,  an d  a c o n t in u in g  e v a l u a t i o n  of  t r e a t m e n t s  
is  c u r r e n t l y  in  p r o g r e s s .

III .  R e p o r t  f r o m  P l a i n v i e w ,  T e x a s  - B r u c e  F r a n c y

D u r i n g  the 1961 s e a s o n ,  d a t a  w e r e  c o l l e c t e d  to p r o v i d e  the  f o u r t h  
y e a r  of b a c k g r o u n d  i n f o r m a t i o n  fo r  c a r r y i n g  ou t  f i e l d  e x p e r i m e n t s  to 
d e t e r m i n e  the e f f e c t i v e n e s s  of  m o s q u i t o  c o n t r o l  in r e d u c i n g  t r a n s m i s s i o n  
r a t e s  of  WE an d  S L E .  HAI a n t ib o d y  r a t e s  in f a r m  an d  s e n t i n e l  c h i c k e n
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f lo c k s  w i l l  p r o v i d e  t r a n s m i s s i o n  i n d i c e s ,  and  i n f e c t i o n  r a t e s  in h u m a n s  
b e f o r e  and  a f t e r  t r e a t m e n t  w il l  a l s o  be d e t e r m i n e d .  I n f o r m a t i o n  on 
m o s q u i t o  p o p u l a t i o n s  was  .o b ta in e d  by m e a n s  of  l a r v a l  s u r v e y s ,  l i g h t  
t r a p s ,  b i t ing  c o u n t s ,  and  s e n t i n e l  s h e d  t r a p s ,  the  l a t t e r  y ie ld in g  as  
m a n y  a s  3, 000 m o s q u i t o e s  in a s i n g l e  n ig h t .  A p p r o x i m a t e l y  35, 000 
m o s q u i t o e s  w e r e  f r o z e n  fo r  v i r u s  t e s t s ,  o v e r  90% of  w h ich  w e r e  C u le x  
t a r s a l i s ,  a b o u t  4% C.  q u i n q u e f a s c i a t u s , and  4% A e d e s  v e x a n s .

IV. R e p o r t  f r o m  W e n a tc h e e ,  W a s h in g t o n  - V i r g i l  I. M i le s

In the s p r i n g  of  1961, e x p e r i m e n t a l  c o n t r o l  of  m o s q u i t o e s  by m e a n s  
of  r e s i d u a l  l a r v i c i d e s  w as  i n i t i a t e d  in one of  fo u r  s t u d y  a r e a s  to d e t e r m i n e  
the e f f e c t s  upo n  WE and  S L E  t r a n s m i s s i o n  r a t e s  in  a v i a n  s e n t i n e l  f l o c k s .  
D i f f i c u l ty  was  e x p e r i e n c e d  in  k e e p i n g  a d u l t  m o s q u i t o  p o p u l a t i o n s  at  l o w  
l e v e l s  in  the t r e a t e d  a r e a ,  and  t h e r e  a p p e a r e d  to be c o n s i d e r a b l e  
i n f i l t r a t i o n  a c r o s s  the t w o - m i l e  b u f f e r  zone  to the  s e n t i n e l  s i t e s .  Of 
245 p o o ls  of  m o s q u i t o e s  c o l l e c t e d  fo r  v i r u s  t e s t s  d u r i n g  A u g u s t ,  217 
w e r e  C u le x  t a r s a l i s  and  28 w e r e  C u l i s e t a  i n o r n a t a .

V. R e p o r t  f r o m  B a k e r s f i e l d ,  C a l i f o r n i a  - D r .  R . E .  B e l l a m y

( T h i s  i n f o r m a t i o n  is  i n c l u d e d  in the  r e p o r t  f r o m  the  S c h o o l  of  P u b l i c  
H e a l t h ,  U n i v e r s i t y  of  C a l i f o r n i a ,  B e r k e l e y .  )

R E P O R T  F R O M  DR.  C A R L  M. E K L U N D ,  R O C K Y  M O U N TA IN  L A B O R A ­
TO RY  O F  T H E  N A T IO N A L  I N S T I T U T E  O F  A L L E R G Y  AND I N ­

F E C T I O U S  D ISE A S ES ,  H A M IL T O N ,
M O N T A N A

M uch  of the m a t e r i a l  c o l l e c t e d  d u r i n g  1961 r e m a i n s  to be e x a m i n e d  
and  d u r i n g  e a r l y  1961 m a t e r i a l  c o l l e c t e d  d u r i n g  I960 w as  e x a m i n e d .

C O L O R A D O  T IC K  F E V E R

O b j e c t i v e s  of  s tu d y :

T h r o u g h  o b s e r v a t i o n  of  h u m a n  d i s e a s e ,  an  a t t e m p t  is  m a d e  to ge t  
1) an  e s t i m a t e  of  the i n c i d e n c e  of  s e r i o u s  d i s e a s e  s y n d r o m e s  s u c h  a s  
c e n t r a l  n e r v o u s  s y s t e m  i n v o l v e m e n t  and  h e m o r r h a g i c  p h e n o m e n a ,  2) 
t h r o u g h  the  v a r i a t i o n  in y e a r l y  i n c i d e n c e  of  h u m a n  d i s e a s e ,  ge t  s o m e  
m e a s u r e  of  v a r i a t i o n  in  the  e c o l o g i c a l  c o n d i t i o n s  m a i n t a i n i n g  the v i r u s ,  
and  3) t h r o u g h  the  g e o g r a p h i c a l  d i s t r i b u t i o n  of  d i s e a s e  a n  i n d i c a t i o n  of 
v i r u s  d i s t r i b u t i o n .



T h r o u g h  o b s e r v a t i o n  of  t i c k s  and  t h e i r  a n i m a l  h o s t s  ge t  d a t a  
a s  to g e o g r a p h i c a l  d i s t r i b u t i o n  of  the  v i r u s  and  the e c o l o g i c a l  
c o n d i t i o n s  w h ich  m a i n t a i n  the  v i r u s .

1) H u m a n  d i s e a s e  ( T a b l e  1)

T he  p a s t  s p r i n g  and  s u m m e r  i s o l a t i o n  of  v i r u s  was  m a d e  f r o m  
the b lood  of  23 p a t i e n t s ;  n o n e  h a d  an y  but  the  u s u a l  dengue  l i k e  c o u r s e .  
T h i s  h a s  b e e n  the l o w e s t  n u m b e r  of  i s o l a t i o n s  m a d e  a t  th i s  l a b o r a t o r y  
d u r i n g  the  p a s t  10 y e a r s .  The  n u m b e r  of  i s o l a t i o n s  h a s  v a r i e d  f r o m  
23 to 118 p e r  y e a r .  Th i s  v a r i a t i o n  in i n c i d e n c e  f r o m  y e a r  to y e a r  

m u s t  r e f l e c t  v a r i a t i o n  in  e c o l o g i c a l  c o n d i t i o n s  f r o m  y e a r  to y e a r  w h ich  
a t  p r e s e n t  a r e  no t  u n d e r s t o o d .

2) G e o g r a p h i c a l  d i s t r i b u t i o n  of  v i r u s  a s  d e t e r m i n e d  by e x a m i n a t i o n  
of  t i c k s .

It h a s  b e e n  fe l t  t h a t  the  g e o g r a p h i c a l  d i s t r i b u t i o n  of  C T F  v i r u s  
a s  now  know n is  too r e s t r i c t e d  w hen  ju d g e d  by  the  know n  d i s t r i b u t i o n  
of  o t h e r  a r b o r  v i r u s e s  and  r e g i o n s  o t h e r  th a n  th a t  o c c u p i e d  by 
D e r m a c e n t o r  a n d e r s o n i  s h o u ld  be e x p l o r e d .  A  t o t a l  of  5117 D e r m a c e n t o r  
v a r i a b i l i s  c o l l e c t e d  in M i n n e s o t a ,  M o n ta n a ,  N e b r a s k a ,  and  N o r t h  
D a k o t a  w e r e  e x a m i n e d  w i thou t  an y  e v i d e n c e  of  C T F  v i r u s .

T a b l e  1
I s o l a t i o n  of  C T F  V i r u s  f r o m  P a t i e n t s

1952 1953 1954 1955 1956 1957 1958 1959 I960 1961 
42  44 80 68 59 118 93 27 47 23

S t a t e s  in  w h ich  d i s e a s e  h a s  b e e n  r e c o g n i z e d :

P r i o r  to 1961: C a l i f o r n i a ,  C o l o r a d o ,  Idaho ,  O r e g o n ,  M o n ta n a ,
N e v a d a ,  S o u th  D a k o ta ,  W a s h in g t o n ,  W yom ing ,  U tah .

1961: C a l i f o r n i a ,  C o l o r a d o ,  Idaho ,  O r e g o n ,  M o n ta n a ,  
N e v a d a ,  W y o m in g .

3) E c o l o g i c a l  c o n d i t i o n s  in  B l a c k  H i l l s  of  S ou th  D a k o ta .

T h e  B l a c k  H i l l s  r e g i o n  i s  the  m o s t  e a s t e r n  p o in t  w h e r e  h u m a n  
i n f e c t i o n  an d  t i c k  in f e c t i o n  h a s  b e e n  d e m o n s t r a t e d .  H e r e ,  the  g o ld e n  
m a n t e l e d  g r o u n d  s q u i r r e l ,  w h ic h  i s  an  i m p o r t a n t  h o s t  of  l a r v a  an d  n y m p h s  
of  D.  a n d e r s o n i  in the R o c k y  M o u n ta i n s  i s  m i s s i n g .



T h i s  s u m m e r  v i r u s  was  i s o l a t e d  f r o m  12 p o o l s  of  a d u l t  D. 
a n d e r s o n i  (322 t i c k s  e x a m i n e d ) ,  b lood  c l o t s  f r o m  12 c h i p m u n k s ,  a  
r e d  s q u i r r e l ,  an d  3 P e r o m y s c u s .  T h r e e  i s o l a t i o n s  of  v i r u s  w e r e  a l s o  
m a d e  f r o m  l a r v a e  and  n y m p h s  of  D.  a n d e r s o n i  c o l l e c t e d  f r o m  the  a b o v e  
a n i m a l s .

T a b l e  2

Adul t  D.  a n d e r s o n i

No.  p o o ls  
e x a m i n e d

28
No.  p o s i t i v e  

12

A n i m a l s  - B lo o d  C lo t s

A n i m a l  
C h i p m u n k s  
P e r o m y s c u s  
M i c r o t u s  
R e d  S q u i r r e l  
Wood R a t

T o t a l

N u m b e r  R u n  
66 
53 
12 

1 
2
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No.  p o s i t i v e
Tz

3
0
1
0

16

In the B l a c k  H i l l s ,  the c h i p m u n k s  w e r e  v e r y  n u m e r o u s  and  
a p p e a r e d  to p l a y  the  s a m e  r o l e  a s  the  g o ld e n  m a n t e l e d  g ro u n d  s q u i r r e l  
in  the  w e s t e r n  m o u n t a i n s .

4) I s o l a t i o n  of  v i r u s  f r o m  H L P  t i c k s .

I s o l a t i o n  of  C T F  v i r u s  f r o m  th i s  t i c k  w as  m a d e  by D r .  
C l i f f o r d  f r o m  t i c k s  c o l l e c t e d  f r o m  a  c o t t o n t a i l  r a b b i t  in W y o m in g  and  
by D r .  N e w h o u s e  f r o m  t i c k s  c o l l e c t e d  f r o m  s n o w s h o e  h a r e  in  the  
B i t t e r r o o t  V a l l e y .  The  s i g n i f i c a n c e  of  H L P  t i c k s  in  the  m a i n t e n a n c e  
of  C T F  v i r u s  r e m a i n s  to be d e t e r m i n e d .

5) V a c c i n e  a g a i n s t  C T F .

S u c k l in g  m o u s e  b r a i n  i s  the  o n ly  m a t e r i a l  w i th  a h ig h  e n o u g h  
c o n c e n t r a t i o n  of  v i r u s  to a p p e a r  to m a k e  v a c c i n e  p r o d u c t i o n  p o s s i b l e .  
When b r a i n  m a t e r i a l  i s  u s e d  fo r  v a c c i n a t i o n  of  h u m a n  b e i n g s  t h e r e  i s  
a l w a y s  the  f e a r  of  a l l e r g i c  e n c e p h a l o m y e l i t i s .  P r e v i o u s l y ,  O l i t s k y  
and  c o - w o r k e r s  and  R u s s i a n  w o r k e r s  h a d  r e p o r t e d  t h a t  s u c k l i n g  m o u s e  
b r a i n  was  n o n a l l e r g e n i c .  At th i s  l a b o r a t o r y ,  u s i n g  g u i n e a  p ig s  and



F r e u n d ' s  a d j u v a n t ,  i t  h as  no t  b e e n  p o s s i b l e  to p r o d u c e  a l l e r g i c  
e n c e p h a l o m y e l i t i s  with  s u c k l i n g  m o u s e  b r a i n  a l th o u g h  i t  c a n  be done  
r e a d i l y  w i th  a d u l t  m o u s e  b r a i n  and  g u in e a  p ig  b r a i n .  U s in g  a c r u d e  
10% s a l i n e  s u s p e n s i o n  of i n f e c t e d  s u c k l i n g  m o u s e  b r a i n  and 1:4000 
f o r m a l i n  and  a t e m p e r a t u r e  of  4° C . , i n a c t i v a t i o n  took  a p p r o x i m a t e l y  
4 w e e k s  an d  the  p o t e n c y  of  the  v a c c i n e  in  m i c e  and  h u m a n  b e in g s  was  
v e r y  p o o r .  W hen the  10% s u c k l i n g  m o u s e  b r a i n  w as  t r e a t e d  wi th  
C a ^ ( P 0 4 ) 2  a c c o r d i n g  to G o r d o n  S m i t h ' s  m e t h o d  to a t t e m p t  to r e m o v e  
e x t r a n e o u s  m o u s e  b r a i n  m a t e r i a l  i t  w as  found tha t  the  p u r i f i e d  
m a t e r i a l  w as  i n a c t i v a t e d  w i th in  2 d a y s  at  4° C.  when 1:6000 f o r m a l i n  
w as  u s e d  an d  the v a c c i n e  p r o t e c t e d  m i c e  a g a i n s t  IC c n a l l e n g e  of at  
l e a s t  3 lo g s  of  v i r u s  and  in h u m a n  b e i n g s  2 d o s e s  of  v a c c i n e  (0. 5 o r  
1 .0  m l )  at  one m o n t h ' s  i n t e r v a l  p r o d u c e d  a n t i b o d i e s  in 90% d e t e c t a b l e  
in  an  IC n e u t r a l i z a t i o n  t e s t .

POW ASSA N  VIRUS

O b je c t i v e  of  s tu d y :

To f ind  an  a r e a  w h e r e  an  i n t e n s i v e  s t u d y  of  the  e c o l o g y  c a n  be
m a d e .

A t o t a l  of  1058 h u m a n  s e r a  h a v e  b e e n  r u n  f r o m  N o r t h  D a k o ta ,  
W yo m in g ,  and  M i n n e s o t a  in  the  n e u t r a l i z a t i o n  t e s t  an d  two s e r a  h a v e  
b e e n  s how n  to h a v e  a n e u t r a l i z a t i o n  i n d e x  of  1000 o r >  , 3 b e t w e e n  50 
an d  100 an d  one of  30.  Of t h o s e  wi th  a n e u t r a l i z a t i o n  i n d e x  ab o v e  1000, 
one l i v e s  in  M i n n e s o t a  and  one  in  N o r t h  D a k o ta .  T h o s e  wi th a  l o w  i n d e x  
l i v e d  on an  In d ia n  r e s e r v a t i o n  in  W y o m in g .

One i s o l a t i o n  of  v i r u s  w as  m a d e  f r o m  322 a d u l t  D. a n d e r s o n i  
c o l l e c t e d  in  the B l a c k  H i l l s  of  S ou th  D a k o ta .  In the  s a m e  a r e a ,  
a n t i b o d i e s  w e r e  found  in  the s e r a  of  4 c h i p m u n k s ,  3 M i c r o t u s  p o o ls  
and  3 P e r o m y s c u s  p o o ls  and  f r o m  one  s a m p l e  of  e i t h e r  c h i p m u n k  
o r  P e r o m y s c u s  s e r u m  ( m i x e d  l a b e l ? )  (T a b l e  3).

No P o w a s s a n  v i r u s  h a s  b e e n  i s o l a t e d  f r o m  t h e s e  a n i m a l s .  A l th o u g h  
K e n n e d y  and  C l i f f o r d  have  s h o w n  th a t  P o w a s s a n  v i r u s  p a s s e s  f r o m  s t a g e  
to s t a g e  in the d e v e l o p m e n t  of  D„ a n d e r s o n i  w hen  i t  i s  i n f e c t e d  a s  a  l a r v a ,  
no  e v i d e n c e  h a s  b e e n  found  to s u g g e s t  th a t  a  c y c l e  of  i n f e c t i o n  i s  e s t a b ­
l i s h e d  b e t w e e n  l a r v a  and  n y m p h s  of  D.  a n d e r s o n i  an d  i t s  s m a l l  a n i m a l  
h o s t s  in n a t u r e .  At p r e s e n t  i t  a p p e a r s  th a t  the  c h i p m u n k s  an d  m i c e  
a r e  be in g  i n f e c t e d  by  s o m e  o t h e r  a r t h r o p o d ,  p e r h a p s  an  Ix o d e s  s p e c i e s  
of  t i c k  and  th a t  D. a n d e r s o n i  o c c a s i o n a l l y  b e c o m e s  in f e c t e d  f r o m  t h e s e  
a n i m a l s .
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T a b l e  3 

A n i m a l  S e r a

No. w i th  a n t i b o d i e s
No. s e r a  r u n  on s c r e e n  n e u t .  t e s t

C h ip m u n k s  
P e r o m y s c u s  
M i c r o t u s  
R e d  S q u i r r e l  
R a t
M ice  o r  C h i p m u n k s *

* l a b e l  m i x u p

C A L I F O R N I A  VIRUS

D r .  N e w h o u s e  h a s  i s o l a t e d  C a l i f o r n i a  v i r u s  f r o m  H a e m a p h y s a l i s  
l a p o r i s - p a l u s t r i s  c o l l e c t e d  f r o m  a s n o w s h o e  h a r e  an d  f r o m  D. a n d e r s o n i  
c o l l e c t e d  f r o m  a c h i p m u n k  and  f r o m  a g o ld e n  m a n t e l e d  g r o u n d  s q u i r r e l .
He h a s  a l s o  found n e u t r a l i z i n g  a n t i b o d i e s  in t h e s e  s p e c i e s  of  a n i m a l s .

R E P O R T  F R O M  DR.  S . S .  K A L T E R ,  V IROLOG Y  
S E C T IO N ,  S C H O O L  O F  A E R O S P A C E  M E D IC IN E ,  BROOKS 

AIR F O R C E  B A S E ,  TE X A S

A r t h r o p o d - b o r n e  v i r u s  s t u d i e s  a r e  n o w  i n c l u d e d  in the  p r o g r a m m i n g  
of  two A i r  F o r c e  l a b o r a t o r i e s :  The  U SA F 3790 th  E p i d e m i o l o g y  L a b o r a t o r y ,  
L a c k l a n d  A F B ,  and  a  v i r u s  l a b o r a t o r y  r e c e n t l y  i n i t i a t e d  a t  the S c h o o l  of  
A e r o s p a c e  M e d ic in e ,  B r o o k s . A F B .

L ack land  3790th  E p i d e m i o l o g y  L a b o r a t o r y :  A s t u d y  is  n o w  in
p r o g r e s s  u n d e r  the g u id a n c e  of  C a p t a i n  C.  J .  H o d a p p  and  M a j o r  R.  A, 
C r a n d e l l  and  i s  c o n c e r n e d  with  o c c u r r e n c e  of  a r t h r o p o d - b o r n e  
e n c e p h a l i t i d e s  on  and  a r o u n d  A i r  F o r c e  i n s t a l l a t i o n s  w i th in  the 
c o n t i n e n t a l  U n i te d  S t a t e s .  A s u r v e y  of  the  l i t e r a t u r e  fo r  the  y e a r s  
1955-1959 s u g g e s t e d  th a t  s e v e r a l  b a s e s  in C a l i f o r n i a ,  F l o r i d a ,  and  
T e x a s  would  be s u i t a b l e  fo r  the c o l l e c t i o n  of  a p p r o p r i a t e  m a t e r i a l .

F o u r  p o o ls  of  m o s q u i t o e s  w e r e  c o l l e c t e d  f r o m  one b a s e  d u r i n g  the  
l a t e  s e a s o n  of  I960.  E a c h  poo l ,  c o m p r i s i n g  5 0 -8 0  m o s q u i t o e s ,  c o n s i s t e d  
of  the  fo l low ing  s p e c i e s :  (a)  A e d e s  d o r s a l i s ,  (b) A e d e s  n i g r o m a c u l i s ,

63 4
50 3
12 3

1
2
6 1

134 1
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(c)  A e d e s  v e x a u s ,  and  C u le x  t a r  s a i l s .  I n o c u la t i o n  of  s u c k l i n g  m i c e  
w i th  the A e d e s  d o r s a l i s  p o o l  r e s u l t e d  in i s o l a t i o n  of  an  a g e n t  i d e n t i f i e d  
in n e u t r a l i z a t i o n  t e s t s  as  w e s t e r n  e q u in e  e n c e p h a l i t i s  v i r u s .  I m m u n e  
s e r u m  p r e p a r e d  by in o c u l a t i o n  of  g u i n e a  p ig s  w ith  th i s  a g e n t  h a d  a C F  
t i t e r  of g r e a t e r  t h a n  1:512 to W E E .

C o n t i n u e d  s u r v e i l l a n c e  of  v a r i o u s  A i r  F o r c e  i n s t a l l a t i o n s  w i l l  be 
m a d e  in o r d e r  to o b t a in  i n f o r m a t i o n  r e g a r d i n g  the o c c u r r e n c e  of  the  
v a r i o u s  v e c t o r s  and  v i r u s e s  in  t h e s e  l o c a t i o n s .  C o n s i d e r a t i o n  w il l  
a l s o  be g iven  to e s t a b l i s h i n g  the  c a p a b i l i t y  fo r  HA and  HAI t e s t i n g  fo r  
t h e s e  v i r u s e s .

S c h o o l  of  A e r o s p a c e  M e d ic i n e :  One of  the  O b j e c t i v e s  of  th i s
l a b o r a t o r y  i s  to a s c e r t a i n  w h ich  v i r u s e s  a r e  e n c o u n t e r e d  by A i r  F o r c e  
p e r s o n n e l  in  t h e i r  t o u r s  of  d u ty  in  d i f f e r e n t  g e o g r a p h i c  a r e a s .  S p e c i a l  
c o n s i d e r a t i o n  w i l l  be g iven  to the  v i r u s e s  r e s p o n s i b l e  fo r  r e s p i r a t o r y ,  
c e n t r a l  n e r v o u s  s y s t e m ,  and  e n t e r i c  d i s e a s e .

M u l t i p le  s e r u m s  a r e  b e in g  c o l l e c t e d  on r e c r u i t s  f r o m  d i f f e r e n t  
g e o g r a p h i c  a r e a s .  The f i r s t  s p e c i m e n  is  t a k e n  upon  a d m i s s i o n  to the  
L a c k l a n d  A F B  r e c e p t i o n  c e n t e r  an d  p r i o r  to r e c e i p t  of  an y  i m m u n i z a t i o n .  
A d d i t i o n a l  r e c r u i t s  w i l l  be b le d  d u r i n g  the  c o u r s e  of  the  y e a r  fo r  
i n d i c a t i o n s  of  a n t ib o d y  d e v e l o p m e n t ,  a s  i n f l u e n c e d  by  the  s e a s o n .  HAI 
t e s t s  a r e  to be u s e d  with  r e p r e s e n t a t i v e  g r o u p  A, B,  an d  C a r t h r o p o d -  
b o r n e  v i r u s  a n t i g e n s  to i n d i c a t e  i n c i d e n c e  of  v i r a l  i n f e c t i o n  fo l l o w in g  
r e l o c a t i o n  in  n e w  g e o g r a p h i c  a r e a s .  S p e c i f i c  n e u t r a l i z a t i o n  t e s t s  w il l  
be p e r f o r m e d  as  n e c e s s a r y .  In a d d i t i o n  to c o l l e c t i n g  e p i d e m i o l o g i c a l  
d a t a ,  an  i n d i c a t i o n  fo r  s p e c i f i c  v a c c i n a t i o n  p r o g r a m m i n g  m a y  r e s u l t .
In the c o u r s e  of  t h i s  s tu d y ,  the  p r a c t i c a l  a p p l i c a t i o n  of  f i l t e r  p a p e r  d i s c s  
f o r  a n t ib o d y  s u r v e y s  w il l  be f i e l d  t e s t e d .

As a c o r o l l a r y ,  s e r u m  f r o m  v a r i o u s  p r i m a t e s  c o l l e c t e d  in  d i f f e r e n t  
g e o g r a p h i c  a r e a s  w i l l  be t e s t e d  fo r  the  p r e s e n c e  of  a n t i b o d i e s  to a  n u m b e r  
of  v i r u s e s  p r o d u c i n g  in f e c t i o n  in m a n .  When  l a b o r a t o r y  f in d in g s  w a r r a n t  
a d d i t i o n a l  s tu d y ,  an  a t t e m p t  w i l l  be m a d e  to i s o l a t e  v a r i o u s  v i r u s e s  f r o m  
p a t i e n t s  and  v e c t o r s .

R E P O R T  F R O M  D R.  W. M cD.  H A M M O N , D E P T .  O F  E P I D E M I O L O G Y  
& M IC R O B IO L O G Y ,  G R A D U A T E  S C H O O L  O F  P U B L I C  H E A L T H ,  

U N IV E R S IT Y  O F  P I T T S B U R G H ,  P I T T S B U R G H  13, P A .

P h i l i p p i n e  H e m o r r h a g i c  F e v e r :

D u r i n g  a  r e c e n t  v i s i t  in M a n i l a ,  i t  w as  l e a r n e d  th a t  th i s  d i s e a s e  
h a s  o c c u r r e d  a n n u a l l y  in  M a n i l a  s i n c e  th e  s t u d y  m a d e  in  1956.  It h a s
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o c c u r r e d ,  w i th  two e x c e p t i o n s ,  a l w a y s  d u r i n g  the r a i n y  s e a s o n  in d e f in i t e  
e p i d e m i c  f o r m  in  a n u m b e r  of  o t h e r  u r b a n  a r e a s .  One of  t h e s e  was  an 
o u t b r e a k  of  o v e r  1200 c a s e s  i n v o lv in g  t h r e e  c i t i e s  in I s a b e l a  P r o v i n c e  
in  N o r t h e r n  L u z o n  d u r i n g  M ay  and  J u n e  of  1961. E n t o m o l o g i c a l  
o b s e r v a t i o n s  i n d i c a t e d  good a s s o c i a t i o n  w i th  A e d e s  a e g y p t i  in t h e s e  
c i t i e s .  B r e e d i n g  in and  abou t  h o u s e s  o c c u r r e d  i n t e n s i v e l y  in v e s s e l s  
p u r p o s e f u l l y  k e p t  f i l l e d  wi th w a t e r ;  t h e r e f o r e ,  the b r e e d i n g  was  not  
d e p e n d e n t  on r a i n s .

T h a i  H e m o r r h a g i c  F e v e r :

A t w o - d a y  s y m p o s i u m  on th i s  d i s e a s e  w as  h e l d  in  B a n g k o k  in 
A u g u s t  of  1961 u n d e r  the  c o - s p o n s o r s h i p  of  the  T h a i  M i n i s t r y  of  H e a l t h  
an d  the S E A T O  M e d i c a l  R e s e a r c h  P r o j e c t .  A n u m b e r  of  e x c e l l e n t  
p a p e r s  w e r e  p r e s e n t e d  on e p i d e m i o l o g y ,  v e c t o r s ,  e t i o l o g i c a l  a g e n t s ,  
c l i n i c a l  a s p e c t s  and  p a th o lo g y ,  t o g e t h e r  w i th  e x t e n s i v e  d i s c u s s i o n .  T h i s  
s y m p o s i u m  with  s e l e c t e d  p o r t i o n s  of  the  d i s c u s s i o n  w i l l  be p u b l i s h e d  
s h o r t l y  w i th  l i m i t e d  d i s t r i b u t i o n  in c l u d i n g  the  r e c i p i e n t s  of  the A r b o v i r u s  
N e w s l e t t e r .

A n n u a l  e p i d e m i c s  have  o c c u r r e d  in  B a n g k o k  an d  n e i g h b o r i n g  c i t i e s ,  
the  l a r g e s t  e p i d e m i c s  o c c u r r i n g  in  1958 and  I960 .  C u r r e n t l y ,  n u m e r o u s  
c a s e s  w e r e  o b s e r v e d  in  s e v e r a l  h o s p i t a l s .  O u r  l a b o r a t o r y  s h o w e d  by 
s e r o l o g i c a l  t e s t s  on  a b o u t  50 of  the  I960 c a s e s  f r o m  one  h o s p i t a l  th a t  the 
e t i o lo g y  w as  p r i n c i p a l l y  by d e n g u e  g r o u p  v i r u s e s  w i th  r a r e  p a r t i c i p a t i o n  
of  c h i k u n g u n y a  v i r u s .  The  s e v e r a l  v i r u s  i s o l a t e s  h a v e  no t  b e e n  c o m ­
p l e t e l y  i d e n t i f i e d  but a  n u m b e r  b e lo n g  in  the d e n g u e  g r o u p .  D r .  A m b h a n  
D a s a n e y a v a j a  r e p o r t e d  i s o l a t i o n  of  t / p e s  3 an d  4 d e n g u e  v i r u s e s  f r o m  
1960 p a t i e n t s ,  the l a t t e r  f r o m  the l i v e r  of  a  f a t a l  c a s e .

D r .  R u d n i c k  c o l l e c t e d  m o s q u i t o e s  i n t e n s i v e l y  d u r i n g  two w e e k s  
in B a n g k o k .  T h e s e  w i l l  be t e s t e d  fo r  v i r u s  in  S an  F r a n c i s c o  and  in  
P i t t s b u r g h .  C o l l e c t i o n s  w e r e  s i m i l a r  to t h o s e  of  1 9 5 8 - - l a r g e  n u m b e r s  
of  A e d e s  a e g y p t i  and  C u le x  q u i n q u e f a s c i a t u s  in  h o u s e s .  A e d e s  a l b o p i c t u s  
w as  e s s e n t i a l l y  i m p o s s i b l e  to f ind  in the  u r b a n  a r e a .

I n f o r m a t i o n  on  o t h e r  g e o g r a p h i c a l  a r e a s  w as  d i f f i c u l t  to o b t a in  s i n c e  
h e m o r r h a g i c  f e v e r  i s  no t  r e p o r t a b l e .  I n q u i r y  of  a v a r i e t y  of  s o u r c e s ,  
h o w e v e r ,  r e v e a l e d  th a t  a  s i m i l a r  d i s e a s e  o c c u r s  in  m a n y  o t h e r  c i t i e s  
f r o m  n o r t h e r n  T h a i l a n d  to n e a r  the  M a l a y a n  b o r d e r  on the s o u th  but  a s  
in the  P h i l i p p i n e s  no t  in a r e a s  w h e r e  the  m a l a r i a  c o n t r o l  p r o g r a m  is  
a c t i v e  w h ich  in v o l v e s  r e s i d u a l  h o u s e  s p r a y i n g .
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On the b a s i s  of  c r o s s  c o m p a r a t i v e  t e s t s  of  T H -3 6 ,  the p r o t o ­
type  of the m o s t  c o m m o n  v i r u s  i s o l a t e d  in  B a n g k o k  in 1958, and  T H - S m a n  
i s o l a t e d  o n c e ,  and  dengue  ty p e s  1 t h r o u g h  4, we a r e  look ing  m o r e  
f a v o r a b l y  t o w a r d  c o n s i d e r i n g  the  B a n g k o k  a g e n t s  of  1958 a s  dengue  
ty p e s  5 and  6, r e s p e c t i v e l y ,  r a t h e r  t h a n  s t r a i n s  of ty p e s  1 and  2 as  
o r i g i n a l l y  s u g g e s t e d  b e c a u s e  of  c l o s e s t  i m m u n o l o g i c  r e l a t i o n s h i p s .  
F u r t h e r  s t u d y  is  r e q u i r e d  and  we in v i te  o t h e r s  to a s s i s t  in th i s  
c o m p a r i s o n .  T h e s e  a g e n t s  a r e  a v a i l a b l e  in l y o p h i l i z e d  f o r m  fo r  t h o s e  
w i th  p r o p e r  g o v e r n m e n t  a u t h o r i z a t i o n  fo r  t h e i r  t r a n s f e r .  T y p e s  3 and  
4 have  b e e n  d e p o s i t e d  with  the  A m e r i c a n  Type  C u l t u r e  C o l l e c t i o n .

A t t e n u a t e d  J a p a n e s e  B E n c e p h a l i t i s  V i r u s  D e r i v e d  f r o m  O C T - 541:

The a t t e n u a t e d  s t r a i n  d e r i v e d  f r o m  th i s  m o s q u i t o  i s o l a t e  t h r o u g h  
h a m s t e r  k i d n e y  t i s s u e  c u l t u r e  a t  24° C and  p l a q u e  p i c k in g  was  
p r e v i o u s l y  r e p o r t e d  as of e x t r e m e l y  lo w  n e u r o v i r u l e n c e  fo r  m i c e ,  
w e a n l in g  and  s u c k l i n g ,  and  f o r  m o n k e y s  and  b u r r o s .  It is  no t  i n f e c t i o u s  
f o r  m o s q u i t o e s .  It h a s  been  f u r t h e r  s e l e c t e d  by p l a q u e  p a s s a g e  fo r  lo w  
n e u r o v i r u l e n c e  and  r e m a i n s  f a i r l y  s t a b l e  in c h a r a c t e r i s t i c s  d u r i n g  
s e v e r a l  p a s s a g e s  at  24°.  It c a n  be p r o d u c e d  in  h igh  t i t e r  and  l a r g e  
a m o u n t s  in P a r k e r ' s  199 m e d i u m  wi th  h u m a n  a l b u m i n  th r o u g h  r e p e a t e d  
h a r v e s t s  a t  6-10 h o u r  i n t e r v a l s .  I t  h a s  b e e n  l y o p h i l i z e d  wi thou t  g r e a t  
l o s s .  But  a n i m a l s  w ithout  i l l n e s s  have  no t  d e v e l o p e d  d e t e c t a b l e  a n t i ­
b o d i e s .  Man is  ye t  to be i n j e c t e d ;  a  p o o l  fo r  h u m a n  t e s t s  ha s  b e e n  
p r e p a r e d  and  i s  u n d e r g o i n g  s a f e t y  t e s t s  and  c h a r a c t e r i z a t i o n  in the 
l a b o r a t o r y .  If i t  is  too a t t e n u a t e d  to p r o d u c e  a n t ib o d y  in  m a n  a l e s s  
m o d i f i e d  p a s s a g e  m a t e r i a l  m a y  be s e l e c t e d .


