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R E P O R T  O F  THE S U B C O M M I T T E E  ON IN F O R M A T I O N
E X C H A N G E

T h is  s u b c o m m i t t e e ,  w h ich  is  r e s p o n s i b l e  fo r  i s s u i n g  the  A r b o v i r u s  
I n f o r m a t i o n  E x c h a n g e  and  C a t a l o g u e ,  c o n t i n u e s  to r e c e i v e  r e q u e s t s  fo r  the  
C a ta lo g u e  and  to be p l a c e d  upon  the  m a i l i n g  l i s t  fo r  the  E x c h a n g e .  A l though  
e x p l a i n e d  in p r e v i o u s  i s s u e s  of  the  E x c h a n g e ,  m a n y  of t h e s e  r e q u e s t s  
m a n i f e s t  a  l a c k  of u n d e r s t a n d i n g  of the  p u r p o s e  a n d  l i m i t a t i o n s ,  and  
p a r t i c u l a r l y  of  the  r e s t r i c t i o n s  tha t  a r e  p l a c e d  upo n  bo th  the  E x c h a n g e  
and  the  C a t a l o g u e .

To c l a r i f y  and  avo id  m i s u n d e r s t a n d i n g ,  the  fo l low ing  f o r m  l e t t e r  
h a s  b ee n  p r e p a r e d  in a n s w e r  to r e q u e s t s  to p a r t i c i p a t e  in the  E x c h a n g e :

D e a r  D r .  :
In a n s w e r  to y ou r  i n q u i r y  c o n c e r n i n g  p a r t i c i p a t i o n  in the  ' A r t h r o p o d -  

B o r n e  V i r u s  I n f o r m a t i o n  E x c h a n g e " ,  it i s  a p p r o p r i a t e  to i n f o r m  you  of the  
n a t u r e ,  p u r p o s e ,  and  l i m i t a t i o n s  of the  E x c h a n g e  and  the  q u a l i f i c a t i o n s  
fo r  p a r t i c i p a t i o n .

It i s  i m p o r t a n t  to e m p h a s i z e  th a t  the  E x c h a n g e ,  w hich  is  d i s t r i b u t e d  
p e r i o d i c a l l y  by the S u b c o m m i t t e e ,  i s  a  p r i v i l e g e d  c o m m u n i c a t i o n .  It is  
no t  a  p u b l i c a t i o n  and  can n o t  be quo ted  o r  o t h e r w i s e  u s e d  a s  a r e f e r e n c e .  
The  l i m i t a t i o n s  a r e  o u t l i n e d  in the " I m p o r t a n t  N o t i c e "  i n s c r i b e d  on  e v e r y  
i s s u e :

" T h i s  E x c h a n g e  is  i s s u e d  fo r  the  s o l e  p u r p o s e  of t i m e l y  e x c h a n g e  
of  i n f o r m a t i o n  a m o n g  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 .
It c o n t a i n s  r e p o r t s ,  s u m m a r i e s ,  o b s e r v a t i o n s ,  and  c o m m e n t s  
s u b m i t t e d  v o l u n t a r i l y  by q u a l i f i e d  a g e n c i e s  and  i n v e s t i g a t o r s .
The  a p p e a r a n c e  of any  i n f o r m a t i o n ,  d a t a ,  o p i n io n s ,  o r  v i e w s  in 
th i s  E x c h a n g e  d o e s  no t  c o n s t i t u t e  f o r m a l  p u b l i c a t i o n .  Any 
r e f e r e n c e s  to o r  q u o t a t i o n  of any  p a r t  of  t h i s  E x c h a n g e  m u s t  be 
a u t h o r i z e d  d i r e c t l y  by the  p e r s o n  o r  a g e n c y  w h ich  s u b m i t t e d  
the  t e x t .  "

F a i l u r e  to a d h e r e  to t h i s  u n d e r s t a n d i n g  o r  o t h e r  u n e t h i c a l  u s e  of  
k n o w le d g e  o b t a in e d  f r o m  the  E x c h a n g e ,  w h ich  i s  the  b a s i c  p r i n c i p l e  fo r  
t h i s  type  of  f r e e  e x c h a n g e  o f  i n f o r m a t i o n ,  w i l l  r e s u l t  in i m m e d i a t e  
e l i m i n a t i o n  o f  the  v i o l a t o r  f r o m  any  f u r t h e r  p a r t i c i p a t i o n .

It s h o u l d  be s t r e s s e d  th a t  p a r t i c i p a t i o n  i s  a  t w o - w a y  a f f a i r ,  r e q u i r i n g  
th a t  the  p a r t i c i p a n t  a c k n o w le d g e  a l l  c o m m u n i c a t i o n s  f r o m  the S u b c o m m i t t e e



-  5 -

and  c o n t r i b u t e  s i g n i f i c a n t l y  to the E x c h a n g e  a s  h is  c u r r e n t  r e s e a r c h  
p r o g r e s s e s .  If, in the op in ion  of  the s u b c o m m i t t e e ,  an  i n v e s t i g a t o r  fa i l s  
to p a r t i c i p a t e  o r  to r e s p o n d  to two c o n s e c u t i v e  c o m m u n i c a t i o n s  f r o m  the 
s u b c o m m i t t e e ,  h is  n a m e  wil l  be d r o p p e d  f r o m  the l i s t  of a c t iv e  p a r t i c i p a n t s .

If, a f t e r  c o n s i d e r a t i o n  of t h e s e  c o n d i t i o n s ,  you d e s i r e  to app ly  fo r  
p a r t i c i p a t i o n  in the  E x c h a n g e ,  you sh o u ld  s u b m i t  a  b r i e f  a c c o u n t  of the 
s p h e r e  of i n t e r e s t ,  p a s t  work ,  and  c u r r e n t  a c t i v i t y  in the f ie ld  of 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  tha t  you o r  your  i n s t i t u t e  is e n g a g e d ,  s p e c i f y in g  u n d e r  
what  a e g i s ,  g r a n t ,  o r  s p o n s o r s h i p  the w ork  is  be ing  c o n d u c t e d .  Y our  
a p p l i c a t i o n  wil l  be s u b m i t t e d  to the s u b c o m m i t t e e  and  you wil l  be i n f o r m e d  
of i t s  d e c i s i o n .

Y o u r s  s i n c e r e l y ,

R . M .  T a y l o r ,  M. D.

To f u r t h e r  c i r c u m v e n t  i m p r o p e r  r e f e r e n c e  to the E x c h a n g e  and  
C a ta lo g u e ,  the fo l lowing  l e t t e r  was  s e n t  to e d i t o r s  of  j o u r n a l s  l ik e ly  to 
r e c e i v e  m a n u s c r i p t s  on a r b o v i r u s e s  fo r  p ub l i c a t io n :

D e a r  S i r :

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  is  c o n d u c t in g  
an  e x ch ang e  of  i n f o r m a t i o n  a m o n g  i n v e s t i g a t o r s  a c t i v e l y  e n g a g e d  in r e s e a r c h  
in th i s  c a t e g o r y  of  v i r u s e s .  T h is  i n f o r m a t i o n  is  e m b o d i e d  in a " C a ta lo g u e  
of  A r t h r o p o d - B o r n e  V i r u s e s "  and  in the  " A r t h r o p o d - B o r n e  V i r u s  I n f o r m a t i o n  
E x c h a n g e " .  H o w ev e r ,  n e i t h e r  is  c o n s i d e r e d  to be a f o r m a l  p u b l i c a t i o n  and  
the  s u b c o m m i t t e e  d i r e c t l y  r e s p o n s i b l e  fo r  the  i s s u e  of  t h e s e  two i n f o r m a t i o n  
e x c h a n g e s  w i s h e s  to not i fy  you of the  l i m i t a t i o n s  and  r e s t r i c t i o n s  p l a c e d  
upon  t h e i r  u se  a s  a s o u r c e  of r e f e r e n c e .

The  C a ta lo g u e  i n c lu d e s  the fo l lowing  s t a t e m e n t :  "The d i s t r i b u t i o n
of  the  C a ta log u e  and  the a s s o c i a t e d  c u r r e n t  i n f o r m a t i o n  and  a b s t r a c t  
s e r v i c e  is  l i m i t e d  to l a b o r a t o r i e s  o r  i n s t i t u t e s  a c t i v e l y  e n g a g e d  in r e s e a r c h  
r e l a t e d  to the i s o l a t io n ,  c l a s s i f i c a t i o n ,  o r  the n a t u r a l  b e h a v i o r a l  c h a r a c t e r ­
i s t i c s  of  a r t h r o p o d - b o r n e  v i r u s e s .  R e g i s t r a t i o n  of a  v i r u s  in the C a ta lo g u e  
d o e s  not  c o n s t i t u t e  f o r m a l  p u b l i c a t i o n  but  on ly  s e r v e s  a s  a n o t i f i c a t io n  of 
the  i s o l a t i o n  and  c h a r a c t e r i s t i c s  of  a  v i r u s  to o th e r  i n v e s t i g a t o r s  r e c e i v i n g
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the  C a t a l o g u e .  U se  of the  C a t a l o g u e  fo r  the  p u r p o s e  of  g e n e r a l  r e f e r e n c e  
in p u b l i c a t i o n s  in r e s t r i c t e d  and  it  i s  not  p e r m i s s i b l e  to u s e  i t  a s  a  s o u r c e  
of  r e f e r e n c e  to a  v i r u s  tha t  h a s  not  been  d e s c r i b e d  in a f o r m a l  p u b l i c a t i o n  
w i thou t  the  e x p l i c i t  c o n s e n t  of  the  p e r s o n  m a k i n g  the r e g i s t r a t i o n .  "

The A r t h r o p o d - B o r n e  V i r u s  I n f o r m a t i o n  E x c h a n g e  ( f o r m e r l y  r e f e r r e d  
to a s  a " N e w s l e t t e r " )  c a r r i e s  the  fo l low ing  n o t i c e :  " T h i s  e x c h a n g e  is  i s s u e d
fo r  the s o l e  p u r p o s e  of t i m e l y  e x c h a n g e  of i n f o r m a t i o n  a m o n g  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 .  It c o n t a i n s  r e p o r t s ,  s u m m a r i e s ,  o b s e r v a t i o n s ,  
and  c o m m e n t s  s u b m i t t e d  v o l u n t a r i l y  by q u a l i f i e d  a g e n c i e s  and  i n v e s t i g a t o r s .  
T he  a p p e a r a n c e  of any  i n f o r m a t i o n ,  d a t a ,  o p i n i o n s ,  o r  v ie w s  in th i s  
e x c h a n g e  d o e s  not  c o n s t i t u t e  f o r m a l  p u b l i c a t i o n .  Any r e f e r e n c e  to o r  
q u o t a t i o n  of  a ny  p a r t  of  th i s  e x c h a n g e  m u s t  be a u t h o r i z e d  d i r e c t l y  by the  
p e r s o n  o r  a g e n c y  w h ich  s u b m i t t e d  the  t ex t .  "

We a r e ,  t h e r e f o r e ,  s o l i c i t i n g  the a id  of  m e m b e r s  of y o u r  e d i t i n g  
d e p a r t m e n t  in h e lp in g  to p r e v e n t  m i s u s e  of  t h e s e  v e h i c l e s  of  i n f o r m a t i o n  
e x c h a n g e .  T h e r e  is  no o b j e c t i o n  to a  p e r s o n  r e f e r r i n g  to the  Cata logue and  
I n f o r m a t i o n  E x c h a n g e  in the  t ex t ,  a s  d e s c r i b e d  in the  C h a r l e s  F r a n k l i n  
C r a i g  L e c t u r e  ( P u r p o s e  and  P r o g r e s s  in C a t a l o g u i n g  and  E x c h a n g i n g  
I n f o r m a t i o n  on A r t h r o p o d - B o r n e  V i r u s e s .  A m e r . J .  T r o p .  Med.  and  Hyg.
11: 169-174,  1962) ; h o w e v e r ,  t h e y  sh o u ld  not  be l i s t e d  in a b i b l i o g r a p h y  as  
o r i g i n a l  s o u r c e s  of  r e f e r e n c e  fo r  any  s c i e n t i f i c  f a c t  o r  any  p a r t i c u l a r  
v i r u s  n a m e  m e n t i o n e d  t h e r e i n .

Y o u r s  s i n c e r e l y ,

R.  M. T a y l o r ,  M. D.

C a ta l o g u e :

The  i s s u e  of  the r e v i s e d  c a t a l o g u e  in M a r c h  o f  th i s  y e a r  c o n t a i n e d  
r e g i s t r a t i o n s  of 110 v i r u s e s .  S ince  then ,  s e v e n  n e w  v i r u s e s  h a v e  b ee n  
r e g i s t e r e d  and  two r e - r e g i s t e r e d  th a t  w e r e  in  the  o ld  but  not  in the  r e v i s e d  
e d i t i o n ,  m a k i n g  a t o t a l  of  119 v i r u s e s  p r e s e n t l y  r e g i s t e r e d  in the  n e w  
r e v i s e d  e d i t i o n .  N o ta b ly  l a c k in g  a r e  m e m b e r s  of  the  t i c k - b o r n e  v i r u s e s  
of  the  R SSE  c o m p l e x .  R e g i s t r a t i o n  of t h e s e  r e l a t e d  v i r u s e s  i s  b e in g  h e ld  
up  u n t i l  r e g i s t r a t i o n s  of  a l l  the  known  p r o t o t y p e  s t r a i n s  a r e  r e c e i v e d .
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N o t w i t h s t a n d i n g  r e p e a t e d  r e q u e s t s ,  the  r e - r e g i s t r a t i o n s  of the fou r  M a la y a n  
v i r u s e s  a r e  l a c k in g .  A lso  we a r e  a w a r e  f r o m  p e r s o n a l  c o r r e s p o n d e n c e  and  
f r o m  a n n u a l  r e p o r t s  of s e v e r a l  f i e ld  l a b o r a t o r i e s  tha t  a  n u m b e r  of n ew  
v i r u s e s  have  been  d i s c o v e r e d  but  r e g i s t r a t i o n  is be ing  d e f e r r e d  pend ing  
f u r t h e r  s tu d y .  It i s  a n t i c i p a t e d  tha t  r e g i s t r a t i o n s  of t h e s e  v i r u s e s  wil l  
be c o m in g  in s h o r t l y .

The i s s u e  of  the  r e v i s e d  c a t a lo g u e  in M a r c h  in c lu d e d  cod ed  a b s t r a c t s  
r e p r o d u c e d  on 3 x 5 s l i p s  f r o m  B i o l o g i c a l  A b s t r a c t s  c o v e r i n g  the y e a r s  
1959 t h r o u g h  1961. The June and S e p t e m b e r  s u p p l e m e n t a r y  d i s t r i b u t i o n s  
hav e  b ro u g h t  the t o t a l  n u m b e r  of a b s t r a c t s  to a p p r o x i m a t e l y  1, 500.  T h e s e  
a b s t r a c t s  w e r e  s e l e c t e d  f r o m  B i o l o g i c a l  A b s t r a c t s  f r o m  1958 to da te  and  
f r o m  the  B u l l e t in  of  Hygiene  and T r o p i c a l  D i s e a s e s  B u l l e t i n  f r o m  1959 to 
d a t e .

With the o b j e c t  of k ee p in g  the  c a t a lo g u e  c u r r e n t ,  the r e s p o n s i b i l i t y  
of s u pp ly in g  n ew  and  e s p e c i a l l y  u n p u b l i s h e d  i n f o r m a t i o n  on the r e g i s t e r e d  
v i r u s e s  was  a s s i g n e d  to s e l e c t e d  c o l l a b o r a t o r s .  So f a r ,  t h i r t y  s l i p s  c od e d  
f o r  f i l ing  with  the a b s t r a c t s  have  b e e n  i s s u e d ,  g iv ing a d d i t i o n a l  i n f o r m a t i o n  
s u p p l i e d  by t h e s e  c o l l a b o r a t o r s  on v i r u s e s  r e g i s t e r e d  in the c a t a l o g u e .

It i s  now the  in ten t ion  to d i s t r i b u t e  n ew  r e g i s t r a t i o n  c a r d s  and  the 
a b s t r a c t  and  c u r r e n t  i n f o r m a t i o n  s l i p s  to the r e c i p i e n t s  of  the c a t a lo g u e  
a t  q u a r t e r  y e a r  i n t e r v a l s .

To d a te ,  84 c a t a l o g u e s  have  b ee n  d i s t r i b u t e d ,  33 with in  the  c o n t i n e n t a l  
U n i ted  S ta t e s  and 51 o v e r s e a s ,  r e p r e s e n t i n g  32 c o u n t r i e s .

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 ta lo g u e  
T e l f o r d  H. W ork ,  M. D. , E d i t o r

E D I T O R IA L  N OTES

The s ix th  i s s u e  of the  A r t h r o p o d - b o r n e  V i ru s  I n f o r m a t i o n  E x c h a n g e  
c o n t in u e s  to sh o w  gain  in quan t i ty ,  qua l i ty ,  t i m e l i n e s s ,  and e x t e n t  of 
d i s t r i b u t i o n .  With su c h  con t inued  g row th ,  the  p r o b l e m s  and c o m p l e x i t i e s
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of  e d i t i n g  i n c r e a s e .  One of the  m o s t  e v id e n t  p r o b l e m s  is  d o c u m e n t a t i o n  
of  the  o r i g i n  of  the  c o n t r i b u t i o n s .  In the  e a r l i e r  i s s u e s ,  it  w as  p o s s i b l e  to 
s t a t e  the  n a m e  of the  p e r s o n  who a c t u a l l y  s u b m i t t e d  the  i t e m  as  an  a d d r e s s  
to w h ich  i n t e r e s t e d  r e a d e r s  m ig h t  w r i t e  fo r  f u r t h e r  i n f o r m a t i o n .  The 
n u m b e r  of m u l t i p l e  c o n t r i b u t o r s  of one  c o n t r i b u t i o n ,  w hich  m a y  be of s i z e  
no l a r g e r  t h a n  the l i s t  of c o l l a b o r a t o r s ,  h a s  p o s e d  an e d i t o r i a l  a nd  
m e c h a n i c a l  d i f f i c u l ty  which  m u s t  be d e a l t  with  in s o m e  m o r e  s t a n d a r d  way.

W h e r e  i t  i s  i m p o r t a n t  to e x t e n d  r e c o g n i t i o n  to m o r e  th a n  t h r e e  
i n d i v i d u a l s ,  and  i n s t i t u t i o n s  o r  a g e n c i e s ,  th i s  c a n  be done by i n c l u s i o n  of 
an  a d d i t i o n a l  s h o r t  p a r a g r a p h  in the  t ex t .  A n o th e r  m e c h a n i s m  w hich  can  
be o b s e r v e d  in th i s  i s s u e  is  the  b r a c k e t t i n g  of n a m e s  a s s o c i a t e d  with  
p a r t i c u l a r  s e c t i o n s  of  the  r e p o r t e d  e f f o r t .  C a r e f u l  c o n s i d e r a t i o n  of  th i s  
p r o b l e m  by t h o s e  who s u b m i t  c o n t r i b u t i o n s  fo r  f u t u r e  i s s u e s  w i l l  s a v e  
a r b i t r a r y  e d i t o r i a l  c h a n g e s  which  m a y  m i s s  the  i n t e n t i o n  of the  c o n t r i b u t o r .
It s h o u ld  be r e m e m b e r e d  tha t  the p u r p o s e  of t h i s  m e c h a n i s m  i s  to f a c i l i t a t e  
e x c h a n g e  of  i n f o r m a t i o n .  T h e  s i m p l e r  and  m o r e  d i r e c t  the  r e f e r e n c e  po in t ,  
the  s i m p l e r  the  r e q u i r e m e n t s  fo r  e x c h a n g e .

I n c r e a s e d  c o n t e n t  of  the  I n f o r m a t i o n  E x c h a n g e  now  r e q u i r e s  tha t  i t  
be p r e p a r e d  in p i e c e s  r a t h e r  than  s e q u e n t i a l l y  f r o m  b eg in n in g  to end  a s  in 
e a r l y  i s s u e s .  T h i s  l e a v e s  s p a c e  g ap s  w hich  m u s t  be f i l l e d .  T h e r e  is  
g r o w in g  g e n e r a l  and  l ay  i n t e r e s t  in the a c c o m p l i s h m e n t s  in the  a r b o v i r u s  
f i e ld  of  s c i e n c e .  N e w s p a p e r  and  m a g a z i n e  c o v e r a g e  on th i s  s u b j e c t  i n c r e a s e s  
a nd  i t  is  of  i n t e r e s t  to fo l low  how th i s  i n f o r m a t i o n  and  m i s i n f o r m a t i o n  is  
d i s s e m i n a t e d .

The  s p a c e  g ap s  can  be f i l led  with  s u c h  i t e m s  of i n t e r e s t  and ,  as  in 
e d i t i n g  any  o t h e r  t i m e l y  v e h i c l e  of i n f o r m a t i o n  d i s s e m i n a t i o n ,  an  e d i t o r  
c h o o s e s  f r o m  an a c c u m u l a t i o n  of i t e m s  t h o s e  he  th in k s  b e s t  f i t t e d  to the  
r e a d e r s h i p  and  s p a c e .  T h i s  wil l  e x p l a in  the  o r i g i n  of  the  i t e m  f r o m  the  
" a u t h o r i t a t i v e "  N ew  Y o rk  T i m e s  on the  O 'N y o n g - N y o n g  e p i d e m i c  in E a s t  
A f r i c a  in i s s u e  f ive of  the  In f o e x c h a n g e .  T h i s  had  a c t u a l l y  f i l t e r e d  down 
f r o m  the  p r e s s  c l ip p in g  s e r v i c e  of  the  P u b l i c  H e a l th  S e r v i c e  a s  a r e p r e s e n t a ­
t ion  of one  of  the m e c h a n i s m s  by which  the  r e s p o n s i b l e  a u t h o r i t i e s  k e e p  
a w a r e  of  n e w  h e a l t h  p r o b l e m s .  T h a t  it  w as  i n a c c u r a t e  in c e r t a i n  r e s p e c t s  
w as  o b v i o u s .  T ha t  it r e p r e s e n t e d  the  type  of  i n f o r m a t i o n  r e a c h i n g  the p ub l i c  
by s u m m a r y  of i n t e r v i e w ,  o f f i c i a l  r e p o r t s ,  o r  s c i e n t i f i c  p a p e r s  s h o u ld  be 
of  p a r t i c u l a r  i n t e r e s t  to t h o s e  who w o rk  d i r e c t l y  with  the  v i r u s  and  i t s  
p r o b l e m s .  U n l e s s  t h e r e  i s  s t r o n g  o b j e c t i o n  f r o m  the  r e a d e r s h i p ,  th i s  
e d i t o r i a l  p r a c t i c e  wil l  c o n t in u e ,  as  m u c h  fo r  the  e d i f i c a t i o n  of the  r e a d e r
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a s  the  f i l l ing  of s p a c e .  C o r r e s p o n d e n c e  d i s c u s s i n g  s u c h  i s s u e s  is  i nv i t e d  
fo r  it  b e c o m e s  s u b s t a n c e  for  c o n s i d e r a t i o n  by 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 .

It s h ou ld  be n o te d  tha t  the t e r m  a r b o v i r u s  as  a s in g le  w ord  has  now 
b e e n  a c c e p t e d  by the  I n t e r n a t i o n a l  C o m m i t t e e ,  as  p r e s e n t e d  in D r .  H a m m o n ' s  
r e p o r t  in th i s  i s s u e .  If th i s  change  in s p e l l i n g  and  t e r m i n o l o g y  can  be 
a d o p te d  in f u tu r e  m a n u s c r i p t s  and  c o n t r i b u t i o n s ,  it wil l  s a v e  e d i t o r i a l  t i m e .

A ppended  i s  a  r e c e n t  a n a l y s i s  of  d i s t r i b u t i o n  of and  p a r t i c i p a t i o n  in 
the  I n f o r m a t i o n  E x c h a n g e .  D r .  T a y l o r ,  the C h a i r m a n  of the S u b c o m m i t t e e ,  
c o n t in u e s  to r e c e i v e  r e q u e s t s  f r o m  m a n y  a g e n c i e s  and  s o m e  i n d iv id u a l s  
who a r e  not  e l i g ib l e  u n d e r  t e r m s  the  l e t t e r  r e p r o d u c e d  e a r l i e r  s p e l l s  out .
Of m o r e  c o n c e r n  is  the s m a l l  n u m b e r  of  p a r t i c i p a n t s  who have  n e v e r  c o n ­
t r i b u t e d ,  and s e l d o m  a c k n o w led g ed  i n q u i r i e s ,  a n n o u n c e m e n t s ,  and  i s s u e  
of  the  I n f o r m a t i o n  E x c h a n g e .  A c a r e f u l  r e c o r d  of th i s  is  m a i n t a in e d  and  
a f t e r  r e v i e w  a t  the nex t  s u b c o m m i t t e e  m e e t i n g ,  t h o s e  who have  not  fu l f i l l ed  
the  m i n i m u m  s t a t e d  r e q u i r e m e n t s  fo r  p a r t i c i p a t i o n  wil l  be d e l e t e d  f r o m  the 
l i s t .

T h is  nex t  m e e t i n g  wil l  be he ld  on O c to b e r  30 in A t l a n ta ,  G e o r g i a ,  in 
con ju n c t io n  with  the ann u a l  g e n e r a l  m e e t i n g  of 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 ,  which is  an  a f f i l i a t e  of the  A m e r i c a n  S o c i e ty  of  
T r o p i c a l  M e d ic in e .  H e a d q u a r t e r s  fo r  the m e e t i n g s  i s  at  the A t l a n t a  
B i l t m o r e  Hote l .  On the p r o g r a m  of the  s o c i e t y  on N o v e m b e r  1 and 2 a r e  
p a p e r s  of i n t e r e s t  in h a l f - d a y  s e s s i o n s  on A r b o v i r u s e s  and  I m m u n i z a t i o n  
a g a i n s t  A r b o v i r u s  In fe c t i o n s .  A d e t a i l e d  a n n o u n c e m e n t  with s u m m a r i e s  of 
p a p e r s  has  been  c o n t r i b u t e d  to th i s  i s s u e  of the In fo e xc h an g e  by D r .  J o s e p h  
S m a d e l ,  c o n v e n e r  of the  s y m p o s i u m .

We hope to s e e  m a n y  of you in A t l a n t a  at  the end  of O c t o b e r .

T e l f o r d  H. W ork ,  M. D. 
E d i t o r
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D IS T R IB U T IO N  O F  THE IN F O R M A T IO N  
E X C H A N G E

C o n t i n e n t a l  U n i ted  S t a t e s 62

A f r i c a 9
W e s t  A f r i c a 4
E a s t  A f r i c a 2
S ou th  A f r i c a 2
E t h i o p i a 1

A u s t r a l i a  and  N ew  Z e a l a n d 7

C a n a d a 3

L a t in  A m e r i c a s 21
V e n e z u e l a 2
C a n a l  Zone 2
A r g e n t i n a 4
M e x ic o 2
B r a z i l 4
C o l o m b i a 3
P a n a m a 1

• W e s t  In d ie s 1
P u e r t o  R ic o 1
T r i n i d a d 1

E u r o p e 26
A u s t r i a 1
D e n m a r k 1
C z e c h o s l o v a k i a 2
Y u g o s l a v i a 4
I r e l a n d 1
S w e d e n 1
S w i t z e r l a n d 2
E n g l a n d 4
N e t h e r l a n d s 2
USSR 4
G e r m a n y 1
F i n l a n d 1
F  r a n e e - 1
I t a ly 1



D is t r ib u t io n  of In fo rm a tio n  E x ch an g e  (co n tin u ed ):

I s r a e l  
F a r  E a s t

F o r e i g n  S e r v i c e

T o ta l

1
9

11

150

T h a i l a n d 1
P h i l i p p i n e s 1
K o r e a 1
J a p a n 3
M a la y a 2
Ind ia 1

F o r m o s a 2
E g yp t 3
J a p a n 1
M a la y a 1
T h a i l a n d 1
A P O  180 1
A P O  351 1
A P O  205 1

( O v e r s e a s  8 8 , 

USA 62

r e p r e s e n t i n g  46 
c o u n t r i e s )

A B S T R A C T S  O F  P A P E R S  TO BE P R E S E N T E D  AT THE S Y M PO SIU M  
ON IM MUNIZATION AGAINST A RBO R VIRUS IN F E C T IO N S  C O N V E N E D  

BY DR. J O S E P H  E. S M A D E L ,  TO B E  H E L D  ON 2 N O V E M B E R  1962 
A T  THE E L E V E N T H  ANNUAL M E E T IN G  O F  THE A M ER IC A N  S O C IE T Y  

O F  T R O P I C A L  MEDICINE AND H YG IENE,  A T L A N T A ,  G EO R GIA
I m m u n o l o g i c a l  R e l a t i o n s h i p s  A m on g  A r b o r  V i r u s e s  ( J o r d i  C a s a l s ,  The 
R o c k e f e l l e r  F o u n d a t i o n  L a b o r a t o r i e s ,  N ew  Y ork ,  N. Y. )

I n f o r m a t i o n  wil l  be p r e s e n t e d  on  the  a n t i g e n ic  r e l a t i o n s h i p s  w ith in  
the  d i f f e r e n t  g r o u p s  of a r b o r  v i r u s e s  a s  d e t e r m i n e d  by m e a n s  of c r o s s  
i m m u n i t y  and  s e r o l o g i c a l  t e s t s .  O b s e r v a t i o n s  on i n t r a - g r o u p  r e s i s t a n c e  
w il l  be r e p o r t e d .
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S tu d i e s  on A t t e n u a t e d  V E E  V i r u s  V a c c in e  ( R o b e r t  W. M c K in n e y ,  U n i ted  
S t a t e s  A r m y  M e d i c a l  Uni t ,  F o r t  D e t r i c k ,  M a r y l a n d )

The m a t e r i a l  to be p r e s e n t e d  w il l  s u m m a r i z e  the  s t u d i e s  d e a l i n g  
w i th  the d e v e l o p m e n t  and  u s e  of the a t t e n u a t e d  V E E  v i r u s  v a c c i n e .  The 
d i s c u s s i o n  w i l l  c o v e r  the  d e r i v a t i o n  of  the v i r u s ,  i t s  c h a r a c t e r i z a t i o n  a s  
to i n f e c t i v i t y ,  h o s t  r a n g e  and  the  r e s p o n s e  of  s e v e r a l  s p e c i e s  i n c l u d i n g  
m a n  to i n f e c t i o n  with  the  v i r u s .  A lso  i n c l u d e d  wil l  be a d i s c u s s i o n  of 
c r o s s - p r o t e c t i o n  s t u d i e s  in a n i m a l s  i m m u n i z e d  with  the  a t t e n u a t e d  v i r u s  
a n d  c h a l l e n g e d  with 5 d i f f e r e n t  s t r a i n s  of  V E E  v i r u s .

S e l e c t i o n  of  a  V a r i a n t  of W e s t e r n  E q u in e  V i r u s  of  L o w  P a t h o g e n i c i t y  fo r  
S tudy  as  a  L iv e  V i r u s  V a c c in e  ( H a r a l d  N. J o h n s o n ,  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 ,  C a l i f o r n i a  S ta t e  D e p a r t m e n t  of  P u b l i c  H e a l th ,  
B e r k e l e y ,  C a l i f o r n i a )

A p a p e r  d e s c r i b i n g  the e a r l y  s t u d i e s  of  t h i s  v i r u s  was  p u b l i s h e d  in 
V i r o l o g y  in N o v e m b e r ,  1961. C lon in g  of t h i s  v i r u s  h a s  b e e n  c o n t i n u e d  and  
a t  c lo n e  15 a  v a r i a n t  was  s e l e c t e d  fo r  s t u d y  as  an  a t t e n u a t e d  v a c c i n e .  T h e  
a v e r a g e  s u r v i v a l  t i m e s  (AST) fo r  i n fan t  m i c e  i n o c u l a t e d  i n t r a c e r e b r a l l y  o r  
i n t r a p e r i t o n e a l l y  with  th i s  v a r i a n t  a r e  the  s a m e ,  i . e . ,  > 4  d a y s .  As  with  
a l l  c l o n e s  t e s t e d  s u b s e q u e n t  to tha t  r e p o r t e d  in the  p a p e r ,  th i s  c lo n e  i s  no t  
p a t h o g e n i c  fo r  young ad u l t  m i c e  i n o c u l a t e d  i n t r a c e r e b r a l l y  with  any  d o s a g e  
of  v i r u s .  H o w e v e r ,  i n t r a c e r e b r a l  i n o c u l a t i o n s  of >10 in f an t  m o u s e  L D 50 
i n d u c e s  a s o l i d  i m m u n i t y  a g a i n s t  s u b s e q u e n t  i n t r a c e r e b r a l  c h a l l e n g e  with  
n e u r o - a d a p t e d  W e s t e r n  e q u in e  v i r u s .  E a c h  c lo n e  h a s  b e e n  r o u t i n e l y  t e s t e d  
f o r  a n t i g e n i c i t y  by i m m u n i z i n g  young a du l t  m i c e  and  c h a l l e n g i n g  t h e m  a 
m o n th  l a t e r  by i n t r a c e r e b r a l  i n o c u l a t i o n  wi th  n e u r o - a d a p t e d  W e s t e r n  e q u in e  
v i r u s .  The  k ey  to o b t a in in g  m i n i m u m  p a t h o g e n i c i t y  a p p e a r s  to h av e  b e e n  
s e l e c t i o n  of c l o n e s  b a s e d  on the r e l a t i v e  AST f o r  i n f an t  m i c e  i n o c u l a t e d  
i n t r a c e r e b r a l l y  and  i n t r  a p e r i t o n e a l l y ,  th a t  i s ,  when  the  AST b e c a m e  the  
s a m e  fo r  bo th  r o u t e s  of i n o c u l a t i o n ,  i t  was  e v i d e n t  th a t  n e u r o t r o p i s m  
p l a y e d  no p a r t  in the  p a t h o g e n i c i t y  of the  v i r u s .

R i f t  V a l l e y  F e v e r  V i r u s  V a c c in e  (R a y m o n d  R a n d a l l ,  L.  N. B in n ,  a nd  V. R .  
H a r r i s o n ,  W a l t e r  R e e d  A r m y  I n s t i t u t e  of  R e s e a r c h ,  W a s h in g to n  12, D. C.  , 
and  the  D e p a r t m e n t  of M e d ic in e ,  U n i v e r s i t y  of  M a r y l a n d  M e d i c a l  S choo l ,  
B a l t i m o r e  1, M a r y l a n d )

A f o r m a l i n - i n a c t i v a t e d  R i f t  V a l l e y  f e v e r  (R V F )  v i r u s  v a c c i n e  p r e p a r e d  
f r o m  r h e s u s  m o n k e y  k id n e y  c e l l  c u l t u r e s ,  i n f e c t e d  w i th  the  p a n t r o p i c  o r  
f i e ld  s t r a i n  of  the  v i r u s ,  h a s  b ee n  u s e d  to i m m u n i z e  m o r e  th a n  1000
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i n d iv id u a l s  w ithout  c a u s in g  any  u n t o w a r d  r e a c t i o n s .  A n u m b e r  of t h o s e  
i m m u n i z e d  have  w o rk e d  in l a b o r a t o r i e s  w h e re  p a n t r o p i c  R V F  v i r u s  was 
u n d e r  i n v e s t i g a t i o n .  None of the v a c c i n a t e d  p e r s o n s  whose  s e r a  n e u t r a l i z e d  
a h u n d r e d  L D 50 of v i r u s  o r  m o r e  d e v e lo p e d  s ig n s  o r  s e r o l o g i c  e v i d e n c e  of 
i n f e c t io n  d u r in g  the 24 m o n th s  of o b s e r v a t i o n .

B e in g  c o g n iz a n t  of the fac t  tha t  r h e s u s  m o n k e y  k id n ey  c e l l  c u l t u r e s  
u s u a l l y  c o n t a in  one o r  m o r e  s p o n t a n e o u s  v i r u s  c o n t a m i n a n t s ,  we u s e d  a 
1:1000 c o n c e n t r a t i o n  of f o r m a l i n  fo r  i n a c t i v a t i n g  the v a c c in e  i n s t e a d  of 
the  u s u a l  1:4000 c o n c e n t r a t i o n .

F o l lo w in g  the r e p o r t  of Swee t  and  H i l l e m a n  on v a c u o l a t i n g  v i r u s  
(SV4 0 )> we t e s t e d  r e t a i n e d  a l iq u o t s  of s i x  lo t s  of R V F  v ac c in e  of the r h e s u s  
ce 11 type  fo r  th i s  v i r u s .  T h r e e  of the s i x  c o n ta in e d  v iab le  SV 4 q.

As a r e s u l t  of t h e s e  f ind ings ,  the v a c c in e  is  now  being  p r e p a r e d  
f r o m  A f r i c a n  g r e e n  m o n k e y  c e l l  c u l t u r e s  with no f u r t h e r  e v id e n c e  of 
c o n t a m in a t i o n  with SV4 q.

S tud ie s  a r e  being  m a d e  on the  i m m u n o g e n i c  c a p a c i t y  of the  v a c c in e  
fo l lowing  ly o p h i l i z a t i o n .  The a dd i t i o n  of 2% USP h u m a n  s e r u m  a lb u m in  
h a s  been  found to s t a b i l i z e  the  p o t e n c y  of the  p r o d u c t  so  tha t  it  c an  be 
s t o c k p i l e d  o r  s h ip p e d  without  r e f r i g e r a t i o n .

P r o g r e s s  R e p o r t  on J a p a n e s e  B E n c e p h a l i t i s  O C T -54 1  A t t e n u a te d  V i r u s  
S t r a i n  (W„ McD. H a m m o n  and  Jo hn g  S. R h im ,  D e p a r t m e n t  of E p id e m i o l o g y  
and  M ic r o b io lo g y ,  U n i v e r s i t y  of  P i t t s b u r g h  G r a d u a t e  S ch o o l  of P u b l i c  
H ea l th ,  P i t t s b u r g h ,  P e n n s y l v a n i a )

D a ta  wil l  be p r e s e n t e d  on the  s t a b i l i t y  of the s t r a i n  at  v a r i o u s  c u l t u r e  
p a s s a g e  l e v e l s  and  when g row n  at  d i f f e r e n t  t e m p e r a t u r e s .  The a t t e n u a t e d  
s t r a i n  g ro w s  wel l  a t  24° C and at  37° C, but  fa i l s  to m u l t i p ly  at  40° C.
T h is  is  in c o n t r a s t  to the o r i g i n a l  m o s q u i t o  i s o l a t e  f r o m  which i t  was 
d e r i v e d  and  to o th e r  s t r a i n s  of J a p  B v i r u s  which  g r o w  e q u a l ly  w el l  a t  37° C 
and  40° C.  P l a q u e s  a r e  f o r m e d  u n d e r  doub le  a g a r  o v e r l a y .  T h e s e  a r e  
s m a l l e r  than  t h o s e  of the v i r u l e n t  s t r a i n s .  M onkeys  and  c h i m p a n z e e s  
i n o c u l a t e d  s u b c u t a n e o u s l y  on one  o c c a s i o n  with  the  24° C c u l t u r e d  s t r a i n  
O C T -541 ,  fa i l e d  to d ev e lo p  a n t i b o d ie s  and  the f o r m e r  d e v e lo p e d  v i r e m i a  
on c h a l l e n g e  with  the p a r e n t  s t r a i n .  Two o r  t h r e e  i n j e c t i o n s  p r o d u c e d  
a n t i b o d ie s  in m o n k e y s .  O b s e r v a t i o n s  on t e r m i n a l  c a n c e r  v o l u n t e e r s  a r e  
in p r o g r e s s .  The f i r s t  two,  g iven  a 1:10 d i lu t ion ,  r e s p o n d e d  with  v i r e m i a  
a f t e r  10 and  12 d a y s ,  w e r e  a s y m p t o m a t i c ,  and. one d e v e lo p e d  a n t i b o d i e s .
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V i r e m i a  w as  d e t e c t e d  o n ly  by i .  c . m o u s e  i n o c u l a t i o n .  P o s s i b l e  o n c o ly t i c  
e f f e c t  of  v i r u s  is  a l s o  be ing  e v a l u a t e d .  Two s u b s e q u e n t  v o l u n t e e r s  
i n o c u l a t e d  with  1:100 d i lu t io n  p lus  h igh  t i t e r e d  a n t i - J a p a n e s e  B g a m m a  
g lo b u l in  and  2 o t h e r s  w ith  1:1000 d i l u t i o n  w i tho u t  g a m m a  g lo b u l in  hav e  r u n  
a s y m p t o m a t i c  c o u r s e s .  V i r e m i a  and  a n t i b o d y  r e s u l t s  p e n d in g  a t  th i s  
t i m e  ( m i d - J u l y ) .

A t t e n u a t e d  L iv ing  Type  1 D engue  V i r u s  V a c c i n e s  ( C h a r l e s  L.  W i s s e m a n ,  J r . ,  
B e n j a m i n  H. S w e e t* ,  E d w a r d  C.  R o s e n z w e i g  and  O l l i e  R.  E y l e r ,  D e p a r t ­
m e n t  of  M ic r o b io lo g y ,  U n i v e r s i t y  of  M a r y l a n d  M e d i c a l  S ch o o l ,  B a l t i m o r e ,  
M a r y l a n d )

B e g in n in g  w i th  p a r t i a l l y  a t t e n u a t e d  l i n e s  of  the H a w a i i a n  s t r a i n  of 
type  1 d e n g u e  v i r u s  d e v e lo p e d  p r e v i o u s l y  in S a b i n ' s  l a b o r a t o r y ,  f o u r  n e w  
v a r i a n t s  w e r e  p r o d u c e d  in  m i c e ,  p u r i f i e d  by  s e r i a l  t e r m i n a l  d i l u t i o n  
p a s s a g e s  and  c h a r a c t e r i z e d  in s u c k l i n g  and  w e a n l i n g  m i c e  and  in  r h e s u s  
m o n k e y s  fo l low ing  i n t r a c e r e b r a l  i n o c u l a t i o n .  None  p r o d u c e d  p a r a l y t i c  
s i g n s  in m o n k e y s ,  though  o c c a s i o n a l  n e u r o n a l  d e g e n e r a t i o n  w as  o b s e r v e d  
in h i s t o l o g i c a l  s e c t i o n s .  E a c h  s t r a i n ,  s u b s e q u e n t l y  i n o c u l a t e d  in to  a 
s e p a r a t e  g r o u p  of 3 o r  4 h u m a n  v o l u n t e e r s ,  in d o s e s  r a n g i n g  f r o m  abo u t  
2000 to 10, 000 s u c k l i n g  m o u s e  L D ^ q, p r o d u c e d  g r e a t l y  m o d i f i e d  i n f e c t i o n .  
T h r e e  of  the  s t r a i n s  p r o d u c e d  m i l d  to m o d e r a t e  s y s t e m i c  s i g n s ,  s l i g h t  
e l e v a t i o n  of t e m p e r a t u r e  and  r a s h .  The  r e m a i n i n g  s t r a i n ,  d e s i g n a t e d  a s  
the  MD-1 s t r a i n ,  p r o d u c e d  no d e t e c t a b l e  s y m p t o m s ,  f e v e r ,  i n c a p a c i t a t i o n  
o r  r a s h .  Yet  it  e l i c i t e d  the  p r o d u c t i o n  of  n e u t r a l i z i n g  a n t i b o d i e s  j u s t  a s  
the  o t h e r  t h r e e  s t r a i n s  d id .  Two a d d i t i o n a l  g r o u p s  of  10 v o l u n t e e r s  e a c h  
w e r e  s u b s e q u e n t l y  i n o c u l a t e d  with  20, 000 and  2 00 , 000 s u c k l i n g  m o u s e  
L D ^ q d o s e s  of  the  MD-1 s t r a i n .  A ga in ,  no s i g n i f i c a n t  s y m p t o m s ,  f e v e r ,  
i n c a p a c i t a t i o n  o r  r a s h  o c c u r r e d .  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  d e t e c t a b l e  
by the  f o u r t e e n t h  d ay  a f t e r  v a c c i n a t i o n .  HI a n t i b o d i e s  a p p e a r e d  i r r e g u l a r l y  
and ,  when  p r e s e n t ,  w e r e  of low t i t e r .  C F  a n t i b o d i e s  w e r e  not  d e t e c t e d .

* P r e s e n t  a d d r e s s :  R e s e a r c h  A s s o c i a t e ,  M e r c k ,  S h a r p ,  and  D o h m e  
R e s e a r c h  L a b s ,  W e s t  P o i n t ,  P e n n s y l v a n i a .

An I m m u n i z a t i o n  P r o c e d u r e  A g a i n s t  C e r t a i n  G r o u p  B A r b o r  V i r u s e s  
(W in s to n  H. P r i c e ,  R a lp h  L e e ,  W a l t e r  O ' L e a r y ,  J a m e s  P a r k s ,  and  
J a m e s  G a n a w a y ,  D e p a r t m e n t  of E p i d e m i o l o g y ,  J o h n s  H op k in s  U n i v e r s i t y  
S c h o o l  of  H yg ien e  and  P u b l i c  H ea l th ,  B a l t i m o r e ,  M a r y l a n d )

U s in g  the  s e r o l o g i c  r e l a t i o n s h i p s  th a t  e x i s t  b e t w e e n  m e m b e r s  of 
the  g r o u p  B a r b o r  v i r u s e s ,  an e x p e r i m e n t a l  i m m u n i z a t i o n  p r o c e d u r e
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a g a i n s t  c e r t a i n  g r o u p  B a r b o r  v i r u s e s  h as  b ee n  s t u d i e d  in p r i m a t e s  tha t  
i n v o lv e s  a t r i p l e  i n o c u l a t i o n  p r o c e d u r e  in which  17D y e l lo w  f e v e r  v a c c in e  
i s  fo l low ed  s u b s e q u e n t l y  by i n j e c t i o n s  of  a t t e n u a t e d  s t r a i n s  of W e s t  N ile  
v i r u s  and  TP21 v i r u s  r e s p e c t i v e l y .  T h i s  p r o c e d u r e  wil l  p r o t e c t  p r i m a t e s  
to a g r e a t  e x t e n t  when  the v a c c i n a t e d  a n i m a l s  a r e  c h a l l e n g e d  s u b c u t a n e o u s l y  
with  o v e r  1000 in f e c t io u s  d o s e s  of any  of the fo l lowing  v i r u l e n t  g r o u p  B 
v i r u s e s :  d en g u e ,  typ es  1, 2, 3, o r  4; St .  Lou i s  e n c e p h a l i t i s ;  J a p a n e s e  B 
e n c e p h a l i t i s ;  W es t  N i le ;  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 ;  K y a s a n u r  
F o r e s t  D i s e a s e  (KFD);  O m s k ;  C e n t r a l  E u r o p e a n  t i c k - b o r n e  e n c e p h a l i t i s ;  
W e s s e l s b r o n ;  and  3 r e c e n t l y  i s o l a t e d  n e w  g r o u p  B a r b o r  v i r u s e s .

The a t t e n u a t e d  s t r a i n  of  TP21 a lo n e  wil l  p r o t e c t  p r i m a t e s  a g a i n s t  
s u b c u t a n e o u s  c h a l l e n g e  with  m a n y  i n f e c t io u s  d o s e s  of a l l  7 o th e r  v i r u s e s  
of the R u s s i a n  s p r i n g  s u m m e r  g r o u p .  E f f i c a c y  of the v a c c in e  is  b a s e d  on 
the  h e ig h t  and  d u r a t i o n  of the v i r e m i a  of v a c c i n a t e d  a n i m a l s  as  c o m p a r e d  
to the v i r e m i a s  found in c o n t r o l  a n i m a l s  when both  g r o u p s  of a n i m a l s  a r e  
c h a l l e n g e d  as wel l  a s  on h i s t o p a t h o l o g i c  s i g n s  of e n c e p h a l i t i s  in the  b r a i n  
and  s p in a l  c o r d  of c o n t r o l  and  v a c c i n a t e d  a n i m a l s  u s in g  S m i t h ' s  i n t r a c e r e b r a l  
s t a r c h  t e c h n iq u e .  The va lue  of the  t r i p l e  v a c c i n a t i o n  p r o c e d u r e  wil l  be 
d i s c u s s e d  p a r t i c u l a r l y  in r e l a t i o n  to p r o t e c t i o n  a g a i n s t  P o w a s s a n  v i r u s  as  
th i s  is  an i l l u m i n a t i n g  e x a m p l e  of how  the p r i n c i p l e  of s e r o l o g i c  o v e r l a p  
a c t s  in the v a c c i n a t i o n  p r o c e d u r e .

O r a l  i m m u n i z a t i o n  of s p i d e r  m o n k e y s  with the a t t e n u a t e d  s t r a i n  of 
TP21 wil l  p r o t e c t  t h e m  a g a i n s t  s u b c u t a n e o u s  c h a l l e n g e  by K y a s a n u r  F o r e s t  
D i s e a s e .

In o r d e r  to o b ta in  the m a x i m u m  and  b r o a d e s t  p r o t e c t i o n  a g a i n s t  the 
g r e a t e s t  n u m b e r  of g roup  B a r b o r  v i r u s e s ,  u s in g  the p r i n c i p l e  of s e r o l o g i c  
o v e r l a p ,  i t  is  i m p o r t a n t  to s e l e c t  the  r i g h t  g r o u p  B v i r u s e s  and to i n o c u l a t e  
t h e m  in the  p r o p e r  t e m p o r a l  s e q u e n c e .  I n a c t i v a t e d  v i r u s e s ,  a t  l e a s t  u n d e r  
o u r  e x p e r i m e n t a l  c o n d i t io n s ,  cou ld  no t  be s u b s t i t u t e d  fo r  the a t t e n u a t e d  
s t r a i n s .  The r e a s o n s  fo r  th i s  w il l  be d i s c u s s e d  as  w el l  a s  d a t a  r e l a t i n g  to 
the  d u r a t i o n  of i m m u n i t y  p r o d u c e d  by the  t r i p l e  v a c c i n a t i o n  p r o c e d u r e .

D a t a  on the s a f e ty  and  p e r m a n e n c e  of the  a t t e n u a t e d  c h a r a c t e r i s t i c s  
of  W es t  N ile  v i r u s  and  TP21 v i r u s  fo r  p o s s i b l e  h u m a n  u s e  wil l  be p r e ­
s e n t e d  a long  with p r o b l e m s  of a t t e n u a t i n g  t h e s e  v i r u s e s .  F o r  e x a m p l e ,  
s t u d i e s  of  p laq ue  p u r i f i e d  i s o l a t e s  of TP21 v i r u s  have  show n  tha t  the 
m a j o r i t y  of  s u c h  i s o l a t e s  i n c r e a s e  in v i r u l e n c e  a f t e r  c h i c k  e m b r y o  p a s s a g e  
a s  m e a s u r e d  by the  e n c e p h a l i t o g e n i c  a b i l i t y  in r h e s u s  m o n k e y s  and  p e r i p h e r a l  
i n f e c t i v i t y  in m i c e .  Such  a p h e n o m e n o n  does  not  o c c u r  in TP21 v i r u s  i s o l a t e s  
g r o w n  in  h a m s t e r  k id n ey  t i s s u e  c u l t u r e s .
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SUM M ARY O F  M E E T I N G  ON S C I E N T I F I C  G R O U P  ON Y E L L O W  
F E V E R  R E S E A R C H  IN E A S T  A F R I C A  

S U B M I T T E D  BY DR. A R T U R O  S A E N Z ,  M E D I C A L  O F F I C E R  F O R  
A R B O V IR U S E S ,  W ORLD H E A L T H  O R G A N IZ A T IO N  

G E N E V A ,  S W I T Z E R L A N D

The s e c o n d  m e e t i n g  of  the S c i e n t i f i c  G r o u p  on Y e l l o w  F e v e r  R e s e a r c h  
in  E a s t  A f r i c a  took  p l a c e  in G e n e v a ,  30 M ay-1  J u n e  1962.

The  r e s u l t s  of  the s t u d i e s  c a r r i e d  out  in E t h i o p i a  with  the  s u p p o r t  
of  WHO d u r i n g  the  1961/62 e p i d e m i c  s e a s o n  u n d e r  the  d i r e c t i o n  of D r .  C.  
S e r i e ,  D i r e c t o r ,  I n s t i t u t e  P a s t e u r ,  A dd is  A b a b a ,  w e r e  r e v i e w e d  and  
a n a l y z e d  by the  G r o u p .  E p i d e m i o l o g i c a l  and  e n t o m o l o g i c a l  s u r v e y s  hav e  
b e e n  c a r r i e d  out  in s e v e r a l  a r e a s  of  the  c o u n t r y .  S tu d i e s  on the  s e r a  
c o l l e c t e d  a r e  not  ye t  c o m p l e t e  but  h igh  i m m u n i t y  r a t e s  have  b e e n  found  
in the  p o p u la t io n  of  s o m e  of the a r e a s .  A c o m p l e t e  r e p o r t  w i l l  be p u b l i s h e d  
a s  so o n  a s  the  s t u d i e s  a r e  f i n i s h e d .

An a c t i v e  e p i d e m i c  focus  was  found  in a s m a l l  v a l l e y  ( T c h a b e r a )  in 
t h e  s o u t h w e s t  of the  c o u n t r y .  T h r e e  y e l l o w  f e v e r  i s o l a t i o n s  w e r e  m a d e  
f r o m  h u m a n  c a s e s  s e e n  in J a n u a r y  1962 at  M a n e r a ,  in the  T c h a b e r a  V a l l e y .  
In M a r c h  1962, tw e lv e  s t r a i n s  of y e l l o w  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  
A e d e s  s i m p s o n i  in the  s a m e  r e g i o n .  In one  s e r i e s  of  e x p e r i m e n t s ,  f i e l d -  
c a p t u r e d  A e d e s  s i m p s o n i  w e r e  p e r m i t t e d  to b i te  baby  m i c e  and  t r a n s m i s s i o n  
of  y e l l o w  f e v e r  was  o b t a in e d .

N in e ty  p e r  c e n t  of the  m o s q u i t o e s  c a p t u r e d  in the  T c h a b e r a  a r e a  w e r e  
A e d e s  s i m p s o n i  and  a s m a l l  d a r k  and  a l a r g e  p a l e  v a r i e t y  of  t h i s  m o s q u i t o  
w e r e  r e c o g n i z e d .  T h e s e  two v a r i e t i e s  o c c u r r e d  t o g e t h e r  in a p p r o x i m a t e l y  
e q u a l  n u m b e r  and  b e h a v e d  s i m i l a r l y .  The two v a r i e t i e s  w e r e  p o o l e d  fo r  
i n o c u l a t i o n  fo r  v i r u s  i s o l a t i o n  but  one  o r  m o r e  m o s q u i t o e s  f r o m  e a c h  p oo l  
w e r e  s a v e d  fo r  l a t e r  t a x o m o n i c  v e r i f i c a t i o n .  T a x o m o n i c  s t u d i e s  a r e  be ing  
c a r r i e d  ou t  now. A e d e s  a e g y p t i  was  no t  found  in the T c h a b e r a  r e g i o n .

T he  s t r a i n s  of  v i r u s  a s  wel l  a s  s a m p l e s  of  the s e r a  c o l l e c t e d  d u r i n g  
the  s e r o l o g i c a l  s u r v e y s  h av e  b ee n  s e n t  to c o l l a b o r a t i n g  l a b o r a t o r i e s  in 
D a k a r  ( I n s t i t u t  P a s t e u r ) ,  P a r i s  ( I n s t i t u t  P a s t e u r ) ,  N e w  Y o r k  ( R o c k e f e l l e r  
F o u n d a t i o n ) ,  and  E n t e b b e  ( E a s t  A f r i c a  V i r u s  R e s e a r c h  I n s t i t u t e ) .  All  v i r u s  
s t r a i n s  f r o m  h u m a n s  and  m o s q u i t o e s  thus  f a r  a d e q u a t e l y  e x a m i n e d  by the  
c o l l a b o r a t i n g  l a b o r a t o r i e s  have  b e e n  c o n f i r m e d  a s  y e l l o w  f e v e r .  A h igh  
p r o p o r t i o n  of  s e r a  f r o m  m o n k e y s  (C o lo b u s  and  b a b o o n s )  c a u g h t  in the  f o r e s t  
n e a r  the  e p i d e m i c  a r e a  had  been  found  to be p o s i t i v e .
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The s t u d i e s  to be c a r r i e d  out  d u r in g  the c o m in g  s e a s o n  w e r e  
d i s c u s s e d .  S e r o l o g i c a l  and e n t o m o l o g i c a l  s u r v e y s  wil l  be u n d e r t a k e n  
in a r e a s  no t  yet  e x p l o r e d ,  and  i n t e n s iv e  e p i d e m io l o g i c a l ,  e n t o m o lo g i c a l ,  
v i r o l o g i c a l ,  and  m a m m a l o g i c a l  s t u d i e s  wil l  be c o n t in u ed  in the  T c h a b e r a  
a r e a .

R E P O R T  F R O M  DR. A. M. V ILC HES,  VIRUS ADVISER 
C O M M U N IC A B L E  DISEASES BRAN CH  

PAN A M E R IC A N  H E A L T H  O RGANIZATION,  WASHINGTON, D. C.

The r e c e n t  i s o l a t i o n s  of  v e s i c u l a r  s t o m a t i t i s  f r o m  a r t h r o p o d s  
in n a t u r e  (MARU, B e l e m  V i ru s  L a b o r a t o r y ) ,  t h e i r  a r t i f i c i a l  t r a n s m i s s i o n  
by A. a e g y p t i  in the  l a b o r a t o r y  (IVIC), and o t h e r  p r o p e r t i e s  th e y  s h a r e  
with  the a r b o v i r u s e s  m a k e  i t  l i k e ly  tha t  they  wil l  be e n c o u n t e r e d  by 
w o r k e r s  in the f i e ld .  It wil l  be i n t e r e s t i n g  to m a k e  i t  known,  t h e r e f o r e ,  
th a t  the P a n  A m e r i c a n  F o o t - a n d - M o u t h  D i s e a s e  C e n t e r  in Rio  de J a n e i r o  
w i l l  a c c e p t  v i r u s  s a m p l e s  fo r  i d e n t i f i c a t i o n  and  d i f f e r e n t i a l  d i a g n o s i s  
w ith  F o o t - a n d - M o u t h  v i r u s e s  as  w el l  a s  p a i r e d  s e r u m  s a m p l e s  fo r  C F  
t e s t s .

M a t e r i a l s  to be t e s t e d  shou ld  be a d d r e s s e d  to:

D r .  W i l l i a m  M. H e n d e r s o n  
C e n t r o  A m e r i c a n o  de F e b r e  A f to s a  
C a ix a  P o s t a l  589 
R io  de J a n e i r o ,  B r a z i l

D r .  W i l l i a m  C. R e e v e s  and  D r .  W i l l i a m  F .  S c h e r e r ,  a c t in g  as 
C o n s u l t a n t s  of  the P a n  A m e r i c a n  H e a l th  O r g a n i z a t i o n ,  s u r v e y e d  the  
c u r r e n t  r e s e a r c h  a c t i v i t i e s  in the  c o u n t r i e s  of  L a t in  A m e r i c a  and  m a d e  
r e c o m m e n d a t i o n s  fo r  t h e i r  s u p p o r t  and  c o o r d i n a t i o n .  T h e i r  r e p o r t  
w as  s u b m i t t e d  to the  P a n  A m e r i c a n  H ea l th  O r g a n i z a t i o n ' s  A d v i s o r y  
C o m m i t t e e  on  M ed ic a l  R e s e a r c h ,  which  m e t  fo r  the  f i r s t  t im e  in 
W a sh ing ton  on Ju ne  18-22, 1962.
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R E P O R T  F R O M  DR. W. McD HAMMON 
ON THE AUGUST 1962 VIRUS N O M E N C L A T U R E  S U B ­

C O M M I T T E E  M E E T IN G ,  M O N T R E A L ,  CANADA

I a t t e n d e d  the m e e t i n g s  of  the  I n t e r n a t i o n a l  S u b c o m m i t t e e  on V i r u s  
N o m e n c l a t u r e  (C. H. A n d r e w e s ,  C h a i r m a n )  at  the  I n t e r n a t i o n a l  C o n g r e s s  
f o r  M ic r o b io l o g y  a t  M o n t r e a l  and  a s  c h a i r m a n  of the S u b g r o u p  on A r t h r o p o d -  
b o r n e  V i r u s e s  gave  a r e p o r t  w hich  i s  p r e s e n t e d  be low .  J o r d i  C a s a l s ,
P i e r r e  L e p i n e ,  and  G e o r g e  D ick  w e r e  o t h e r  m e m b e r s  of  the  s u b g r o u p .
J o r d i  C a s a l s  m a d e  a  n u m b e r  of h e lp fu l  s u g g e s t i o n s  in the  w r i t i n g  o f  the  
r e p o r t .  L e p in e  a p p r o v e d  the  r e c o m m e n d a t i o n s ,  w i thou t  c o m m e n t  on the  
d e s c r i p t i v e  p o r t i o n  and  no c o m m e n t s  hav e  b e e n  r e c e i v e d  f r o m  D ic k .

The  a c t i o n  of  the c o m m i t t e e  w as  c o m p l e t e  e n d o r s e m e n t  o f  a l l  the  
r e c o m m e n d a t i o n s .  T h e r e f o r e ,  a r b o v i r u s ,  a s  a  s i n g l e  w ord ,  s p e l l e d  w i thou t  
an  " r ", h a s  now  b e c o m e  the  o f f i c i a l ly  a p p r o v e d  n a m e  of th i s  v i r u s  g r o u p .
It m a y  th u s  be u s e d  a lone  and  is  no l o n g e r  a m e r e  a b b r e v i a t i o n  of  A r t h r o p o d -  
b o r n e  a n i m a l  v i r u s e s .  T he  a c t i o n s  of  the  S u b c o m m i t t e e  on N o m e n c l a t u r e  
of  V i r u s e s  wil l  be p u b l i s h e d ,  a long  with  the  s u b g r o u p  r e p o r t  g iven  h e r e .

In r e s p e c t  to t a x o n o m y ,  the S u b c o m m i t t e e  n o t e d  tha t  th i s  g r o u p  is  
u n i f i e d  o n ly  by a  c o m m o n  type  of e p i d e m i o l o g i c  c y c l e ,  but  i s  o t h e r w i s e  a 
h e t e r o g e n e o u s  g r o u p  in r e s p e c t  to s i z e  and  a  few  o t h e r  known  c h a r a c t e r i s t i c s .  
The  g r o u p  w i l l  not  be g r a n t e d  the f i r m  type  of t a x o n o m i c  p o s i t i o n  g iven  s u c h  
o t h e r s  l ike  the  p o x v i r u s  o r  m y x o v i r u s  g r o u p s ,  but  i s  a p p r o v e d  a s  a g r o u p  
t e m p o r a r i l y  s i n c e  th i s  c l a s s i f i c a t i o n  s e r v e s  a v e r y  u s e f u l  p u r p o s e .
E v e n t u a l l y ,  t h e s e  v i r u s e s  wil l  p r o b a b l y  be s u b d i v i d e d  in to  s e v e r a l  g r o u p s  
with  s e p a r a t e  g r o u p  n a m e s ,  e a c h  c o m p o s e d  o f  v i r u s e s  w ith  s i m i l a r  s i z e ,  
p r o b a b l y  s i m i l a r  n u m b e r s  of c a p s o m e r e s ,  e a c h  with  o r  w i tho u t  c u b i c l e  o r  
h e l i c a l  s y m m e t r y ,  with o r  w ithou t  an  e n v e lo p e ,  the v i r u s  f o r m e d  in the  
n u c l e u s  o r  in the c y t o p l a s m ,  e t c .  D a t a  of t h i s  type  a r e  b ad ly  n e e d e d  to b r i n g  
m o r e  o r d e r  into  the  t a x o n o m y  and  c l a s s i f i c a t i o n  of o u r  g ro u p .

R e p o r t  of the  A r t h r o p o d - b o r n e  V i r u s  S u b g r o u p :

T he  A r t h r o p o d - b o r n e  A n i m a l  V i r u s e s  a r e  a l a r g e  g r o u p  of ab o u t  150 
r e c o g n i z e d  v i r u s e s ,  m e m b e r s  of  w h ich  f ind  n a t u r a l  h o s t s  in one  o r  m o r e  of 
a  n u m b e r  of  v e r t e b r a t e  s p e c i e s  i n c lu d in g  m a n ,  o t h e r  m a m m a l s ,  b i r d s ,  and  
p o s s i b l y  c e r t a i n  r e p t i l e s  and  a m p h i b i a n s .  P r e s u m a b l y ,  t h e i r  un ique  
c h a r a c t e r i s t i c  i s  n a t u r a l l y  o c c u r r i n g  b i o l o g i c a l  t r a n s m i s s i o n  ( in v o lv in g  
m u l t i p l i c a t i o n  and  an 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 h r o u g h  the  b i te  of an 
a r t h r o p o d  to a v e r t e b r a t e .  V i r e m i a  in a v e r t e b r a t e  s e r v e s  a s  a s o u r c e  of  
v e c t o r  i n f e c t i o n .  T h u s ,  th i s  c l a s s i f i c a t i o n  is  b a s e d  on b io lo g ic  c r i t e r i a  
r e l a t e d  to the  l i fe  c y c l e  of the  a g e n t .
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V e c t o r s  a r e  known to inc lud e  m o s q u i t o e s ,  s a n d  f l i e s ,  t i c k s ,  m i t e s ,  

and  m id g e s  ( C u l i c o i d e s ). In no i n s t a n c e  is  p a th o lo gy  r e c o g n i z e d  in the 
a r t h r o p o d  v e c t o r ,  whi le a wide s p e c t r u m  of d i s e a s e s ,  o r  i n f ec t io n  without  
d i s e a s e  m a y  be p r o d u c e d  in v e r t e b r a t e s .

U n fo r tu n a t e ly ,  d e m o n s t r a t i o n  of the  c o m p l e t e  b io lo g ica l  v i r a l  c yc le  
p o s t u l a t e d  as  the c r i t e r i o n  of  c l a s s i f i c a t i o n  is  t im e  c o n s u m i n g  and  d i f f i cu l t  
and  has  been  d e m o n s t r a t e d  fo r  on ly  a l i m i t e d  n u m b e r  of v i r u s e s  now  c o n ­
s i d e r e d  m e m b e r s  of  the g ro up .  In m o s t  i n s t a n c e s  a v i r u s  has  b ee n  in c lu d e d  
a s  a  p r o b a b l e  m e m b e r  on the  b a s i s  of  l e s s  s t r i n g e n t  but  n e v e r t h e l e s s  h igh ly  
s u g g e s t i v e  e v i d e n c e ,  i . e . ,  a n t i g e n ic  r e l a t i o n s h i p  to an e s t a b l i s h e d  m e m b e r  
c o m b i n e d  with  s i m i l a r i t y  of  c e r t a i n  b io l o g i c a l  p r o p e r t i e s ,  a b i l i t y  to be 
e x p e r i m e n t a l l y  p r o p a g a t e d  in s e r i e s  in c e r t a i n  b lo o d su c k in g  a r t h r o p o d s  when 
i n g e s t e d  o r  i n o c u l a t e d  p a r  e n t e r  a l ly ,  o r  i s o l a t i o n  f r o m  a f ield  c o l l e c t e d  
s u s p e c t  v e c t o r  which  did not  con ta in  v i s i b l e  b lood.  S e v e r a l  of t h e s e  c r i t e r i a  
hav e  been  m e t  by m o s t  v i r u s e s  now c l a s s i f i e d  as a r t h r o p o d - b o r n e  a n i m a l  
v i r u s e s .

P h y s i c a l  and  c h e m i c a l  c h a r a c t e r i s t i c s  of  m o s t  of  the v i r u s e s  now 
in c lu d e d  in the g r o u p  have  not  been  wel l  s tu d i e d .  The one c h a r a c t e r i s t i c  
e x a m i n e d  for  the g r e a t e s t  n u m b e r  (about  t w o - t h i r d s )  is  s e n s i t i v i t y  to e t h e r  
o r  d e s o x y c h o l a t e . With r a r e  e x c e p t i o n s  a l l  have  been  found r e l a t i v e l y  
s e n s i t i v e ,  a l th ou g h  the d e g r e e  of s e n s i t i v i t y  v a r i e s  c o n s i d e r a b l y .  In the 
e x c e p t i o n s  ( l ike Mag 115 & P-581) to th i s  g e n e r a l  c h a r a c t e r i s t i c ,  c l a s s i f i c a t i o n  
of the v i r u s  in the  a r t h r o p o d - b o r n e  g r o u p  r e m a i n s  u n c e r t a i n ,  though  the 
a g e n t s  w e r e  i s o l a t e d  f r o m  m o s q u i t o e s .  All  th o se  t e s t e d  (few) c o n ta in  RNA. 
S iz e s  of  the  few  t e s t e d  v a r y  g r e a t l y ,  r a n g i n g  f r o m  abou t  20 m u  to p o s s i b l y  
a s  l a r g e  as  150 o r  180 m u  (Blue  tongue ,  I l e s h a  and T u r l o c k ) ,  but  m o s t  a r e  
a t  the s m a l l  end  of  the s p e c t r u m .  M os t  of t h o s e  e x a m i n e d  fo r  s h a p e  a r e  
s p h e r i c a l ,  a l thoug h  r o d s  have  a l s o  been  d e s c r i b e d .  S ta b i l i ty  to hea t  v a r i e s  
c o n s i d e r a b l y  but in g e n e r a l  they  a r e  r e l a t i v e l y  u n s t a b l e  at  37° and  56° .  The 
r a n g e  of  pH s t a b i l i t y  has  been  t e s t e d  fo r  on ly  a few and  in t h e s e  it  a p p e a r s  
to be in a  r e l a t i v e l y  h igh  a lk a l i n e  r a n g e .  All  t e s t e d  so  f a r  r e t a i n  i n f e c t iv i ty  
when ly o p h i l i z e d  o r  when f r o z e n  a t  abou t  - 7 0 ° .  Many can  be p r e s e r v e d  
wel l  in 50% g l y c e r i n e  at  pH 7. 2 o r  above  at  5° C for  m a n y  m o n th s  o r  y e a r s .  
The few  t e s t e d  in the p r e s e n c e  of 1 M MgCl^ a r e  r e n d e r e d  m o r e  l a b i l e  to 
hea t  at  50° C.  P r o t e i n  d ig e s t in g  e n z y m e s  r e a d i l y  i n a c t i v a t e  s o m e  (G ro up  B) 
and  not  o t h e r s  (G roup  A). A few h av e  been  t e s t e d  fo r  s e n s i t i v i t y  to c e r t a i n  
s u l f h y d r y l  r e a g e n t s  and aga in  i m p o r t a n t  d i f f e r e n c e s  w e r e  n o ted  b e tw ee n  
t h o s e  of g ro u p s  A and B, the f o r m e r  not  a f f e c t e d .  M os t  of the v i r u s e s ,  
when p r o p e r l y  t r e a t e d ,  wil l  a g g lu t i n a t e  e r y t h r o c y t e s  of one  o r  m o r e  s p e c i e s  
of  v e r t e b r a t e .
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M os t  v i r u s e s  in the g r o u p  p r o d u c e  e n c e p h a l i t i s  when  i n o c u l a t e d  

i n t r a c e r e b r a l l y  in s u c k l i n g  m i c e ,  o r  s u c k l i n g  h a m s t e r s ,  whi le  g r e a t  
v a r i a t i o n  o c c u r s  in t h e i r  a b i l i t y  to p r o d u c e  d i s e a s e  by o t h e r  r o u t e s  of 
i n o c u l a t i o n  o r  in o l d e r  a n i m a l s .  S u s c e p t i b i l i t y  to d i s e a s e  of  o t h e r  a n i m a l  
s p e c i e s  v a r i e s  g r e a t l y .  In t i s s u e  c u l t u r e s  m a n y  v i r u s e s  m u l t i p l y  r e a d i l y  
in one  o r  m a n y  t y p e s  of p r i m a r y  o r  c o n t i n u o u s  c e l l  l i n e s ,  s o m e  with  
c y t o p a t h o g e n i c  e f f e c t s .  S o m e  v i r u s e s  p r o d u c e  p l a q u e s  r e a d i l y  u n d e r  a g a r  
e v e n  though  th e y  do not  p r o d u c e  c y t o p a t h o g e n i c  e f f e c t s  in r e g u l a r  m o n o -  
l a y e r  c u l t u r e s .

At p r e s e n t ,  f i n a l  i d e n t i f i c a t i o n  of  t h e s e  v i r u s e s  d e p e n d s  a l m o s t  
e n t i r e l y  on a n t i g e n i c  s t r u c t u r e  a s  r e v e a l e d  t h r o u g h  one  o r  m o r e  t y p e s  of 
i m m u n o l o g i c a l  t e s t s .  P a t h o g e n i c i t y  of  a  n u m b e r  of  v i r u s e s  h a s  b ee n  a l t e r e d  
t h r o u g h  l a b o r a t o r y  m a n ip u l a t i o n ,  but  i m p o r t a n t  a n t i g e n i c  c h a n g e s  do no t  
a p p e a r  to be r e a d i l y  p r o d u c e d  in the  l a b o r a t o r y  i f  at  a l l .

No n a t u r a l  o r  u s e f u l  t a x o n o m i c  s u b c l a s s i f i c a t i o n ,  b a s e d  on p h y s i c a l  
o r  c h e m i c a l  p r o p e r t i e s ,  p a th o g e n i c i t y ,  t i s s u e  c u l t u r e  s u s c e p t i b i l i t y  o r  
r a n g e  of  v e r t e b r a t e  o r  a r t h r o p o d  h o s t s ,  a p p e a r s  p o s s i b l e  a t  p r e s e n t .
C e r t a i n  g r o u p s  and  s u b g r o u p s  a r e  a p p a r e n t  on the  b a s i s  of  a n t i g e n i c  s t r u c t u r e .  
S in ce  at  p r e s e n t  t h e s e  s a m e  c h a r a c t e r i s t i c s  a r e  e s s e n t i a l  f o r  i d e n t i f i c a t i o n  
of  i n d i v i d u a l  v i r u s e s ,  th i s  type  of  s u b c l a s s i f i c a t i o n  a p p e a r s  to s e r v e  a  u s e f u l  
r o l e ,  a l t h o u g h  with  f u r t h e r  k n o w le d g e  of o t h e r  p h y s i c a l  and  c h e m i c a l  
p r o p e r t i e s  a  b e t t e r  b a s i s  m a y  w el l  be found .

At p r e s e n t ,  a l m o s t  a l l  of the  l a r g e  n u m b e r  of n e w ly  d e s c r i b e d  a g e n t s  
in the  g r o u p  a r e  b e in g  g iven  l o c a l  p l a c e  n a m e s  of  the  a r e a  of  o r i g i n a l  
i s o l a t i o n .  A few  of the  v i r u s e s  long  r e c o g n i z e d  a r e  n a m e d  fo r  the  d i s e a s e  
with  w hich  they  w e r e  e t i o l o g i c a l l y  a s s o c i a t e d  s u c h  a s  y e l l o w  f e v e r ,  b lue  
ton g ue ,  l ou p in g  i l l ,  e t c .  S o m e ,  l ike  d en g u e  t y p e s  3 and  4, h a v e  b e e n  so  
n a m e d  b e c a u s e  of t h e i r  c l o s e  i m m u n o l o g i c  r e l a t i o n s h i p  to p r e v i o u s l y  
r e c o g n i z e d  d e n g u e - p r o d u c i n g  v i r u s e s  type  1 and  2 .

" A r t h r o p o d - b o r n e  v i r u s e s "  h a s  c o m e  to be a w e l l - a c c e p t e d  n a m e  t h r o u g h  
u s a g e  fo r  t h i s  g r o u p  of a g e n t s ,  b eg in n in g  wi th  u s a g e  fo r  a  g r o u p  c a u s i n g  
e n c e p h a l i t i s  - - t h e  a r t h r o p o d - b o r n e  v i r u s  e n c e p h a l i t i d e s  ( H a m m o n  and  
R e e v e s ) .  Two a b b r e v i a t i o n s  fo r  a r t h r o p o d - b o r n e  a r e  in c u r r e n t  u s e ,
" a r b o r "  ( C a s a l s )  h a v in g  p r i o r i t y  and  " a r b o "  ( H a m m o n )  s u g g e s t e d  as  a 
m o d i f i c a t i o n .  T h e s e  a r e  u s u a l l y  u s e d  a s  s e p a r a t e  w o r d s  to avo id  the  c o n ­
n o t a t i o n  of o f f i c i a l l y  a c c e p t e d  n o m e n c l a t u r e  a s  r e p r e s e n t e d  by a d e n o v i r u s ,  
m y x o v i r u s ,  p o l i o v i r u s ,  e t c .
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C o m m i t t e e  R e c o m m e n d a t i o n s

It i s  r e c o m m e n d e d  tha t :
1. T h i s  g r o u p  of a g e n t s  be r e c o g n i z e d  a s  a m a j o r  g roup .

2. The  g r o u p  be n a m e d  A r b o v i r u s .  The  a b b r e v i a t i o n  a r b o r  v i r u s  
h a s  been  u s e d  by m a n y  in th i s  f ie ld .  T h i s  m i n o r  chan ge  in s p e l l i n g  is  
r e c o m m e n d e d  to avo id  any  c o n n o ta t io n  tha t  a r b o r  m ig h t  have  with  the p la n t  
v i r u s  g ro u p .

3. A u th o r s  be e n c o u r a g e d  to give  p la c e  n a m e s  r a t h e r  than  d i s e a s e  
n a m e s  to n e w  v i r u s e s  e x c e p t  w ith in  a g ro u p  l ike  dengue  w h e r e  a n o t h e r  
n u m e r i c a l  p a t t e r n  h a s  a l r e a d y  been  e s t a b l i s h e d .

4.  S u b g r o u p in g  be c on t in u ed  as at  p r e s e n t  by a n t ig e n ic  r e l a t i o n s h i p s  
a s  they  a r e  r e c o g n i z e d .

5. No o f f i c i a l  n o m e n c l a t u r e  be a p p l i e d  to t h e s e  s u b g r o u p s ,  now  known 
a s  g ro u p s  A, B, C,  B u n y a m w e r a ,  G u a m a ,  B w a m b a ,  C a l i f o r n i a ,  e t c .  , 
s i n c e  sh i f t i n g  i s  o c c u r r i n g  and  n e w  r e l a t i o n s  a r e  a p p e a r i n g  b e tw e e n  and 
with in  c e r t a i n  of t h e s e  g r o u p s .

6 . W o r k e r s  be e n c o u r a g e d  to e x p l o r e  the  p h y s i c a l  and  c h e m i c a l  
c h a r a c t e r i s t i c s  of the r a p i d l y  g r o w in g  g r o u p  in o r d e r  tha t  b e t t e r  t a x o n o m ic  
c l a s s i f i c a t i o n  be r e a l i z e d .

R E P O R T  F R O M  THE T R O P I C A L  MEDICINE 
SURVEY,  N A T IO N A L  ACADEM Y O F  S C I E N C E S ,  N A T IO N A L

R E S E A R C H  C OU NC IL
A s tu d y  of n e e d s  and  r e s o u r c e s  fo r  r e s e a r c h  in the  b r o a d  f ie ld  of 

t r o p i c a l  h e a l t h  h a s  been  u n d e r t a k e n  by the D iv i s io n  of M e d ic a l  S c i e n c e s ,  
N a t i o n a l  A c a d e m y  of S c i e n c e s ,  N a t i o n a l  R e s e a r c h  C o u n c i l .  The  p r o j e c t  
h ad  i ts  i n c e p t i o n  in d i s c u s s i o n s  wi th in  the A m e r i c a n  S o c ie ty  of  T r o p i c a l  
M ed ic in e  and  H ygiene  in 1953 and  1954. In J a n u a r y  of the l a t t e r  y e a r ,  D r .  
F r e d e r i c k  B r a d y ,  p r e s i d e n t  of the S o c i e ty  at  tha t  t i m e ,  a pp o in t ed  an  ad 
hoc  c o m m i t t e e  to c o n s i d e r  ways  and  m e a n s  of i m p l e m e n t i n g  s u c h  a s u r v e y .  
The  c o m m i t t e e ,  u n d e r  the c h a i r m a n s h i p  of D r .  A l b e r t  Sab in ,  fu n c t ion e d  
fo r  a n u m b e r  of y e a r s  and  was r e s p o n s i b l e  fo r  e n l i s t i n g  the a id  of s e v e r a l  
a g e n c i e s  in s u p p o r t  of the p r o g r a m  tha t  was e v e n tu a l l y  p r o p o s e d .  In 1958, 
n e c e s s a r y  f i n a n c ia l  s u p p o r t  was o b t a in e d  f r o m  the N a t io n a l  I n s t i t u t e s  of
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H e a l th ,  the  U .S .  A r m y  R e s e a r c h  and  D e v e l o p m e n t  C o m m a n d  and  the  
R o c k e f e l l e r  F o u n d a t i o n .  U n d e r  the  d i r e c t i o n  of  D r .  W i l l a r d  H. W r ig h t ,  
a s m a l l  s t a f f  was  r e c r u i t e d .  G u id a n c e  was  p r o v i d e d  by an  a d v i s o r y  
c o m m i t t e e  u n d e r  the  c h a i r m a n s h i p  of D r .  S a b in .  The  a c t u a l  w o rk  was  
begun  in 1959 and  was  c o m p l e t e d  e a r l y  in 19 62 .

T he  f in d in gs  of  the  s t a f f  have  b e e n  i n c o r p o r a t e d  into  a r e p o r t  w hich  
w i l l  be p u b l i s h e d  in h a r d  c o v e r s  l a t e  in 1962. B e c a u s e  of t h i s  a n t i c i p a t e d  
d e l a y ,  a  s u m m a r y  h a s  been  p r e p a r e d ,  p r i n t e d  by o f f s e t ,  c o n t a i n in g  the  
a n a l y t i c a l  and  c r i t i c a l  s u b s t a n c e  o f  the  fu l l  r e p o r t  but  w i tho u t  m a p s  o r  
f i g u r e s  p r e s e n t i n g  the  m a j o r  p a r t  of the  s t a t i s t i c a l  d e t a i l .

The r e p o r t  i s  d iv id e d  into  s e v e n  p a r t s .  P a r t  I p r e s e n t s  an  a n a l y s i s  
o f  s i g n i f i c a n t  h u m a n  i n f e c t io u s  and  n u t r i t i o n a l  d i s e a s e s  of  t r o p i c a l  and  
c e r t a i n  n e a r - t r o p i c a l  a r e a s .  P a r t  II p e r f o r m s  the s a m e  t a s k  w i th  r e g a r d  
to i m p o r t a n t  a n i m a l  d i s e a s e s  of  the  t r o p i c s .  P a r t  III s u r v e y s  e x i s t i n g  
r e s o u r c e s  fo r  h e a l t h  and  m e d i c a l  c a r e  in the  t r o p i c s .  P a r t  IV i s  c o n c e r n e d  
with  e c o n o m i c  a s p e c t s  of t r o p i c a l  h e a l t h .  P a r t  V e x a m i n e s  e x i s t i n g  
r e s e a r c h  p r o g r a m s  in t r o p i c a l  h e a l t h  a s  c a r r i e d  out  by U n i te d  S t a t e s  f e d e r a l  
a g e n c i e s ,  by m e d i c a l  s c h o o l s  and  s c h o o l s  of  p u b l i c  h e a l th ,  and  by c e r t a i n  
i n d u s t r i a l  and  p r i v a t e  l a b o r a t o r i e s .  F o r e i g n  r e s e a r c h  is  a l s o  s c r u t i n i z e d .
P a r t  VI d i s c u s s e s  p r o g r a m s  of d o m e s t i c  and  f o r e i g n  r e s e a r c h  g r a n t s ,  
d o m e s t i c  f e l l o w s h i p  p r o g r a m s ,  the t e a c h i n g  of t r o p i c a l  m e d i c i n e  and  t r a i n i n g  
f a c i l i t i e s  in the  U ni ted  S t a t e s  and  a b r o a d ,  c u r r e n t  c a r e e r  o p p o r t u n i t i e s ,  and  
f u t u r e  m a n p o w e r  n e e d s  in the  f ie ld  of  t r o p i c a l  h e a l t h .  P a r t  VII r e p r e s e n t s  an 
a s s e m b l y  of  i n f o r m e d  o p in ion  r e g a r d i n g  the m o s t  p r e s s i n g  c u r r e n t  r e s e a r c h  
h e e d s  in  m e d i c a l  and  h y g i e n i c  p r o b l e m s  of the t r o p i c s .  C o n t r i b u t i o n s  to 
th i s  p a r t  w e r e  r e c e i v e d  f r o m  an i n t e r n a t i o n a l  g r o u p  of 89 i n d i v i d u a l s ,  e a c h  
e x p e r t  in h i s  f ie ld .

In a d d i t i o n ,  t h e r e  a r e  i n c o r p o r a t e d  s e v e n  r e c o m m e n d a t i o n s  m a d e  by 
the  A d v i s o r y  C o m m i t t e e  which,  i f  a d o p te d ,  wou ld  p r o m o t e  a  l a r g e r  and  
m o r e  e f f e c t i v e  n a t i o n a l  e f f o r t  in t r o p i c a l  h e a l t h .

Q u e r i e s  r e g a r d i n g  the a v a i l a b i l i t y  of  the  fu l l  r e p o r t ,  e n t i t l e d  " T r o p i c a l  
H e a l t h "  m a y  be a d d r e s s e d  to the  M a n a g e r ,  P u b l i c a t i o n s  O f f i c e ,  N a t i o n a l  
A c a d e m y  of S c i e n c e s  - N a t i o n a l  R e s e a r c h  C o u n c i l ,  2101 C o n s t i t u t i o n  A v e n u e ,  
W a s h in g to n  25, D. C.

A l i m i t e d  n u m b e r  of  c o p i e s  of  the  S u m m a r y  R e p o r t  a r e  a v a i l a b l e  on 
r e q u e s t  f r o m  the C h a i r m a n ,  D iv i s io n  of  M e d i c a l  S c i e n c e s ,  N a t i o n a l  A c a d e m y  
of S c i e n c e s  - N a t i o n a l  R e s e a r c h  C o u n c i l ,  2101 C o n s t i t u t i o n  A v e n u e ,  W a s h in g to n  
25, D. C.
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R E P O R T  F R O M  THE T A M P A  BAY R E G IO N A L
E N C E P H A L I T I S  L A B O R A T O R Y ,  T A M P A ,  F L O R ID A ,  ON T HE 

E P I D E M I O L O G Y  O F  ARBOVIRUS G R O U P  B IN F E C T IO N S  
IN THE T A M P A  BAY A R E A  O F  F L O R ID A *

*A s u m m a r y  of j o in t  i n v e s t i g a t i o n s  c a r r i e d  out  by the F l o r i d a  S ta t e  B o a r d  
of  H ea l th ,  the 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 ,  U .S .  P u b l i c  H ea l th  S e r v i c e ,  
and  the  H e a l th  D e p a r t m e n t s  of  P i n e l l a s ,  H i l l s b o r o u g h ,  S a r a s o t a ,  and  
M a n a t e e  C o u n t i e s .

P r i o r  to the s u m m e r  of  1962, the  v i r u s  of  St .  Lou is  e n c e p h a l i t i s  
h ad  been  i s o l a t e d  on ly  t h r e e  t i m e s  in F l o r i d a .  T h e r e  had  been  no c o n ­
f i r m e d  o u t b r e a k s  of h u m a n  d i s e a s e  due to S L E  v i r u s  and  only  o c c a s i o n a l  
r e p o r t s  of  s p o r a d i c  h u m a n  in f e c t io n s  s c a t t e r e d  o v e r  the s o u t h e r n  
p e n i n s u l a r  p o r t i o n  of  the s t a t e .

The f i r s t  o u t b r e a k  of p r e s u m e d  St .  L ou i s  e n c e p h a l i t i s  o c c u r r e d  in 
P i n e l l a s  Coun ty  d u r in g  the  f a l l  m o n th s  of  1959. T h e r e  w e r e  68 c l i n i c a l  
c a s e s  with  f ive d e a t h s .  Of t h e s e ,  45 w e r e  c o n s i d e r e d  to have  a d e q u a t e  
b lood  s p e c i m e n s  fo r  d i a g n o s t i c  s e r o l o g i c  s t u d i e s ;  23 gave  e v id e n c e  of 
r e c e n t  o r  p a s t  i n f ec t io n  with  S L E  o r  a c l o s e l y  r e l a t e d  g ro up  B a r b o v i r u s .  
The  b r a i n  t i s s u e  of  two f a t a l  c a s e s  was  s t u d i e d  v i r o l o g i c a l l y ;  t h e r e  was no 
v i r a l  i s o l a t i o n .

F o l lo w in g  an i n t e r v a l  of 22 m o n th s ,  t h e r e  was  a  s m a l l e r  o u t b r e a k  of 
e n c e p h a l i t i s  beg inn ing  in the  s a m e  a r e a .  F r o m  l a te  O c t o b e r  to e a r l y  
D e c e m b e r ,  1961, 25 c a s e s  o c c u r r e d - - 9  in P i n e l l a s  County ,  10 in M a n a te e  
County ,  and  6 in S a r a s o t a  C oun ty .  C h r o n o lo g i c a l l y ,  the i n f e c t io n s  o c c u r r e d  
f i r s t  in P i n e l l a s .  The d i s e a s e  was  u n i f o r m l y  m o r e  s e v e r e  than  in 1959, 
t h e r e  being  7 d e a th s  in the 25 c a s e s .  F iv e  of  t h e s e  w e r e  a u t o p s i e d  and  
a l l  r e v e a l e d  the t y p i c a l  h i s t o p a t h o l o g i c a l  f ind ings  of  a c u te  v i r a l  e n c e p h a l i t i s .  
Aga in  the  s e r o l o g i c a l  e v id e n c e  i n d i c a t e d  i n f e c t io n  with S LE  o r  a c l o s e l y  
r e l a t e d  g ro u p  B a r b o v i r u s .  Of the  25 c a s e s ,  the s e r o l o g i c a l  f in d in gs  in 
13 w e r e  c o n s i d e r e d  as c o n f i r m a t o r y  and  12 p r e s u m p t i v e  fo r  th i s  i n f e c t io n .

D u r in g  the p e r i o d  J u ly  1 t h r o u g h  S e p t e m b e r  27, 1962, a  t o t a l  of 350 
c a s e s  of  s u s p e c t e d  v i r a l  i n f ec t io n  of the  c e n t r a l  n e r v o u s  s y s t e m  w e r e  
b r o u g h t  u n d e r  o b s e r v a t i o n  in the  fou r  c o u n t i e s  s u r r o u n d i n g  T a m p a  B a y -  
P i n e l l a s ,  M a n a tee ,  S a r a s o t a ,  and  H i l l s b o r o u g h .  At the t im e  of p r e p a r i n g  
th i s  s u m m a r y ,  172 of t h e s e  had  had  a t  l e a s t  one  s p e c i m e n  e x a m i n e d  
s e r o l o g i c a l l y  fo r  e v id e n c e  of  v i r a l  in f ec t io n .  In 54 of  t h e s e ,  the  f ind ings
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w e r e  c o n s i d e r e d  a s  c o n f i r m a t o r y  of S L E  in f e c t io n ,  in 58 as  p r e s u m p t i v e ,  
whi le  in 60, the  l a b o r a t o r y  e v i d e n c e  to tha t  d a t e  w as  n e g a t i v e .  As yet ,  
t h e r e  a r e  no s e r o l o g i c  f in d in gs  on the  r e m a i n i n g  178 c a s e s .  U n d e r  the 
e p i d e m i c  c o n d i t i o n s  which  p r e v a i l e d ,  a  wide v a r i e t y  of  d i s o r d e r s  with m i l d  
CNS s y m p t o m s  w e r e  r e p o r t e d .  H o w e v e r ,  in P i n e l l a s  C oun ty ,  o f  125 
r e p o r t e d  s u s p e c t s ,  97 (78%) have  s e r o l o g i c  e v i d e n c e  of  r e c e n t  o r  p a s t  
i n f e c t io n  with S L E  and  the  p r o p o r t i o n  u n d o u b te d ly  w i l l  be i n c r e a s e d  with  
l a t e r  s e r o l o g i c  f in d in g s .  A lso ,  on the  b a s i s  of  c l i n i c a l  o b s e r v a t i o n s ,  of  the 
f i r s t  190 c a s e s  o c c u r r i n g  in tha t  coun ty ,  129 ( 6 8 %) p r e s e n t e d  f in d in gs  c o n ­
s i s t e n t  with  c l a s s i c a l  r e l a t i v e l y  s e v e r e  a c u t e  e n c e p h a l i t i s .  A l tho u gh  the  
t o t a l  n u m b e r  of  c a s e s  p r e s u m a b l y  due  to S L E  in f e c t i o n  c a n n o t  be d e t e r m i n e d  
at  th i s  t i m e ,  i t  is  a p p a r e n t  tha t  the n u m b e r  w i l l  be s u b s t a n t i a l .

T h e r e  have  b ee n  20 d e a t h s  p r e s u m e d  due  to e n c e p h a l i t i s  in the  1962 
e p i d e m i c .  T en  of t h e s e  c a m e  to a u to p s y ;  to d a t e ,  s i x  hav e  b e e n  found  to 
hav e  the  g r o s s  and  m i c r o s c o p i c  f in d in gs  c o n s i s t e n t  w i th  a c u t e  v i r a l  
e n c e p h a l i t i s .  F i v e  had  v i r o l o g i c a l  c o n f i r m a t i o n  of r e c e n t  i n f e c t i o n  with  
S L E  v i r u s .  S p e c i m e n s  f r o m  one (and p r o b a b l y  two) o f  the  a u t o p s i e s  
i n o c u l a t e d  in to  s u c k l i n g  m i c e  y ie ld e d  a v i r u s  p r e s u m p t i v e l y  i d e n t i f i e d  a s  
S L E .

The  c a s e s  o c c u r r e d  f i r s t  in P i n e l l a s  C ou n ty  d u r i n g  the  l a t e  w ee k s  o f  
J u ly .  T h e r e  was a r a p i d  e x t e n s i o n  f r o m  an i n i t i a l  c e n t r a l  fo cus  in St .
P e t e r s b u r g  un t i l  e v e n t u a l l y  the whole c o u n ty  w as  i n v o lv e d .  T he  i n i t i a l  c a s e  
in the  M a n a t e e - S a r a s o t a  a r e a  had  i t s  o n s e t  on A u g u s t  18, but  the  p e a k  
o c c u r r e n c e  fo l low ed  tha t  in P i n e l l a s  C oun ty  by s o m e  t h r e e  w e e k s .  T he  40 
s u s p e c t  c a s e s  in t h e s e  two c o u n t i e s  c l o s e l y  r e s e m b l e d  t h o s e  in P i n e l l a s  
C oun ty .  T h e r e  hav e  been  on ly  t h r e e  c o n f i r m e d  and fo u r  p r e s u m p t i v e  S L E  
i n f e c t i o n s  in H i l l s b o r o u g h  C oun ty  and ,  of  t h e s e ,  t h r e e  had  s u b s t a n t i a l  
e x p o s u r e  in P i n e l l a s  C oun ty .  In H i l l s b o r o u g h  C oun ty  an e x a c t i n g  s u r v e i l ­
l a n c e  of  CNS in f e c t i o n s  was  i n i t i a t e d  e a r l y  in 1962 a s  a p a r t  of an i n v e s t i g a t i o n  of 
t r i v a l e n t  o r a l  po l io  v a c c i n a t i o n .  A v a r i e t y  of m i l d  d i s o r d e r s  w ith  p o s s i b l e  
CNS i n v o l v e m e n t  o c c u r r i n g  c h ie f ly  in the y o u n g e r  age  g r o u p s  was  r e p o r t e d  
fo r  e x a c t i n g  s t u d y .  T h i s  c o n t in u e d  with  l i t t l e  c h a n g e  t h r o u g h  the  e n c e p h a l i t i s  
e p i d e m i c  p e r i o d .  All  w e r e  s t u d i e d  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 .  L e s s  
than  20% of t h e s e  s u s p e c t  H i l l s b o r o u g h  C ou n ty  c a s e s  e x a m i n e d  to da te  
have  had  c o n f i r m a t o r y  o r  p r e s u m p t i v e  e v i d e n c e  of  S L E  i n f e c t i o n s .  A l tho u gh  
56 s u s p e c t  c a s e s  w e r e  b r o u g h t  u n d e r  s u r v e i l l a n c e  in th i s  cou n ty ,  t h e s e  
c o n t i n u e d  to inv o lv e  c h ie f ly  c h i l d r e n  and  young a d u l t s .  In t h o s e  with o n s e t s  
in J u ly  and  A ug us t ,  the  in f e c t io n s  w e r e  c h a r a c t e r i s t i c a l l y  m i l d .  T h e s e  
c a s e s  d id  not  c o n f o r m  to the p i c t u r e  of the  e p i d e m i c  c a s e s  e l s e w h e r e .



- 25 -

In the  t h r e e  coun ty  a r e a  ( P i n e l l a s ,  M a n a t e e ,  S a r a s o t a )  in e a c h  
e p i d e m i c ,  t h o s e  a t  g r e a t e s t  r i s k  w e r e  the e l d e r l y  of e i t h e r  s e x  and  c o m m o n l y  
t h o s e  l iv ing  in h o m e s i t e s  with  g a r d e n s  o r  p a t i o s  s u r r o u n d e d  by h ea v y  
v e g e t a t i o n .  The  in f e c t io n  r a t e  was  low in the c o l o r e d .  It is  h ig h e r  in 
e l d e r l y  f e m a l e s  than  in m a l e s .  In 1961, t h e r e  a p p e a r e d  to be s o m e  c o n ­
c e n t r a t i o n  of  c a s e s  in a r e a s  a d j a c e n t  to ponds ,  l a k e s ,  o r  s l o w - m o v i n g  
s t r e a m s  w h e r e  f r e s h  w a t e r  m o s q u i t o  b r e e d i n g  was  e v id e n t .  In the  r e c e n t  
e p i d e m i c ,  c a s e s  have  been  w i d e s p r e a d .  A r e l a t i v e  l a c k  of  e v i d e n c e  of  s p r e a d  
of  s i m i l a r  e p i d e m i c  in f e c t io n s  in H i l l s b o r o u g h  County  is  a s  i m p r e s s i v e  as  
the  n u m b e r  and  wide d i s t r i b u t i o n  of c a s e s  in P i n e l l a s  County .

L i m i t e d  e p i d e m i o l o g i c a l  and  e c o l o g i c a l  s t u d i e s  have  been  p o s s i b l e .  
F o l lo w in g  the 1959 o u t b r e a k ,  a r a n d o m  s e r o l o g i c a l  s u r v e y  in P i n e l l a s  
C oun ty  r e v e a l e d  an  i n a p p a r e n t  i n f e c t io n  r a t e  with  S L E  o r  a c l o s e l y  r e l a t e d  
v i r u s  of 1. 5% of the  h u m a n  p o p u la t io n .  E x t e n s i v e  s e r o l o g i c a l  s u r v e y s  
a r e  p la n n e d  fo r  l a t e  1962.

B e g in n in g  in O c to b e r  1959, a v i a n  b loods  w e r e  c o l l e c t e d  fo r  s e r o l o g i c  
and  v i r u s  i s o l a t i o n  s t u d i e s .  In I960,  886 b i r d s  w e r e  c a p t u r e d  by m i s t  n e t s ,  
w e r e  bled,  banded ,  and r e l e a s e d .  T h e r e  w e r e  176 r e c a p t u r e s .  V i r u s  
i s o l a t i o n  s t u d i e s  in wet c h i c k s  and  s u c k l i n g  m i c e  w e r e  p e r f o r m e d  by the 
CDC l a b o r a t o r i e s .  E E  v i r u s  was i s o l a t e d  f r o m  2 b i r d s  and WE f r o m  1.
T h e r e  was no i s o l a t io n  of S L E  v i r u s .  The c a p t u r e  and  b le e d in g  of b i r d s  
was  r e s u m e d  d u r in g  the 1961 o u t b r e a k  and  e x t e n d e d  to a  f lock  of c h i c k e n s  
on the p r e m i s e s  of one of the  c a s e s .  Of the 66 c h i c k e n s  b led ,  12 had  HAI 
a n t i b o d ie s  a g a i n s t  E E  and  10 a g a i n s t  S L E - M V E  c o m p l e x .  Of 61 b i r d s  
c o l l e c t e d  on the g ro u n d s  of a  s m a l l  zoo,  18 w e r e  p o s i t i v e  fo r  S L E  a n t i b o d ie s  
and  one fo r  WE. Mos t  of the  b i r d s  found p o s i t i v e  fo r  S L E  w e r e  d uc k s  and  
p a r a k e e t s .  C o n c u r r e n t l y ,  in 1961, s e r a  w e r e  c o l l e c t e d  f r o m  s m a l l  m a m m a l s  
and  p r i m a t e s  in the  zoo.  T h e r e  w e r e  p o s i t i v e  f ind ings  for  S L E  in f e c t io n s  
in o p o s s u m s ,  m o n k e y s ,  a y e l lo w  r a t  s n a k e  a s  wel l  a s  in c h i c k e n s ,  p e a fo w ls ,  
p a r a k e e t s ,  and  p ig e o n s .  A t t e n t io n  was  a g a in  d i r e c t e d  to b i r d s  in 1962.
The  e a r l y  o b s e r v a t i o n s  on a v ia n  s p e c i m e n s  f a i l e d  to y ie ld  p o s i t i v e  f ind ings  
in o v e r  300 e x a m i n a t i o n s  fo r  v i r u s  i s o l a t i o n .  S e r o l o g i c  f ind ings  in c h i c k e n s  
and  ducks  w e r e  c o n s i s t e n t  with h igh  p r e c e d i n g  in f e c t io n  r a t e s  with  S L E  
v i r u s .  T e s t s  of wild b i r d s  a r e  in p r o c e s s .

O b s e r v a t i o n s  by a p r o f e s s i o n a l  o r n i t h o l o g i s t  w e r e  i n i t i a t e d  d u r in g  the 
r e c e n t  o u t b r e a k .  In P i n e l l a s  County ,  s t r i k i n g l y  h igh b i r d  p o p u la t io n s  w e r e  
found  in the  u r b a n  a r e a s  p r e s u m a b l y  due to an  a b u n d a n c e  of food p l a c e d  in 
a r t i f i c i a l  f e e d e r s  and  s c a t t e r e d  by b i r d  l o v e r s .  The  a bundan t  s p e c i e s  
i n c lu d e d  m o u r n i n g  dov es ,  e n g l i s h  s p a r r o w s ,  m o c k in g  b i r d s ,  blue  j a y s ,
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r e d b e l l i e d  w o o d p e c k e r s  and  c a r d i n a l s .  T h e r e  w e r e  a l s o  l o c a l i z e d  l a r g e  
f lo ck s  of  p ig e o n s  in the downtown a r e a .  The  m o s t  u n u s u a l  o b s e r v a t i o n  w as  
the  f ind ing  of  t h r e e  l a r g e  f lo ck s  of  f r e e  l iv in g  p a r a k e e t s .  It w as  e s t i m a t e d  
th a t  the  l a r g e s t  of  t h e s e  c o n t a i n e d  m o r e  th a n  10, 000 b i r d s .  S o m e  600 
d u c k s  a r e  m a i n t a i n e d  on 31 l a k e s  in the  St.  P e t e r s b u r g  a r e a .  V e r y  few  
c h i c k e n s  w e r e  found  in the  u r b a n  a r e a  a l t h o u g h  a few  c o m m e r c i a l  f l o ck s  
a r e  m a i n t a i n e d  in the  n o r t h e r n  p a r t  of  the c o u n ty .  E s s e n t i a l l y  no m i g r a t o r y  
b i r d s  w e r e  o b s e r v e d .

T h e r e  have  b ee n  e f f o r t s  to i d e n t i f y  the  a r t h r o p o d  v e c t o r ( s ) .  F o u r  
p oo l s  of  m o s q u i t o e s  c o l l e c t e d  in 1959 w e r e  i n o c u l a t e d  in to  w e a n l i n g  m i c e  
w i th  n e g a t i v e  f i n d in g s .  D u r in g  I960 a  t o t a l  of  11, 505 m o s q u i t o e s  w e r e  
c o l l e c t e d  and  p o o le d  a s  21 d i f f e r e n t  s p e c i e s .  T h e s e  w e r e  t e s t e d  in s u c k l i n g  
m i c e  and  o n e - h a l f  d a y  o ld  c h i c k s .  No E E ,  W E,  o r  S L E  i s o l a t i o n s  w e r e  
m a d e .  H o w e v e r ,  t h e r e  w e r e  two i s o l a t i o n s  o f  a  v i r u s  d e s c r i b e d  a s  C a c h e  
V a l l e y  l i k e . ( T h e s e  w e r e  o b t a in e d  f r o m  p o o l s  of  A. c r u c i a n s ) .  C o l l e c t i o n s  
w e r e  c o n t i n u e d  d u r i n g  the  s u m m e r  and  f a l l  of  19 61. Due to d r o u g h t  c o n d i t i o n s ,  
m o s q u i t o  c o u n t s  in the  s e n t i n e l  t r a p s  w e r e  e x t r e m e l y  low .  T he  p r e d o m i n a n t  
s p e c i e s  w as  C.  n i g r i p a l p u s .  F r o m  a  m i x e d  poo l  of C u l e x  s p e c i e s  c o l l e c t e d  
in O c t o b e r ,  a  v i r u s  i d e n t i f i e d  as  S L E  w as  obta ined.  B e g i n n i n g  on  A u g u s t  14, 
1962, c o l l e c t i o n s  w e r e  m a d e  fo r  v i r a l  e x a m i n a t i o n s .  O v e r  12, 000 m o s q u i t o e s  
h av e  b e e n  c o l l e c t e d  f r o m  w id e ly  s c a t t e r e d  a r e a s  in P i n e l l a s  C ou n ty .  F r o m  
t h e s e ,  a  v e r y  s i g n i f i c a n t  n u m b e r  o f  v i r a l  i s o l a t i o n s  h a v e  b e e n  o b t a in e d .
T h e s e  in c lu d e  to d a t e ,  s e v e n  i s o l a t i o n s  of  p r e s u m e d  S L E  f r o m  C. n i g r i p a l p u s  
and  a s u b s t a n t i a l l y  g r e a t e r  n u m b e r  of  C a c h e  V a l l e y  v i r u s ,  t h e s e  f r o m  A. 
c r u c i a n s .  F u r t h e r  i s o l a t i o n  s t u d i e s  a r e  in  p r o g r e s s .

As a p a r t  of  g e n e r a l  m o s q u i t o  c o n t r o l  o p e r a t i o n s ,  m e a s u r e m e n t s  of  
m o s q u i t o  d e n s i t y  a r e  t a k e n  r o u t i n e l y .  In 19 62, the  m o s q u i t o  p o p u l a t i o n  in 
P i n e l l a s  C oun ty  w as  u n u s u a l l y  h igh  in J u l y  but ,  by A u g u s t ,  th i s  had  d r o p p e d  
to l e v e l s  b e lo w  the  a v e r a g e .  The p r e d o m i n a n t  m o s q u i t o e s  found  in the  
u r b a n  a r e a s  w e r e  C.  n i g r i p a l p u s ,  A. c r u c i a n s ,  P .  c o n f in n i s ,  and  A. 
t a e n i o r h y n c u s .

In s u m m a r y ,  the  e v i d e n c e  a t  th i s  t i m e  a p p e a r s  to po in t  w ith  r e a s o n a b l e  
c e r t a i n t y  to St .  L ou i s  e n c e p h a l i t i s  v i r u s  a s  the  c a u s e  of  the  t h r e e  o b s e r v e d  
o u t b r e a k s  of  h u m a n  d i s e a s e  in th i s  a r e a .  T he  p r e l i m i n a r y  s e r o l o g i c  
f in d in gs  of  the  f i r s t  two o u t b r e a k s  a r e  n o w  s u p p o r t e d  with  ten  o r  m o r e  
i s o l a t i o n s  of  p r e s u m e d  S L E  v i r u s ,  two ( p r o b a b l y  t h r e e )  f r o m  h u m a n  and  
e ig h t  f r o m  m o s q u i t o  s o u r c e s .  T he  c l i n i c a l  and  e p i d e m i o l o g i c a l  o b s e r v a ­
t io n s  fu l ly  s u p p o r t  th i s  e t i o lo g i c  h y p o t h e s i s .  If the  v i r u s  was  p r e s e n t  in 
the  a r e a  b e f o r e  1959, i t  w as  c i r c u l a t i n g  with  f e w  if a n y  t a n g e n t i a l  i n f e c t i o n s  
of  h u m a n s .  The  v i r u s  n o w  a p p e a r s  to be e n d e m i c  in the  r e g i o n  and  c i r c u l a t i n g
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at  s u c h  a  l e v e l  th a t  s e a s o n a l  o u t b r e a k s  of h u m a n  in f ec t io n  can  o c c u r .  The 
m o s t  p r o b a b l e  v e c t o r ,  e s p e c i a l l y  in the m o s q u i t o - to - h u m a n  t r a n s m i s s i o n  
cha in ,  is  the  s p e c i e s  C u lex  n i g r i p a l p u s .  O th e r  v e c t o r s  s u c h  a s  C.  
q u i n q u e f a s c i a t u s , A. a egyp t i ,  and  A. c r u c i a n s  c a nn o t  be r u l e d  out  a t  th is  
t i m e .  S u p p o r t i n g  the  C.  n i g r i p a l p u s  h y p o th e s i s  a r e  the t o t a l  p o p u la t io n  
c ou n ts  d u r in g  e p i d e m i c  p e r i o d s ,  the  o b s e r v e d  a s s o c i a t i o n  of th i s  s p e c i e s  
w i th  b i r d s ,  the  d o m e s t i c  b r e e d i n g  h a b i t s  and z oo p h i l ic  c h a r a c t e r i s t i c s  
of  the  s p e c i e s .  The i s o l a t i o n  of S L E  v i r u s  in w i l d - c a u g h t  s p e c i m e n s  in an  
e p i d e m i c  p e r i o d  l e a v e s  only  the  n e e d  fo r  e v id e n c e  f r o m  t r a n s m i s s i o n  
s t u d i e s  to f i r m l y  i n c r i m i n a t e  th i s  v e c t o r .  The v e r t e b r a t e  r e s e r v o i r  of 
the  v i r u s  in th i s  a r e a  r e m a i n s  comple te ly  unknown.  No v i r u s  i s o l a t i o n s  
hav e  yet  been  a c c o m p l i s h e d  f r o m  b i r d s  and  s e r o l o g i c a l  s t u d i e s  have  
i n d i c a t e d  a  v a r i e t y  of s p e c i e s  m a y  be i n f e c t e d .  T h e s e  inc lud e  the  p igeon ,  
d uck ,  p a r a k e e t ,  peafowl ,  and  c h i c k e n .  O p o s s u m s ,  s n a k e s ,  m o n k e y s ,  
and  m a n  have  a l s o  been  d e m o n s t r a t e d  to have  in f e c t io n  with  th i s  v i r u s .  
O p in io ns  on the  a m p l i fy in g  h o s t  o r  h o s t s  fo r  th i s  v i r u s  in th is  a r e a  a r e  
on ly  s p e c u l a t i v e  a t  th is  t i m e .  Unknown a l s o  a r e  t h o se  i n t e r e s t i n g  c o m ­
p l e x e s  of f a c t o r s  which p r o d u c e d  the  l a r g e  a m o u n t  of t a n g e n t i a l  i n f e c t io n  
and  d i s e a s e  in m a n  in one a r e a  of the T a m p a  B a y  r e g i o n  and  not  in a n o t h e r .  
H y p o th e s e s  to e x p la in  th i s  p h e n o m e n o n  a r e  a t  p r e s e n t  m o r e  p l e n t i f u l  than  
f a c tu a l .  F in a l l y ,  i t is e v id en t  t h a t  t h e r e  a r e  not  one but  four a r b o v i r u s e s  
c i r c u l a t i n g  in n a t u r e  in th i s  a r e a .  Only  one of  these ,  S L E , h a s  been  
o b s e r v e d  to p r o d u c e  e p i d e m ic  h u m a n  in f ec t io n  with  d i s e a s e .  S p o r a d i c  
h u m a n  i n f e c t io n s  with E E  have  been  o b s e r v e d .  The  o t h e r s ,  WE and  
C a ch e  V al ley ,  r e m a i n  at  the m o m e n t  e p id e m io l o g i c  c u r io s i t i e s .  The n e e d  
f o r  i n t e n s iv e ,  m u l t i - d i s c i p l i n a r y ,  y e a r - r o u n d  s t u d i e s  of  a r b o v i r u s  
in f e c t io n s  in m a n  and  in n a t u r e  in the T a m p a  B ay  r e g i o n  i s  s e l f - e v i d e n t .

R E S E A R C H  O B J E C T I V E S

1. To d e t e r m i n e  the b a s i c  b io log ic  c y c le  of S L E  v i r u s  in a r t h r o p o d  
and  v e r t e b r a t e  h o s t s .

2. To d e s c r i b e  as a c c u r a t e l y  as  p o s s i b l e  t h o s e  f a c t o r s  w h ich  l e a d  
to t e n g e n t i a l  i n f e c t io n  and  d i s e a s e  in m a n .

3. To d ev e lo p  and  i n i t i a t e  c o n t r o l  m e a s u r e s  b a s e d  on the  o b s e r v a t i o n s  
m a d e  in r e l a t i o n  to the f i r s t  two o b j e c t i v e s ,  and  e v a l u a t e  t h e i r  e f f e c t  in 
m o d i f y in g  the  o c c u r r e n c e  of d i s e a s e  in m a n .

4.  To s tu d y  the a p p a r e n t  v a r i a t i o n s  in the  p r e v a l e n c e  of S L E  
in f e c t io n  in P i n e l l a s  and  H i l l s b o r o u g h  C ou n t i e s  and  to s e e k  c a u s e s  fo r  
o b s e r v e d  d i f f e r e n c e s .
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5. To p r o v i d e  f a v o r a b l e  o p p o r t u n i t i e s  f o r  c o o r d i n a t e d  a u x i l i a r y  
s t u d i e s  of a r b o v i r u s  i n f e c t i o n s  by a p p r o p r i a t e  g r o u p s  o r  i n d i v i d u a l s .

The s t u d y  t h e r e f o r e  h as  two m a j o r  i n t e r r e l a t e d  though  d i f f e r i n g  
p u r p o s e s .  It is  d e s i g n e d  to u s e  the e x c e p t i o n a l  o p p o r t u n i t i e s  fo r  f i e ld  
s t u d i e s  to g a t h e r  b a s i c  i n f o r m a t i o n  c o n c e r n i n g  the  e c o l o g y  of S L E  and 
o t h e r  a r b o v i r u s  i n f e c t i o n s  in the T a m p a  B a y  a r e a .  The  u l t i m a t e  a i m  
i s  to a s s e m b l e  the  i n f o r m a t i o n  which  w il l  p r o v i d e  e f f e c t i v e  d i r e c t i o n  of 
c o n t r o l  m e a s u r e s  r e q u i r e d  to p r e v e n t  h u m a n  i n f e c t i o n s ,  and  to e s t a b l i s h  
the  e f f e c t i v e n e s s  of  i n d i c a t e d  c o n t r o l  p r o c e d u r e s .

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

J A C K S O N V I L L E ,  F L O R I D A

A r b o v i r u s  i s o l a t i o n  a t t e m p t s  in m o s q u i t o e s  - V e r o  B e a c h ,  F l o r i d a :

M o s q u i t o e s  w e r e  c o l l e c t e d  in the  v i c i n i t y  of  V e r o  B e a c h  d u r i n g  J u ly  
t h r o u g h  O c t o b e r ,  1961, to d e t e r m i n e  w hich  a r b o v i r u s e s  e x i s t  in the  a r e a .  
C o l l e c t i o n s  w e r e  m a d e  with  l igh t  t r a p s  and  t r u c k  t r a p s .  In g e n e r a l ,  
l ig h t  t r a p s  w e r e  m o r e  p r o d u c t i v e  in  the  c o l l e c t i o n  of m o s q u i t o e s  th a n  
t r u c k  t r a p s  o p e r a t i n g  in the  s a m e  g e n e r a l  a r e a .  A t o t a l  of  36, 797 m o s ­
q u i t o e s  w e r e  p l a c e d  in p o o l s  by s p e c i e s  and  c o l l e c t i o n  s i t e s .  No v i r a l  
a g e n t s  w e r e  d e t e c t e d  a m o n g  883 p o o l s  of m o s q u i t o e s  i n o c u l a t e d  in to  
s u c k l i n g  m i c e .  The  on ly  e v i d e n c e  of a r b o v i r a l  a c t i v i t y  in t h i s  a r e a  d u r i n g  
th i s  p e r i o d  was a h u m a n  c a s e  in w hich  t h e r e  w as  d e m o n s t r a t e d  a  r i s e  in 
HAI a n t i b o d y  t i t r e  a g a i n s t  S L E  a n t i g e n  d u r i n g  the  c o u r s e  of an i l l n e s s .

I d e n t i f i c a t i o n  of a  G r o u p  B v i r a l  a g e n t  f r o m  the  T a m p a  B a y  a r e a :

L a b o r a t o r y  s t u d i e s  of  an a g e n t  i s o l a t e d  f r o m  a  p oo l  of  m o s q u i t o e s ,  
c u l e x  s p .  , d u r i n g  N o v e m b e r  1961, h av e  b ee n  c o m p l e t e d .  It h a s  b ee n  
i d e n t i f i e d  a s  the e t i o lo g ic  a g e n t  of S L E .  I d e n t i f i c a t i o n  of th i s  a g e n t  h a s  
b e e n  c o n f i r m e d  by two r e f e r e n c e  l a b o r a t o r i e s  (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  A r b o v i r u s e s  at  CDC,  A t l a n t a ) .  T h i s  i s o l a t i o n ,  t o g e t h e r  
with  s e r o l o g i c a l  f in d in gs  a m o n g  h u m a n  c a s e s  of  e n c e p h a l i t i s  d u r i n g  1959 
and  1961, l e n d s  a d d i t i o n a l  e v i d e n c e  of S L E  a c t i v i t y  in  the  T a m p a  B a y  a r e a .

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

S e r o l o g i c a l  s t u d i e s  fo r  the  p r e s e n c e  of  HAI a n t i b o d y  a m o n g  r e s i d e n t s  
of  t h r e e  s o u th  c e n t r a l  F l o r i d a  c o u n t i e s  w e r e  c o n d u c t e d .  P r e l i m i n a r y  
f in d in gs  on 363 s e r a  i n d i c a t e  l i t t l e  g r o u p  A and  s o m e  g r o u p  B a r b o v i r u s  
a c t i v i t y  in th i s  a r e a .  (T a b le  1)
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T a b le  1
F r e q u e n c y  of R e s i d e n t s  of T h r e e  Sou th  C e n t r a l  F l o r i d a  C o u n t i e s  P r e ­

s e n t i n g  E v id e n c e  of P a s t  A r b o v i r u s  
In fec t io n  (366 r e s i d e n t s  t e s t e d )

HA a n t ig e n No.  of s e r a  
1:10 o r  >

P e r  c e n t  of 
to ta l

E E E 1 0 .3
WEE 0 0
S L E 21 5 .7
MVE 32 •

oo

I l h eu s 18 4 . 9
D engue  2 20 5 .5

T o ta l 92 25. 1

S e r o l o g i c a l  S u r v e y - S e m in o l e  In d ia n s :
S i m i l a r  s e r o l o g i c a l  s t u d i e s  w e r e  c o n d u c ted  on s e r a  f r o m  S e m in o l e

In d ia n s  r e s i d i n g  on the D an ia  and  B r i g h t o n  r e s e r v a t i o n s  (T a b le  2).
F in d i n g s  s e e m  to in d ic a t e  a low  g ro u p  A a c t i v i t y ,  s i m i l a r  to i n d iv id u a l s
r e s i d i n g  in the  t h r e e  s o u th  c e n t r a l  F l o r i d a  c o u n t i e s . H o w e v e r ,  g ro u p  B
a r b o v i r u s  a c t i v i t y  is  u nd o ub te d ly  h ig h e r  a m o n g  the  S e m in o l e  In d ian s
s u r v e y e d .

T a b le  2
F r e q u e n c y  of S e m in o l e  In d ian s  P r e s e n t i n g  E v id e n c e

of P a s t  A r b o v i r u s  In fec t io n
( 2 2 6 In d ia n s  t e s t e d )

HA a n t ig e n No.  of  s e r a P e r  c e n t  of
1:10 o r  > to t a l

E E E 1 0 . 4
WEE 1 0 . 4
S L E 54 24
MVE 51 24
I lh eu s 13 6
D engue  2 4 2
T o ta l 124 54
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R E P O R T  F R O M  T H E  A RB O VIRU S  UNIT

VIROLOGY S E C T I O N ,  C O M M U N IC 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

I s o l a t i o n s  of  B u n y a m w e r a  g r o u p  v i r u s e s  f r o m  s o u t h  F l o r i d a  ( C h a m b e r l a i n  
S u d ia ,  and  C o le m a n ) :

L a b o r a t o r y  w o rk  h as  b ee n  c o n t in u e d  on m o s q u i t o e s  c o l l e c t e d  at  
the  Big  C y p r e s s  S e m in o l e  In d ia n  R e s e r v a t i o n  in  s o u t h  F l o r i d a ,  1961 ( s e e  
I n f o r m a t i o n  E x c h a n g e  No.  4, O c t o b e r ,  1961). T h u s  f a r ,  c o l l e c t i o n s  
f r o m  M a r c h  t h r o u g h  J u ly ,  1961, c o m p r i s i n g  a  t o t a l  of  194, 447 m o s q u i t o e s  
of  25 s p e c i e s ,  hav e  been  t e s t e d  in s u c k l i n g  m i c e  in 3 ,178  p o o l s .  T h e s e  
hav e  y ie ld e d  65 v i r u s  i s o l a t i o n s .  O n ly  15 of t h e s e  i s o l a t e s  h a v e  b e e n  
s t u d i e d  to d a t e ,  and  have  b e e n  t e n t a t i v e l y  i d e n t i f i e d  a s  b e lo n g in g  to the  
B u n y a m w e r a  g r o u p  and  be ing  c l o s e l y  r e l a t e d  to C a c h e  V a l l e y  v i r u s .
M os t  of t h o s e  s t i l l  u n id e n t i f i e d  a p p e a r  to be of  th i s  s a m e  typ e ,  b a s e d  upon  
the  AST in s u c k l i n g  m i c e .  T a b le  1 s h o w s  the  s p e c i e s  i n f e c t e d ,  d a t e s  of  
c o l l e c t i o n ,  and  n u m b e r  of i s o l a t i o n s .

The s e r a  of the  S e m in o l e  In d ia n s  t h e m s e l v e s  h a v e  not  ye t  b ee n  
t e s t e d  a g a i n s t  t h i s  a g e n t .  H o w e v e r ,  a n u m b e r  of o t h e r  a n i m a l  s p e c i e s  
f r o m  the  a r e a  hav e  b ee n  c h e c k e d ,  w ith  s o m e ,  p a r t i c u l a r l y  the  dogs,- 
p o s s e s s i n g  HI a n t ib o d y  ( T a b le  2).

The  s a m e  o r  a s i m i l a r  v i r u s  was t a k e n  tw ic e  f r o m  A n o p h e l e s  
c r u c i a n s  c o l l e c t e d  in P i n e l l a s  Coun ty ,  w e s t  c e n t r a l  F l o r i d a ,  in  I960,
8 t i m e s  f r o m  th i s  s a m e  m o s q u i t o  s p e c i e s  c o l l e c t e d  in s o u t h  A l a b a m a  
in I960,  and  f r o m  P s o r o p h o r a  s p e c i e s  ( p r o b a b l y  c o n f in n i s )  t a k e n  in 
I n d i a n a  in 19 61. In v i e w  of th i s  a p p a r e n t  wide d i s t r i b u t i o n  , a d d i t i o n a l  
s e r o l o g i c a l  s t u d i e s  w e r e  p e r f o r m e d  on h u m a n  and  a n i m a l  s e r a  c o l l e c t e d  
in the  p a s t  y e a r  f r o m  a r e a s  o t h e r  than  s o u th  F l o r i d a ,  and  a r e  p r e s e n t e d  
in T a b l e  3. It is  of  i n t e r e s t  tha t  14 of  150 s o u t h  A l a b a m a  h u m a n  s e r a  
w e r e  p o s i t i v e .  T h i s  w as  the s a m e  a r e a  w h ich  y i e ld e d  8 C a c h e  V a l l e y - l i k e  
v i r u s  i s o l a t i o n s  f r o m  A n o p h e le s  c r u c i a n s .

The n e g a t i v e  s e r o l o g i e s  on c h i c k e n s  and  b i r d s  f r o m  s o u t h  F l o r i d a  
and  o t h e r  a r e a s  s u g g e s t  tha t  a v i a n  s p e c i e s  m a y  be u n i m p o r t a n t  a s  n a t u r a l  
h o s t s .  T h i s  s u g g e s t i o n  is  s u p p o r t e d  by l a b o r a t o r y  i n o c u l a t i o n  s t u d i e s .  
C h i c k s  i n o c u l a t e d  s u b c u t a n e o u s l y  when  1 / 2 - d a y  o ld  w i th  the  C a c h e  V a l l e y ­
l ike  v i r u s ,  f a i l e d  to d e v e lo p  a v i r e m i a  o v e r  a 7 - d a y  p e r i o d ,  o r  to 
d e m o n s t r a t e  HI a n t i b o d y  at  1 o r  2 m o n t h s .  O t h e r  a n i m a l s  t e s t e d  w e r e  
h a m s t e r s ,  l a b o r a t o r y  r a b b i t s ,  wild  c o t t o n t a i l  r a b b i t s ,  g u i n e a  p i g s ,  g r e y  
s q u i r r e l s ,  co t to n  r a t s ,  o p o s s u m s ,  r a c c o o n s ,  e a s t e r n  c h i p m u n k s ,  and
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R h e s u s  m o n k e y s  (T ab le  4).  The r a b b i t s ,  h a m s t e r s ,  and  co t ton  r a t s  
p r o d u c e d  the  h ig h e s t  v i r e m i a s ,  up to t i t e r s  of 10^*^ o r  g r e a t e r ,  m e a s u r e d  
i n t r a c e r e b r a l l y  in su c k l in g  m i c e .  T h is  i s  s u g g e s t i v e  e v id e n c e  tha t  wild  
r o d e n t s  o r  r a b b i t s  m a y  be n a t u r a l  h o s t s .

None of the e x p e r i m e n t a l  h o s t s  a p p e a r e d  to be a f f e c t ed  a d v e r s e l y  
by the s u b c u t a n e o u s  in o c u la t io n  of the  v i r u s ,  with  the  p o s s i b l e  e x c e p t i o n  
of the wild  c o t t o n t a i l  r a b b i t s .  Only  3 of this  s p e c i e s  w e r e  on t e s t  and  
a l l  d ied ,  but  t h e s e  d e a th s  cou ld  have  r e s u l t e d  f r o m  d a i ly  b lo o d - t a k in g  
and  h an d l in g  r a t h e r  than  f r o m  v i r u s  e f f e c t s .

T a b l e  1
V i r u s  I s o l a t i o n s  f r o m  Sou th  F l o r i d a  M o s q u i to e s ,  1961

N u m b e r  of I s o l a t i o n s
M osqu i to  S p e c ie s June J u ly

A n o p h e le s  c r u c i a n s 47
An.  q u a d r i m a c u l a t u s 1
C u le x  n ig r i p a l p u s 4
M a n s o n ia  i nd u b i t an s 1
P s o r o p h o r a  conf inn is 3 9

T o ta l s 4 61

T a b l e  2
S e r a  of A n im a l s  f r o m  the B ig  C y p r e s s  R e s e r v a t i o n  

T e s t e d  fo r  HI A nt ibody  A g a in s t  the C a c h e - V a l l e y - l i k e  I s o l a t e
A n i m a l  s p e c i e s No.  T e s t e d No. p o s i t i v e No. E q u i v o c a l
Co t ton  r a t 22 0
R ice  r a t 3 0
Cot ton  m o u s e 76 0
G r e y  s q u i r r e l 2 0
Dog 14 10
R a c c o o n 7 1 1
O p o s s u m 13 0
Cow 16 1 3
C h ic k en 97 0
Snake 15 0 1

T o ta l s 265 12 5
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T a b le  3
M i s c e l l a n e o u s  S e r a  T e s t e d  fo r  HI A n t ib o d y  A g a i n s t  

C a ch e  V a l l e y - l i k e  V i r u s

A n i m a l  S p e c i e s S o u r c e No.  T e s t e d No.  P o s i t i v e No.  E q u i v .

Man S. A l a b a m a 150 14
Man P i n e l l a s  Co.  , W. 

C e n t r a l  F l a .
58 1

R a c c o o n N. F l o r i d a 6 2
R a c c o o n G e o r g i a 5 0 1
Wild B i r d s S.  A l a b a m a 74 0
C h ic k e n A r i z o n a 185 0
W a t e r  m o c c a s i n T e x a s 35 0
W a te r  m o c c a s i n K e n tu c k y 6 0

T a b l e  4
R e s u l t s  of S u b c u t a n e o u s  I n o c u l a t i o n  of  V a r i o u s  

A n i m a l  S p e c i e s  with  C a c h e  V a l l e y - l i k e  V i r u s

A n i m a l  S p e c i e s V i r e m i a HI A n t ib o d y

C h ic k s _ _

H a m s t e r s + 1/1280 to 1/10, 240
G u in e a  p ig s - <1/10 to 1 /640
L ab  r a b b i t s + 1/1280 to 1 /2560
C o t t o n t a i l  r a b b i t s + To be done
G r e y  s q u i r r e l s - To be done
C o t ton  r a t s + To be done
O p o s s u m s - 1/80  to 1/160
R a c c o o n s + To be  done
E a s t e r n  c h i p m u n k s + (1 of  2) Not done
R h e s u s  m o n k e y s + (1 of  2) 1 /640  and  1 /2560

A t t e m p t s  to d e t e r m i n e  a n t i g e n i c  d i f f e r e n c e s  b e t w e e n  E E  s t r a i n s  ( M o r g a n t e ) :

An e f f o r t  w as  m a d e  to d e t e r m i n e  d e f in i t e  a n t i g e n i c  d i f f e r e n c e s  
b e tw e e n  s e v e n  s t r a i n s  of E E  v i r u s ,  and  to e s t a b l i s h  w hich  of the s t r a i n s  
was  the  b e s t  a n t i g e n  f o r  l ab  u s e  in h u m a n  and  a n i m a l  s e r o l o g y .  The  
s t r a i n s  u s e d  w e r e  A r t h  I 6 7 M 2S M 1; F l o r i d a  0 8 - 3 ,  0 8 - 5 5  M lSM?;  T r i n i d a d



- 33 -

2 -444 3  M ^; N ew  J e r s e y  I960 M jSM j; M a s s a c h u s e t ts  c a tb ir d  369 M ]SM i; 
W isc o n s in  h o r s e  984 E jS M i; and  s ta n d a rd  M 2047 P 4 7 0 . E a c h  w as g iv en  
tw o a d d it io n a l  SM  p a s s a g e s .  A n tig e n s  and  a n t i s e r a  w e re  p r e p a r e d  in  
s u c k lin g  and  a d u lt m ic e , r e s p e c t iv e ly ,  and u s e d  in  c r o s s  C F , HI, and 
N t e s t s .

No d i f f e r e n c e s  a p p e a r in g  s ig n if ic a n t  w e re  found e x c e p t th a t  the 
T r in id a d  a n tig e n  show ed c o n s is te n t ly  a  h a e m a g g lu tin a t io n - in h ib it io n  t i t e r  
h ig h e r  in  the  hom olog o u s s y s te m  th an  in  the h e te ro lo g o u s .  T he a r th  167 
s t r a i n ,  a l r e a d y  a t u se  in  the  l a b o r a to r y ,  s t i l l  a p p e a re d  to be the  s t r a i n  
of c h o ice  in  p e r fo rm a n c e  of HI, C F , and  N t e s t s .

R E P O R T  F R O M  D RS. LOUIS S . G RA NT AND
EDW ARD A. B E L L E , D E P A R T M E N T  O F  M ICROBIOLO GY  

UNIVERSITY O F TH E W EST IN D IES, MONA, JA M A IC A
An in te n s iv e  s e ro lo g ic a l  s u rv e y  of r e s id e n t s  in  J a m a ic a  w as 

in i t ia te d  w ith  the  help  of the  R o c k e fe l le r  F o u n d a tio n  and  the T r in id a d  
R e g io n a l V iru s  L a b o ra to ry  in  1953, a f t e r  a la r g e  n u m b e r  of s e r a  
c o l le c te d  f ro m  d if fe re n t  p a r t s  o f the  i s la n d  sh o w ed  h igh  a n tib o d y  t i t r e s  
to two w ell-k n o w n  a r th r o p o d -b o rn e  v i r u s e s - - S t .  L o u is  e n c e p h a l i t is  
and  d en g u e . S ince  that t im e , o v e r  one h u n d re d  c a s e s  s u s p e c te d  of 
h av in g  e n c e p h a l i t is  w ere  a d m it te d  to the  U n iv e r s i ty  H o s p ita l .  T w e n ty - 
fiv e  of th e s e  c a s e s  fo rm  the b a s is  of a  p a p e r  to be p u b lis h e d .

P a i r e d  s e ru m  s p e c im e n s  f r o m  th r e e  o f th e s e  c a s e s  d e m o n s t r a te  
a  r i s e  in  s p e c if ic  a n tib o d ie s  to S t. L o u is  v i r u s  in  h a e m a g g lu tin a t io n -  
in h ib it io n  and  c o m p le m e n t f ix a tio n  t e s t s .  The s e r a  sh o w ed  c o m p le te  
p ro te c t io n  a g a in s t  the s a m e  v ir u s  in  b ab y  m ic e  n e u t r a l iz a t io n  t e s t s .
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R E P O R T  F R O M  D R . N . H. W IE B E N G A , H EAD 
A R T H R O P O D -B O R N E  VIRUS S E C T IO N , L A B O R A T O R Y  O F T R O P IC A L  
V IR O L O G Y , N A T IO N A L  IN S T IT U T E  O F  A L L E R G Y  AND IN F E C T IO U S  

D ISE A SE S , N A T IO N A L  IN S T IT U T E S  O F H E A L T H

C o m b in a tio n  A n t is e r u m  P o o ls :
S tu d ie s  h av e  c o n tin u e d  w ith  ty p e  s p e c i f ic  g ro u p  A a n t i s e r a  w h ich  

h av e  b een  c o m b in e d  in to  p o o ls  th a t  m ig h t be u s e d  a s  s e r o l o g ic a l  g ro u p in g  
r e a g e n t s .  (See E x c h a n g e  N o. 4) E a c h  typ e  s p e c i f ic  a n t i s e r u m  an d  fo u r  
p o o ls  c o n ta in in g  d if f e r e n t  c o m b in a t io n s  w e re  t e s te d  by N T  an d  HI t e s t s  
a g a in s t  E E E , S in d b is , U ru m a , W E E , AM M  2354, C h ik u n g u n y a , V E E , an d  
U na v i r u s  a n t ig e n s .  The b r o a d e s t  r e a c t i v i t y  w as o b ta in e d  f r o m  a p o o l of 
E E E  + S in d b is  + U ru m a  + W EE a n t i s e r a ;  h o w e v e r , a  p o o l o f S in d b is  + 
M a y a ro  s e e m e d  to  be a lm o s t  e q u a lly  c r o s s - r e a c t i v e ,  w h ile  p o o ls  c o n ta in in g  
E E E  + M a y a ro  + W EE o r  E E E  + W EE c r o s s  - r e a c te d  w ith  fe w e r  a n t ig e n s  
o f the  g ro u p .

S e r u m  t i t e r s  a p p a re n t ly  w e re  n o t s ig n i f ic a n t ly  r e d u c e d  by the  
d ilu tio n  r e s u l t in g  f r o m  th e  m ix in g  of typ e  s p e c i f ic  s e r a ;  t e s t s  a g a in s t  
r e p r e s e n t a t i v e  g ro u p  B, C, and  B u n y a m w e ra  a n t ig e n s  d e m o n s t r a te d  th a t  
a l l  fo u r  g ro u p  A a n t i s e r u m  p o o ls  w e re  g ro u p  s p e c i f i c .

B u n y a m w e ra  G ro u p  V iru s  P la q u e s  u n d e r  A g a r :

C o n tin u ed  s tu d ie s  o f B u n y a m w e ra  g ro u p  v i r u s e s  in  m o n k e y  s ta b le  
(M S) c e l l  c u l tu r e s  d e m o n s t r a te d  th a t  o n ly  G e r m is to n ,  G u a ro a , and  
W y eo m y ia  p ro d u c e d  p la q u e s  u n d e r  a g a r .  O p tim a l  c o n d it io n s  r e q u i r e d  5 
d a y s  in c u b a tio n  u n d e r  1.5%  N o b le s ’ A g a r in  E a g l e s ' P la q u e  M ed iu m  
b e fo re  the  a d d itio n  o f n e u t r a l  r e d ;  p la q u e s  w e re  e a s i ly  o b s e r v e d  an d  
c o u n te d  24 h o u rs  l a t e r .  P la q u e s  fo rm e d  by  G e r m is to n  and  G u a ro a  w e re  
s m a l l ,  f r o m  1 to 2 m m  in  d ia m e te r ,  w h ile  th o s e  of W y eo m y ia  w e re  l a r g e r ,  
f r o m  2 to 4 m m  in  d ia m e te r .

In v ie w  of th e  p o s s ib le  a c t iv i ty  of T a k e m o to 's  a g a r  in h ib i to r ,  v i r u s e s  
of th is  g ro u p  w e re  te s te d  fo r  p la q u e  p ro d u c tio n  u n d e r  a g a r  m e d ia  c o n ta in in g  
D E A E -D e x tra n  in  c o n c e n tr a t io n s  g ra d e d  f r o m  20 to 60 m g m  % in  5 m g m  
i n c r e m e n t s .  As s u m m a r iz e d  in  T a b le  1, a l l  v i r u s e s  t e s te d  p ro d u c e d  
p la q u e s  in  th e  p r e s e n c e  o f f r o m  30 to 40 m g m  % D E A E -D e x tra n ,  w ith  
r e a s o n a b le  a g r e e m e n t  b e tw ee n  the r e s u l t in g  P F U  t i t e r s  and  th e i r  know n 
TC  C P D 5Q t i t e r s .  I n c o r p o ra t io n  of D E A E -D e x tra n  d id  n o t m o d ify  the  
r e q u i r e m e n t  fo r  5 d ay s  in c u b a tio n  u n d e r  a g a r  p r i o r  to  th e  a d d itio n  of 
n e u t r a l  r e d .



TABLE 1

BUNYAMWERA GROUP VIRUSES IN MS CELL CULTURES

C o m p a r i s o n  o f  p l a q u e  f o r m a t i o n  u n d e r  a g a r ,

WITH AND WITHOUT DEAE-DEXTRAN IN EAGLES* PLAQUE MEDIUM

V IRUS TC CPD50’

P l a q u e s : 5 DAYS INCUBATION + NEUT. RED
Un t r e a t e d DEAE-DEXTRAN TREATED

s
S IZE PFU1

S
S IZE PFU1

BUNYAMWERA 6.7 NEG. - LARGE 6.9

Bata  i (Ch i t t o o r ) 5 .8 NEG. - LARGE 6.3

Ca c h e  Va l l e y 5.7 NEG. - LARGE 5.4

Guaroa 6.5 SMALL 5.9 MIXED 6.3

Ge r m i s t o n 8.3 SMALL 8.5 LARGE 7.9

Wy e o m y 1 A 6.7 LARGE 5.3
X

LARGE 5.9

1 LESHA 5.3 NEG. - LARGE 5.7

Ka IR 1 5.7 NEG. - MED IUM 5.1

1 L O G j q  p e r  m l .

s = Pl a q u e s  a r b i t r a r i l y  d i v i d e d  into  s m a l l  ( l e s s  than  2 mm d i a m .) and l a r g e  ( more  than  2 mm d i a m .)

i

<J1

I

x = Un u s u a l l y  l a r g e  p l a q u e s  -  up t o  5 m m
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R E P O R T  F R O M  D R . B E N N E T T  L . E L IS B E R G  
D E P A R T M E N T  O F  R IC K E T T S IA L  D ISEA SE 

W A L T E R  R E E D  ARM Y IN S T IT U T E  O F  R E S E A R C H  
W ASHINGTON, D. C .

O ne o f the c o n s is te n t  c h a r a c t e r i s t i c s  o f the  a r th r o p o d - b o r n e  v i r u s e s  
is  the  a b i l i ty  of e th e r  and  so d iu m  d e s o x y c h o la te  to  in a c t iv a te  th e s e  a g e n ts .  
B e c a u s e  of c e r t a i n  u n d e s ir a b le  f e a tu r e s  of the  e th e r  s e n s i t i v i ty  t e s t ,  
in v e s t ig a to r s  s tu d y in g  r e s p i r a t o r y  an d  e n te r i c  v i r u s e s  h av e  e x p lo r e d  the  
s u i t a b i l i ty  o f c h lo r o f o r m  fo r u se  in  p la c e  o f e t h e r .  T h e i r  r e p o r t s  
in d ic a te  th a t  the  r e s p i r a t o r y  and  e n te r i c  v i r u s e s  w h ich  h av e  b ee n  t e s te d  
h av e  the  s a m e  r e s p o n s e  to  bo th  e th e r  and  c h lo r o f o r m ;  v iz .  e th e r  s e n s i t iv e  
v i r u s e s  w e re  in a c t iv a te d  by c h lo r o f o r m  and  e th e r  r e s i s t a n t  a g e n ts  w e re  
r e s i s t a n t  to c h lo r o f o r m .

It w as n o t p r e v io u s ly  know n w h e th e r  a l l  e th e r  s e n s i t iv e  a r th r o p o d -  
b o rn e  v i r u s e s  co u ld  a ls o  be in a c t iv a te d  by t r e a tm e n t  w ith  c h lo r o f o r m .
In the  c o u r s e  of c o m p le tin g  the  c h a r a c t e r i z a t io n  of v i r u s e s  i s o la te d  f r o m  
m o s q u i to e s  in  M a lay a , p a r a l l e l  s e n s i t iv i ty  t e s t s  e m p lo y in g  s o d iu m  
d e s o x y c h o la te  and  c h lo r o f o r m  w e re  c a r r i e d  o u t. Due to  l im ite d  s u p p l ie s  
of s u c k lin g  m ic e , i t  w as no t p o s s ib le  to  in c lu d e  an  e th e r  t e s t  in  the  
e x p e r im e n t s .

E a c h  v ir u s  w as te s te d  fo r i t s  s e n s i t i v i ty  to c h lo r o f o r m  and  s o d iu m  
d e s o x y c h o la te  a t th e  s a m e  t im e .  S ta n d a rd  s e e d s  c o m p o s e d  o f 20% in fe c te d  
m o u se  t i s s u e  s u s p e n s io n s  in  3. 2% b o v in e  a lb u m in  in  b u f fe re d  s a l in e  s t o r e d  
a t  -6 5 °  C, w e re  d ilu te d  1:10 w ith  0 .8 %  b o v in e  a lb u m in  b o r a te  b u f fe re d  s a l in e  
pH  9 .0  (B A B ) and  c e n tr i fu g e d . F o llo w in g  th is ,  s e r i a l  10 fo ld  d ilu tio n s  o f 
the  s u p e r n a te  w e re  m a d e . E q u a l p o r t io n s  of the  s e r i a l  v i r u s  d i lu tio n s  u n d e r  
t e s t  w e re  ad d e d  to  two s e t s  of tu b e s  c o n ta in in g  0. 8 % BAB (w h ich  s e r v e d  a s  
c o n t r o ls  fo r e a c h  of the  t r e a tm e n t s ) ,  and  to o th e r  tu b e s  c o n ta in in g  s o d iu m  
d e s o x y c h o la te  ( f in a l c o n c e n tra t io n  0.1% ) in  the  0 .8 %  B A B d ilu e n t .  S im i la r  
a d d itio n s  w e re  m a d e  to tu b e s  c o n ta in in g  c h lo r o f o r m  (5% f in a l  c o n c e n tr a t io n )  
in  the  s a m e  BAB d ilu e n t .  In a  few  of th e  t e s t s  the  c o n c e n tr a t io n  o f th e  
c h lo r o f o r m  w as in c r e a s e d  to 10%.

The s e r i e s  o f tu b e s  c o n ta in in g  s o d iu m  d e s o x y c h o la te  an d  v i r u s ,  and  
the  c o r r e s p o n d in g  tu b e s  in  the  c o n t r o l  s e q u e n c e  w e re  in c u b a te d  in  a w a te r  
b a th  a t 37° C fo r 1 h o u r and  th en  in o c u la te d  i n t r a c e r e b r a l l y  in to  1-3 d a y  
s u c k lin g  m ic e .  Two l i t t e r s  of s u c k lin g  m ic e  w e re  in o c u la te d  w ith  e a c h  
d ilu tio n  of v i r u s .
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In the  c h lo ro fo rm  te s t ,  the  c o n te n ts  of th e  tu b e s  c o n ta in in g  the 
c h lo ro fo rm , and the  c o n tro l  d ilu e n t, w e re  m ix ed  a f t e r  the a d d itio n  of 
the  a p p r o p r ia te  v ir u s  d ilu tio n  by ap p ly in g  the tu b e s  to a  V o rte x  m ix e r  fo r 
15 s e c o n d s .  T h is  p ro d u c e d  a v e r y  fine  e m u ls io n  of c h lo ro fo rm  in  the 
a q u e o u s  p h a s e  w hich  w as th en  k ep t in s u s p e n s io n  by sh a k in g  fo r  10 m in u te s  
a t 37° C on an  E b e rb a c h  S hak in g  a p p a r a tu s .  The c h lo ro fo rm  w as 
s e d im e n te d  by c e n tr i fu g a t io n  of the tu b e s  a t 1, 500 r p m  fo r 5 m in u te s .
T he s u p e r n a ta n t  flu id  w as re m o v e d  and  in o c u la te d  in to  su c k lin g  m ic e  as 
d e s c r ib e d  a b o v e . E x tr e m e  c a u tio n  m u s t  be u s e d  in th is  s te p  o f the 
p ro c e d u r e  fo r c h lo ro fo rm  a c c id e n ta l ly  r e m o v e d  w ith  the s u p e r n a ta n t  flu id  
m a k e s  the  in o c u lu m  to x ic  and  an in o rd in a te ly  h igh  m o r ta l i ty  o c c u r s  in the 
su c k lin g  m ic e  d u r in g  the f i r s t  th r e e  d ay s  fo llo w in g  in je c t io n .  It sh o u ld  be 
n o ted  h e re  th a t the c o n d itio n s  o f m ix in g , sh a k in g , and  in c u b a tio n  o f the  two 
t e s t  s y s te m s  had  no d e te c ta b le  d if f e r e n t  e ffe c t on v i r a l  a c tiv i ty  in a s m u c h  
a s  the c o n tro l  t i t r a t io n s  fo r e a c h  of the r e a g e n ts  u n d e r t e s t  gave  a lm o s t  
id e n t ic a l  r e s u l t s .

The e f fe c t iv e n e s s  of so d iu m  d e s o x y c h o la te  in  the in a c tiv a tio n  of 
s e n s i t iv e  v i r u s e s  can  be in f lu e n c e d  by the p ro te in  c o n c e n tra t io n  of the 
m e n s t ru u m . S e v e ra l  t e s t s  w e re  c a r r i e d  out w h e re  the  c o n c e n tra t io n  of 
the  bov ine a lb u m in  was re d u c e d  f ro m  0 . 8% to 0 . 2% to d e te rm in e  if lo w e r 
c o n c e n tra t io n s  of p ro te in  s i m i l a r ly  i n c r e a s e d  the e f f e c t iv e n e s s  of c h lo ro fo rm .

T ab le  I p r e s e n t s  the r e s u l t s  of the  s e n s i t iv i ty  t e s t s  on 10 a r th r o p o d -  
b o rn e  v i r u s e s .  A m ong th e s e  a r e  in c lu d e d  m e m b e rs  of the C a s a ls  G ro u p  A, 
G ro u p  B , and  B u n y a m w e ra  G ro u p , and  a n ew  g ro u p  c o m p r is e d  of v i r u s e s  
w hich  h av e  been  is o la te d  o n ly  in  M a la y a . It is  a p p a re n t  f ro m  the  r e s u l t s  th a t 
c h lo ro fo rm  is  c a p a b le  of in a c tiv a tin g  the a r th r o p o d - b o r n e  v i r u s e s  s tu d ie d . 
R e d u c tio n  of the  bovine a lb u m in  c o n c e n tra t io n  f ro m  0. 8 to 0. 2% p e r m i t te d  
the  s o d iu m  d e s o x y c h o la te  to m o re  e f fe c t iv e ly  in a c t iv a te  G e tah , T e m b u su , 
an d  B a ta i  v i r u s e s .  The re d u c t io n  of p ro te in  c o n te n t of the d ilu e n t, o r  
i n c r e a s e  o f the c h lo ro fo rm  c o n c e n tra t io n  f r o m  5 to 10% d id  n o t s ig n if ic a n t ly  
in f lu e n c e  the in a c tiv a tin g  c a p a c ity  of th e  c h lo ro fo rm  in  t e s t s  w ith  T e m b u su , 
G e tah , S in d b is , B a ta i ,  and  K e ta p a n g  v i r u s e s .

T h re e  v i r u s e s  know n to be e th e r  r e s i s t a n t  hav e  b een  t e s te d  so  f a r .
A s t r a i n ,  e a c h  o f C o x sa c k ie  A -4  and  B -4 , and  e n c e p h a lo m y o c a r d i t is  v i r u s e s  
w e re  no t in a c t iv a te d  by e i th e r  s o d iu m  d e s o x y c h o la te  (1:1000) o r  c h lo ro fo rm  
(1/ 20) in the  p r e s e n c e  of the bov ine  a lb u m in  d i lu e n ts .
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TABLE I

Inactivation of Certain Malayan and Other Arthropod-Borne 
Viruses with Sodium Desoxycholate and Chloroform

P ercen t
Bovine Reduc t io n in  T i te r (LOD LD^q)

C la s s i ­
f i c a t io n

S tr a in  
Des ig n a tio n

Albumin 
in  D ilu en t

Sodium Desoxy­
c h o la te  1:1000

C hloroform
1:20

G etah 0 .8 1 .4 > 4 . 9
(AMM-2021 0 .2 £ 3 . 8 £  5 .0

CASALS
GROUP

A
Bebaru

(AMM-2354 0 .2 > 4 .3 > 4 .1
S in d b is  (Gelam, 

AMM-2215) 0 .2 ^ 5 . 0 > 6 .4

Ja p . Enceph. 
(Nakayama) 0 .8 > 4 .8 > 4 .9

CASALS
D engue-1 
(H aw aiian) 0 .8 > 5 .2 3 .5

GROUP
B Dengue-2 

(N. Guinea C) 0 .8 3 .3 N> 3 .8

Tembusu
0 .8 2 .8 > 5 .9

(AMM-1775) 0 .2 ^ 4 . 6 > 6 .0

CASALS 
BUN YAM- B a ta i

0 .8 2 .2 > 6 .3
WERA GROUP (AMM-2222) 0 .2 £ 3 .1 S 5 .5

CASALS
Bakau
(AMM-2325) 0 .8 > 4 . 0 4 .0

NEW
GROUP Ketapang

(AMM-2549) 0 .2 3 .2 > 4 .9
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R E P O R T  F R O M  D E P A R T M E N T S  O F VIRUS D ISEA SES AND 

EN T O M O L O G Y , W RAIR, W IL D L IF E  D ISEA SE LA BO RA TO RY  
P A T U X E N T  R E F U G E , AND D E P A R T M E N T  O F V ET E R IN A R Y  

S C IE N C E , U N IV ER SITY  O F M ARYLAND
C ach e  V a l le y - lik e  V iru s e s  f r o m  C h in c o te a g u e -A s s a te a g u e  Is la n d  
M o s q u i to e s :

C o l la b o ra t iv e  in v e s t ig a t io n  of the  e c o lo g y  o f a r th r o p o d - b o r n e  v iru s  
in fe c t io n s  w as c o n tin u ed  on A s s a te a g u e  I s la n d  d u r in g  1961. T h e s e  s tu d ie s  
w h ich  s e e k  to d e te rm in e  the  m o d e , e x te n t , and  c h ro n o lo g y  of d is s e m in a t io n  
o f E E E  v i r u s  in  a c o a s ta l  m id -c o n t in e n t  h a b ita t ,  fa i le d  to r e v e a l  any  
s ig n if ic a n t  a c t iv i ty  of th is  v i r u s  d u r in g  the 1961 s e a s o n .  T h u s , no E E E  
v i r u s  w as r e c o v e r e d  f ro m  o v e r  32, 000 c o l le c te d  m o s q u ito e s  (T a b le  I) o r  
1800 s a m p le s  of p la s m a  o b ta in e d  f r o m  s u m m e r  r e s id e n t  b i r d s .  F u r t h e r ,  
th e r e  w as no a p p a re n t  E E E  am o n g  w ild  p o n ie s  on A s s a te a g u e , o r  the  h e r d s  
on C h in c o te a g u e . H o w ev er, s ix  s t r a i n s  of v i r u s ,  u l t im a te ly  show n  to be 
r e l a t e d  to C ach e  V a lle y  v i r u s ,  w e re  r e c o v e r e d  in  s u c k lin g  m ic e  f r o m  p o o ls  
o f A ed es  s o l l ic i ta n s  and  A n o p h e le s  c r u c ia n s  c o l le c te d  f ro m  la te  A u g u st to 
e a r ly  O c to b e r .  T h is  c o m m e n t s u m m a r iz e s  th e  id e n ti ty  and b e h a v io ra l  
c h a r a c t e r i s t i c s  th u s  fa r  know n fo r  th e s e  a g e n ts .

C o lle c tio n  h is to r i e s  fo r  the  6 r e c o v e r e d  s t r a i n s  a r e  s u m m a r iz e d  in  
T a b le  II. M osqu ito  c o l le c t io n s  w e re  o r d in a r i ly  h e ld  a t 7 0 -8 0 °  F  fo r  24 
h o u rs  b e fo re  id e n tif ic a tio n , p o o lin g  and  f r e e z in g  a t -2 0 °  C as  a p p ro x im a te ly  
10% s u s p e n s io n s  in  s a l in e  c o n ta in in g  0. 4% b ov ine  a lb u m in , p e n ic i l l in ,  and  
s t r e p to m y c in .  F r o z e n  s u s p e n s io n s  w e re  t r a n s f e r r e d  f r o m  the  f ie ld  
l a b o r a to r y  to W RAIR w eek ly , w h e re  i s o la t io n  a t te m p ts  in  su c k lin g  m ic e  
w e re  m a d e . C e r ta in  s p e c im e n s ,  found to be c o n ta m in a te d  w ith  G ra m  
n e g a tiv e  o r g a n is m s ,  w ere  r e t r e a t e d  a f t e r  c h lo ra m p h e n ic o l  (500 m c g /m l)  
w as a d d ed .

E a c h  of the 6 s t r a i n s  k i l le d  th e  m a jo r i ty  of su c k lin g  m ic e  upon  in i t ia l  
in o c u la tio n  a f te r  5 to 6 d ay s  in c u b a tio n ; e a c h  w as r a p id ly  e s ta b l is h e d  in  
su c k lin g  m ic e  by s e r i a l  p a s s a g e .  In fe c tiv ity  t i t e r s  of 1st and  2nd p a s s a g e  
m o u se  b r a in  ra n g e d  f ro m  10 to 1 0 " /0 . 02 m l; h o w e v e r , by 5 th  p a s s a g e ,  
t i t e r s  a t ta in e d  10“ to 10“ . W ean ling  m ic e  w e re  a ls o  s u s c e p t ib le ,  but 
a p p ro x im a te ly  100 t im e s  l e s s  s e n s i t iv e  th an  su c k lin g  m ic e  to v ir u s  in  5th  
to 10th m o u se  p a s s a g e .  M 273/61  and  M 303/61 k il le d  upon su b c u ta n e o u s  
in o c u la tio n  of su c k lin g  m ic e  to a p p ro x im a te ly  the s a m e  t i t e r  a s  w hen 
in o c u la te d  i n t r a c e r e b r a l l y .  W et c h ic k s  in o c u la te d  s u b c u ta n e o u s ly  w ith  
10-100 s u c k lin g  m o u se  IC L D 50 d e v e lo p e d  no a p p a re n t  i l ln e s s ,  no v i r e m ia ,
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and  no d e te c ta b le  a n t ib o d ie s  by the 2 3 rd  p o s t - in o c u la t io n  d a y . No o b v io u s  
d is e a s e  fo llo w ed  i n t r a p e r i t o n e a l  in je c t io n  o f a d u lt  m ic e ,  o r  r a b b i t s ,  
a lth o u g h  b o th  d e v e lo p e d  h ig h  t i t e r e d  a n t ib o d ie s  a f t e r  in o c u la t io n .  The 
a g e n ts  a ls o  p ro p a g a te d  in  c o n tin u o u s  c u l tu r e s  of g r iv e t  m o n k e y  k id n e y  
c e l l s ,  bu t n o t in  h a m s te r  k id n ey  m o n o la y e rs  o r  e m b ry o n a te d  e g g s .  A g e n ts  
M 273 /61 , M 291/61, M 303/61 , and  M 400/61  w e re  d e s t r o y e d  o r  m a r k e d ly  
re d u c e d  in  t i t e r  by sh a k in g  w ith  c h lo r o f o r m  fo r  10 m in u te s  a t ro o m  
t e m p e r a t u r e .

A tte m p ts  to  p ro d u c e  h e m a g g lu t in in  f r o m  s t r a i n  M 273 /61  in  7 th  p a s s a g e  
u s in g  the  s t a n d a r d  a c e to n e - s u c r o s e  m e th o d  h av e  n o t b e e n  s u c c e s s f u l .  T he 
o n ly  e v id e n c e  fo r  h e m a g g lu tin in  w as o b ta in e d  a t  pH 6 .4  and  37° C f r o m  
b r a in  m a te r ia l ;  t i t e r s  w e re  1:20 o r  l e s s .  No h e m a g g lu t in in  w as sh ow n  w ith  
a n t ig e n s  p r e p a r e d  f r o m  l iv e r .  A tte m p ts  to o b ta in  an  HA a n tig e n  f r o m  
M 303 /61  s i m i l a r l y  f a i le d .

The a g e n ts  w e re  u l t im a te ly  show n  to be r e l a t e d  to  one a n o th e r  and  
to C ach e  V a lle y  v ir u s  by n e u t r a l i z a t io n  and  c o m p le m e n t  f ix a t io n  t e s t s .
P o te n t  n e u t r a l iz in g  a n t i s e r a  to e a c h  of the unknow n v i r u s e s  w e re  r e a d i ly  
m a d e  in  r a b b i t s .  A n t i s e r a  to M 273/61  and  M 303/61  n e u t r a l i z e d  b e tw e e n  
10^° ^ and  10^* ^ L D 50 of e a c h  of the  6 s t r a i n s ,  but f a i le d  to  n e u t r a l i z e  
B u n y a m w e ra  v i r u s .  B o th  a n t i s e r a  h o w e v e r n e u t r a l i z e d  b e tw e e n  10^* and  
10^ L D 50 o f C ach e  V a lley  v ir u s  ( s t r a i n  B e A r 7272) in  i n t r a c e r e b r a l  t e s t s .  
A n t i s e r a  to  B u n y a m w e ra  v ir u s  fa i le d  to n e u t r a l i z e  M 273 /61  v i r u s ;  a t te m p ts  
to  n e u t r a l i z e  the n ew ly  r e c o v e r e d  v i r u s e s  w ith  C a ch e  V a lle y  v i r u s  a n t i ­
s e r u m  a r e  in  p r o g r e s s .  R e c ip r o c a l  C F  t e s t s  w ith  m o u se  a n t i s e r a  m a d e  to  
e a c h  o f 4 s t r a i n s  of the  A s s a te a g u e  Is la n d  v i r u s e s  (M 2 73 /61 , M 291/61, 
M 303 /61 , and  M 400/61) sh o w ed  th a t  th e y  w e re  e s s e n t i a l l y  id e n t ic a l  (T a b le  
III); f u r th e r ,  th e s e  a n t i s e r a  r e a c te d  to s ig n i f ic a n t  t i t e r  w ith  the  B e le m  
s t r a i n  of C a ch e  V a lle y  v i r u s .

P r e l i m i n a r y  s e r o lo g ic a l  s u r v e y s  in d ic a te  th a t  a l l  of 12 a d u lt  w ild  
A s s a te a g u e  p o n ie s ,  b led  in  Ju ly  1961, p o s s e s s e d  s ig n i f ic a n t  a m o u n ts  o f 
n e u t r a l i z in g  a n tib o d y  to s t r a i n  M 273 /61 . T h u s , w ith o u t f u r th e r  s tu d y , it  
a p p e a r s  th a t  th is  a g e n t h a s  b een  p r e s e n t ,  an d  c i r c u la t in g  a m o n g  e q u in e s  
on A s s a te a g u e  I s la n d  in  y e a r s  p a s t .  A d d it io n a l  o b s e r v a t io n s  on the 
e c o lo g y  of C a ch e  V a l le y - l ik e  v ir u s  in  the  C h in c o te a g u e - A s s a te a g u e  I s la n d  
a r e a  a r e  in  p r o g r e s s  and  w ill be r e p o r te d  a t a  l a t e r  d a te .  (S u b m itte d  by 
D r . E . L. B u e s c h e r )
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Table I

Virus isolations from mosquitoes collected on Assateague and
Chincoteague Islands, Virginia, during 1961

Species
Total
specimens

No. pools 
tested

No. pools 
positive

Aedes cantator 37 3 0
A. sollicitans 25,363 288 5
A. taeniorhynchus 994 59 0
A. vexans 172 3 0
Aedes spp. 34 1 0
Anopheles crucians 396 31 1
An. quadrimaculatus 57 4 0
Anopheles spp. * 51 4 0
Culex salinarius 5,398 4 0
Culiseta melanura 1 1 0
Psorophora confinnis 3 1 0

Total 32,506 519 6
* Species not determined
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T able  I I

C o lle c t io n  H is to r i e s ,  A rthropod p o o ls  y ie ld in g  A ssateague
Is la n d V iru se s , 1961

M osquito
Pool

S pec ies Pool
S ize

C o lle c t io n  
D ate Type

Area

M273/61 A. s o l l i c i t a n s 100 8/23 a s p ir a te d  from 
p e rso n n e l

A ssateague

M291/61 A. s o l l i c i t a n s 100 8/23 raccoon  b a i te d  
t ra p

C hincoteague

M303/61 A. s o l l i c i t a n s 98 8/24 raccoon  b a i te d  
t ra p

A ssateague

M400/61 An. c ru c ia n s 10 9/13 h eron  b a i te d  
t ra p

i t

M424/61 A. s o l l i c i t a n s 100 9/26 a s p ir a te d  from 
p e rso n n e l

i i

M315/61 A. s o l l i c i t a n s 57 10/2 heron  b a i te d  
t r a p

i t

Table III

Immunologic Homogeneity of A ssateague I s la n d  V iru s e s ,  1961.

CF A ntigen  * R e c ip ro ca l CF Antibody 
In d ic a te d  Mouse

T i te r s  w ith  
A n tis e ra

M273 M291 M303 M400
M273 64 128 64 64
M291 64 128 32 64
M303 64 64 32 64
M400 32 64 32 64

Cache V alley  
(Be Ar 7272)

32 32 16 32

* Used in  a n tig e n excess (5% mouse b ra in  su sp en sio n
c l a r i f i e d  h igh  speed c e n t r i f u g a t io n )
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R E P O R T  F R O M  D E P A R T M E N T  O F EN TO M O LO G Y  
W A L T E R  R E E D  ARMY IN S T IT U T E  O F  R E S E A R C H  

W ASHINGTON, D „C .
A p r o g r a m  of s tu d ie s  on m o s q u ito e s  and  m o s q u i to -b o rn e  v i r a l  a g e n ts  

w as in i t ia te d  jo in tly  by the W a lte r  R e ed  A rm y  In s t i tu te  of R e s e a r c h  and  the  
U n iv e r s i ty  o f M a ry la n d  S ch o o l of M ed ic in e  in  W est P a k is ta n .  S tu d ie s  
b eg u n  in  L a h o re  in  M ay w ill be c o n tin u e d  u n ti l  O c to b e r  of th is  y e a r ,  and  
th an  r e in s t i t u t e d  the fo llo w in g  y e a r .  E a r l i e r  s e ro lo g ic  s u rv e y s  on young 
a d u lts  c o n d u c ted  by D r. F r e d  R . M c C ru m b , J r .  of the  U n iv e rs i ty  o f M a ry la n d  
S ch o o l of M e d ic in e , In te r n a t io n a l  C e n te r  fo r M e d ic a l R e s e a r c h  and  T ra in in g  
h ad  in d ic a te d  th a t  G ro u p  B a g e n ts  w e re  a p p a re n t ly  q u ite  co m m o n  in  W est 
P a k is ta n  and  th a t G ro u p  A a g e n ts  w e re  le s s  c o m m o n . A n tib o d ie s  to W est 
N ile  v ir u s  a p p e a re d  to be p re d o m in a n t .  The p r e s e n t  s tu d ie s  h av e  a s  th e i r  
o b je c t iv e s  the  d e l in e a t io n  of the m o sq u ito  fau n a , s tu d y  of the h o s t  ra n g e  and 
fe e d in g  h a b its  of m o s q u ito e s , s tu d y  of m o sq u ito  p o p u la tio n  d y n a m ic s , and  
c o l le c t io n  of m o sq u ito e s  fo r v i r u s  i s o la t io n .  In c o l le c t io n s  m ad e  th ro u g h  
Ju n e , C u lex  p ip ie n s  fa t ig a n s  w as the  o n ly  m o sq u ito  found r e s t i n g  in  la r g e  
n u m b e rs  in  h o u se s  in  the c ity  of L a h o re , w h e re a s  A n o p h e le s  c u l ic i f a c ie s  
and  A n o p h e le s  s te p h e n s i  w e re  th e  p re d o m in a n t  s p e c ie s  r e s t in g  in  h o u se s  in  
r u r a l  a r e a s .  H um an  b itin g  c o l le c t io n s  y ie ld e d  v e r y  few  m o s q u i to e s ,  but 
S te g o m y ia  s p e c ie s  p re d o m in a te d  in  th e s e  s m a l l  c a tc h e s .  C u lex  t r i t a e n i o r -  
h y n ch u s w as th e  p re d o m in a n t  s p e c ie s  in  c a t t le  b itin g  and  lig h t t r a p  c a tc h e s .  
O n se t o f the  m o n so o n s  in  J u ly  is  e x p e c te d  to m a te r ia l ly  a l t e r  the  m o sq u ito  
p ic tu r e .  I n te r m i t te n t  o p e ra t io n  of e l e c t r i c a l  p o w e r h as  b een  p la y in g  h av o c  
w ith  the m a in te n a n c e  of f ro z e n  m a t e r i a l .

C h a r a c te r iz a t io n  and  id e n ti f ic a t io n  of v i r u s  i s o l a t e s  o b ta in e d  in  
P a k is ta n  and  I r a n  w hich  w e re  r e p o r te d  on p re v io u s ly ,  h av e  b een  t e m p o r a r i ly  
su sp e n d e d  b e c a u s e  of p ro b le m s  s te m m in g  f r o m  th e i r  in s ta b i l i ty .  M ost of 
th e s e  i s o la te s  u n d e rw e n t m a rk e d  r e d u c t io n  in  t i t e r s  w hen s to r e d  a s  m o u se  
b ra in  s e r u m - s a l i n e  m ix tu re s  a t -7 0 °  C. R e c e n tly  i t  w as found th a t  v i r u s  
p r e p a r e d  in  a s u c r o s e - g e l a t in  s ta b i l iz in g  m e d iu m  re ta in e d  t i t e r  to a  f a r  
g r e a t e r  e x te n t  th an  a liq u o ts  o f the  s a m e  v ir u s  p r e p a r e d  in  the  c o n v e n tio n a l  
s e r u m - s a l i n e  m ix tu r e s ,  r e g a r d l e s s  o f the  t e m p e r a tu r e  a t w hich  th e y  w e re  
s to r e d .  P e c u l ia r ly ,  the pH of th is  s ta b i l iz in g  m e d iu m  is  on the  a c id  s id e  
and  c u r r e n t ly  s tu d ie s  a r e  u n d e rw a y  in  the e f fe c ts  of pH on v i r u s  d e g ra d a t io n .  
A t the  s a m e  t im e , the s a n d f ly  i s o la te s  a r e  b e in g  a d a p te d  to a d u lt  m ic e  to 
f a c i l i t a te  f u r th e r  c h a r a c t e r iz a t io n  and  id e n ti f ic a t io n .
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R E P O R T  F R O M  D RS. F R A N K  M. HARDY AND DAVID A R B IT E R  
V IROLO GY  DIVISION, U .S . ARM Y M E D IC A L  U N IT 

F O R T  D E T R IC K , F R E D E R IC K , M A RY LAN D

S tu d ie s  d e a l in g  w ith  th e  c e l lu l a r  c h a n g e s  a s s o c ia t e d  w ith  V e n e z u e la n  
e q u in e  e n c e p h a lo m y e l i t i s  (V E E ) v ir u s  in fe c t io n  in  th e  L - c e l l  h av e  b een  
in i t ia te d  in  th is  l a b o r a to r y .  F in d in g s  th u s fa r  h av e  c o r r e l a t e d  c e r ta in  
c h a n g e s  w ith  v ir u s  r e p l i c a t io n .

C y to c h e m ic a l  E x a m in a tio n :  C e lls  f ix e d  w ith  o s m iu m  te t r o x id e
and  s ta in e d  w ith  S ud an  B la c k  w e re  found to c o n ta in  m in u te  b la c k  g ra n u le s  
in  th e i r  c y to p la s m . T he n u m b e r  of c e l l s  c o n ta in in g  th e s e  g ra n u le s  a s  w e ll 
a s  an  i n c r e a s e  in  t h e i r  c o n c e n tr a t io n  w as fo u nd  to  o c c u r  a s  e a r ly  a s  8 h o u r s  
a f t e r  in fe c t io n  of the  c u l tu r e s .  T i t r a t io n  of in fe c te d  c u l tu r e  s u p e r n a ta n t  
f lu id s  in  m ic e  v ia  th e  IC ro u te  r e l a t e d  th e s e  i n c r e a s e s  to v i r u s  g ro w th .

C h e m ic a l  A n a ly s is :  E x tr a c t io n  of f ix e d  c e l l s  w ith  e i t h e r  c o ld
a c e to n e  o r  b o ilin g  e th e r - a l c o h o l  m ix tu re  (3:1) d id  n o t r e d u c e  the  c o n c e n t r a ­
tio n  of the  g r a n u le s .  T h e s e  r e s u l t s  s u g g e s te d  th a t  the  in c lu s io n s  w e re  c o m ­
p o s e d  l a r g e ly  of p h o s p h o lip id .

To f u r th e r  c h a r a c t e r i z e  th e  in c lu s io n s ,  v a r io u s  l ip id  s o lv e n ts  w e re  
e m p lo y e d  in  th e  e x t r a c t io n  p r o c e d u r e .  W hile no one s o lv e n t  c o m p le te ly  
e x t r a c t e d  the  s u d a n o p h il ic  m a te r ia l ,  i t s  s o lu b i l i ty  w as found  to  i n c r e a s e  a s  
th e  p o la r i ty  o f the s o lv e n t  d e c r e a s e d .  T h e s e  r e s u l t s  s u g g e s t  th a t  th e  l ip id  
g r a n u le s  a r e  c o m p r is e d  o f m o re  th an  one typ e  o f p h o s p h o lip id .

F u r t h e r  w ork  is  in p r o g r e s s  to m o re  fu lly  c h a r a c t e r i z e  the  p h o s p h o lip id  
c o m p o n e n ts  w ith  th e  p o s s ib i l i ty  th a t s p e c i f ic  V E E  v i r u s  a s s o c ia te d  c h a n g e s  
m a y  be d e m o n s t r a te d .

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

ARM Y C H E M IC A L  C E N T E R , M A R Y LA N D
O u r p r o g r a m  c o n tin u e s  to be e s s e n t i a l l y  one o f s u r v e i l l a n c e .  We 

h av e  c o n tin u e d  in  th e  m a in  w ith  c o l le c t io n s  o f b lo o d  f r o m  b ir d s  an d  o th e r  
a n im a ls .  M ost of the  b lood  s a m p le s  h av e  b ee n  s c r e e n e d  fo r  v i r u s  in  2 1 -d ay - 
o ld  w h ite  m ic e .  (See T a b le  1. T a b le  1 is  a c o n tin u a t io n  of the  d a ta  r e p o r te d  
in  the  fo u r th  i s s u e  o f the In fo rm a tio n  E x c h a n g e .)  Two o f the  b lo o d s  ta k e n
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f r o m  Y e llo w -b il le d  cu ck o o s  h av e  p ro d u c e d  m o r ta l i ty  p a t t e r n s  in  m ic e  
s u g g e s t iv e  o f E E  v i r u s .  No id e n ti f ic a t io n  h as  b een  m ad e  y e t. It i s  
a ls o  hoped  th a t  o u r  d a ta  m ay  p ro v id e  lin k ag e  in fo rm a tio n  to w o rk e r s  
b o th  n o r th  and  so u th  of o u r  p e n in s u la  w h e re  d i s c r e t e  o u tb re a k s  of E E V  
a r e  no t u n c o m m o n .

L is te d  be lo w  a r e  so m e  o b s e r v a t io n s  w h ich  h av e  b een  m ad e  d u r in g  
th e  c o u r s e  o f o u r  p ro g r a m :

a . A m a tu r e  m a le  c o w b ird , c o l le c te d  lo c a lly  on 13 M a rc h  1962, 
b le d , and  r e l e a s e d ,  had  band  n u m b e r  60/125192.

b. R a n d o m  e c to p a r a s i t e  c o l le c t io n s  r e v e a l  one s p e c ie s  w hich  w as 
ta k e n  f r o m  18 out of 118 b i r d s ;  the  r a b b i t  t ic k , H a e m a p h y s a l is  l e p a r i s p a l u s t r i s

c . In th e  fo u r th  i s s u e ,  we r e m a r k e d  upon a t te m p ts  to s e p a r a te  
s e r u m  f r o m  w hole b lood  u s in g  a  s e a m le s s  c e l lu lo s e  tu b in g  te c h n iq u e  r e p o r te d  
in  the  l i t e r a t u r e .  A fte r  c o n s id e r a b le  w o rk  w ith  th is  m e th o d , i t  w as d e t e r ­
m in e d  u n s u ite d  fo r p r o c e s s in g  b ir d  b lo o d s .

d . We hav e  found so m e  d is t in c t  a d v a n ta g e s  in  c o n v e r t in g  to v a c u u m  
tu b e s  fo r  c o l le c t io n  of b lood  s a m p le s  in  the f ie ld .  T h is  s y s te m  a llo w s  fo r  a 
h ig h e r  p e r c e n ta g e  of u n c o n ta m in a te d  s p e c im e n s  and  is  l e s s  t r a u m a t ic  to the 
a n im a ls ,  p a r t i c u l a r l y  b i r d s .

e .  We a r e  ab o u t to e x te n d  o u r b lood  c o l le c t in g  p r o g r a m  to l a r g e r  
w ild  a n im a ls ,  as  d e e r ,  u s in g  a r e m o te - d r u g  d e l iv e r y  s y s te m . We a r e  
i n t e r e s t e d  to l e a r n  if  o th e r s  h av e  found the  n a r c o t iz in g  a g e n t, n ic o tin e  
a lk a lo id , to  i n t e r f e r e  w ith  N e u t. and  HI t e s t s .

f. B lood  fe ed in g  a r th r o p o d s  h av e  b e e n  c o l le c te d  p e r io d ic a l ly  and  
a r e  b e in g  h e ld  in  a  f ro z e n  s ta te  u n ti l  t im e  p e r m i ts  p r o c e s s in g .  P r o c e s s in g  
w ill in c lu d e  d e te rm in a t io n  o f b lood  m e a l  s o u r c e  and  s c re e n in g  fo r  v i r u s ,  if 
in d ic a te d .  A n t is e r a  to the fo llo w in g  a n im a ls  h av e  b een  p r e p a r e d  o r  a r e  in  
the  p r o c e s s  o f p r e p a r a t io n :

1. h u m an 9. dog
2. g ra y  s q u i r r e l 10. g o a t
3. o p o s s u m 11. s h e e p
4 . h e r r in g  gu ll 12 . b la c k  r a t  sn a k e
5. c o t to n ta i l  r a b b i t 13. c o m m o n  g ra c k le
6. g ra y  fox 14. y e l lo w -s h a f te d  f l i c k e r
7. c a t 15. c ro w
8 . w hite  r a t 16 . r in g - b i l le d  g u ll
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T a b le  1. B loo d  s a m p le s  c o l le c te d  and  s c r e e n e d  ( ) fo r  v i r a l  a g e n ts  in  
21 -day  o ld  w h ite  m ic e , 18 A u g u s t 1961 to 7 A u g u s t 19 62. (A ll s a m p le s  
r e p o r te d  in  th e  4 th  I s s u e  o f the " N e w s le t te r " ,  a d ju s te d  to ta l  213 (100), 
hav e  b een  s c r e e n e d .  )

F A M IL Y  S P E C IE S  N U M B E R  O F  S A M P L E S

B i r d s :

F a lc o n id a e S p a r r o w  H aw k 1 ( 1 )
C h a r  a d r i id a e K il ld e e r 1 ( 1)
S c o lo p a c id a e C o m m o n  S n ipe 1 ( 1 )
L a r id a e H e r r in g  G u ll 2 ( 2 )

R in g -b i l le d  G u ll 1 ( 1)
C u c u lid a e Y e llo w -b il le d  C uckoo 1 ( 1 )
P ic id a e Y e llo w -s h a f te d  f l i c k e r 1 ( - )

H a iry  W o o d p eck e r 2 ( 1 )
D ow ny W o o d p eck e r 3 ( 2)

T y r a n n id a e E a s t e r n  W ood P ew e e 1 ( 1)
C a rv id a e C om m o n  C ro w 1 ( 1 )
P a r id a e C a ro l in a  C h ic k a d e e 1 ( 1 )

T u fted  T i tm o u s e 2 ( 2 )
S it t id a e W h i te - b r e a s te d  N u th a tc h 2 ( 2 )
M im id ae M o c k in g b ird 1 ( 1 )
T u rd id a e R ob in 10 (5)

W ood T h ru s h 1 ( 1)H e r m it  T h ru s h 4 (4)
S y lv iid a e G o ld e n -c ro w n e d  K in g le t 1 ( 1 )
S tu rn id a e S ta r l in g 148 (142)
P a r u l id a e M y rtle  W a rb le r 2 ( 2 )
P lo c e id a e H ou se  S p a r r o w 25 (24)
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FA M IL Y S P E C IE S N U M B ER  O F S A M P L E S
I c te r id a e R e d -w in g e d  B la c k b ird 56 (56)

R u s ty  B la c k b ird 3 (3)
C o m m o n  G ra c k le 5 (2 )
B ro w n -h e a d e d  C o w b ird 32 (31)

F  r in g i l l id a e C a rd in a l 3 ( 1)
S la te - c o lo r e d  Ju n co 8 (7)
W h ite - th ro a te d  S p a r ro w  3 ( 1)
S w am p S p a r ro w 1 (-)Song S p a r ro w 2 (1 )R e p t i l e s :

C o lu b r id a e B la c k - r a t  S nake 3 ( 1)
M a m m a ls :
D id e lp h id a e O p o ssu m 2 (2 )
S c iu r id a e G ra y  S q u i r r e l 9 (9)
L e p o r id a e E a s t e r n  C o tto n ta il 1 ( 1)
S u b - to ta l 340 (311)
C u m u la tiv e  T o ta l 553 (524)

R E P O R T  F R O M  DR. DAVID E . DAVIS, P R O F E S S O R  OF ZO O LO G Y , 
PEN N SY LV A N IA  S T A T E  U N IV ER SITY , U N IV ER SITY  PA R K , P A .

U n d er a  PHS g ra n t ,  a  th r e e - m o n th  t r a in in g  p r o g r a m  on the  te c h n iq u e s  
fo r  s tu d y  o f b ird s  and  a r b o v i r u s e s  w as u n d e r ta k e n  d u r in g  the p a s t  s u m m e r .  
T he fo u r s e n io r - l e v e l  s tu d e n ts  w e re  a s s ig n e d  d if f e r e n t  p r o je c ts  on the U n i­
v e r s i ty  W o o d lo ts . T h re e  s tu d e n ts  w e re  t r a in e d  in  the  u se  o f m is t  n e ts  fo r  
c a p tu r in g  b ir d s  and a ls o  how  to b le e d  and  h an d le  the b lo o d . Two m e th o d s  
w e re  e m p lo y e d  to d e s c r ib e  th e  v e g e ta tio n  on th e  a r e a .  One s tu d e n t  w as 
a s s ig n e d  to c o l le c t  and k ey  out the m o s q u ito e s  p r e s e n t  on the a r e a .

At the  tim e  of w rit in g  th is  r e p o r t ,  a p p ro x im a te ly  150 b ir d s  w e re  
b an d ed  and  60 b lo o d s tak e n  to the l a b o r a to r y  fo r  a n a ly s is .  Due to p o s t  
b re e d in g  w a n d e r in g , a la r g e  n u m b e r  o f n o m a d s  w e re  c a p tu re d  and  o n ly  a  few  
s u b s e q u e n t ly  r e c a p tu r e d .  F o r  th is  r e a s o n ,  an  e s t im a te  of the p o p u la tio n  on 
th e  a r e a  cou ld  no t be d e te rm in e d .
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R E P O R T  F R O M  D RS. M ARTIN G O L D F IE L D  AND OSCAR SUSS MAN 
N EW  JE 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 , N . J .
As r e p o r te d  in  a p re v io u s  i s s u e  of th is  p u b l ic a tio n , the N ew  J e r s e y  

g ro u p  h a s  s e t  up fo u r s tu d y  s i t e s  w h e re  m o s q u i to e s  a r e  t r a p p e d  one d ay  
and  b ir d s  a r e  n e t te d , b an d ed , and  b led  fo u r d ay s  of e v e r y  w eek  d u r in g  th e  
s u m m e r  and  fa l l .  T h re e  of the s i t e s  a r e  lo c a te d  in  the  A tla n tic  s h o r e  a r e a  
w h e re  h u m an  E E  in fe c t io n s  a r e  now  know n to h av e  o c c u r r e d  fo r m an y  y e a r s .  
T he G re a t  S w am p  a r e a  in  M o r r is  C ou n ty , s i tu a te d  in  th e  n o r th e r n  p a r t  o f the  
s ta te  (d is ta n t  f ro m  the s h o r e )  w as c h o s e n  a s  the fo u r th  s tu d y  s i t e .  S tu d ie s  
o f m o re  th an  500 b loo d  s a m p le s  c o l le c te d  f r o m  r e s i d e n t s  of a  m u n ic ip a l i ty  
a d jo in in g  th is  s i te  in d ic a te d  no d e te c ta b le  e v id e n c e  o f p a s t  in fe c t io n  w ith  E E  
o r  WE in  m a n .

The 1961 s e a s o n  w as m a rk e d  by e x c e e d in g ly  low  m o sq u ito  p o p u la t io n s , 
a s  r e p o r te d  by C o u n ty  M o sq u ito  E x te r m in a t io n  C o m m is s io n s  and  a s  c o m p a re d  
w ith  t r a p p in g  d a ta  o f o u r  own in  p re v io u s  y e a r s .  T h is  w as p a r t i c u l a r l y  t r u e  
w ith  r e s p e c t  to A. s o l l i c i t a n s  in th e  s h o r e  a r e a s .  O u r s u r v e i l l a n c e  s y s te m  
of h o r s e s  and  p h e a s a n ts  d u r in g  1961 r e v e a le d  o n ly  one e p is o d e  o f E E  in v o lv in g  
u n v a c c in a te d  b r e e d e r s  in  a f lo ck  o f p h e a s a n ts  in  the  n o r th e r n m o s t  co u n ty  of 
th e  s t a te .  A to ta l  of o n ly  18, 446  u n e n g o rg e d  m o s q u i to e s  w e re  t r a p p e d ,  p o o le d , 
and  t e s te d .  F iv e  th o u sa n d  w ild  b ir d s  w e re  b an d ed  an d  b le d , of w h ich  1300 
h av e  b ee n  t e s te d  th u s  f a r .

A ll p r i m a r y  v ir u s  i s o la t io n s  h av e  b een  m a d e  in  1 /2  d a y -o ld  c h ic k s  
o b s e r v e d  fo r  96 h o u r s .  S u b se q u e n t p a s s a g e s  h av e  b e e n  m a d e  in  r e c e n t ly  
w ean ed  m ic e ,  and v i r u s e s  h av e  b een  id e n ti f ie d  by N T in  th is  h o s t .  V ir tu a l ly  
a l l  v i r u s  s t r a i n s  h av e  b een  s u c c e s s f u l ly  r e i s o la t e d .

As s e e n  in T a b le  1, 25 i s o la t io n s  w e re  o b ta in e d  f r o m  21 p o o ls  of 
m o s q u i to e s .  Of g r e a t  i n t e r e s t  is  th e  fa c t  th a t ,  e x c e p tin g  A. v e x a n s , a l l  
i s o la t io n s  f r o m  C. m e la n u r a  w e re  o b ta in e d  l a t e r  in  the  s e a s o n  th a n  th o se  
f r o m  o th e r  s p e c i e s .  It is  d if f ic u l t ,  th e r e f o r e ,  to a t t r ib u te  in fe c t io n  of th e s e  
o th e r  s p e c ie s  to a  " s p i l l - o v e r "  f r o m  a b i r d - C .  m e la n u r a  c y c le .  T he 
i s o la t io n  of E E  f ro m  a poo l of th r e e  s p e c im e n s  of U. s a p p h ir in a  r e p r e s e n t s  
the  f i r s t  su c h  r e p o r t ,  to o u r  k n o w led g e , r e g a r d in g  th is  s p e c i e s ,  w hose  
fe e d in g  h a b its  a r e  v i r tu a l ly  unknow n. T he e ig h t a r b o v i r u s e s  i s o la te d  f r o m  
m o s q u ito e s  of the G re a t  S w am p s tu d y  s i te  ( to g e th e r  w ith  fiv e  i s o l a t e s  f r o m  
w ild  b i r d s )  in d ic a te  c le a r ly  th a t e p iz o o tic  a c t iv i ty  can  be d e te c te d  in  an  in la n d  
a r e a  w h e re  no e v id e n c e  of in v o lv e m e n t o f m an  c a n  be fo u n d .

T w e n ty -o n e  i s o la t io n s  of WE h av e  b ee n  m ad e  f r o m  the  b lood  of 1300 
w ild  b ird  b lo o d s  th u s  fa r  t e s te d .  It is  n o te w o r th y  th a t  th r e e  of the  b ir d s  w ith  
d e te c ta b le  v i r e m ia  w e re  am o n g  101 b ir d s  n e t te d  d u r in g  the  w eek  of Ju n e  12th
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a t one s tu d y  s i te  (B r ig a n tin e  N a tio n a l  W ild life  R e fu g e ), an a r e a  th a t  y ie ld e d  
no WE in  m o s q u ito e s  th ro u g h o u t th e  s e a s o n .  T h is  r e p r e s e n t e d  the  f i r s t  
fu ll  w eek  o f b ir d  n e tt in g  a t  th is  s i te  d u r in g  the  1961 s e a s o n .

D u rin g  the 1961 s e a s o n , s u r v e i l la n c e  of a  f lo ck  of c h ic k e n s  w as m a in ­
ta in e d  a t e a c h  of the  fo u r s tu d y  s i t e s .  D u rin g  the  f i r s t  h a lf  o f the  s e a s o n ,  
r a n d o m ly  s e le c te d  c h ic k e n s  w e re  b led  a t a p p ro x im a te ly  tw o -w e e k  i n t e r v a l s .
It w as l a t e r  p o s s ib le  to  band  c h ic k e n s  in  e a c h  o f the  fo u r f lo ck s  and  to 
o b ta in  s e q u e n t ia l  b lo od  s a m p le s  on the  s a m e  b i r d s .  In a l l ,  666 b lo o d  s a m p le s  
w e re  c o l le c te d  b e tw ee n  M ay 2 3 rd  and  O c to b e r  2 3 rd , 1961, and  t e s te d  fo r  E E  
and  WE HI a n tib o d y  l e v e ls .  Of 26 s e r a  d e m o n s t r a t in g  HI a c t iv i ty  (21 fo r  E E  
and  5 fo r W E) o n ly  one d is c lo s e d  s ig n if ic a n t  E E  a n tib o d y  in  m o u se  n e u t r a l ­
iz a t io n  t e s t s .  The p o s i t iv e  s a m p le  w as c o l le c te d  a t the B r ig a n t in e  s i te  on 
J u ly  31st and  sh ow ed  an  HI t i t e r  of 1:80. A ll o th e r  c h ic k e n  s e r a  y ie ld e d  HI 
t i t e r s  b e tw ee n  1:10 and  1:40 on r e p e a te d  te s t in g  but w e re  u n ifo rm ly  d ev o id  of 
s ig n if ic a n t  n e u t r a l iz in g  a c t iv i ty .  T h u s, HI te s t in g  of c h ic k e n s  w ould  a p p e a r  
to  be m is le a d in g  u n le s s  s u b s ta n t ia te d  by n e u t r a l iz a t io n  t e s t s .  D u rin g  the 
1961 s e a s o n  in  N ew  J e r s e y ,  th e s e  c h ic k e n s  a p p e a r  to h av e  fa i le d  a s  a  s e n t in e l  
o f s ig n if ic a n t  E E  and  WE e p iz o o tic  a c t iv i ty .  H o w ev e r, i t  is  s t i l l  p o s s ib le  th a t 
in fe c t io n  o f c h ic k e n s  m ay  be d e p e n d e n t on th o s e  f a c to r s  p ro m o tin g  e p id e m ic  
a c t iv i ty .

T h us f a r  in  1962, th e r e  h av e  b een  no a u th e n t ic a te d  c a s e s  of a r b o v i r u s  
in fe c t io n s  in  h o r s e s ,  p h e a s a n ts ,  o r  m a n . T he s p r in g  and  s u m m e r  s e a s o n s  
h av e  b een  m a rk e d  by a l te r n a t in g  p e r io d s  of d ro u g h t and  co ld  w e a th e r  th a t 
a p p e a r  to  h av e  b een  v e r y  e f fe c t iv e  in  k ee p in g  m o sq u ito  a c t iv i ty  a t a  low  
le v e l .  A to ta l  of 3, 729 w ild  b ir d  b lo o d s , 4 ,1 9 9  u n e n g o rg e d  m o s q u i to e s ,  
and  125 m is c e l la n e o u s  s p e c im e n s  h av e  b een  t e s te d  fo r  the  p r e s e n c e  of 
v i r u s .  O nly  two i s o la te s  h av e  th u s  f a r  b een  a u th e n t ic a te d ,  b o th  WE f ro m  
c a tb i r d s .  S ig n if ic a n tly , th e s e  two w e re  a g a in  o b ta in e d  in  the 1st two w eek s 
o f n e tt in g  a c t iv i ty  a t the B r ig a n t in e  R efu g e  in  the  e a r ly  p a r t  of J u n e . A 
th i r d  i s o la te ,  f r o m  a  Downy w o o d p e c k e r b led  on J u ly  18th a t F o r k e d  R iv e r ,  
h a s  no t a s  y e t b een  id e n tif ie d .

T ab le  1
1961 M o sq u ito e s  

A rb o v ir u s e s  I s o la te d

G r e a t  S w am p:
7 /1 8 -8 /1 C u le x  p ip ie n s E E  & WE
7 /1 8 -8 /1 C u lex  r e s tu a n s WE
8/1 C u le x  s a l in a r iu s E E  & WE
9 /1 9 - 9 /2 6 C u l is e ta  m e la n u r a WE9 /2 6 -1 0 /3 C u l is e ta  m e la n u r a WE
1 0 /3 -1 0 /1 7 C u l is e ta  m e la n u r a E E
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T a b le  1 (c o n tin u e d )

F o r k e d  R iv e r

8 /3 - 8 /3 1 U. s a p p h ir in a E E
8/10 C u le x  s a l in a r i u s E E
9 /2 4 C u l i s e ta  m e la n u r a WE
9 /2 4 -1 0 /8 C u l i s e ta  m e la n u r a E E

B r ig a n t in e

7 /6 - 7 / 2 5 C u le x  t e r r i t a n s E E

M ays L an d in g

8 /10 C u l is e ta  m e la n u r a WE
8 /1 7 - 8 /2 4 C u l i s e ta  m e la n u r a WE
8/31 C u l i s e ta  m e la n u r a E E
8 /31 C u l i s e ta  m e la n u r a WE
8 /2 4 - 9 / 7 C u l i s e ta  m e la n u r a E E  & WE
8 /3 1 - 9 /7 C u l is e ta  m e la n u r a E E  & WE
9 /7 C u l i s e ta  m e la n u r a E E
9 /14 C u l i s e ta  m e la n u r a WE
9 /1 4 -1 0 /3 A ed es  v e x a n s WE
10/3 C u l i s e ta  m e la n u r a WE

R E P O R T  F R O M  D R . W. M cD . HAM M ON 
D E P A R T M E N T  O F E P ID E M IO L O G Y  AND M IC R O B IO LO G Y  

U N IV E R SIT Y  O F  P IT T S B U R G H  S C H O O L  O F  P U B L IC  H E A L T H  
P IT T S B U R G H , P E N N S Y L V A N IA

A tte n u a te d  S t r a in  o f J a p a n e s e  B V ac c in e  (O C T -541 ) a s  a  V a c c in e ;

S ee a b s t r a c t  of p a p e r  fo r  s y m p o s iu m  a t A tla n ta , in c lu d e d  in  th is  
s a m e  i s s u e  o f the In fo rm a tio n  E x c h a n g e .

M ouse  H e p a ti t is  V iru s  and  P o s s ib le  R e la t io n s h ip  to S u p p o se d  A rb o v ir u s  
I s o l a t i o n s :

W hile te s t in g  m o s q u ito e s  c o l le c te d  in  B an g k o k  in  1961, an  a p p a re n t  
s e r i e s  o f i s o la t io n s  of v i r u s e s  w as m a d e . A few  of th e s e  b e c a m e  of h ig h  
t i t e r  a f t e r  a  few  p a s s a g e s .  T h ey  w e re  n o t c h ik u n g u n y a  a s  e x p e c te d .  No YU



- 51 -

a n tig e n  co u ld  be p r e p a r e d  b u t a  good C F  a n tig e n  r e a c te d  w ith  a n t i s e r a  
p r e p a r e d  in  m ic e  a g a in s t  s e v e r a l  s t r a i n s .  No p r i m a r y  o r  c o n tin u o u s  c e l l  
lin e  in  u se  sh o w ed  any  s u g g e s t io n  of C P E . O th e r  l a b o r a to r y  a n im a ls  w e re  
n o t t e s te d  but no sp o n ta n e o u s  d is e a s e  w as o b s e r v e d .

W hile th is  w as s t i l l  in  p r o g r e s s ,  sp o n ta n e o u s  d e a th s  b eg an  to  o c c u r  
in  a l l  o u r  s u c k lin g  m ic e  in  a l l  a n im a l  ro o m s  r e g a r d l e s s  of in o c u lu m  o r  
d i lu t io n s .  C o n tro l  u n in o c u la te d  su c k lin g s  w hen e x p o se d  in  the s a m e  ro o m s  
b e c a m e  i l l  w ith in  a  few  d a y s .  A du lt m ic e  w e re  r e s i s t a n t .  T h e s e  i l l n e s s e s  
in  su c k lin g s  w e re  due to the s a m e  v ir u s  su p p o se d ly  i s o la te d  f r o m  m o s q u i to e s ,  
a s  p ro v e d  by a n tig e n  p r e p a r e d  f r o m  th e i r  b r a in s .

A ll m ic e  w e re  p u r c h a s e d  f r o m  a n o th e r  c i ty  a s  "p a th o g en  f r e e " .  T h ey  
w e re  d e l iv e r e d  in  s p e c ia l  f i l t e r  c a g e s .  P re g n a n t  f e m a le s  w e re  r e c e iv e d  a s  
o u r  s o u r c e  of s u c k l in g s . T h e s e  a d u lts  h ad  no a n tib o d ie s  u n t i l  a f t e r  th e i r  
l i t t e r  b e c a m e  in fe c te d . I s o la t io n  p re c a u tio n s  h ad  b een  m a in ta in e d  in  a l l  
m o u se  ro o m s  b e c a u se  th e s e  w e re  p a th o g e n  f r e e  and  no m ic e  w e re  r e c e iv e d  
f r o m  o th e r  s o u r c e s .  No w ild  m ic e  a r e  p r e s e n t .  At no t im e  w as th e r e  
any  e v id e n c e  th a t m ic e  a r r i v e d  in fe c te d .

We s to p p e d  a l l  w o rk  and  s to p p e d  a l l  m o u se  o r d e r s  and  d id  an  e la b o r a te  
s c ru b d o w n  and  s t e r i l i z a t i o n .  M o re  th an  a  m o n th  l a t e r ,  m ic e  f r o m  the s a m e  
s o u r c e  w e re  o b ta in e d , the o th e r  B ang ko k  m o sq u ito  s u s p e n s io n s  w e re  
in o c u la te d  and  a l l  o th e r  w o rk  r e s u m e d .  No v i r u s  w as p r e s e n t  in  the  
m o sq u ito  s u s p e n s io n s  and no u n u s u a l s p o n ta n e o u s  d e a th s  o c c u r .

On th e  b a s is  of a l l  d a ta ,  m o u se  h e p a t i t is  v i r u s  w as s u s p e c te d .  D r . 
W allace  R ow e a t NIH  c o n f irm e d  th is  by sh o w in g  o u r p ro to ty p e  v ir u s  to be 
a n t ig e n ic a l ly  c lo s e ly  r e l a t e d  to o th e r  v i r u s e s  in  the  c o m p le x .

The n e x t c h a p te r  in  th is  s to r y  is  p o s s ib ly  the  m o s t  s ig n i f ic a n t .  T he 
e p iz o o tic  i t s e l f  m ay  n o t h av e  too  m u ch  s ig n i f ic a n c e .  We w e re  c o n v in c e d  
by o u r t e s t s  and  the  u se  o f th e s e  s a m e  m ic e  by o th e r s  th a t  the m ic e  
p ro b a b ly  b e c a m e  in fe c te d  in  o u r e n v iro n m e n t and  by the  a i r - b o r n e  ro u te .
B u t w h e re  d id  the o r ig in a l  v i r u s  co m e  f r o m ?

A s we have  p re v io u s ly  r e p o r te d ,  we h av e  a  n u m b e r  of l o w - t i t e r e d  
m o sq u ito  and  b lood  " i s o l a t e s "  f r o m  th e  F a r  E a s t  th a t  n e v e r  co u ld  be 
a n t ig e n ic a l ly  s tu d ie d . T h ey  fo rm e d  no u s a b le  a n tig e n s  ev en  a f t e r  20 to  
75 p a s s a g e s  in  su c k lin g  m ic e .  A n t is e r a  p r e p a r e d  f r o m  th e m  r e a c te d  
a g a in s t  no e s ta b l is h e d  v i r u s e s  in  o u r  h a n d s . A few  m o u se  a n t i s e r a  f r o m  
su c h  i s o l a t e s  w e re  th an  t e s te d  a g a in s t  the  C F  a n tig e n  of o u r e p iz o o tic  
h e p a t i t is  v i r u s .  T h re e  r e a c te d . ' S om e of th e s e  i s o la te s  h ad  b een  m ad e
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o r ig in a l ly  in  m ic e  f r o m  a n o th e r  d e a l e r .  D r .  R ow e in f o r m e d  us th a t  he 
h a s  found  la te n t  in fe c t io n  by th e s e  h e p a t i t i s  v i r u s e s  in  e s s e n t i a l l y  a l l  o f 
s e v e r a l  l a r g e  c o lo n ie s  t e s te d .  It t h e r e f o r e  a p p e a r s  q u ite  p ro b a b le  th a t  
l o w - t i t e r e d  CNS v i r u s  i s o l a t e s  in  s u c k lin g  m ic e  now  in  the  h an d s  of 
s e v e r a l  w o rk e r s  an d  d e fy in g  id e n t i f ic a t io n  a r e  h e p a t i t is  v i r u s  an d  th a t  
m a n y  of the v i r u s  s to c k s  of know n a g e n ts  w h ich  we a l l  h av e  m a y  c o n ta in  
a l o w - t i t e r e d  u n d e s i r a b le  p a s s e n g e r  v i r u s  b e lo n g in g  in  th is  g ro u p . T h is  
l a t t e r  m a y  a c c o u n t fo r  u n e x p e c te d  lo w - t i t e r e d  im m u n o lo g ic  c r o s s  
r e a c t io n s  (o th e r  th a n  HAI) w h ich  c ro p  up b e tw e e n  v i r u s e s  n o t p r e v io u s ly  
r e c o g n iz e d  a s  c r o s s in g .

We th o u g h t th e  abo v e  e x p e r ie n c e  m ig h t be h e lp fu l  to  o th e r s  and  
th e r e f o r e  r e c o r d  i t  in  so m e  (but n o t a l l )  d e ta i l .  B y the  w ay, l iv e r  p a th o lo g y  
by  o u r  s t r a i n  is  e s s e n t i a l l y  n e g l ig ib le .  It p ro d u c e s  e n c e p h a l i t i s . ' V iru s  
is  p r e s e n t  in  the l iv e r  of m ic e  but in  c o m p a r a t iv e ly  lo w  t i t e r .

B an g k o k  S y m p o s iu m  on H e m o rr h a g ic  F e v e r  (1961):

C o lo n e l F e ls e n f e ld ,  who h as  b ee n  i l l ,  in f o r m s  m e th a t  the f in a l  
p ro o f  h a s  b e e n  r e tu r n e d  to th e  p r i n t e r  in  B an g k o k  and  the  m o n o g ra p h  w ill 
so o n  be p r in te d  and  c o p ie s  d e l iv e r e d  to P i t t s b u r g h .  I t w ill be m a i le d  to th e  
d is t r ib u t io n  o f the  In fo rm a t io n  E x c h a n g e .

R e e v e s -H a m m o n  M o n o g rap h :

" E p id e m io lo g y  o f the A r th r o p o d - b o r n e  V ir a l  E n c e p h a l i t id e s  in  K e rn  
C o u n ty , C a l i f o r n ia ,  1943-1952, " U n iv e r s i ty  of C a l i f o r n ia  P u b l ic a t io n s  in  
P u b lic  H e a lth , V o lum e 4, P u b lic  H e a lth  M o n o g rap h  S e r i e s ,  i s  n ow  o u t by 
th e  C a l i f o r n ia  P r e s s - - h o p e  you a l l  g e t to s e e  i t .

R E P O R T  F R O M  D R . W IL L IA M  F .  S C H E R E R  
D E P A R T M E N T  O F  M IC R O B IO LO G Y , C O R N E L L  U N IV ER SITY  M E D IC A L

C O L L E G E , N EW  Y O RK , N .Y .

C h ic k e n  e m b ry o n ic  c e l l  c u l tu r e s  w e re  c o m p a r e d  w ith  w e a n lin g  m ic e  
in  n e u t r a l i z a t io n  t e s t s  fo r  a n tib o d y  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 .  V i r u s - 
d ilu tio n  t e s t s  y ie ld e d  s i m i l a r  r e s u l t s  w h e th e r  w e a n lin g  m ic e  in o c u la te d  
i n t r a c r a n i a l l y  o r  c h ic k e n  e m b ry o n ic  c e l l  c u l tu r e s  u n d e r  a g a r  m e d iu m  w e re  
u s e d  to  d e te c t  u n n e u tr a l iz e d  v i r u s .  E x c e p tio n s  o c c u r r e d  o n ly  w ith  c h ic k e n
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p la s m a s  ( n e u t r a l iz a t io n  in d ic e s  w e re  g r e a t e r  in  m ic e  th an  in  c u l tu r e s )  
an d  w ith  a  few  s e r a  of s e v e r a l  s p e c ie s  sh o w in g  log  n e u t r a l iz a t io n  in d ic e s  
o f 4 - 5 .5  ( r e s u l t s  w e re  h ig h e r  in  c u l tu r e s  th an  in  m ic e ) .  R e s u l ts  w ith  
m ic r o c u l tu r e s  o f c e l l s  g ro w n  in  w e lls  o f le u c i te  h e m a g g lu t in a tio n  t r a y s  
w e re  s i m i l a r  to th o se  in  c u s to m a r y  m a c r o c u l tu r e s  in  b o t t le s ,  y e t r e q u i r e d  
l e s s  s e r u m .  S e r u m - d i lu t io n  t e s t s  w e re  r e a d i ly  p e r f o r m e d  in  m ic r o c u l tu r e s  
o f c e l l s  u n d e r  a g a r  m e d iu m . S e r a ,  p o s i t iv e  o r  e q u iv o c a l  by v i r u s - d i lu t io n  
t e s t ,  h ad  s e r u m - d i lu t io n  t i t e r s  > 1 :4 , s u g g e s t in g  th a t  in  m ic r o c u l tu r e s ,  s e r a  
c o u ld  be s c r e e n e d  a t 1:4 in i t i a l  d ilu tio n  fo r  a n tib o d y  to J E  v i r u s .  R is e s  in  
a n tib o d y  t i t e r s  w e re  d e te c te d  in  c e l l  c u l tu r a l  s e r u m - d i lu t io n  t e s t s  w ith o u t 
a d d itio n  o f a c c e s s o r y  f a c to r .  The c o n c e n tra t io n  of y e a s t  e x t r a c t  e m p lo y e d  
fo r  g ro w in g  c h ic k e n  e m b ry o n ic  c e l l s  b e fo re  a d d itio n  of a g a r  m e d iu m , 
in f lu e n c e d  n u m b e r  and  c l a r i t y  o f J E  v ir u s  p la q u e s ;  in h ib i to r s  fo r  a r th r o p o d -  
b o rn e  v i r u s e s  w e re  found in  a g a r .

A m e th o d  w as d e v e lo p e d  fo r  s t e r i l i z in g  A ed es  a e g y p ti  e g g s  and  r e a r i n g  
s t e r i l e  l a r v a e ,  p u p ae , and  a d u l ts .

V ir a l  in te r f e r e n c e  o c c u r r e d  b e tw ee n  in f lu e n z a  and  a  v a r ie ty  of 
a r th r o p o d - b o r n e  v i r u s e s  in  e m b ry o n a te d  c h ic k e n  e g g s . N o n -p a th o g e n ic  
E s c h e r ic h ia  c o li  g iv en  in t r a a l l a n to ic a l ly  to e m b ry o n a te d  eg g s  p re v e n te d  
b r a in  d a m a g e  f r o m  n e u ro t ro p ic  in f lu e n z a  v i r u s  g iv en  in t r a v e n o u s ly .

J E , bu t n o t WE v ir u s ,  w as in a c t iv a te d  by  c h ic k e n  b ile  o r  p u re  b ile  
s a l t s  d e s p i te  p r e s e n c e  of p la s m a  o r  s e r u m  f r o m  a  v a r ie ty  o f a n im a l  
s p e c ie s .  In  th e  p r e s e n c e  of s e r u m , JE  v ir u s  w as a p p ro x im a te ly  th r e e  
t im e s  m o re  s e n s i t iv e  to s o d iu m  d e o x y c h o la te  th a n  WE v i r u s ,  bu t in  the  
a b s e n c e  o f p ro te in ,  i t  w as o n ly  tw ice  a s  s e n s i t iv e .  A p p a re n tly  p la s m a  
p r o te in s  b in d  so m e  d e o x y c h o la te  an d  th a t  r e m a in in g  unbound  is  en o u g h  to 
in a c t iv a te  J E  but n o t WE v i r u s .  S o d iu m  d e o x y c h o la te  h ad  an  e f fe c t  on 
v i r a l  h e m a g g lu tin in  s im i la r  to  i t s  e f fe c t  on in f e c t iv i ty ,  b u t i t  h ad  no 
in a c t iv a t in g  e f fe c t  on JE  o r  WE RNA . To d a te ,  21 a r th r o p o d - b o r n e  v i r u s e s  
h av e  fa l le n  in to  two g ro u p s  b a s e d  on th e i r  in a c t iv a t io n  by 1000 pg p e r  m l 
o f so d iu m  d eo x y c h o la te  in  c h ic k e n  p la s m a .  F o u r  g ro u p  A, C o lo ra d o  t ic k  
f e v e r  an d  S ic i l ia n  sa n d f ly  fe v e r  v i r u s e s  w e re  n o t in a c t iv a te d  w h e re a s  6 
g ro u p  B , tw o g ro u p  C, two B u n y a m w e ra , G u a m a , C a li fo rn ia ,  B w a m b a , 
A n o p h e le s  A and  N ap le s  sa n d f ly  fe v e r  v i r u s e s  w e re  in a c t iv a te d .

C o n tin u in g  s tu d ie s  on c a p tu r in g  te c h n ic s  of b i r d s  (sh o o tin g  vs n e tt in g )  
a s  f a c to r s  in  s u rv e y s  fo r  a r th r o p o d - b o r n e  v i r a l  n e u t r a l iz in g  a n t ib o d ie s  
sh o w ed  th a t  in  up to 5% of N o r th  A m e r ic a n  B la c k b i r d s ,  sh o o tin g  b ro u g h t
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a b o u t a p p e a ra n c e  in  p la s m a  of n e u t r a l i z in g  s u b s ta n c e s  s p e c i f ic  fo r  WE 
o r  S L E  v i r u s e s .  O f 15 B la c k b ird s  d e v e lo p in g  WE n e u t r a l i z in g  s u b s ta n c e  
a f t e r  s h o o tin g , o n ly  2 c o n c o m ita n t ly  d e v e lo p e d  S L E  n e u t r a l i z in g  s u b s ta n c e ;  
o f 7 b ir d s  d e v e lo p in g  S L E  n e u t r a l i z in g  s u b s ta n c e  a f t e r  sh o o tin g , o n ly  2 o f 
6 t e s te d  sh o w ed  e v e n  e q u iv o c a l  c h a n g e s  w ith  WE v i r u s .

M ag 115 v i r u s ,  r e c o v e r e d  f r o m  m o s q u ito e s  in  J a p a n  d u r in g  1956, is  
b e tw e e n  50 an d  100 m p  in  s i z e .  No h e m a g g lu t in in  h a s  y e t b e e n  p ro d u c e d  
an d  a t te m p ts  to  id e n ti fy  the v ir u s  im m u n o lo g ic  a l ly  c o n tin u e  to  f a i l .  
N e u t r a l iz in g  a n tib o d y  w as found in  p la s m a s  f r o m  J a p a n e s e  p ig s  b le d  d u r in g  
A u g u s t and  S e p te m b e r  1956 and  1957; o f 57 p ig s  l e s s  th a n  a  y e a r  o f a g e ,
11 (. 19) sh o w ed  L N I >2. 2 and  16 (. 28) sh o w ed  LN I 1. 7 -2 .  2. O ne p ig  in  a  
m o s q u ito  t r a p  a t S a g iy a m a  d e v e lo p e d  a n tib o d y  b e tw e e n  la te  Ju n e  an d  m id -  
J u ly  1957. No n e u t r a l i z in g  a n tib o d y  w as found in  29 h u m a n s  r e s id in g  in  
r u r a l  a r e a s  o r  13 h u m a n s  f r o m  u rb a n  a r e a s  n e a r  T o ky o , and  o n ly  1 o f 54 
n e s t l in g  and  ju v e n i le  a r d e id s  b le d  in  A u g u s t an d  S e p te m b e r  1956 an d  1957 
w as p o s i t iv e  in  n e u t r a l i z a t io n  t e s t  (a  B la c k -c ro w n e d  N ig h t H e ro n  b le d  on 
3 S e p te m b e r  1957 a t  S h in h a m a ) .

S tu d ie s  h av e  c o n tin u e d  w ith  o th e r  u n c la s s i f ie d  v i r u s e s  f r o m  J a p a n  
(M 7 /2 7 0  f r o m  A n o p h e le s  s in e n s is  c o l le c te d  a t S a g iy a m a  in  1957; T s u r u s e  
f r o m  a  B lu e  M agp ie  and  B C N H  K 622 f r o m  a  B la c k -c ro w n e d  N ig h t H e ro n  
n e a r  T okyo  in  1954). M 7 /2 7 0  v i r u s  r e m a in s  d if f ic u l t  to  w o rk  w ith  b e c a u s e
i t s  know n h o s t  r a n g e  is  l im ite d  to s u c k lin g  m ic e ,  and  i t  p ro d u c e s  o n ly  lo w  
t i t e r s  o f v i r u s  in  in f e c te d  t i s s u e s .  T s u r u s e  v i r u s  f e l l  a m o n g  th e  a r th r o p o d -  
b o rn e  v i r u s e s  th a t  a r e  in a c t iv a te d  by s o d iu m  d e o x y c h o la te  an d  e th e r ,  is  
a p p a r e n t ly  b e tw e e n  50 and  100 m p  in  s iz e  an d  d id  n o t r e a c t  in  C F  t e s t  w ith  
p s i t t a c o s i s  a n t i s e r u m  n o r  in  n e u t r a l i z a t io n  t e s t  w ith  GD VII o r  E M C  a n t i s e r a .

D u rin g  J u ly  an d  A u g u s t 1961, m o s q u i to e s  an d  p la s m a s  f r o m  h u m a n s ,  
p ig s ,  c o w s, and  w ild  b ir d s  w e re  c o l le c te d  a t tw o lo c a t io n s  in  c e n t r a l  
M ex ico ; th e s e  s p e c im e n s  a r e  c u r r e n t l y  b e in g  e x a m in e d  fo r  th e i r  c o n te n t  
o f a r th r o p o d - b o r n e  v i r u s e s  a n d /o r  a n t ib o d ie s .

R E P O R T  F R O M  D R . E L IN O R  W H ITN EY  
A SSO C IA T E  B A C T E R IO L O G IS T , D IVISIO N  O F  L A B O R A T O R IE S  AND 

R E S E A R C H , N EW  YORK S T A T E  D E P A R T M E N T  O F  H E A L T H
A LB A N Y , N E W  Y ORK

The D iv is io n  o f L a b o r a to r ie s  an d  R e s e a r c h ,  A lb a n y , N ew  Y o rk , 
in s t i tu te d  an  a r th r o p o d - b o r n e  v i r u s  p r o g r a m  la te  in  1959. E v id e n c e  o f
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a r b o v i r u s  a c t iv i ty  in  N ew  Y o rk  S ta te  h a s  b een  so u g h t and  found in  w ild  
a n im a ls  an d  in  p e r s o n s  by two s e ro lo g ic  m e th o d s , h e m a g g lu t in a tio n -  
in h ib it io n  and  n e u t r a l iz a t io n  t e s t s  in  m ic e .  I s o la t io n  of in fe c t io u s  a g e n ts  
f r o m  v a r io u s  a r th r o p o d s  and  b ir d s  h as  a ls o  b ee n  a tte m p te d  by i n t r a c e r e b r a l  
in o c u la tio n  of 1 -d a y -o ld  m ic e  and  by in o c u la tio n  of p r im a r y  h a m s te r  
k id n e y  c e l l  c u l tu r e s .  The r e s u l t s  h av e  been  p r e p a r e d  fo r p u b lic a tio n .

Q u a lita tiv e  n e u t r a l iz a t io n  t e s t s  w e re  c a r r i e d  out in  1-3 d ay  o ld  
m ic e .  U n d ilu te d  s e r u m  w as m ix ed  w ith  an  e s t im a te d  100 L D 50 of v i r u s .  
H o m o lo g o u s h y p e r im m u n e  s e r u m  fo r  the  t e s t  v i r u s ,  and  v ir u s  t i t r a t io n s  
in  n o r m a l  s e r u m  w ere  in  e a c h  t e s t .  The fo u r v ir u s  s t r a i n s  u s e d  w e re  
g ro u p  A, E a s t e r n ,  and  W e s te rn  e n c e p h a lo m y e l i t is  (E E , W E), and  g ro u p  B , 
P o w a s s a n  (PO W ) and  S t. L o u is  e n c e p h a l i t is  (S L E ). The te c h n ic  of the 
h e m a g g lu t in a tio n - in h ib it io n  (HI) t e s t  w as th a t  of C la rk e  and  C a s a ls .  A ll 
s e r a  w e re  t r e a t e d  w ith  25 p e r  c e n t k a o lin  and  a d s o rb e d  w ith  g o o se  r e d  
b lood  c e l l s .

D a ta  o b ta in e d  in  1960-61 in d ic a te d  th a t a r b o v i r u s  a c t iv i ty  w as p r e s e n t  
in  w ild  a n im a ls  in  12 of the 15 c o u n tie s  in  N ew  Y o rk  S ta te  f r o m  w hich  s e r a  
w e re  o b ta in e d . The p re d o m in a n t  a n tib o d y  d e te c te d  w as g ro u p  B , c lo s e ly  
r e l a t e d  to P o w a s s a n  v i r u s ,  w hich  C a s a ls  sh o w ed  w as a  m e m b e r  o f the 
t ic k - b o r n e  R u s s ia n  s p r in g - s u m m e r  c o m p le x .

O ne h u n d re d  and  f i f te e n  s e r a  (7 b e a r ,  6 c o t to n ta i l s ,  70 d e e r ,  9 fo x es ,
1 o p o s s u m , 22 ra c c o o n s )  th a t  h ad  b een  c o l le c te d  fo r  o th e r  p r o je c ts  f ro m  
1955-60  and  s to r e d  a t -2 0 °  C w ere  te s te d  in  v iv o . T h ir te e n  a n im a ls  
(1 b e a r ,  8 fo x e s , and  4 ra c c o o n s )  n e u t r a l iz e d  POW  v ir u s  and  5 of th e s e  
a ls o  n e u t r a l iz e d  S L E . T h re e  s e r a  (2 d e e r  and  1 ra c c o o n )  had  so m e  d e t e c t ­
a b le  WE a n tib o d y .

D u rin g  D e c e m b e r  I960 and  J u n e -A u g u s t  1961, s e r a  f r o m  84 fo x es 
and  16 ra c c o o n s  t ra p p e d  in  S c h u y le r  C oun ty  w ith  the  c o o p e ra t io n  of M r. 
S a m u e l L in e h a r t  of the N ew  Y o rk  S ta te  C o n s e rv a tio n  D e p a r tm e n t  w e re  
e x a m in e d . F o r ty - tw o  p e r  c e n t of th e s e  s e r a  h ad  n e u t r a l iz in g  a n t ib o d ie s  
fo r  POW  and  27 p e r  c e n t fo r  S L E . G ro u p  A a n t ib o d ie s  w e re  r e l a t iv e ly  
r a r e ,  11 p e r  c e n t n e u t r a l iz e d  WE v ir u s  and  4 p e r  c e n t E E  v i r u s .

The HI t e s t s  c o n f irm e d  in  g e n e ra l  the  n e u t r a l iz a t io n  t e s t s .  T w e n ty - 
fo u r  o f 51 s e r a  f r o m  the p r e l im in a r y  s u rv e y  r e a c te d  w ith  the  g ro u p  B 
a n t ig e n s .  Of th e s e ,  20 s e r a  (1 b e a r ,  6 fo x e s , and  13 r a c c o o n s )  in h ib ite d  
b o th  POW  and  S L E , and 4 s e r a  (3 c o t to n ta i l  an d  1 b e a r )  r e a c te d  o n ly  w ith  
S L E . G ro u p  A HI a n tib o d ie s  w e re  found in  3 fox and  6 ra c c o o n  s e r a .
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Two p o o ls  o f b a t s e r a  c o l le c te d  in  S c h o h a r ie  C o u n ty  h ad  h ig h  HI 
t i t e r s  fo r  S L E , 160 and  > 3 2 0 . T h e s e  r e a c t io n s  m a y  h av e  b een  d ue  to b a t 
s a l iv a r y  g lan d  v i r u s ,  a n o th e r  m e m b e r  of the B g ro u p  o f a r b o v i r u s e s .

In h ib itio n  of PO W  a g g lu t in a t io n  w as sh ow n  in  42  p e r  c e n t o f the  
S c h u y le r  C o u n ty  fox  and  r a c c o o n  s e r a  and  37 p e r  c e n t in h ib i te d  S L E . O n ly  
11 p e r  c e n t h ad  HI a n t ib o d ie s  fo r  WE and  6 p e r  c e n t fo r  E E .

S ev en  p o o ls  o f m e a d o w  m ic e  s e r a  and  2 c o t to n ta i l  s e r a  c o l le c te d  
f r o m  S uffo lk  C o u n ty  in  1961 w e re  t e s te d  and  6 of the  p o o ls  h ad  HI t i t e r s  o f 
10-40  w ith  S L E . O ne c o t to n ta i l  s e r u m  h ad  a n t ib o d ie s  fo r  W E.

In c o n t r a s t  to  the  a n im a l  s e r a ,  g ro u p  B a n tib o d y  w as s e ld o m  e n ­
c o u n te re d  in  th e  s e r a  f r o m  463 p e r s o n s  e x a m in e d  u s in g  th e  s a m e  m e th o d s .

B lo o d  s a m p le s  w e re  c o l le c te d  f r o m  385 p e r s o n s  a d m it te d  in  1961 to  
th r e e  of the  S ta te  h o s p i ta ls  fo r  the  m e n ta l ly  r e t a r d e d ,  L e tc h w o r th  V il la g e , 
R o m e  and  N e w a rk  S ta te  S c h o o ls ;  49 s e r a  w e re  a ls o  c o l le c te d  f r o m  the 
r e s i d e n t  p o p u la tio n  in  N e w a rk  S ta te  S ch o o l d u r in g  S e p te m b e r - O c to b e r  I9 6 0 . 
T e s te d  a ls o  w e re  58 s e r a  f r o m  28 p e r s o n s  who h ad  c l in ic a l  h i s t o r i e s  
s u g g e s t iv e  o f e n c e p h a l i t i s .

P o w a s s a n  n e u t r a l i z in g  a n t ib o d ie s  w e re  d e te c te d  in  2 p e r s o n s .  O ne 
w as an  1 1 -y e a r -o ld  boy, who h ad  l iv e d  e x c lu s iv e ly  in  A lb an y  C o u n ty  p r i o r  
to e n te r in g  R o m e  S ta te  S ch o o l. T he s e c o n d , an  1 8 - y e a r - o ld  m a le ,  h ad  
l iv e d  in  Io w a , T e x a s ,  and  P e n n s y lv a n ia  b e fo re  h is  a d m is s io n  to L e tc h w o r th  
V il la g e . T he s e r u m  f r o m  th e  young m a n  a ls o  n e u t r a l i z e d  S L E  v i r u s .  S e r a  
f r o m  2 o th e r  p e r s o n s  gave in c o n c lu s iv e  n e u t r a l i z a t io n  r e s u l t s  w ith  S L E . 
N e u tr a l iz in g  a n t ib o d ie s  fo r  WE w e re  d e te c ta b le  in  2 s e r a .

A g r e a t e r  n u m b e r  of th e  h u m an  s e r a  r e a c te d  in  th e  HI t e s t s  th an  in  
n e u t r a l i z a t io n  t e s t s .  C o n f i rm a to ry  r e s u l t s  w e re  o b ta in e d  w ith  d u p l ic a te  
s e r a  f r o m  th e  1 1 -y e a r -o ld  boy and  1 8 - y e a r - o ld  m a le .  T he f o r m e r  in h ib i te d  
PO W  a n tig e n  o n ly , w ith  a  t i t e r  of 10, w h ile  the  l a t t e r  in h ib i te d  h e m a g g lu t i ­
n a t io n  of b o th  PO W  and S L E  w ith  t i t e r s  o f 10 an d  > 320 , r e s p e c t iv e ly .
S ev e n  o th e r  s e r a  h ad  lo w  PO W  t i t e r s .  T h e s e  s e r a  an d  19 o th e r s  r e a c te d  
w ith  S L E  a n tig e n .

G ro u p  A r e a c t io n s  w e re  o b s e r v e d  in  5 p e r s o n s ,  one o f w hom  had  an  
HI t i t e r  w ith  WE of 320, w h ich  w as s t r o n g ly  s u g g e s t iv e  of an  in fe c t io n , 
bu t th e r e  w as in s u f f ic ie n t  s e r u m  fo r  a  n e u t r a l i z a t io n  t e s t .  T h is  s e r u m  w as 
f r o m  a young boy who h ad  le f t  th e  in s t i tu t io n  b e fo re  an  a d d i t io n a l  b lood  
s a m p le  w as o b ta in e d  to c o n f i rm  o u r  f in d in g s .
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U n id e n tif ie d  a r th r o p o d - b o r n e  v i r u s e s  p r e s e n t  in  S uffo lk  C oun ty :

In th e  s u m m e r  of 1961, a  s u rv e y  w as c o n d u c te d  in  c o o p e ra t io n  w ith  
the  N ew  Y o rk  S ta te  S c ie n c e  S e r v ic e  to d e te rm in e  w h e th e r a r th r o p o d -  
b o rn e  (a rb o )  v i r u s e s  a r e  p r e s e n t  in  a r th r o p o d s  and  b ir d s  in  S uffo lk  C oun ty  
on L ong I s la n d . F r o m  a to ta l  o f 452  p r e p a r a t io n s ,  6 in fe c tio u s  a g e n ts  
w h ich  s e e m  to be s t r a i n s  of the  s a m e  a g e n t w e re  i s o la te d .  T h e s e  s t r a i n s  
h av e  n o t a s  y e t b een  id e n tif ie d . T h e ir  r e la t io n s h ip  to h u m an  d is e a s e  is  
to  be in v e s t ig a te d .

D r . P a u l  C o n n o rs  c o l le c te d  and  id e n tif ie d  139 b ir d s  (35 s p e c ie s )  and  
D r .  E d w a rd  B e rg  and  D r . Hugo J a m n b a c k  d id  the s a m e  fo r 2996 a r th r o p o d s  
(30 s p e c ie s )  f r o m  Ju n e  th ro u g h  O c to b e r .  T he b ir d s  w ere  m is t  n e t te d  in 
10 a r e a s  and  the  a r th r o p o d s  w e re  c o l le c te d  f r o m  20 a r e a s .  T he s in g le  o r  
p o o led  a r th r o p o d s  and  in d iv id u a l  b ird  s p le e n s  w e re  im m e d ia te ly  f r o z e n  in  
t ig h t ly -c a p p e d  p o ly e th y le n e  tu b e s  a f te r  id e n t i f ic a t io n  w as c o m p le te d  and  
s h ip p e d  to the D iv is io n  o f L a b o r a to r ie s  and  R e s e a r c h  fo r  te s t in g .

The p e r io d  of o b s e r v a t io n  (fo r b o th  m ic e  and  t i s s u e  c u l tu r e )  w as 21 
d a y s .  S ix  in fe c tio u s  a g e n ts  w e re  i s o la te d  in  th e  m ic e  but none in  the 
h a m s te r  k id n e y  c e l l s .  F iv e  of the  s t r a i n s  w e re  r e c o v e r e d  f r o m  m o s q u i to e s :
4 p o o ls  of C u l is e ta  m e la n u ra ,  in  w hich  the  n u m b e r  of m o s q u ito e s  w e re  25,
9, 7, o r  3; and  1 po o l of C u lex  p ip ie n s ,  in  w h ich  th e r e  w e re  13 m o s q u i to e s .
T he s ix th  a g e n t w as f ro m  the  s p le e n  o f an  o v en  b i r d .  R e is o la t io n  o f fiv e  
s t r a i n s  f r o m  o r ig in a l  f ro z e n  s u s p e n s io n s  w as a c c o m p lis h e d . T he m o s q u ito e s  
w e re  c o l le c te d  a t 3 d if fe re n t  s i t e s  and  the  b ir d  w as c au g h t A u g u s t 29 w ith in  
2 m ile s  o f 2 o f th e s e  s i t e s .  T h re e  of the p o s i t iv e  p o o ls  c o n s is te d  o f m o s ­
q u ito e s  t r a p p e d  on A u g u st 2, and  th e  o th e r  2, of m o s q u ito e s  c a u g h t a t 2 of 
th e  s a m e  s i t e s  bu t on d if fe re n t  d a t e s - - J u l y  18 and  A u g u s t 8 . In c u b a tio n  
p e r io d s  fo r  the  6 in fe c tio u s  a g e n ts  w e re  s i m i l a r - - f r o m  4 to 7 d a y s ,  d ep en d in g  
on the  s t r a i n .  T he ag en t p a s s e d  th ro u g h  S e itz  E K  f i l t e r s .  T he L D 50 t i t e r s  
w e re  in  th e  s a m e  ra n g e  fo r  a l l  s t r a i n s ,  10^ to 10^ p e r  0 .0 3  m l. T h e se  
a g e n ts  c a u s e d  e n c e p h a l i t is  in  s u c k lin g  m ic e , in v o lv in g  c e r e b r u m  and  c e r e ­
b e llu m ; two s t r a in s  a ls o  c a u s e d  m y o c a r d i t i s .  The p a th o lo g y  is  n o t s im i l a r  
to  th a t of the  C o x sa c k ie  v i r u s e s .  No in c lu s io n  b o d ie s  and  no b a c t e r i a  w e re  
s e e n .  F o u r - w e e k - o ld  m ic e  and  young g u in ea  p ig s  d id  n o t b e c o m e  i l l  w hen 
in o c u la te d  i n t r a c e r e b r a l l y  w ith  a  10- p e r  c e n t s u c k lin g  m o u se  b r a in  s u s p e n s io n  
in  5 s e r i a l  p a s s a g e s .  T he s t r a i n s  w e re  n o t a d a p te d  to p r im a r y  c u l tu r e s  o f 
h a m s te r  k id n ey  c e l l s ,  h u m an  a m n io n  F L  c e l l s  o r  H ep£ c e l l s .  T h e re  w as 
so m e  in d ic a t io n  of p ro p a g a t io n  of one o f the s t r a i n s  in  the  a m n io t ic  s a c  o f 
e m b ry o n a te d  h e n s ' e g g s . On t r e a tm e n t  w ith  e th e r  o r  s o d iu m  d e s o x y c h o la te ,  
t h e r e  w as a  d e c r e a s e  in  t i t e r  o f a l l  th e  i s o l a t e s  o f one o r  two lo g s .
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B y  n e u t r a l i z a t io n  and  c o m p le m e n t- f ix a t io n  t e s t s ,  a l l  6 s t r a i n s  so  f a r  
a s  s tu d ie d  h av e  b ee n  show n  to be s i m i l a r  if  n o t id e n t i c a l .  T he a g e n ts  w e re  
n o t n e u t r a l i z e d  w ith  im m u n e  s e r u m  p r e p a r e d  w ith  th e  fo llo w in g  v i r u s e s :  
p s i t t a c o s i s ,  ly m p h o c y tic  c h o r io m e n in g i t is ,  h e r p e s  s im p le x ,  T h e i l e r 's  
m o u s e  e n c e p h a lo m y e l i t i s  TO , MM, N e w c a s t le  d i s e a s e ,  C o lo ra d o  t ic k  
f e v e r ,  E a s t e r n  o r  W e s te rn  e n c e p h a lo m y e l i t i s ,  S t. L o u is  e n c e p h a l i t i s ,  o r  
P o w a s s a n .  H y p e r im m u n e  m o u se  s e r a  fo r  3 of th e  a g e n ts  w e re  s e n t  to 
D r .  C a s a ls .  He e x a m in e d  th e m  in  a  h e m a g g lu t in a t io n - in h ib i t io n  t e s t  w ith  
a  n u m b e r  o f a n t ig e n s ;  no r e a c t io n  in  1/10 d ilu tio n  of the  s e r a  w as found  
w ith  the  fo llo w in g  a n t ig e n s :

Group A Group B
Chikungunya
Sindbis
Semliki
Mayaro
Eastern encephalomyelitis 
Western encephalomyelitis 
Venezuelan encephalomyelitis 
Aura 
Una

Group C

Yellow fever 
West Nile 
Zika
Wesselsbron 
Uganda S 
St. Louis 
Hheus 
Bussuquara 
Powassan 
Dengue type 2

Oriboca
Caraparu

Bunyamwera group
Bunyamwera 
Cache Valley 
Ilesha 
Germiston 
Guaroa

California encephalitis virus (Hammon-Reeves)

T ic k s  f r o m  S c h u y le r  C oun ty :

We fa i le d  in  o u r  a t te m p t  to  i s o la te  in fe c t io u s  a g e n ts  f r o m  45 p o o ls  
o f f r o z e n  Ix o d e s  c o o k e i w hich  h ad  b e e n  c o l le c te d  d u r in g  J u n e -A u g u s t  1961 
f r o m  fo x es  and  r a c c o o n s ,  w hose  s e r a  we h ad  exam in ee^  an d  f r o m  s e v e r a l  
w o o d ch u ck s  w h ich  h ad  n o t b ee n  b le d . In a d d itio n , t ic k s  o f the  s a m e  s p e c ie s  
c o l le c te d  f r o m  a sk u n k  t r a p p e d  in  G e n e s e e  C ou n ty  w e re  t e s te d .  No b lin d  
p a s s a g e s  w e re  m a d e .
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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  
D IAG NO STIC L A B O R A T O R IE S , IN S T IT U T E  O F  L A B O R A T O R IE S  

M ASSA CH U SETTS D E P A R T M E N T  O F P U B L IC  H E A L T H  
BO STO N  15, M ASSA CHU SETTS

A g ra n t  fo r  th e  s tu d y  o f a r th r o p o d - b o r n e  e n c e p h a l i t is  in  M a s s a c h u s e t ts  
h a s  b een  a w a rd e d  to R o b e r t  A . M a c C re a d y , M. D ., and Jo a n  B . D a n ie ls  
by  the  NIH  w ith  fu tu re  s u p p o r t  a p p ro v e d  fo r fo u r y e a r s .

The s p e c i f ic i ty  of s e r o lo g ic a l  m e th o d s  d is c u s s e d  in  the l a s t  
In fo rm a t io n  E x ch an g e  is  s t i l l  a m a jo r  c o n c e rn .  N e u tr a l iz a t io n  by p laq u e  
re d u c t io n  b e in g  bo th  s p e c if ic  in  G ro u p  A and  v e r y  s e n s i t iv e  (S c ie n c e  
133 N o. 34533 '61, s e e  a ls o  P o r t e r f i e l d  in  M a rc h  '62  In fo rm a tio n  E x ch a n g e ) 
is  u s e d  a s  th e  r e f e r e n c e  t e s t .

HI is  n o t a lw a y s  d e m o n s t r a b le  in  s e r a  c o n ta in in g  n e u t r a l iz in g  a n tib o d y  
fo r  E E  o r  W E. C o n v e rs e ly , s e r a  w hich  do n o t n e u t r a l iz e  e i th e r  v i r u s  
m a y  hav e  h ig h  t i t e r s  fo r  e i th e r  o r  b o th  v i r u s e s .  A to ta l  of 10 /50  tu rk e y s  
(1959) and  28/100 s e n t in e l  c h ic k e n s  (1961) (c h ic k e n  HI t e s t s  in  G re e le y ,  CDC 
la b )  sh o w ed  the  l a t t e r  r e a c t io n .

It is  p o s s ib le  th a t an  u n re c o g n iz e d  G ro u p  A v ir u s  is  in fe c tin g  
d o m e s t ic  fow l in  M a s s a c h u s e t t s .  In c o o p e ra t io n  w ith  the  T au n to n  F ie ld  
S ta tio n , a  f lo ck  of s e n t in e l  c h ic k e n s  a t S ite  I in  P in e  S w am p  is  b e in g  te s te d  
th r ic e  w eek ly  fo r  a rb o v iru s  v i r e m ia  d u r in g  the  m o n th  o f A u g u s t. F iv e  ou t 
of ab o u t 500 s e n t in e l  c h ic k e n  b lo o d s s tu d ie d  to d a te  h av e  b een  c y to p a th o g e n ic  
fo r  c h ic k  e m b ry o  t is s u e  c u l tu r e s .  S om e d if f ic u l ty  is  b e in g  e n c o u n te r e d  in  
g e ttin g  t r a n s m is s io n  in  t i s s u e  c u l tu r e s  and  in  c h ic k  e m b ry o s .  An a g e n t 
h a s  a ls o  b een  is o la te d  f r o m  a  c a tb i r d  b led  in  J u ly .

An a l te r n a t iv e  h y p o th e s is  to e x p la in  the  HI r e a c t io n  is  p r e s e n c e  of 
n o n - s p e c if ic  in h ib i to r s .  It is  e n t i r e ly  p o s s ib le  th a t a s  fo r in f lu e n z a  v i r u s e s  
th e r e  a r e  s e v e r a l  n o n - s p e c if ic  in h ib i to r s  fo r a r b o v i r u s  HA. If so , th e y  
m a y  n o t a l l  be re m o v e d  by s ta n d a r d  m e th o d s .

If 1962 s e n t in e l  c h ic k e n s  sh o w  th is  p h e n o m en o n , i t  i s  h o p ed  to o b ta in  
l a r g e  a m o u n ts  of b lood  f r o m  su c h  b ir d s  a t the  end  o f the s e a s o n  so  th a t  so m e  
c a r e f u l  s tu d ie s  can  be m ad e  h e r e  and  in  a r e f e r e n c e  l a b o r a to r y .

A w o rd  of w a rn in g  is  o f fe re d  to l a b o r a to r i e s  u s in g  t i s s u e  c u l tu r e s .
O ne lo t o f the a n t im y c o tic ,  m y c o s ta t in  (N y s ta tin )  h a s  b een  found  to c o n ta in  
a  f a c to r  to x ic  fo r c h ic k  e m b ry o  t is s u e  c u l tu r e s .  O ne p e r  c e n t h o r s e  
s e r u m  d e to x if ie s  fo r  a t im e .  O ften  th e  c o m p le te  e x p e r im e n t  is  lo s t  on
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th e  th i r d  d ay  a f t e r  p la n tin g . In the  a b s e n c e  of s e r u m ,  c e l l s  f a i l  to a t ta c h  
to  g la s s  and  d e s p i te  h ig h ly  b u f fe re d  m e d ia  pH d ro p s  b e lo w  6. 8 . C o n tro ls  
w ith o u t m y c o s ta t in  o r  c o n ta in in g  o n ly  10 u n i t s / m l .  f o r m  a  good m o n o la y e r  
and  m a in ta in  n e u t r a l  pH . A n o th e r lo t of m y c o s ta t in  w as n o n to x ic  fo r  c h ic k  
e m b ry o  t i s s u e  c u l tu r e s  ev en  in  100 u n i t s / m l .  M onkey  k id n e y  c u l tu r e s ,
H e L a  and  WS a m n io n  c e l l  l in e s  w e re  n o t a f fe c te d  a d v e r s e ly  by e i t h e r  lo t .  
C h ick  e m b ry o  and  d uck  e m b ry o  t i s s u e  c u l tu r e s  a r e  a p p p a r e n t ly  p a r t i c u l a r l y  
s e n s i t i v e .

C le a n in g  r e s id u e s  on g la s s w a r e  m a y  a ls o  be to x ic  fo r  th e s e  c e l l s .  
C e r ta in  m e d ia  (199) d e to x ify  and  p e r m i t  good g ro w th . P l a s t i c  p la te s  (F a lc o n  
T C P D  6015) a r e  p r e f e r r e d .  T he p la s t i c  tu b e s  h av e  r a t h e r  p o o r  o p t ic a l  
p r o p e r t i e s  bu t a r e  u s e fu l  if  c o m p le te  c e l l  d e s t r u c t io n  is  the e x p e c te d  
c r i t e r i o n  of v i r a l  a c t iv i ty .

R E P O R T  F R O M  D R . R . C . W ALLIS 
T H E C O N N E C T IC U T  A G R IC U L T U R A L  E X P E R IM E N T  STA T IO N  

N EW  H AV EN , C O N N E C T IC U T

S tudy  of the  e c o lo g y  of E E E  h as  c o n tin u e d  in  1962 on the  b io n o m ic s  
o f p o te n t ia l  m o s q u ito  v e c to r s ,  m o sq u ito  b io lo g y , and  the r e la t io n  o f 
m o s q u i to e s  to the  w ild  and  d o m e s t ic  b ir d  p o p u la tio n  in  C o n n e c tic u t . 
E x tr e m e ly  d r y  w e a th e r  in  th e  s p r in g ,  and  d ry ,  c o o l w e a th e r  th ro u g h o u t 
th e  s u m m e r  h a s  r e s u l t e d  in  v e r y  lo w  m o sq u ito  p o p u la t io n . T he s p r i n g ­
t im e  p e s t ,  A ed es  s t im u la n s ,  w as the  p r in c ip a l  m o s q u ito  c o l le c te d  in  s tu d y  
a r e a s  th ro u g h o u t the  s p r in g t im e  and  s u m m e r  s e a s o n  an d  h a s  p e r s i s t e d  in  
lo c a l  a c c u m u la t io n s  in  sw am p y  w oo d land  v a l le y s  th ro u g h  m id -A u g u s t .
A ed e s  v e x a n s , A ed e s  t r i s e r i a t u s ,  and  C u le x  r e s t u a n s  b eg an  d e v e lo p in g  
th r e e  w eek s  e a r l i e r  th an  e x p e c te d , bu t h av e  n o t o c c u r r e d  in  l a r g e  n u m b e r s .  
A s o f m id -A u g u s t ,  th e r e  h as  b een  no in d ic a t io n  o f E E E  v i r u s  a c t iv i ty  
d e te c te d  in  th e  s t a te  e x c e p t fo r the p r e s u m p t iv e  c l i n ic a l  d ia g n o s is  of 
e n c e p h a l i t i s  in  one h o r s e  in  A von, C o n n e c t ic u t ,  J u ly  8 th . T he h o r s e ,  
s in c e  th a t  t im e ,  h a s  e x h ib ite d  a  c l in ic a l  p ic tu r e  o f r e m i t t e n t  f e v e r  in c o n ­
s i s t e n t  w ith  th a t o f E E E . A cu te  and  c o n v a le s c e n t  b lo o d  s a m p le s  w e re  
ta k e n  fo r  s e r o lo g ic a l  s tu d y . M o sq u ito  c o l le c t io n s  h av e  b ee n  ta k e n  f r o m  
th r e e  p e r m a n e n t  s tu d y  a r e a s  th ro u g h o u t th e  s p r in g  an d  s u m m e r ,  and  p o o le d  
fo r  v i r u s  i s o la t io n  s tu d y , and  f r o m  th e  v ic in i ty  o f the  s ic k  h o r s e  in  A von 
s in c e  m id - J u ly ,  bu t r e s u l t s  a r e  n o t y e t a v a i la b le  f r o m  th e s e  s tu d ie s .
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R E P O R T  F R O M  D R. J .  R . H EN D ERSO N
D E P A R T M E N T  O F E PID E M IO L O G Y  AND P U B L IC  H E A L T H  

Y A L E  U N IV ERSITY  SC H O O L O F  M ED IC IN E

S o u th  C a r o l in a  F ie ld  S tudy :
A s a  c o n tin u a tio n  of in v e s t ig a t io n s  of the  e c o lo g y  of a r b o v i r u s e s  in  

S o u th  C a r o l in a  s t a r t e d  in  1961, c o l le c t io n s  of m o s q u ito e s  and  b ir d  and  
ro d e n t  b lo o d s  w e re  e x te n d e d  th ro u g h  a  th r e e - w e e k  p e r io d  d u r in g  Ju n e  and 
J u ly  of th is  y e a r .  C o lle c t io n s  w e re  c o n c e n tr a te d  in  B e a u fo r t  C o u n ty  a s  
w as the  c a s e  l a s t  y e a r .  N ew  J e r s e y  typ e  lig h t  t r a p s  w e re  u t i l iz e d  fo r 
c o l le c t io n  of m o s q u i to e s .  A bout 2 4 ,0 0 0  m o s q u i to e s ,  d iv id e d  in to  so m e  
600 p o o ls  and  r e p r e s e n t in g  15 s p e c ie s ,  a r e  b e in g  e x a m in e d  fo r  v i r u s  by the  
p la q u e  te c h n iq u e  u s in g  c h ic k  and  d uck  e m b ry o  c e l l  c u l tu r e s .

B i r d s  c o l le c te d  in  m is t  n e ts  w e re  b led , b an d ed , and  r e l e a s e d .  V iru s  
i s o la t io n  s tu d ie s  on 177 b ir d  b lo o d s w e re  n e g a t iv e .  P r e l i m i n a r y  te s t in g  of 
th e s e  b lo o d s  fo r  HI a n tib o d ie s  a g a in s t  4 -8  HA u n its  gave the  fo llo w in g  
r e s u l t s .

S L E  p o s i t iv e - -1 0  of 160 in c lu d in g  6 im m a tu r e s  
E E E  p o s i t i v e - - l l  of 160 in c lu d in g  7 im m a tu r e s  
W EE p o s i t iv e - - 0  o f 160

C o n n e c tic u t  F ie ld  S tu dy  (R . C . W a llis ) :
D u rin g  the  p a s t  five y e a r s ,  b ird  c o l le c t io n s  h av e  b een  c o n c e n tr a te d  

in  the s p r in g t im e  n e s tin g  s e a s o n  and  in  the  f a l l  E E E  t r a n s m is s io n  s e a s o n .  
B e c a u s e  few  v ir u s  i s o la t io n s  h av e  r e s u l te d ,  the  e m p h a s is  on  c o l le c t io n s  
in  1962 w as sh if te d  to th e  p e r io d  fo llo w in g  the b eg in n in g  o f the s o u th w a rd  
m ig r a t io n  of the P u rp le  G ra c k le  (Ju ly  10 to A u g u s t 10), w ith  the  p u rp o s e  
o f s a m p lin g  new ly  a r r iv e d  ju v e n i le s  and  the  d o m e s t ic  s t a r l in g s  and  E n g l is h  
s p a r r o w s  a s s o c ia t in g  w ith  the m ig r a n ts  in  the  v ic in i ty  of two p h e a s a n t  
f a r m s  w h e re  E E E  h as  o c c u r r e d  in  the  p a s t .

A p o r ta b le  8 x 8 x 5  foo t h o u se  t r a p  w as b u ilt  fo r o p e ra t io n  a t  the  
A lb e r t  S o li p h e a s a n t  f a r m  in  P la jn v i l le ,  C o n n e c tic u t , and  w ith  (he c o l la b ­
o r a t io n  o f M r. L e s l ie  W illia m so n  o f the  S ta te  B o a rd  of F i s h e r i e s  and  G am e , 
tw o 10 x 10 x  5 foo t h o u se  t r a p s  w e re  c o n s t r u c te d  fo r o p e ra t io n  a t the  
O s b o rn  S ta te  P r i s o n  F a r m  in  E n fie ld , C o n n e c tic u t .
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To d a te ,  the b ir d s  l i s te d  in  th e  fo llo w in g  ta b le  h av e  b een  c o l le c te d  
and  b lo od  s a m p le s  ta k e n  fo r v i r u s  an d  s e r o lo g ic a l  s tu d y .

B ird s  S a m p le d  in C o n n e c tic u t  F ie ld  S tu d ie s  D u rin g  
The M id - s u m m e r  N o r th -S o u th  M ig ra t io n  S e a so n

B ird N o. a d u lts N o. ju v . P la c e

P u r p le  G ra c k le 47 21 E n f ie ld
S ta r l in g 70 139 E n f ie ld
B lu e  J a y 29 1 E n f ie ld
R e d -w in g e d  B la c k b ird 2 E n f ie ld
C o w b ird 2 E n f ie ld
E n g l is h  S p a r r o w 63 11 P la in  v il le

T o ta ls 213 172

H e m o ly tic  A c tiv ity  by E E E  and  W EE (D r. K a r a b a t s o s ):

In a  c o n tin u a tio n  of s tu d y in g  c e r t a i n  a s p e c t s  o f h e m o ly s is  by G ro u p  
A a r th r o p o d - b o r n e  v i r u s e s ,  e x p e r im e n ts  w e re  p e r f o r m e d  to  d e te r m in e  
w h e th e r  the h e m o ly s in  w as c lo s e ly  a s s o c ia te d  w ith  the  h e m a g g lu t in in  o r  
w h e th e r  i t  r e p r e s e n t e d  a  so lu b le  p ro d u c t  e la b o r a te d  d u r in g  v i r u s  in f e c t io n .  
U l t r a c e n t r i f u g a t io n  o f t i s s u e  c u l tu r e  p r e p a r a t io n s  o f E E E  and  W EE 
r e v e a le d  th a t  bo th  th e  h e m o ly s in  and  h e m a g g lu t in in  w e re  r e c o v e r a b le  in  
th e  s e d im e n t .  E E E  and  W EE v i r u s e s  w e re  a s s a y e d  fo r  HA and  h e m o ly tic  
a c t iv i ty  in  the  p r e s e n c e  of an  e x t r a c t  o f n o r m a l  c h ic k  e m b ry o  t i s s u e  
c u l tu r e ,  and  i t  w as found th a t  th e  HA and  h e m o ly tic  a c t iv i ty  of E E E  w as 
s ig n i f ic a n t ly  r e d u c e d  by n o n - s p e c if ic  in h ib i to r y  t i s s u e  c o m p o n e n ts  
p r e s e n t  in  th e  e x t r a c t ,  w h e re a s  the  HA a c t iv i ty  o f W EE w as n o t a p p r e c ia b ly  
a f f e c te d .  T h u s , o b s e r v a t io n  le n d s  s u p p o r t  to the p r e v io u s ly  a d v a n c e d  
h y p o th e s is  th a t  E E E  v ir u s  is  m o re  r e a d i ly  bound  by n o n - s p e c i f ic  in h ib i to r ,  
and  it  a ls o  m a y  e x p la in  the n e c e s s i ty  o f s u b je c t in g  th e s e  v i r u s  p r e p a r a t io n s  
to  c y c le s  of f r e e z e  and  th aw  b e fo re  h e m o ly tic  a c t iv i ty  is  r e v e a le d .  
P r e s u m a b ly ,  the h e m o ly tic  a c t iv i ty  is  m a s k e d  by n o n - s p e c i f ic  in h ib i to r  
bound  to  th e  v i r u s ,  and  so m e  in h ib i to r  is  d i s s o c i a t e d  f r o m  the  v i r u s  d u r in g  
th e  p r o c e s s  o f f r e e z e - th a w .

R E P O R T  F R O M  D R . LARS K A R ST A D , H EA D  
DIVISION O F  ZOONOSES AND D ISEA SES O F  W IL D L IF E  

O N T A R IO  V E T E R IN A R Y  C O L L E G E , G U E L P H , O N T .
A s u r v e i l l a n c e  ty p e  s tu d y  is  in  p r o g r e s s  in  O n ta r io  to d e te c t  a r b o ­

v i r u s  a c t iv i ty  in  wdld b ir d s  s a m p le d  d u r in g  s p r in g  an d  fa l l  m i g r a t io n s .
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B ird s  a r e  e x a m in e d  and  b led  a t L ong P o in t, O n ta r io , in  c o o p e ra t io n  w ith  
p e r s o n n e l  of the O n ta r io  B ird  B an d in g  A s s o c ia t io n .  S e v e r a l  h u n d re d  b ir d s  
w e re  b le d  in  e a c h  of the  s p r in g  and  fa l l  m ig ra t io n s  in  1961 and  th is  p r o g r a m  
is  b e in g  c o n tin u e d  in  1962. B lood  is  o b ta in e d  by ju g u la r  p u n c tu re ,  d ilu te d  
im m e d ia te ly  in  s a l in e  and  h e ld  on w et ic e  fo r  one to two d ay s  p en d in g  
s e p a r a t io n  of p la s m a  and  c e l lu la r  e le m e n ts .  D ilu te d  p la s m a  is  th en  u se d  
in  s e r o lo g ic a l  t e s t s  and  the c e l l s  a r e  u se d  in  a t te m p ts  to i s o la te  v i r a l  
a g e n ts .  M ost of th e s e  l a t t e r  s p e c im e n s  h av e  b een  p r o c e s s e d  by in o c u la tio n  
of in fa n t  m ic e  but e m b ry o n a te d  eg g s  and  n e w ly -h a tc h e d  c h ic k s  h av e  a ls o  
b een  u s e d .  T he o n ly  c o n f irm e d  v i r a l  i s o la te  to  d a te  w as m ad e  in  s u c k lin g  
m ic e  in o c u la te d  w ith  b lood  f r o m  a s l a te - c o lo r e d  ju n co  tr a p p e d  a t Long P o in t  
on O c to b e r  7, 1961. W ith th e  a s s i s t a n c e  of D r .  P .  H. C o le m a n  a t the  WHO 
R e g io n a l A rb o v iru s  R e fe re n c e  L a b o r a to r y a t  the USPHS C o m m u n ic a b le  
D is e a s e  C e n te r  (CDC) in  A tla n ta , th is  a g e n t h a s  b een  id e n tif ie d  a s  e a s t e r n  
e n c e p h a l i t i s  v i r u s .

It m a y  be in te r e s t in g  to n o te  th a t  th is  i s ,  a s  fa r  a s  we can  d e te r m in e ,  
the  f i r s t  i s o la t io n  of e a s t e r n  e n c e p h a l i t is  v i r u s  m ad e  in  C a n a d a  s in c e  the 
e q u in e  e p iz o o t ic s  of 1938. T h is  m ay  be no m o re  th an  a  r e f le c t io n  o f la c k  
o f s tu d y  in  th is  a r e a .

V iru s  n e u t r a l iz a t io n  t e s t s  in  c e l l  c u l tu r e s  h av e  b een  p e r f o r m e d  on 
th e  1961 p la s m a  s a m p le s  by D r. L . L a u e rm a n  of the U n iv e rs i ty  of W isc o n s in  
an d  HI t e s t s  on the 1962 s p e c im e n s  w ill be p e r f o r m e d  a t C D C . M en tion  w ill 
be m ad e  a t  a l a t e r  d a te  o f th e  r e s u l t s  o f th is  s e r o lo g y .

J u s t  p r io r  to d e p a r tu r e  f r o m  the V iru s  R e s e a r c h  L a b o r a to r y  a t 
W a y c ro s s ,  G e o rg ia , in  1961, a s m a l l  s tu d y  w as c a r r i e d  o u t to m e a s u r e  
th e  d u ra t io n  o f s u rv iv a l  of e a s t e r n  e n c e p h a l i t i s  v i r u s  in  d r ie d  w hole b lood  
an d  p la s m a  a d s o rb e d  on s m a l l  p a p e r  d is c s  (a s  u s e d  fo r the c o l le c t io n  of 
b lood  and  s e r a  in  the f ie ld ; J o u r .  In f. D is . 101: 2 9 5 -2 9 9 , and  J o u r .  In f. D is . 
106: 5 3 -59  ). The v iru s  w as found to be s u r p r i s in g ly  s ta b le  w hen d r ie d  in  
w hole b loo d  and  s to r e d  u n d e r  c o n d it io n s  o f n o r m a l  ro o m  te m p e r a tu r e  and  
lo w e re d  h u m id ity . T i t r a t io n s  p e r f o r m e d  in  n e w ly -h a tc h e d  c h ic k s  sh o w ed  
th a t  in f e c t iv i ty  p e r s i s t e d  fo r a t l e a s t  347 d a y s  in  p a p e r  d i s c - a d s o r b e d  w hole 
b loo d  s to r e d  in  a  d e s ic c a to r  o v e r  C a C l2 * T h is  in fo rm a tio n  m a y  h av e  so m e  
v a lu e  to any o ne  c o n te m p la tin g  u se  of p a p e r  d i s c - a d s o r b e d  b lo od  s p e c im e n s .

R E P O R T  F R O M  D R. C .E .  GORDON SM ITH  
LONDON SC H O O L O F T R O P IC A L  M E D IC IN E AND H Y G IEN E

LONDON, EN G LA N D
S tu d ie s  o f the e c o lo g y  of lo u p in g  i l l :

In the  s p r in g  of I960, s e v e r a l  s e v e r e  o u tb re a k s  of lo u p in g  i l l  o c c u r r e d  
in  S c o tla n d  in v o lv in g  the  d e a th  o f up to 50% of the la m b s  in  c e r ta in  f lo c k s .
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S in c e  th en , a  s tu d y  h as  b een  u n d e r ta k e n  w ith  M r. A. L . W ilso n , V e te r in a r y  
In v e s tig a t io n  O ff ic e r  fo r the W est o f S c o tla n d , an d  M r. K . J .  O 'R e i l ly  o f 
th e  W e llco m e  R e s e a r c h  L a b o r a to r ie s  on th r e e  f a r m s  n e a r  D a lm e ll in g to n  
in  A y r s h i r e ,  S c o tla n d . T he s h e e p  h av e  b een  n u m b e re d  and  a r e  b le d  a t 
in t e r v a l s  fo r s e ro lo g y .  L am b  d e a th s  a r e  in v e s t ig a te d  and  s tu d ie s  h av e  
s t a r t e d  of t ic k s  (Ix o d es  r i c in u s )  and  o f p o s s ib le  w ild  v e r t e b r a t e  h o s ts .

In s h e e p  th e  h a e m a g g lu t in in - in h ib i t in g  a n tib o d y  is  l e s s  p e r s i s t e n t  
th a n  the n e u t r a l i z in g  a n tib o d y . S e r o lo g ic a l  s tu d ie s  h av e  show n  th a t  the  
in c id e n c e  o f in fe c t io n  v a r ie s  m a rk e d ly  b e tw e e n  1 n a tu r a l  a r e a  o f h i l l  g r a z in g  
( h i r s e l )  and  a n o th e r .  C o m p a r in g  2 a d ja c e n t  h i r s e l s  in  1961, the in fe c t io n  
r a t e  a p p e a re d  to be ab o u t 5 t im e s  h ig h e r  on  1 th a n  the  o th e r  a s  ju d g e d  by 
a n tib o d y  c o n v e r s io n s  in  ew es  (2 o r  m o re  y e a r s  o ld ) an d  a n tib o d y  c o n v e r s io n s  
and  d e a th s  in  e x p o se d  s u s c e p t ib le  y e a r l in g  s h e e p . A lm o s t  a l l  the  n ew  
in fe c t io n s  in  ew es o c c u r r e d  in  2 - y e a r - o ld  a n im a ls .  M ost o f the  a n tib o d y  
in  la m b s  a t the  age  o f ab o u t 10 w eek s w as m a rk e d ly  c o r r e l a t e d  w ith  th a t  o f 
th e i r  m o th e r s  and  th e r e f o r e  p ro b a b ly  r e p r e s e n t e d  m a te r n a l  a n tib o d y . O n ly  
a  few  la m b  d e a th s  due to lo u p in g  i l l  o c c u r r e d  d u r in g  the  1961 and  1962 
s e a s o n s .  B y e x p o s in g  fu lly  s u s c e p t ib le  y e a r l in g  s h e e p  a s  p a r t  of an  
e x p e r im e n t  in  v a c c in a t io n  w ith  L a n g a t v i r u s ,  in f e c t io n  r a t e s  on the  3 f a r m s  
w e re  found to be 100%, 39%. and  n il  a lth o u g h  t ic k  in f e s ta t io n  w as h e a v y  on 
a l l  of th e m . P re v io u s  in fe c t io n  w ith  L a n g a t v i r u s  w as show n  to g ive  
s ig n if ic a n t  p r o te c t io n  a g a in s t  n a tu r a l  in fe c tio n  w ith  lo u p in g  i l l .  D u rin g  19 61, 
s e v e r a l  s t r a i n s  o f lo u p in g  i l l  w e re  i s o la te d  f r o m  s h e e p  b r a in s  and  f r o m  
b loo d  fed  t ic k s  in  the  s tu d y  a r e a s .

The o n s e t  o f s p r in g  w as e x c e p tio n a l ly  la te  in  1962 and , ju d g in g  by t ic k  
in f e s ta t io n ,  o v e r  a m o n th  l a t e r  th a n  in  1961. An e x p e r im e n t  in  t r a p p in g  
v e r t e b r a t e s  and  d ra g g in g  fo r t ic k s  in  c o l la b o ra t io n  w ith  D r . M .G .R .  V a r m a  
in  the  s tu d y  a r e a s  w as, th e r e f o r e ,  t im e d  b e fo re  the  s p r in g  i n c r e a s e  in  t ic k  
p o p u la tio n  in s te a d  o f d u r in g  it a s  in te n d e d . T he w e a th e r  w as v e r y  co ld  
th ro u g h o u t the e x p e r im e n t  (17 M a rc h  to 17 A p r i l)  and  the  a c t iv i ty  of m a m m a ls  
w as m in im a l .  T he  m e a n  n u m b e r  o f fe m a le  Ix o d es  r i c in u s  p e r  in f e s te d  s h e e p  
in c r e a s e d  f r o m  1. 2 in  the l a s t  w eek  o f M a rc h  to 15. 7 by the  s e c o n d  w eek  in  
A p r i l .  T ic k s  w e re  c o l le c te d  f r o m  ro u g h  p a s tu r e  by d ra g g in g  a  l in t  " b la n k e t"  
o v e r  the g ro u n d . A p p re c ia b le  n u m b e r s  w e re  n o t c o l le c te d  t i l l  the  s e c o n d  
w eek  in  A p r i l  w hen the  g r a s s  t e m p e r a tu r e  r o s e  to ab o u t 8° C . M o st o f the  
t ic k s  c o l le c te d  by d ra g g in g  w e re  l a r v a e  and  n y m p h s , w ith  a  p r e p o n d e r a n c e  
o f l a r v a e .  W ith the  r i s e  in  g r a s s  t e m p e r a tu r e  to 13-16° C a t the  en d  o f 
A p r i l  and  in  e a r ly  M ay, the  n u m b e r  of a c tiv e  t ic k s  h ad  in c r e a s e d  c o n s id e r a b ly .  
L o u p in g  i l l  v i r u s  w as i s o la te d  and  r e i s o la t e d  f r o m  a p o o l o f 42 u n fed  n y m p h s  
o f I. r i c in u s  c o l le c te d  by d ra g  on 29 A p r i l .  T h e s e  m u s t  h av e  b ee n  in f e c te d  
a s  la r v a e  in  the p re v io u s  y e a r  and  a s  a c o n s id e r a b le  p r o p o r t io n  o f l a r v a e  
fe e d  on s m a l l  w ild  v e r t e b r a t e s ,  th e  in fe c t io n  m a y  h av e  b een  a c q u ir e d  f r o m  
su c h  h o s ts .
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R E P O R T  F R O M  D R. J .S .  P O R T E R F IE L D  
N A T IO N A L  IN S T IT U T E  F O R  M ED IC A L R E S E A R C H , M IL L  H IL L ,

LONDON, EN G LA N D

R e fe re n c e  S e ru m  a g a in s t  lo u p in g  i l l  v i r u s :
A s p a r t  of the WHO p r o g r a m  on a r th r o p o d - b o r n e  v i r u s e s ,  a  p o o l of 

lo u p in g  i l l  s e r u m  p r e p a r e d  in  s h e e p  a t  the  W e llco m e  R e s e a r c h  L a b o r a to r ie s  
h as  b een  d r ie d  in  2 m l v o lu m e s  and  is  a v a i la b le  on r e q u e s t  to o th e r  
r e f e r e n c e  l a b o r a to r i e s  and  to in v e s t ig a to r s  p a r t ic ip a t in g  in the  In fo rm a tio n  
E x c h a n g e . T he s e r u m  is  n o t in te n d e d  to be a  m o n o sp e c if ic  s e r u m  r e a c t in g  
o n ly  w ith  lo u p in g  i l l  v i r u s ;  i t  is  know n to c r o s s - r e a c t  w ith  o th e r  t ic k - b o r n e  
v i r u s e s  in  n e u t r a l iz a t io n  t e s t s  and  w ith  o th e r  G ro u p  B a n tig e n s  in  HAI 
t e s t s .  In s p ite  o f th e s e  d is a d v a n ta g e s ,  the s e r u m  m ay  be of v a lu e  to 
l a b o r a to r i e s  w hich  e i th e r  do no t have o r  a r e  u n w illin g  to h an d le  v i r u s e s  of 
the  t ic k - b o r n e  e n c e p h a l i t is  c o m p le x .

C o l la b o ra t iv e  a s s a y  on t ic k - b o r n e  v ir u s  a n t i s e r a :
As p a r t  of a n o th e r  WHO p r o je c t ,  a s e t  o f s ta n d a rd  a n t i s e r a  a r e  b e in g  

te s te d  in  s e v e r a l  d if fe re n t  c e n t e r s .  The m e th o d s  in u se  in  L ondon  in c lu d e  
HAI t e s t s  and  n e u t r a l iz a t io n  t e s t s  c a r r i e d  o u t by p laq u e  te c h n iq u e s  in  
c h ic k  e m b ry o  c e l ls  u s in g  lo u p in g  i l l ,  C e n tr a l  E u ro p e a n , K y a s a n u r  F o r e s t ,  
and  L a n g a t v i r u s e s .

P la q u e  t i t r a t io n  o f G u am a  and  O r ib o c a  v i r u s e s :

A v is i t in g  w o rk e r ,  M iss  M. V. T . de F ig u e i r e d o ,  w o rk in g  w ith  D r.
H. G. P e r e i r a ,  h a s  d ev e lo p e d  a s a t i s f a c t o r y  p la q u e  m e th o d  fo r  t i t r a t in g  
G u am a  v ir u s  and  a n t i s e r a  in  He L a c e l l  c u l tu r e s .  S u c c e s s fu l  r e s u l t s  hav e  
a ls o  b een  a c h ie v e d  w ith  O r ib o c a  v ir u s  in  the  s a m e  c e l l  s y s te m .

R E P O R T  F R O M  P R O F . S .R .  PA T T Y N  
HEAD, B A C T E R IO L O G Y  D E P A R T M E N T  

IN S T IT U T E  O F  T R O P IC A L  M ED IC IN E P R IN C E  L E O P O L D
A N T W E R P , B E L G IU M

W ork on a r b o v i r u s e s  w as s t a r t e d  a t the  end  of 1961 and  h a s  b een  
c h ie f ly  d e v o te d  to the a p p lic a t io n  of t i s s u e  c u l tu r e  te c h n iq u e s . A fte r  a 
p r e l im in a r y  t r a in in g  of p e r s o n n e l:
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1. A few  s t r a i n s  of th e  B g ro u p  w e re  s tu d ie d  in  s t a t i o n a r y  and  
r o l l e r  tu b e s  o f He L a  c e l l  c u l tu r e s  in  H anks la c ta lb u m in  m e d iu m  in  o r d e r  
to find  out i f  i n c r e a s e d  o x y g e n a tio n  w ould  in d u c e  a c y to p a th ic  e f f e c t .  No 
su c h  e f fe c t  w as o b s e r v e d  w ith  R SS E , J a p  B , and  WN v i r u s e s .

2. No s ig n i f ic a n t  c y to p a th o g e n e s is  w as o b s e r v e d  in  m o n o la y e rs  of 
t r y p s in iz e d  c a lf  k id n e y  t i s s u e  in o c u la te d  w ith  W E E , WN, Ja p  B , an d  
R S S E .

3. A c y to p a th ic  e f fe c t  w as o b s e r v e d  in  h a m s te r  k id n e y  m o n o la y e r s  
w ith  W EE, S F , C h ik u n g u n y a , W est N ile , Y e llo w  F e v e r ,  D engue 2, o r  J a p  B . 
No C P E  w as o b s e r v e d ,  h o w e v e r , w ith  a  m o u se  a d a p te d  G ra z  s t r a i n  o f R S S E .

4. P la s m a  c lo t  t i s s u e  c u l tu r e s  of g il ls  an d  s p le e n s  o f f r e s h  w a te r
f is h  (g o ld f ish  and  r o a c h e s ) ,  C a r a t iu s  c a r a t iu s  and  l e u c is c u s  r u t i l u s ,  in c u b a te d  
in  a  r o l l e r  d ru m  a t  ro o m  te m p e r a tu r e  w e re  in o c u la te d  w ith  C hik , S F , W E E , 
J a p  B, R SS E , B u n y a m w e ra . No c y to p a th o g e n e s is  w as o b s e r v e d  d u r in g  a 
1 4 -d ay  o b s e r v a t io n  p e r io d .  M o re o v e r ,  a t the  end  o f th is  p e r io d  the  s u p e r ­
n a ta n t  flu id  p h a s e  w as show n  to be v ir u s  f r e e  by  m o u se  in o c u la t io n .  No 
m u l t ip l ic a t io n  o f th e  v ir u s  to o k  p la c e .

5. P la q u e  a s s a y  on c h ic k  e m b ry o  t i s s u e  c u l tu r e s  a s  d e s c r ib e d  by
P o r t e r f i e l d  w e re  s u c c e s s f u l .  T h is  te c h n iq u e  g iv e s  v e r y  good r e s u l t s  w ith  
th e  g ro u p  A a r b o v i r u s e s  te s te d  : W E E , S F , an d  C h ik u n g u n y a . M o re
d if f ic u l t ie s  a r e  e n c o u n te r e d  w ith  v i r u s  s t r a i n s  o f the  B g ro u p . E f f o r ts
a r e  now  m ad e  to i n c r e a s e  the  q u a l i ty  o f the  c e l l  s h e e t  so  a s  to o b ta in  p la q u e s  
w ith  th is  v e r y  im p o r ta n t  g ro u p  o f v i r u s e s .

U sin g  the  P o r t e r f i e l d  te c h n iq u e , a n t ib o d ie s  a g a in s t  S F  v i r u s  w e re  
d e m o n s t r a te d  by the  s e r u m  d ip p ed  f i l t e r  p a p e r  d is c s  (6 m m  d ia m e te r )  
m e th o d  p ro p o s e d  by De S o m e r  fo r  the  d e te c t io n  o f a n t ib o d ie s  to  p o l io m y e l i t i s  
a n t ib o d ie s .  C a re  w as ta k e n  to in c u b a te  a l l  n e u t r a l  r e d  c o n ta in in g  a g a r  
o v e r la id  p e t r i  d is h e s  in  the  d a r k  in  v ie w  of m in im iz in g  e v e n tu a l  p ho to  
in h ib i t io n  a s  d e s c r ib e d  fo r e n t e r o v i r u s e s .  6

6. U sin g  th e  p laq u e  v ib ra t io n  m e th o d , a s  d e s c r ib e d  by P o r t e r f i e l d ,
a  s tu d y  w as m a d e  o f th e  k in e t ic s  o f v i r u s  m u l t ip l ic a t io n  o f S F  v i r u s  in  h a m s te r  
k id n e y  m o n o la y e rs  (HKM) and  He L a  c e l l s .  It w as fo u nd  th a t  in  HK T C , v i r u s  
m u l t ip l ic a t io n  s t a r t s  ab o u t 3 h o u rs  a f t e r  v i r u s  a d s o r p t io n ,  and  r e a c h e s  i t s  
m a x im u m  a f te r  ab o u t 6 h o u r s .  T he t i t e r  of th e  e x t r a c e l l u l a r  v i r u s  fo llo w s 
c lo s e ly  th a t  of th e  c e l l - a s s o c i a t e d  v i r u s ,  w h ich  m e a n s  a v e r y  s h o r t  r e l e a s e  
t im e .  M a x im a l v i r u s  t i t e r  is  r e a c h e d  b e fo re  the  a p p e a ra n c e  o f c y to p a th o ­
g e n e s is  .
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In H e L a  c e l l s ,  h o w e v e r , e x t r a -  and  in t r a c e l l u l a r  v ir u s  t i t e r  r e m a in  
a t  a  c o n s ta n t  le v e l  d u r in g  the  f i r s t  6 h o u rs  a f t e r  v i r u s  a d s o r p t io n .  At the 
32nd h o u r ,  th e r e  is  a  m a rk e d  in c r e a s e  of 60th  i n t r a -  and  e x t r a c e l l u l a r  v i r u s ,  
the  t i t e r  o f the  l a t t e r  b e in g  h ig h e r .  T h ey  r e m a in  c o n s ta n t  t h e r e a f t e r .  T he 
t i t e r  in  H eL a  c e l l s  is  lo w e r  th an  th a t o b ta in e d  in  the s a m e  n u m b e r  of HKT 
c e l l s .

In c o m p le te  c y to p a th ic  e f fe c t  is  o b s e r v e d  in  H eL a  c e l l s  and  th is  s t a r t s  
a g a in  a f t e r  the  m a x im u m  v ir u s  t i t e r  is  o b ta in e d .

7. T he h y p o th e s is  th a t  s m a l l  ro d e n ts  m ig h t a c t  a s  v i r u s  r e s e r v o i r s  
fo r  m an y  a r b o v i r u s e s  (C . N. Jo h n so n  in  V ira l  and R ic k e t t s i a l  D is e a s e s  of 
M an) w as te s te d  by s e a r c h in g  v i r e m ia  in  w h ite  l a b o r a to r y  r a t s  in o c u la te d  
s u b c u ta n e o u s ly  w ith  the fo llo w in g  v i r u s e s :  S F , C h ik u n g u n y a , W E E , WN, 
J a p  B , Y e llo w  F e v e r  (n e u r o tro p ic  s t r a in ) ,  R SS E , and  B u n y a m w e ra . On 
th e  th i r d  d ay  a f te r  in fe c tio n , s e r u m  of the  in o c u la te d  a n im a ls  a n d /o r  an 
a q u e o u s  s u s p e n s io n  of th e i r  l iv e r  w as in o c u la te d  i n t r a c e r e b r a l l y  in to  w hite  
m ic e .  No e v id e n c e  of v i r e m ia  w as found . In  one in s ta n c e ,  a  p re g n a n t  
r a t  w as in o c u la te d  s u b c u ta n e o u s ly  w ith  RSSE v i r u s .  In the o f f s p r in g  b o rn  
7 d ay s  l a t e r ,  no v ir u s  co u ld  be d e m o n s t r a te d  in  the b ra in s  o f the  young r a t s  
a t d ay  4, 7, and  12 a f te r  b i r th .

R E P O R T  F R O M  D R. GODSKE N IE L SE N  
D E P A R T M E N T  O F  VIRUS R E S E A R C H , T R O P E N IN S T IT U T

H A M BURG , G ERM A NY
T he I s o la t io n  of In fe c tio u s  RNA  f r o m  B r a in s  o f M ice In fe c te d  w ith  Y ello w  
F e v e r  V iru s :

F r o m  b ra in s  of m ic e  in fe c te d  w ith  y e llo w  fe v e r  v i r u s ,  a  r ib o n u c le ic  
a c id  w as i s o la te d  by p h e n o l- e x tr a c t io n ;  i ts  in f e c t iv i ty  r e a c h e d  0 . 03% of 
th a t  of the  o r ig in a l  v i r u s .  T he p r e p a r a t io n  r e v e a le d  a  U V -a d s o rp t io n  
ty p ic a l  fo r  n u c le ic  a c id s .  No p ro te in  im p u r i t i e s  co u ld  be d e m o n s t r a te d  
by the b iu r e t - r e a c t i o n .  T he in f e c t iv i ty  o f the  R N A  cou ld  be in h ib i te d  by 
r ib o n u c le a s e ,  t ry p s in ,  o r  s e ru m - g lo b u l in ,  w h e re a s  d e s o y x r ib o n u c le a s e ,  
c h y m o try p s in , and  e th a n o l h ad  no in h ib i to r y  e f fe c t .  It is  s u g g e s te d  th a t  
the  in h ib i t io n  by t r y p s in  o r  g lo b u lin  is  n o t s p e c i f ic .
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R E P O R T  F R O M  D R . A RN E SV E D M Y R , C H IE F , VIRUS D E P A R T M E N T  
C E N T R A L  B A C T E R IO L O G IC A L  L A B O R A T O R Y  O F S T O C K H O L M  C ITY

SW E D E N
O ur l a b o r a to r y  h a s  b een  in v o lv e d  in  s tu d ie s  o f t ic k b o rn e  e n c e p h a l i t i s  

in  S w eden  s in c e  1955, p a r t ly  in  c o l la b o r a t io n  w ith  e p id e m io lo g is ts ,  
e n to m o lo g is ts ,  and  v e r te b r a te  z o o lo g is ts .  T he r e s u l t s  m a y  be s u m m a r iz e d  
a s  fo llo w s :

1. D e t r o i t  6 c e l l s  a r e  s u i ta b le  fo r  p ro p a g a t io n  o f C e n t r a l  E u ro p e a n
tic k b o rn e  v i r u s  in  h ig h  t i t e r  a s  w e ll a s  fo r  n e u t r a l i z a t io n  t e s t s  b a s e d  on 
c y to p a th o g e n ic i ty  o f the  v i r u s .  H o w e v e r, the  d e g r e e  o f c y to p a th ic  c h a n g e s  
m a y  v a r y  c o n s id e r a b ly  w ith  d if f e r e n t  s u b l in e s  o f the c e l l  s t r a i n .  T he t i s s u e  
c u l tu r e  f lu id , a f t e r  t r e a tm e n t  w ith  B - p r o p io la c to n e  fo r  in a c t iv a t io n  o f the  
v i r u s ,  h as  p ro v e n  h ig h ly  s a t i s f a c t o r y  a s  C F - a n t ig e n  fo r  ro u tin e  d ia g n o s t ic  
t e s t s  on  h u m an  s e r a .  R e f e r e n c e s :  G. von  Z e ip e l  an d  A . S v e d m y r , A rc h .
V ir u s f o r s c h ,  1958, 8 :3 70 ; A . S v e d m y r , G . von  Z e ip e l ,  B . H o lm g re n , an d
J .  L in d a h l, A rc h . V ir u s f o r s c h ,  1958, 8 :5 6 5 .

2. A s y s te m a t ic  s tu d y  in  1958 o f cow  s e r a  c o l le c te d  f r o m  a l l  o v e r
S w eden  r e v e a le d  th a t  in fe c t io n s  w ith  a  v ir u s  b e lo n g in g  to th e  R S S E -L o u p in g  
i l l  g ro u p  a r e  p r e v a le n t  p a r t i c u l a r l y  in  th e  s o u th e a s t e r n  p a r t  of the  c o u n tr y ,  
a  g e o g ra p h ic  d is t r ib u t io n  th a t a p p a r e n t ly  f i ts  w ith  th e  o c c u r r e n c e  o f Ix o d e s  
r i c in u s  t ic k s  (no s p e c im e n s  of Ix o d e s  p e r s u lc a tu s  h av e  b een  found  in  S w ed en  
a s  y e t) . A s e r o lo g ic a l  in v e s t ig a t io n  o f h u m an  c a s e s  o f m e n in g o e n c e p h a lo m y e  - 
l i t i s  in d ic a te d  a  c lo s e ly  s i m i l a r  d is t r ib u t io n  o f th e  h u m a n  R SSE in f e c t io n s .  
R e f e r e n c e :  G . von  Z e ip e l,  A. S v e d m y r , and  B . Z e t t e r b e r g ,  A rc h . V i r u s ­
f o r s c h ,  1959, 9 :4 4 9 .

3. T he t ic k b o rn e  in fe c t io n  r a t e  a m o n g  p a t ie n ts  w ith  CNS d is e a s e  
h o s p i ta l iz e d  in  S to c k h o lm  h as  k ep t a t a  m o d e r a te ly  h ig h  le v e l  s in c e  th e  
f i r s t  y e a r  c o m p le te ly  s tu d ie d , 1956, w hen the  m a x im u m  so  f a r ,  68 o u t o f 
168 c a s e s ,  w as fo u nd . The c l in ic a l  p ic tu r e  h a s  b een  the  s a m e  a s  th a t 
o b s e r v e d  e l s e w h e r e  fo r  c a s e s  o f " C e n t r a l  E u ro p e a n  t ic k b o rn e  e n c e p h a l i t i s " ;  
a  p a r a ly t i c  r a t e  o f 15-20 p e r  c e n t is  n o te w o r th y , h o w e v e r . R e f e r e n c e s :
B . H o lm g re n , J .  L in d a h l, G . von Z e ip e l ,  and  A. S v e d m y r , A c ta . M ed.
S ca n d . , 1959, 164:507; B . H o lm g re n , N o rd . M ed. , 1961, 66:1705. 4

4. V iru s  s t r a i n s  r e c o v e r e d  f r o m  Ix o d e s  r i c in u s  t ic k s  and  f r o m  h u m an  
c a s e s  o f m e n in g o e n c e p h a l i t is  d u r in g  th e  v i r e m ic  p h a s e  co u ld  n o t be 
a n t ig e n ic a l ly  d i f f e r e n t ia te d  f r o m  a C z e c h o s lo v a c  s t r a i n  of C e n t r a l  E u ro p e a n
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e n c e p h a l i t i s  v i r u s .  T he s e n s i t iv i ty  of v a r io u s  is o la t io n  te c h n iq u e s  w as 
s tu d ie d . R e f e r e n c e :  G. von Z e ip e l, A rc h . V ir u s f o r s c h ,  1959, 9^:460.

T h is  s u m m e r  (1962) a  s t r a i n  of t ic k b o rn e  v ir u s  h as  b een  r e c o v e r e d  
f r o m  th e  b r a in  o f a m o o se  c a lf  w hich  w as sh o t b e c a u s e  it  k ep t w alk in g  
in  c i r c l e s .  P r o f e s s o r  H. H an se n , who p ro v id e d  the  b ra in  m a t e r i a l ,  had  
found th a t  i t  sh ow ed  s ig n s  o f s e v e r e  e n c e p h a l i t i s .

5. D u rin g  the s u m m e r s  o f I960, 61, and  62, s m a l l  m a m m a l  s u rv e y s  
hav e  b ee n  p e r f o r m e d  a t th r e e  l o c a l i t i e s ,  two w ith in  the e n d e m ic  s o u th e a s te r n  
re g io n  and  one in  an  a lm o s t  f r e e  a r e a  in  c e n t r a l  S w eden . A lth o u gh  m o s t
of the m a m m a ls  in  the e n d e m ic  lo c a l i t ie s  c a r r i e d  one o r  o ften  s e v e r a l  
Ix o d es  r i c in u s  t ic k s ,  o n ly  ab o u t 3 p e r  c e n t o f th e m  sh o w ed  s e r o lo g ic a l  
e v id e n c e  (N T) of a  p re v io u s  v ir u s  in fe c t io n . L a b o ra to r y  e x p e r im e n ts  w ith  
f ie ld  m ic e  in d ic a te  th a t the low  f re q u e n c y  o f im m u n e  a n im a ls  is  n o t due to 
a  f a ta l  o u tc o m e  of the t ic k b o rn e  v ir u s  in fe c t io n  n o r to la c k  of d e te c ta b le  
a n tib o d y  r e s p o n s e .  T h e s e  r e s u l t s  s e e m  to in d ic a te  th a t ev en  in  e n d e m ic  
a r e a s  o n ly  a m in o r i ty  of the  t ic k s  s p r e a d  the  v i r u s .  T h is  c o n c lu s io n  w as 
f u r th e r  c o n f irm e d  by a s tu d y  of the age  d is t r ib u t io n  of a n t ib o d ie s  am o n g  cow s 
an d  c o n fo rm s  w ell w ith  von Z e ip e l ’s s p o r a d ic  r e c o v e r i e s  o f v i r u s  f r o m  t ic k s .

6. A s u rv e y  of m ig r a to r y  b ir d s  fo r  e c to p a r a s i t e s ,  v i r e m ia ,  and 
a n t ib o d ie s  to R S S E -lik e  v i r u s e s  w as in i t ia te d  in  1961 and  is  a g a in  ta k e n  up 
in  1962. No r e s u l t s  a r e  a v a i la b le  a s  y e t.

R E P O R T  F R O M  D R . D. BLA SK O V IC 
D IR E C T O R , IN S T IT U T E  O F VIROLOGY 

C ZEC H O SLO V A K  ACA DEM Y  O F  S C IE N C E S 
B R A T ISL A V A , C Z E C H O SL O V A K IA

S tu dy  of th e  R e la t io n  o f the B ird s  to N a tu r a l  F o c i  of T ic k b o rn e  E n c e p h a l i t i s :
T he fin d in g s  o f s p e c if ic  a n tib o d ie s  a g a in s t  t ic k - b o r n e  (T E ) v ir u s  in 

p h e a s a n ts  of the  a r e a  of C e n t r a l  E u ro p e  h av e  s t im u la te d  the q u e s tio n  
w h e th e r  th e  p h e a s a n ts  co u ld  be r e g a r d e d  a s  n a tu r a l  r e s e r v o i r s  o f the  TE  
v i r u s .
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T h ir te e n  p h e a s a n ts  w e re  in fe c te d  w ith  TC v i r u s .

N u m b e r  of M odus of A m ou n t of LDcin ic  fo
P h e a s a n ts In fe c tio n In o c u lu m in  0 .1  m l

5 sc 0. 5 m l 107
2 im 0. 5 m l 109
2 ic 0 .1  m l 109
4 3 x sc 0. 5 m l 107

T he l a s t  p h e a s a n ts ,  fo u r in  n u m b e r ,  w e re  r e in f e c te d  in  the  i n t e r v a l s  o f 
s e v e n  d a y s .  T he b loo d  w as ta k e n  e v e r y  24 h o u rs  ( f ro m  the f i r s t  to the 
fo u r te e n th  day) f r o m  v en a  a la e n a  in  h e p a r in .  T he b lo o d  w as in je c te d  in  
w h ite  m ic e  s u c k l in g s .  T he b lood  s a m p le s  fo r  e x a m in a t io n  of v i r u s  
n e u t r a l i z in g  a n t ib o d ie s  w e re  ta k e n  on e v e r y  7 th  d ay  to  the  28th  d ay  d u r in g  
th e  e x p e r im e n t .  T he b ra in ,  l iv e r ,  s p le e n ,  an d  p a n c r e a s  w e re  ta k e n  a t 
th e  s a m e  i n t e r v a l s  fo r  v i r o lo g ic a l  and  h is to lo g ic a l  t e s t in g .

T he e x p e r im e n ts  w e re  c a r r i e d  out w ith  T E  v i r u s  p a s s e d  on H eL a  
c e l l s  and  m ic e  (H yp r M42 H 52 M 3) and  o n ce  th ro u g h  t r a n s o v a r i a l  p a s s a g e  
on  Ix o d e s  r i c in u s .  T he t i t r e  of th e  v i r u s  in  10% b r a in  s u s p e n s io n  w as 
109 L D 50 ic  fo r  m ic e  in  0 .1  m l.

T a b le  2
T h e  s tu d y o f v i r u s  n e u t r a l iz in g  a n t ib o d ie s  in  p h e a s a n ts  in fe c te d  w ith  T ic k -

B o rn e  E n c e p h a l i t i s  V iru s

P h e a s a n t M odus of W eeks a f t e r  In fe c tio n
N o. In fe c tio n 1 2 3 4 K ille d  a f t e r :

1 sc _ 1 w eek
2 sc - - 2 w eek s
3 sc - - - 3 w eek s
4 sc - - - 4 w eek s
5 s c - - - 4 w ee k s
6 im - 1 w eek
7 im - 1:16 2 w eek s
8 ic - 1 w eek
9 ic - 1:8 2 w eek s

10 3x sc - - - 5 w eek s
11 3x sc - - 1:8 1:8 5 w eek s
12 3x sc - - 1:8 1:32 5 w eek s
13 3x sc - - - 1:8 5 w eek s

T he v ir u s n e u t r a l iz in g te s t  on H eL a  c e l l s  w ith  100 C P D 50 o f v i r u s .
- = n e g a tiv e  r e s u l t
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B o th  a f te r  s c  and  im  in o c u la tio n , no v i r u s  w as p r e s e n t  e i t h e r  in  
b lood  o r  in  b ra in  o r  in  in n e r  o r g a n s .  The tw o a n im a ls  in fe c te d  sc  gave 
p o s i t iv e  h is to lo g ic a l  f in d in g s  fo r  m e n in g o e n c e p h a li t is  of the v i r a l  ty p e .
T he v ir u s  n e u t r a l iz in g  a n t ib o d ie s  w e re  p r e s e n t  o n ly  in  s e r a  o f p h e a s a n ts  
in fe c te d  im  and  ic  and  a f t e r  r e p e a te d  s u b c u ta n e o u s  a p p lic a t io n .

We th e r e f o r e  a s s u m e  th a t  the p h e a s a n ts  cou ld  p la y  no d e c is iv e  
r o le  in  the  c i r c u la t io n  o f t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  b e c a u s e  no v i r e m ia  
o c c u r r e d  a f t e r  the  in fe c tio n  o f b i r d s  e v en  w ith  la r g e  d o s e s  of v i r u s .

R e f e r e n c e s :  4
N o se k , J .  , G re s ik o v a , M. , R e h a c e k , J .  , K ozu ch , O. , A lb re c h t ,  P . 

(1962): T he R o le  of B ird s  in  N a tu r a l  F o c u s  o f T ic k -b o rn e  E n c e p h a l i t i s :
E x p e r im e n ta l  In fe c tio n  of P h e a s a n ts  (P h a s ia n u s  c o lc h ic u s ) w ith  T ic k -b o rn e  
e n c e p h a l i t i s  v i r u s .  J . H yg. E p id . Im m u n o l, (in  p r e s s ) .

R E P O R T  F R O M  D R. V O JT E C H  BARDOS 
C H IE F , V IR O L O G IC A L  D E P A R T M E N T  

IN S T IT U T E  O F E P ID E M IO L O G Y  AND M ICRO BIO LO G Y  
B R A T ISL A V A , C Z E C H O SL O V A K IA

T he T a h y n a  V iru s :
Two l in e s  of T ahy n a  v i r u s ,  the  " n e u r o a d a p te d " and  the  " e x t r a n e u r a l "  

( i s o la te d  f r o m  the b lood  o f S y r ia n  h a m s te r s  a f t e r  th e i r  im  in o c u la tio n  w ith  
th e  o r ig in a l  m o sq u ito  s u s p e n s io n )  o f th e  s t r a i n  236 w e re  c o m p a re d  in  
h a m s te r  k id n ey  c e l l  c u l tu r e s  (HK) (D r. S e fc o v ic o v a ,L . ). T he " n e u ro a d a p te d "  
in  i ts  7 th  ic  m o u se  b ra in  p a s s a g e  w as c a u s in g  a  r e g u la r  c y to p a th ic  e ffe c t  
(C P E ) a l r e a d y  in  the f i r s t  HK p a s s a g e  in  2 -3  d ay s  and  the  t i t e r  o f the  v ir u s  
a c c o rd in g  to the C P E  p a r a l l e le d  th o se  d e te rm in e d  ic  in young w hite  m ic e .
T he " e x t r a n e u r a l "  lin e  a ls o  m u ltip lie d  in  HK but the C P E  w as in  the f i r s t  
HK i r r e g u l a r  and  a p p e a re d  o n ly  a f te r  10-14 d a y s .

Y oung h a r e s  of 0. 4 kg of w eig h t w e re  in o c u la te d  sc  w ith  0. 0 5 -0 . 5 ic  
m o u se  (7. 0 g r)  L D ^ q o f T a h y n a  v ir u s  p e r  1. 0 kg  of body w eig h t (D r. 
S im k o v a jA . ). A v i r e m ia  o f 5 d ay s  of d u r a t io n  w as o b s e r v e d .  T he t i t e r  
o f the v i r u s  in  the b lood  w as f ro m  the se c o n d  to the fo u r th  d ay  2 -3  log  u n its
(l d 50).
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V ir e m ia  in s c  in fe c te d  p ig s  o f 30. 0 kg body w eig h t w ith  7. 1 lo g  u n i ts  
o f LD50 co u ld  be a s c e r ta in e d  f r o m  th e  f i r s t  to th e  th i r d  d ay  o n ly  a f t e r  ic  
in o c u la tio n  o f s u c k lin g  m ic e  (D r. B a rd o s ,V . and  D r . Jak u b ik , J .  ). In p ig s  
o f 3 .4 0  to 5. 80 kg of body w eig h t a f t e r  in o c u la tio n  of 3. 6 log  u n its  o f T a h y n a  
v i r u s  w as v i r e m ia  a s c e r ta in e d  f r o m  th e  s e c o n d  to  the  fo u r th  d ay  a ls o  a f t e r  
ic  in o c u la tio n  of young w hite  m ic e .  V iru s  w as p r e s e n t  in  b o th  e x p e r im e n ts  
o n ly  in the  u n d ilu te d  b lood  o f p ig s .

The p a th o g e n e s is  of the  T a h y n a  v ir u s  in fe c t io n s  w as s tu d ie d  in  w h ite  
m ic e  (D r. B a r d o s ,  V. ). M ice o f 8 -9  g r w e ig h t w e re  in o c u la te d  s c  w ith  
4 . 5 log  u n its  of th e  " e x t r a n e u r a l "  l in e  o f v i r u s ,  s t r a i n  236. T he v ir u s  
w as p r e s e n t  in  th e i r  b lo od , s p le e n , k id n e y , and  lu n g s  u p  to the  6th  d ay  
a f t e r  th e i r  in f e c t io n .  On the  7 th  d ay , the  v i r u s  w as s t i l l  p r e s e n t  b u t o n ly  
in  the  lu n g s , s p le e n ,  and  k id n e y s . The v i r u s  w as p r e s e n t  in  the  b r a in  o f 
k i l le d  m ic e  t i l l  the  9 th  d ay , w hen th e  e x p e r im e n t  w as c lo s e d .  T he t i t e r  o f 
th e  v i r u s  in  the  b loo d  of m ic e  w as on the  th i r d  d a y  2. 5 log  u n its  an d  in  the  
b r a in  o f m ic e  on th e  7 th  d ay  2. 0 log  u n i ts .  In m ic e  o f 20. 0 g r o f body 
w eig h t in o c u la te d  a lik e  w ith  the  s a m e  lin e  o f v i r u s ,  we d id  n o t d e te c t  an y  
v i r e m ia .  T he v i r u s  co u ld  be i s o la te d  in  s p ite  o f th is  f r o m  the lu n g s  and  
s p le e n  on th e  7 th  d ay  p o s t  in f e c t io n .  No v ir u s  w as i s o la te d  f r o m  the  b r a in  
o f k i l le d  m ic e .

In S y r ia n  h a m s t e r s  o f 100. 0 g r  o f w e ig h t in fe c te d  a l ik e ,  v i r e m ia  o f 
3 -6  d ay s  o f d u r a t io n  w as found (D r. S im k o v a , A. ). T he v i r u s  c o u ld  be 
i s o la te d  f r o m  th e i r  lu n g s  and  s p le e n  s t i l l  in  th e s e  d a y s  w hen no v i r u s  w as 
i s o la te d  a l r e a d y  f r o m  th e i r  b lo o d .

T h e  C a lo v o  V iru s ;

The C a lo v o  v i r u s ,  the s e c o n d  m o s q u i to - b o rn e  v i r u s  in  C z e c h o s lo v a k ia ,  
w as i s o la te d  f r o m  a  p o o l of 300 A n o p h e le s  m a c u l ip e n n is  in  I960 ( R e f e r e n c e s :  
B a rd o s ,  V .,  C up k ov a , E . ,  J .  H yg. E p id . M ic ro b . 6, 186-192, 1962). J .
C a s a ls  found th a t  the C alo v o  v ir u s  is  v e r y  c lo s e ly  r e l a t e d  to , o r  a lm o s t  
id e n t ic a l  w ith  C h it to o r  v i r u s e s  i s o la te d  in  M a la y a  an d  In d ia , w h ich  b e lo n g  
to the  B u n y a m w e ra  g ro u p .

T ry in g  to fin d  the p o te n t ia l  r e s e r v o i r  a n im a ls  o f th is  v i r u s  in  
n a tu r e ,  we hav e  in fe c te d  sc  c h ic k e n s  o f 24 h o u rs  o f a g e , r a b b i t s  o f 1.15 
kg  o f body  w e ig h t, and  S y r ia n  h a m s t e r s  o f 150. 0 g r o f w eig h t w ith  a p p r o x ­
im a te ly  2 .0  lo g  u n its  o f v i r u s  (D r. B a r d o s ,  V .) .  V iru s  i s o la t io n  e x p e r i ­
m e n ts  w e re  u n d e r ta k e n  f ro m  th e i r  b loo d  d u r in g  6 d a y s  by ic  in o c u la tio n  in  
young w hite  m ic e .  No v iru s  w as i s o la te d .  W hite r a t s  (W is ta r )  o f 7 0 .0  g r  
w e ig h t w e re  s c  in fe c te d  w ith  3 .8  lo g  u n its  o f v i r u s .  No v ir u s  w as i s o la te d  
f r o m  th e i r  b lood  d u r in g  s ix  d a y s .
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Tw o p ig s  of 30. 0 kg  body  w eig h t w e re  in o c u la te d  sc  w ith  a p p r o x i ­
m a te ly  1. 5 log  u n its  o f v i r u s  (D rs .  V. B a rd o s  and J .  J a k u b ik ) . V iru s  
i s o la t io n  e x p e r im e n ts  f r o m  th e i r  b lood  w e re  u n d e r ta k e n  fo r  7 d a y s  by ic  
in o c u la tio n  of young w hite  m ic e .  T r a c e s  of v i r u s  w e re  found in  the 
u n d ilu te d  b lo o d  o f one p ig  on the  f if th  d ay  a f t e r  in fe c t io n . P ig s  o f 5. 5 to
7. 20 kg  body  w eig h t w e re  in o c u la te d  s c  w ith  3. 7 log  u n its  o f v i r u s .  No 
v ir u s  w as i s o la te d  f r o m  th e i r  b lo o d  d u r in g  7 d a y s .

R E P O R T  F R O M  D R . HANS M O R ITSC H  
IN S T IT U T E  O F H Y G IEN E 

U N IV ER SITY  O F V IEN N A , A U STR IA
E c o lo g ic a l  and  V iro lo g ic a l  In v e s t ig a t io n s  on T ic k -b o rn e  E n c e p h a l i t i s  
in  E a s t - A u s t r i a :

E c o lo g ic a l  and  v i r o lo g ic a l  in v e s t ig a t io n s  c o n c e rn in g  a  t ic k  p o p u la tio n  
c o n ta m in a te d  w ith  t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  w e re  c a r r i e d  o u t in  a  
n a tu r a l  fo cu s  in  the  e n v iro n m e n ts  o f P o t ts c h a c h  ( d i s t r i c t  N e u n k irc h e n , 
A u s t r ia )  d u r in g  the  y e a r  1961. In th e  c o u r s e  o f 14 e x c u r s io n s  f r o m  A p r i l  
to  S e p te m b e r  in  two s e le c te d  a r e a s  w ith  d if f e r e n t  b io to p s  in  s iz e  o f 7200 
m ^  on 32 m a rk e d  f ie ld s  (e a c h  f ie ld  2 0 -3 0  m ^) t ic k s  w e re  r e g u l a r l y  
c o l le c te d  and  th e i r  v ir u s  c o n te n t  t e s te d .  A lto g e th e r  21, 439 t ic k s  (16, 131 
l a r v a s ,  4, 609 n y m p h s , and  231 im a g o e s )  w e re  c o l le c te d .

T he s e a s o n a l  c o u rs e  o f th e  f lu c tu a tio n  o f the  t ic k s  w as a  b ip h a s ic  
o ne  and  sh o w ed  two d is t in c t ly  s e p a r a te d  s u m m its ,  one in  Ju n e  an d  the 
s e c o n d  in  S e p te m b e r .  T he r e la t io n  b e tw ee n  the  c l im a t ic  c o n d it io n s  
r e g i s t r a t e d  a t the  s a m e  t im e  and  the  f lu c tu a t io n  o f the  t ic k s  w as e x is te n t  
b u t n o t p r e c i s e l y  m a rk e d . T he s t a t i s t i c a l  r e s u l t s  r a i s e  the  id e a  th a t  the 
t ic k s  o f th e  s p e c ie s  Ix o d es  r ic in u s  h av e  a  l ife  c y c le  of 1. 5 - 2. 5 y e a r s .
T he s ta g e s  of d e v e lo p m e n t d u r in g  the y e a r  w e re  n o t r e g u la r ly  d is t r ib u te d  
bo th  to th e  re g io n  and to th e  s e a s o n .

T he o b s e r v a t io n  th a t  d u r in g  the t im e  o f the h ig h e s t  a c c u m u la t io n  
o f the  t ic k s  in  th is  n a tu r a l  fo cu s  m o s t  of the v i r u s  s t r a i n s  co u ld  be i s o la te d  
is  c o n sp ic u o u s  in d e ed ; the  in c u b a tio n  p e r io d  o f the  c l in ic a l  c a s e s  in  the  
to ta l  d i s t r i c t  a g r e e s  w ith  the  s u m m its  o f a c c u m u la t io n  o f the  t ic k s .  On 
th e  o th e r  h an d , the  n u m b e r  o f t ic k s  c o l le c te d  in  e a c h  f ie ld  w as n o t d e c is iv e  
fo r  a  s u c c e s s f u l  is o la t io n  o f v i r u s .

A s in  a l l  p r im a r y  m a t e r i a l s ,  th e r e  w e re  n y m p h s  and  the  i s o la t io n  
o f v i r u s  o u t o f n y m p h s w as p ro v e d  in  one c a s e  o n ly , th is  s ta g e  m a y  be 
r e g a r d e d  a s  a  v e c to r  f i r s t  o f a l l .  T h i r ty - f iv e  e x p e r im e n ts  to i s o la te  the 
v i r u s  o u t o f a  g r e a t e r  n u m b e r  o f l a r v a s  w e re  no t s u c c e s s f u l .  We m a y  
s u g g e s t  th a t  th e  t r a n s o v a r i a l  t r a n s m i s s i o n  o f th is  v i r u s  u n d e r  n a tu r a l  
c o n d it io n s  is  m in o r .
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D ate T ic k s  c o l le c te d V iru s i s o la t io n s N o. o f v i r
in  th e  a r e a s o u t of a p oo l s t r a i n s
L a  Ny Im L a Ny Im

A p r i l  16- 20 50 150 4 8 _ - -

M ay 5 -7 601 340 17 - - - -
M ay 19-21 933 436 12 1 37 4 1

41 14 0 1
0 13 0 1

12 29 1 1
8 10 0 1
6 15 0 1

15 9 (e n g o rg e d  on 1
C le th r io n o m y s )

Ju n e  2 -4 638 319 16 - - - -

Ju n e  16-18 902 294 34 26 7 3 1
Ju n e  3 0 - J u ly 2 697 202 15 - - - -

J u ly  13-15 374 255 35 - - - -

J u ly  2 8 -3 0 452 71 16 - - - -

A u g u s t 12-15 2104 92 17 - - - -
A u g u s t 2 5 -27 2405 300 8 - - - -

S ep . 8-10 2628 362 12 14 5 0 1
S ep . 2 2 -24 1593 501 12 21 34 6 1
O ct. 6 -8 1616 699 17 17 39 8 1
O ct. 2 7 -29 904 394 12 - - - -
N ov . 10-12 224 194 4 12 4 2 1

T ic k - b o r n e  v i r u s  in fe c t io n s  of the  C e n t r a l  N e rv o u s  S y s te m  in  the d i s t r i c t
N e u n k irc h e n  d u r in g  the  ye a r  1961

T ic k -b o rn e P r e s u m e d  t ic k - O th e r
M onth e n c e p h a l i t i s b o rn e  e n c e p h a l i t i s In fe c tio n s T o ta l
M a rc h 1 1A p r i l 1 2 3
M ay 6 1 7Ju n e 5 1 2 8
J u ly 11 4 4 19A u g u s t 2 3 1 6
S e p te m b e r 1 1O c to b e r 5 2 2 9N o v e m b e r
D e c e m b e r 1 1

32 10 13 55



R E P O R T  F R O M  TH E D E P A R T M E N T  O F M ED IC A L ZO O LO G Y
U .S . N A V A L M E D IC A L  R E S E A R C H  U N IT N U M B ER  T H R E E  

C A IR O , E G Y P T , U. A. R .
D a ta  f r o m  s tu d ie s  of m ig ra t in g  b ir d s  d u r in g  the p a s t  th r e e  fa l l  

s e a s o n s  h av e  b een  c o l la te d  and  the r e p o r t  s u b m it te d .  T he fo llo w in g  is  
a n  a b s t r a c t :

The n e e d  fo r im a g in a t iv e  th in k in g  and  r e s e a r c h  in  the e p id e m io lo g y  
o f d i s e a s e s  t r a n s m i t t e d  by a r th r o p o d s  is  p o in te d  up by n ew  c o n c e p ts  o f 
lo n g e v ity  and  h o s t  r a n g e s  o f a r th r o p o d - b o r n e  v i r u s e s ,  a s  w e ll a s  by o th e r  
b io lo g ic a l  and  m e d ic a l  p h e n o m e n a . A m ong th e s e  is  the in te r c o n t in e n ta l  
t r a n s p o r t  o f t ic k s  by m ig ra t in g  b i r d s .  D u rin g  the fa l l  m ig ra t io n  p e r io d s  
o f 1959, I960 , and  1961, 32, 086 b ir d s  c o m p r is in g  73 fo rm s  w e re  e x a m in e d  
fo r  t ic k s  in  E g y p t w hile  e n ro u te  f r o m  A s ia  an d  e a s te r n  E u ro p e  to  t r o p ic a l  
A f r ic a .  Of th e s e ,  40 fo rm s  r e p r e s e n t e d  by 31, 435 b ir d s  w e re  t ic k -  
in f e s te d .  H o s ts , n u m b e r in g  1040 b i r d s ,  3. 31% of the t i c k - in f e s te d  b ird  
fo rm s  e x a m in e d , b o re  1761 t ic k s ,  o r  1. 69 t ic k s  p e r  h o s t .  C o m m o n  t ic k s  
ta k e n  w e re  H y a lo m m a  m . m a rg in a tu m , H a e m a p h y s a l is  p u n c ta ta ,  and  
Ix o d es  r i c in u s .  Ix o d es  f r o n ta l i s  and  H y a lo m m a  a e g y p tiu m  w e re  l e s s  
c o m m o n  and  H a e m a p h y s a l is  s u lc a ta ,  H. o to p h ila , and  H. p a v lo v sk y i 
w e re  r a r e .  The co m m o n  t ic k  s p e c ie s  a r e  know n to be r e s e r v o i r s  and  
v e c to r s  o f p a th o g e n s  c a u s in g  a n u m b e r  of h u m an  and  a n im a l  d i s e a s e s  in  
E u ro p e  and  A s ia . S e v e ra l  o f the  b ir d  h o s ts  h av e  a ls o  b een  in c r im in a te d  
a s  r e s e r v o i r s  in  th e i r  s u m m e r  r a n g e s .  O v e r  20 s t r a i n s  o f p a th o g e n ic  
v i r u s e s  w e re  i s o la te d  f r o m  th e s e  b ir d s  and  th e i r  t ic k s  in  E g y p t in  the 
1961 fa l l  m ig r a t io n  p e r io d .  The m o s t  d if f ic u l t  p ro b le m s  in in v e s t ig a t io n s  
su c h  a s  th is  in  m a n y  p a r t s  o f th e  w o rld  a r e  ta x o n o m ic  o n e s , the  c o r r e c t  
id e n t i f ic a t io n  of b i r d  h o s ts ,  o f im m a tu r e  s ta g e s  o f t ic k s ,  and  of v i r u s e s .
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R E P O R T  F R O M  D R. P . B R E S , C H IE F  O F  LA B O R A TO R Y
AND D R . L . CHA M BON , D IR E C T O R , P A S T E U R  IN S T IT U T E  

DAKAR (R . O F S E N E G A L )

S in ce  one o f the f i r s t  y e llo w  fe v e r  s t r a i n s  in  the  w o rld  w as i s o la te d  
by M a th ic , S e l l a r d s ,  and  L a ig r e t  in  1927, D a k a r P a s te u r  In s t i tu te  h as  
d e v o te d  m u c h  a tte n t io n  to the  s tu d y  of th is  d i s e a s e  and  to the  p ro d u c tio n  
of a  v a c c in e  w ith  the  o b je c t  o f e r a d ic a t in g  y e llo w  fe v e r  in  the F r e n c h -  
s p e a k in g  a r e a  of W est A f r ic a .

It w as r a t io n a l  th a t th e  y e llo w  fe v e r  r e s e a r c h  l a b o r a to r y  sh o u ld  
e n te r  upon  the  s tu d y  of the  o th e r  a r b o v i r u s e s ,  but th is  p u rp o s e  co u ld  o n ly  
be a c h ie v e d  in  J a n u a r y  of th is  y e a r  w hen a  n ew  b u ild in g  and  the  r e q u i s i t e
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e q u ip m e n t b e c a m e  a v a i la b le .  T he a r b o v i r u s  l a b o r a to r y  is  now  s u p p l ie d  
w ith  a  low  t e m p e r a tu r e  a p p a r a tu s  ( -6 0 °  C), a  r e f r i g e r a t e d  c e n t r i fu g e ,  a  
f r e e z e  d r y e r ,  e v e ry th in g  r e q u i r e d  fo r  t i s s u e  c u l tu r e  an d  w ith  an  im p o r ta n t  
s to c k - f a r m in g  o f m ic e  (14, 000) and  h a m s t e r s .

At th e  b e g in n in g  o f th is  y e a r ,  th e  a r b o v i r u s  l a b o r a to r y  s tu d ie d  the  
y e llo w  fe v e r  s t r a i n s  i s o la te d  by the A dd is  A b ab a  P a s t e u r  I n s t i tu te  and  
c o n tr ib u te d  to  th e  s e r o lo g ic a l  s u r v e y  and  to th e  v a c c in a t io n  c a m p a ig n  
u n d e r ta k e n  a s  a  c o n s e q u e n c e  o f th e  E th io p ia n  o u tb re ak :.

R e la t in g  s p e c ia l ly  to a r b o v i r u s e s  in  the R e p u b lic  o f S e n e g a l, p r e l i m i ­
n a r y  w o rk  h ad  f i r s t  to e s t a b l i s h  w h e th e r  i t  is  p o s s ib le  to p e r f o r m  
s e r o lo g ic a l  s u r v e y s  in  the c o u n tr ie s  w h e re  s y s t e m a t i c  v a c c in a t io n s  a g a in s t  
y e llo w  fe v e r  h av e  b een  e f fe c te d  w ith o u t b re a k  s in c e  1939. I t  h a s  b ee n  
d e m o n s t r a te d  by te s t in g  a few  s p e c im e n s  o f s e r a  th a t ,  a f t e r  v a c c in a t io n  
w ith  the D a k a r  s t r a i n ,  c o m p le m e n t  f ix a t io n  t e s t s  p e r f o r m e d  w ith  n e u r o -  
t r o p ic  a m a r i l l i c  a n t ig e n  is  a lm o s t  a lw a y s  p o s i t iv e  an d  can  r e m a in  so  v e r y  
lo n g  a f t e r  a  v a c c in a l  r e a c t io n .  L ik e w is e , in h ib it io n  h a e m a g g lu t in a t io n  
t e s t s  r e a c h  h ig h  l e v e l s .  T h e s e  r e s u l t s  c o n t r a s t  w ith  th e  l e s s e r  s e r o l o g ic a l  
m o d if ic a tio n s  o b s e r v e d  a f te r  v a c c in a t io n  w ith  the  17D s t r a i n  ( B r e s ,  P . , 
B u ll .  S oc. P a th .  E x o t. 1961, 54, 995-1001). S u rv e y  j u s t  c o m p le te d  w ith  500 
s e r a  c o r r o b o r a t e  th e s e  d a ta ;  i t  w ill  p e r m i t  the  d e te r m in a t io n  o f th e  l im i t s  
o f o v e r la p p in g  in s id e  the  g ro u p  B and  th e  c o n s e q u e n t  d i f f ic u l t ie s  r e g a r d in g  
th e  in t e r p r e ta t io n  o f r e s u l t s  in  s e ro lo g ic a l  s u r v e y s .

O th e r  l a b o r a to r y  s tu d ie s  a r e  in  p r o g r e s s .  P o te n t  a n tig e n s  an d  s e r a  
a r e  b e in g  p ro d u c e d  f r o m  th e  p r in c ip a l  a r th r o p o d - b o r n e  v i r u s e s  fo llo w in g  
r e c e ip t  o f s t r a i n s  k in d ly  su p p lie d  by th e  E a s t  A f r ic a n  V iru s  R e s e a r c h  
I n s t i tu te  a t E n te b b e  (U gan d a). I s o la t io n  a t te m p ts  a r e  in  p r o g r e s s  f r o m  
m o u se  s e n t in e l s ,  f r o m  m o s q u i to e s ,  an d  f r o m  f e b r i le  p a t ie n ts  by m e a n s  
o f n e w b o rn  m ic e  an d  t i s s u e  c u l tu r e  (p laq u e  te c h n iq u e )  in o c u la tio n .
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R E P O R T  F R O M  D R. J .  D O U C E T , M E D IC A L  E N T O M O L O G IST  
IN S T IT U T  D 'E N S E IG N E M E N T  E T  DE R E C H E R C H E S  T R O P IC A L E S

A B ID JA N , C O T E  D 'IV O IR E

F o r  the l a s t  fo u r y e a r s ,  the l a b o r a to r y  h a s  b een  d e v o te d  to s tu d ie s  
on the  in c id e n c e  o f a r th r o p o d - b o r n e  v i r u s e s  in  the  R e p u b lic  o f Iv o ry  
C o a s t .

E n to m o lo g ic a l  S tu d ie s :

a) G e n e ra l  s u rv e y .

A s tu d y  on the d is t r ib u t io n  o f m o s q u ito e s  (w ith  e m p h a s is  on 
th o se  know n a s  v e c to r s  of v i r u s  d i s e a s e s  in  o th e r  p a r t s  of A fr ic a )  w as 
c o n d u c te d  in  s e v e r a l  tow ns and  f o r e s t  a r e a s  in  c o n n e c tio n  w ith  the 
" S e rv ic e  d 'H y g ie n e "  o f th e  R e p u b lic  o f Iv o ry  C o a s t .  S ev en ty  tow ns 
an d  ten  f o r e s t  a r e a s  w e re  p r o s p e c te d  d u r in g  two y e a r s .

T he r e s u l t s  a r e  b r ie f ly  s u m m a r iz e d  in  the  ta b le  on the  
fo llo w in g  p a g e .
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punctocostalis +
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b) S tu d ie s  on a s t e e l  to w e r  (45m  h ig h ) a m id s t  the  t r e e s  (th e  can o p y  

o f w h ich  r e a c h e s  42m ) o f th e  B an co  F o r e s t  n e a r  A b id jan . T h is  to w e r  w as 
b u il t  fo r  e c o lo g ic a l  s tu d ie s  by th e  U N E S C O -W et T ro p ic a l  A rea  
C o m m is s io n .  F o r  two y e a r s ,  th e  e c o lo g y  o f the  m o s q u ito e s  l iv in g  in  the 
f o r e s t  w as s tu d ie d  by m e a n s  of:

1) B am b o o  p o ts  p la c e d  on the  to w e r  a t d if fe re n t  le v e ls  f r o m  
g ro u n d  to 4 5 m . T he b am b o o  w e re  o b s e r v e d  a t in te r v a l s  of a  fo r tn ig h t .

2) N ight c a tc h e s  w ith  M e rc u ry  V ap o r lig h t a t 7 .5 0 m  and  20m
h ig h .

3) T w e n ty -fo u r  h o u r c a tc h e s  on h u m an  b a i t .  T he m a n -b i t in g  
s p e c ie s  m o s t  p r e v a le n t  in the  c an o p y  s e e m s  to be A ed es a f r i c a n u s .
An a c ro d e n d ro p h i l ic  te n d e n c y  o f E r e tm a p o d i te s  c h r y s o g a s te r  g r .  is  to 
be n o te d  (it b re e d s  f ro m  g ro u n d  le v e l  up to 4 2 m ). A ed es  a p ic o a rg e n te u s  
is  one o f the m o s t  p r e v a le n t  s p e c ie s  in  the  b re e d in g  p la c e s  a t a l l  l e v e ls .
A ed e s  a e g y p ti  ( s s p .  fo rm o s u s  and  ty p ic a l  fo rm )  b re d  in  s m a l l  n u m b e rs  in  the 
b am b o o  up to  the  can o p y . A ed es lo n g ip a lp is  b re d  f ro m  g ro u n d  le v e l  up to 
23m . S u r p r i s in g ly ,  m o re  fe m a le s  th an  m a le s  w e re  c a u g h t w ith  the 
M e rc u ry  V ap o r lig h t in  th e  fo llo w in g  g ro u p s :  A n o p h e le s , U ra n o ta e n ia ,
F ic a lb ia  and  M a n so n ia .

V iro lo g y :

T h is  s tu d y  is  ju s t  a t i t s  b e g in n in g . O n e -d a y  o ld  m ic e  a r e  s y s t e m a t i c a l ly  
in o c u la te d  w ith  g ro u n d  m o s q u i to e s .  P e r io d ic a l ly ,  bab y  m ic e  a r e  u se d  a s  
s e n t in e ls  in  the  v ic in i ty  o f A d io p o d o u m e . O ne p u re  s t r a in  of A ed es  a e g y p ti  
s s p .  fo rm o s u s  (F  type o f M c C le lla n d ) is  m a in ta in e d  fo r f u r th e r  t r a n s m i s s i o n  
t r i a l s .  T he v ir u s  s t r a i n s ,  a f t e r  is o la t io n ,  w ill be s e n t  to the  D a k a r  P a s t e u r  
In s t i tu t  ( D ir e c to r :  D r. C h am b o n ; V iro lo g is t :  D r . B r e s )  fo r g ro u p in g  u n ti l  
A b id jan  P a s t e u r  In s t i tu t  w ill be o p e n ed .

WHO F e llo w s h ip :

F r o m  O c to b e r  15, 1961, to J a n u a r y  9, 1962, D r . D o u ce t v is i te d  l a b o r a ­
to r ie s  w o rk in g  on the t r a n s m i s s i o n  of the  a r th r o p o d - b o r n e  v i r u s  d i s e a s e s  
in  A fr ic a :  Y aba , L ag o s (W. A. C . M. R . ), E n te b b e  (E . A. V. R . I. ), and  
J o h a n n e s b u rg  (S. A. I. M. R . ).
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E x p e c te d  a c t iv i ty  fo r  the  n ex t y e a r :
As D r . D o u ce t is  going on le a v e  in  E u ro p e  f r o m  S e p te m b e r  19 62 

to  A p r i l  1963, o n ly  the ro u tin e  m o sq u ito  c o l le c t io n s  an d  m ic e  in o c u la t io n s  
w ill  be p u r s u e d .  In a d d itio n , s y s te m a t ic  m o sq u ito  c a tc h e s  w ill be 
s t a r t e d  v e r y  so o n  by m e a n s  of L u m sd e n  t r a p s  b a i te d  w ith  ro d e n ts  an d  
b i r d s .

R E P O R T  F R O M  D R . G .R . S C O T T , A C T IN G  D IR E C T O R
E A ST  A F R IC A N  V E T E R IN A R Y  R E S E A R C H  O R G A N IZA TIO N  

MUGUGA, K IKU YU , K EN Y A

R ift V a lle y  F e v e r  in  C a m e ls :
A b n o rm a lly  in te n s e  r a in  f e l l  in  the N o r th e r n  F r o n t i e r  P ro v in c e  of 

K en y a  b e tw e e n  O c to b e r  1961 and  F e b r u a r y  1962. E a r l y  in  1962, a b o r t io n s  
in  c a m e ls  (C a m e lu s  d r o m e d a r iu s )  w e re  r e p o r te d .  S e r a  f r o m  11 c a m e ls  
w h ich  h ad  a b o r te d  n e u t r a l i z e d  R ift V a lle y  fe v e r  v i r u s  an d  a s u b s e q u e n t  
l im i te d  s u r v e y  r e v e a le d  the p r e s e n c e  o f a n t ib o d ie s  in  27 o u t of 60 h e a l th y  
c a m e ls .  D if f e re n c e s  a t t r ib u ta b le  to age  w e re  n o t s ig n i f ic a n t .  A b r i e f  
r e p o r t  w ill be p u b lis h e d  by S c o tt ,  G . R . , C o a c k le y , W. , R o a c h , R . W. , 
an d  C ow dy, N .R .

The p ro v e n  and  in d e p e n d e n tly  c o n f i rm e d  n a tu r a l  in fe c t io n s  o f 
v e r t e b r a t e  h o s ts  by  R ift V a lle y  fe v e r  v i r u s  a r e  l im i te d  to m a n , c a t t l e ,  
and  s h e e p . P ro v e n  but u n c o n f irm e d  r e p o r t s  im p l ic a te  fo u r w h i te -n o s e d  
m o n k e y s , tw o m o u s ta c h e d  m o n k e y s , two m o n a  m o n k e y s , one d r i l l ,  one  
c h im p a n z e e , one m a n g a b ey , one ta la p o in  m o n k e y  ( P e l l i s s i e r  and  
R o u s s e lo t ,  1954), one A fr ic a n  p o le c a t  (G e a r e t  a l .  , 1955), one a r v ic a n th is  
r a t  (M im s, 1956) an d  two g o a ts  (M acO w an , I9 6 0 ). In a d d itio n , s p r in g b o k  
and  b le sb o k  w e re  s u s p e c te d  a s  h av in g  b een  in fe c te d  d u r in g  the 1951 
e p id e m ic  in  S o u th  A f r ic a  ( J o u b e r t ,  F e r g u s o n ,  and  G e a r ,  1951).

R ift V a lle y  fe v e r  v ir u s  h a s  b e e n  p ro p a g a te d  in  s e v e r a l  ty p e s  of 
t i s s u e  c u l tu r e  (s e e  M u rp h y  and  E a s t e r d a y ,  1962) and  th is  in f o r m a tio n  
sh o u ld  be in c lu d e d  u n d e r  e x p e r im e n ta l  h o s t  r a n g e .

In r e g a r d  to  N a iro b i  s h e e p  d is e a s e  v i r u s ,  I s u g g e s t  th a t  i t s  a p p a r e n t  
in a b i l i ty  to in fe c t  c a t t le  is  s ig n i f ic a n t  and  is  w o rth  r e c o r d in g .  (M o n tg o m e ry , 
1917; D au b n ey  an d  H ud so n , 1931).

R e f e r e n c e s :

D au b n ey , R . , and  H u d so n , J . R .  (1931): R e p . K en y a  A g r ic .  D ep t. 
1930, p . 127.
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G e a r ,  J . , De M e illo n , B . , Le R oux , A. F .  , K o jsk y , R . , In n e s , 
R . R . ,  S teg n , J .  J .  , O liff, W. D. , and  S c h u lz , K. H. (1955). S . A f r .  M ed . 
J . , 29:514-518.

J o u b e r t ,  J . D . S . ,  F e r g u s o n ,  A. L . , an d  G e a r ,  J .  (1951): S . A fr .  
M ed. J . , 2 5 :890 -891 .

M acO w an, K. D .S . (I960): R e p . K en y a  V et. D ep t. , 1959, p . 23. 

M im s, C .A . (1956): R e p . E . A fr .  V iru s  R e s .  I n s t . ,  1955-1956.
p . 25.

M o n tg o m e ry , E . (1917): J .  c o m p . P a t h . 3 0 :2 8 -5 7 .

M u rp h y , L :C .  and  E a s te r d a y ,  B .C .  (1962): P r o c .  65th  M ee t.
U .S . L iv e s to c k  S an . A s s o c . ,  M in n e a p o lis , 1961. pp 397-412 .

P e l l i s s i e r ,  A. and  R o u s s e lo t ,  R . (1954): B u ll. S oc . P a th .  E x o t.
47 , 228-231 .

R E P O R T  F R O M  A RBO R VIRUS R E S E A R C H  UNIT 
SO U TH  A FR IC A N  IN S T IT U T E  F O R  M E D IC A L  R E S E A R C H  

JO H A N N ESB U R G , R E P U B L IC  O F SO U TH  A F R IC A

O u tb re a k  of C h ik un g un y a  in  S o u th e rn  R h o d e s ia :

D u rin g  M a rc h -M a y , 1962, th e r e  w as a  f a i r ly  e x te n s iv e  e p id e m ic  o f 
c h ik u n g u n y a  in  the a r e a  a lo n g  the  S ab i and  L u nd i R iv e r s  in the  s o u th e a s te r n  
p a r t  o f S o u th e rn  R h o d e s ia , a d ja c e n t  to th e  M o zam b iq u e  b o r d e r .  T he a r e a  
w as v is i te d  in  e a r ly  M ay, ju s t  w hen th e  o u tb re a k  w as s u b s id in g , fo r  the 
c o l le c t io n  of m o s q u ito e s  and  b lood  s a m p le s  f r o m  p a t ie n ts .  T he s o u th w a rd  
m o v e m e n t o f o 'n y o n g -n y o n g , w hich  h a s  now  b een  d ia g n o se d  a t  the s o u th e r n  
end  o f L ak e  N y a sa , ad d ed  a d d it io n a l  i n t e r e s t  to the  id e n ti f ic a t io n  of the  c a u s a l  
a g e n t o f th e  S a b i-L u n d i o u tb re a k .  A v ir u s  w as i s o la te d  f r o m  a  h u m an  b e in g , 
bu t no is o la t io n s  r e s u l te d  f r o m  the 190 m o s q u ito e s  c o l le c te d .  B e c a u s e  of 
i t s  h ig h  p a th o g e n ic ity  fo r  in fa n t m ic e  as o r ig in a l ly  i s o la te d ,  th e  e a s e  w ith  
w h ich  it  w as t r a n s m i t t e d  by A ed es  a e g y p ti  (in  c o n t r a c t  to a  f a i lu r e  o f t r a n s ­
m is s io n  w ith  A n o p h e le s  g a m b ia e ) , and  by im m u n o lo g ic a l  t e s t s ,  th is  v i r u s  
w as id e n ti f ie d  a s  c h ik u n g u n y a . HI and  N t e s t s  on the  b lo o ds c o l le c te d  f r o m  
a c u te  an d  c o n v a le s c e n t  p a t ie n ts  c o n f irm e d  th e  a e t io lo g ic a l  r o le  o f the 
i s o la te .
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It w as e v id e n t  so o n  a f t e r  o u r  a r r i v a l  in  th e  a f fe c te d  a 
w ould  be l i t t l e  c h a n c e  o f i s o la t in g  v i r u s  f r o m  m o s q u i to e s  t 
s m a l l  s iz e  o f th e  p o p u la tio n s  due to  the  d ry  c o n d it io n s  p re  
la te  s ta g e  in  the  s e a s o n .  T ak in g  h a b i ts  and  p r e v a le n c e  a t the  t im e  _ 
v is i t  in to  c o n s id e r a t io n ,  the  fo llo w in g  s p e c ie s  m a y  h av e  b een  im p lic a te d  
in  d o m e s t ic  a n d / o r  w ild  c y c le s :  C u le x  p . f a t ig a n s ,  M a n so n ia  u n i f o r m i s ,
M. a f r i c a n a ,  A ed es  a e g y p ti  fo r m o s u s ,  A. c u m m in s i ,  A . l in e a to p e n n is ,
A . fu lg e n s , and  C u le x  p o ic i l i p e s .
M onkeys a s  p o s s ib le  h o s ts  o f c h ik u n g u n y a  v i r u s :

L i t t le  in f o r m a t io n  is  a v a i la b le  on the  w ild  c y c le  o f c h ik u n g u n y a  
v i r u s .  A n tib o dy  t e s t s  on f a i r  n u m b e rs  o f s e r a  f r o m  w ild  b ir d s  and  ro d e n ts  
c o l le c te d  in  S ou th  A f r ic a  and  M o zam b iq u e  h av e  r e s u l t e d  in  e n t i r e ly  
n e g a tiv e  r e s u l t s .  In o c u la tio n  o f th e  v i r u s  in to  c a t t le  e g r e t s  and  fo u r  
s p e c ie s  of w ild  d u ck  p ro d u c e d  n e i th e r  v i r e m ia  n o r  N a n tib o d y . In o c u la t io n  
o f the  v i r u s  in to  fiv e  s p e c ie s  o f w ild  A fr ic a n  r o d e n ts  in d ic a te d  th a t  o n ly  
one  o f th e m , M y s tro m y s , p o s s e s s e d  the  n e c e s s a r y  s u s c e p t ib i l i ty  to be 
in v o lv e d  in  t r a n s m i s s i o n  c y c le s .  H o w ev e r, o f s ix  s e r a  c o l le c te d  f r o m  

, v e r v e t  m o n k e y s , C e rc o p i th e c u s  a e th io p s ,  t r a p p e d  a t  L u m b o  in  M o z a m b iq u e , 
fo u r w e re  p o s i t iv e  in  the  N t e s t  to c h ik u n g u n y a  v i r u s .  T he i s o la t io n  o f 

\  ch ik u n g u n y a  f r o m  A ed es  a f r ic a n u s  and  f r o m  m o sq u ito  c a tc h e r s  on a
p la t f o r m  in  th e  f o r e s t  can o p y  by th e  E a s t  A fr ic a n  V iru s  R e s e a r c h  In s t i tu te ,  
E n te b b e , U gan da , a ls o  s u g g e s te d  th a t  m o n k e y s  m a y  be in v o lv e d .

To t e s t  the  s u s c e p t ib i l i ty  of m o n k e y s , m o u se  p a s s a g e  2 of the  
R h o d e s ia n  s t r a i n  o f ch ik u n g u n y a  w as in o c u la te d  in to  fo u r  v e r v e t  m o n k e y s . 
A ll fo u r m o n k e y s  c i r c u la te d  v ir u s  fo r  the  f i r s t  th r e e  d ay s  w ith  v i r e m ia  
le v e ls  v a ry in g  f r o m  2. 8 to 5. 3 (d ay  1), 4 . 2 to 4 . 7 (d ay  2), 1. 8 to 2 .8  (d ay  
3). Two m o n k e y s  sh o w ed  f e b r i le  r e a c t io n s ,  bu t no o th e r  s y m p to m s  w e re  
o b s e r v e d .  O ne m o n k e y  d ie d  su d d e n ly  on d ay  7. At a u to p s y , s m a l l  a r e a s  
o f p n e u m o n ia  in  b o th  lu n g s  w e re  p r e s e n t .

A ed es  a e g y p ti  and  A n o p h e le s  g a m b ia e  e n g o rg e d  upon  one m o n k e y  
w ith  a v i r e m ia  o f 5. 3. F if te e n  d ay s  l a t e r ,  a s u c c e s s f u l  t r a n s m i s s i o n  
r e s u l t e d  w hen fo u r o f th e s e  A. a e g y p ti  fed  upon  a  s u s c e p t ib le  v e r v e t  
m o n k e y . On the s a m e  d ay , a n o th e r  g ro u p  o f fo u r  A . a e g y p ti  and  tw e n ty  
A. g a m b ia e  fa i le d  to t r a n s m i t  to v e r v e t s .  S om e of th e s e  A. g a m b ia e  w e re  

y  show n  to h a r b o r  v i r u s  on  th is  d ay  by in o c u la tio n  in to  m ic e .

A n tib o d y  r e s p o n s e  of d o m e s t ic  fo w ls  fo llo w in g  in o c u la tio n  w ith  S in d b is  
an d  W est N ile  v i r u s e s :

A s it  is  in te n d e d  to u se  fow ls a s  s e n t in e ls  a t v a r io u s  s tu d y  s i t e s  on 
the  h ig h v e ld  w h e re  S in d b is  and  W est N ile  v i r u s e s  a p p e a r  to be p r e v a le n t ,
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th e s e  v i r u s e s  w e re  in o c u la te d  in to  e ig h t fo w ls e a c h  to o b s e r v e  the  r e l i a b i l i t y  
o f the  HI an d  N t e s t s  in  d e te c t in g  in fe c t io n . A low  g ra d e  ( + 1. 0) v i r e m ia  
o c c u r r e d  in  b o th  g ro u p s  o f fo w ls . E x c e p t in  one fow l in o c u la te d  w ith  
S in d b is  w h ich  r e m a in e d  n e g a t iv e ,  the fow ls r e s p o n d e d  w ith  h ig h  t i t r e  HI 
a n tib o d y  w hen te s te d  a t 1, 3, and  6 m o n th s  a f t e r  in o c u la tio n . In N t e s t s  
in  in fa n t  m ic e  in o c u la te d  IP , th e  s a m e  s e r a  (d ilu te d  1 /5) g av e  m o s t ly  
c o m p le te ly  n e g a tiv e  o r  in c o n c lu s iv e  r e s u l t s .  H o w ev e r, the  a d d itio n  o f 
f r e s h  m o n k e y  s e r u m  to th e  s e r u m / v i r u s  m ix tu r e s  and  a  lo w e r  c h a lle n g e  
d o se  o f v i r u s  r e s u l te d  in  a  s ig n if ic a n t  i n c r e a s e  in  the  n u m b e r  o f p o s i t iv e  
s e r a .  T he s u p e r io r i ty  o f the  HI t e s t  o v e r  th e  N t e s t  w as c l e a r l y  e v id e n t .

V iru s  i s o la t io n s  and  a n tib o d y  s tu d ie s  a t O li fa n ts v le i .
O li fa n ts v le i  is  an  a r e a  s e v e n  m ile s  so u th  o f J o h a n n e s b u rg  and  is  

f a i r l y  r e p r e s e n ta t iv e  o f th e  S o u th  A fr ic a n  h ig h v e ld  h a b i ta t .  M o sq u ito  
a c t iv i ty  is  p r a c t i c a l ly  n il  d u r in g  w in te r .  D u rin g  l a s t  s u m m e r ,  7, 667 
m o s q u ito e s  w e re  c o l le c te d  th e r e  and  in o c u la te d  in to  m ic e .  Two is o la t io n s  
o f S in d b is  f r o m  C u lex  p ip ie n s  and  C u le x  u n iv i t ta tu s ,  and  one i s o la t io n  of 
W est N ile  f r o m  C u lex  t h e i l e r i  r e s u l t e d .  T he m o s q u ito e s  w e re  c o l le c te d  
a lo n g s id e  a  m a r s h .  C u lex  p ip ie n s  w as the p re d o m in a t in g  s p e c ie s  in  the 
c a t c h e s .

R e c e n tly , 300 s e r a  w e re  c o l le c te d  f r o m  fo w ls ow ned  by s m a l l  p lo t 
o w n e rs  l iv in g  a t O lifa n tsv le i .  T h e s e  s e r a  a r e  b e in g  te s te d  by HI a g a in s t  
s ix  v i r u s e s .  T he r e s u l t s  on  120 s e r a  f r o m  fiv e  f lo c k s  a r e  ta b u la te d  b e lo w . 
A ll fiv e  f lo c k s  p ro d u c e d  p o s i t iv e  r e s u l t s  w ith  S in d b is  and  W est N ile  
a n t ig e n s .
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HI t e s t s  on fow l s e r a  c o l le c te d  a t O li fa n ts v le i

No. sera tested
No. sera p o s itiv e  to  v iru s.

Sindbis Middel
burg H 336 W essels-bron

West
N ile Germiston

120 22 1 6 7 25 1
E a c h  s e r u m  p o s i t iv e  to e i th e r  H 336 o r  W e s s e ls b ro n  w as a ls o  p o s i t iv e  to 
W est N ile  to a  h ig h e r  t i t r e .  T h re e  of the  f lo c k s  w e re  lo c a te d  so m e  two 
m i le s  f r o m  the  m o s q u i to - tr a p p in g  s i t e s .  Two of th e s e  f lo c k s  w e re  young 
b ir d s  w h ich  h ad  o n ly  b ee n  e x p o se d  fo r  one s u m m e r  a t  O li f a n ts v le i .
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R E P O R T  FRO M  DR. F R E D  R . M CCRUM B, JR .
DIVISION OF IN FEC TIO U S DISEASES 

D EPA R T M E N T  O F M EDICINE, UNIVERSITY O F MARYLAND SCHOOL 
O F M EDICINE, B A LTIM O R E, MARYLAND

D uring  the p a s t y e a r , m e m b e rs  of the D iv is io n  of In fec tio u s  
D is e a s e s  have eng ag ed  in a s tu d y  of v i r a l  i s o la te s  o b ta in ed  f ro m  w ild - 
caugh t p h leb o to m in e  flie s  c o lle c te d  in P ak istan  and I ra n  in c o lla b o ra tio n  
w ith  m e m b e rs  of the D ep a rtm e n t of E n to m o lo g y , W alte r R eed  A rm y  
In s titu te  of R e s e a r c h .  In ad d itio n , a tte m p ts  have been  m ade to is o la te  
v ir u s e s  f ro m  p la s m a  of hum an b eings w ith s h o r t - t e r m  fe b r i le  i l ln e s s e s  
in th e se  two c o u n tr ie s .  S u m m ary  of v iru s  is o la t io n s  f ro m  P h leb o to m u s 
and S e rg e n to m y ia  sp e c ie s  d e r iv e d  f ro m  d a ta  a c c u m u la te d  by the 
D e p a rtm e n t of E n to m olog y , W alte r R eed  A rm y  In s titu te  of R e s e a r c h  (see  
r e p o r t  f ro m  D r. H e rb e r t  B a rn e tt ,  A r th ro p o d -B o rn e  V iru s  In fo rm a tio n  
E x ch ang e , A p ril  1961) is  p re s e n te d  in T ab le  1.

Table 1. Summary of V iral Isolations from  
Phlebotomine F lies in Pakistan and Iran*

Locale Species Sex Specimens Lots V iruses
Pakistan Phlebotomus Fem ale 3,691 37 7

Male 1,728 10 3
Sergentomyia Fem ale 1,590 15 3

Male 34 1 1
Subtotals 7,043 63 14

Iran Phelbotomus Fem ale 4,123 40 22
Male 1,490 11 3

Subtotals 5,613 51 25
GRAND TOTALS 12,656 114 39
* A rthropod-Borne Virus Information Exchange -  April, 1961.
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S im ila r ly , the ex p e rien c e  with iso la tio n  of v ir a l  agen ts fro m  a c u te -p h a se  
hum an  p la sm a  is p re se n te d  in  T able 2.

Table 2. Summary of Viral Isolations from 
Human Plasm a in Pakistan and Iran

Locale Specimens Tested No. Viral Isolates
Pakistan 47 4
Iran 6 4
TOTALS 53 8

C h a ra c te r iz a tio n  of is o la te s  fro m  san d flie s  has been im peded  by fa ilu re  of 
the m a jo r ity  to p ro pag ate  re a d ily  in la b o ra to ry  a n im a ls . In m o st in s ta n c e s , 
s e r i a l  in t r a c e r e b r a l  p a ssa g e  of in fec ted  su ck ling  m ouse b ra in  has not 
r e s u l te d  in ra p id  adap ta tion  of th e se  v iru s e s  to grow th in su ck ling  b ra in , 
the u su a l in t r a c e r e b r a l  t i te r  not exceed ing  1 x 10^*® in fec tiv e  u n its  p e r 
0. 01 m l. In g en e ra l, a ttem p ts  to induce im m u n ity  in  m ice  o r p ro duce  
se ro lo g ic a lly  ac tive  an tigens with agen ts of low  in fec tiv ity  have been u n ­
re w a rd in g . Of ad d itio n a l in te r e s t  is  the o b se rv a tio n  tha t even  the few  w ell 
adap ted  v iru s e s  have p ro ven  to be w eakly an tig en ic  in ra b b its  and guinea 
p ig s . To date , five v iru s e s  iso la te d  fro m  san d flie s  have been s tud ied  with 
su ffic ien t confidence to ju s tify  th is p re lim in a ry  re p o r t  of th e ir  r e la t io n ­
ships am ong the group  as w ell as to o th e r a r th ro p o d -b o rn e  v ir u s e s .  The 
m o st enco urag ing  re s u l ts  have been o b ta in ed  w ith co m p lem en t fix ing and 
hem ag g lu tin a tin g  an tigens d e riv e d  fro m  su ck ling  m ouse b ra in  and a n t is e ra  
p re p a re d  in adu lt m ice . V iru se s  iso la te d  fro m  hum an p la sm a  have not 
p re se n te d  the te ch n ica l d iff icu ltie s  o b se rv e d  with a r th ro p o d -d e r iv e d  ag en ts ; 
how ever, it should be noted  tha t s e r i a l  b lind  p a ssa g e  of hum an m a te r ia l  
re c e iv e d  le s s  a tten tio n . F u r th e rm o re , as w ill be noted, v iru s e s  iso la te d  
fro m  hum an so u rc e s  ap p ea r to fa ll into one of two p re v io u s ly  known se ro lo g ic  
g ro u p s . Of the eight v iru s e s  iso la te d  fro m  hum an p la sm a , s ix  have been 
p a r t ia l ly  c h a ra c te r iz e d .
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Table 3. Serologic Relationships Among 
Viruses from Pakistan and Iran 

(Complement Fixation)

Antiserum______________________ ___________ Antigens
SSF 1-17 Kali Ah as Asdul. Jaafar NSF Igbal Saita 1-67 1-47 1-58 1-81

SSF 20 20 10 10 10 20 0 0 0 0 0 0 0
1-17 160 320 160 >80 320 >80 0 0 0 0 0 0 0
Kali 160 160 320 160 160 160 0 0 0 0 0 0 0
Ah as 160 160 80 160 80 80 0 0 0 0 0 0 0
Asdul. 80 80 80 160 160 160 0 0 0 0 0 0 0
Jaafar 160 160 160 160 160 160 0 0 0 0 0 0 0
NSF 0 0 0 0 0 0 40 80 40 80 20 0 0
Igbal 0 0 0 0 0 0 160 320 160 160 40 0 0
Saita 0 0 0 0 0 0 160 160 160 160 40 0 0
1-67 0 0 0 0 0 0 40 40 40 80 20 0 0
1-47 0 0 0 0 0 0 10 20 10 10 160 0 0
1-58 0 0 0 0 0 0 0 0 0 0 10 320 0
1-81 0 0 0 0 0 0 0 0 0 0 0 0 320

A ntigenic C h arac te riza tio n . R esu lts  of com plem ent fixation te s ts  
p re sen ted  in Table 3 suggest that agents stud ied  during the course  of this 
investigation  re p re se n t five se ro lo g ica lly  d is tin c t g roups. N um bered 
v iru se s  were iso la ted  from  san dflies, those with nam es from  human beings. 
1-17, K ali, Igbal and S aita  Khan w ere derived  from  m a te r ia l  co llec ted  in 
West P ak istan ; the rem a ind e r o rig in ated  in Iran . S ic ilian  and N aples 
sandfly fever v iru se s  a re  descenden ts of the s tra in s  iso la ted  by Sabin.

The data p re sen ted  in Table 3 seem  to ju stify  the following m ajor 
g roup ings:

Group I________ Group II__________Group in _________ Group IV___________ Group V
Sicilian Naples 1-47 1-58 1-81
1-17 1-67
Kali Saita Khan
Ah as Igbal
As dull ah
Jaafar
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M in o r a n t ig e n ic  r e la t io n s h ip s  e x i s t  b e tw e e n  G ro u p s  II an d  III a s  
e v id e n c e d  by p a r t i a l  b i - l a t e r a l  c r o s s  c o m p le m e n t  f ix a tio n  r e a c t i o n s .

H e m a g g lu tin a tio n  in h ib it io n  t e s t s  h av e  r e v e a le d  s i m i l a r  a n t ig e n ic  
i n t e r - r e l a t i o n s h i p s  a s  w e ll  a s  m in o r  c r o s s  r e a c t io n s  b e tw ee n  G ro u p s  IV 
an d  V w h ich  w e re  n o t m e a s u r a b le  by  c o m p le m e n t  f ix a tio n . F o r  the  s a k e  
o f b r e v i ty ,  d e ta i le d  r e s u l t s  o f c r o s s  h e m a g g lu t in a tio n  in h ib i t io n  t e s t s  a r e  
n o t p r e s e n te d .

A ll bu t one o f the v i r u s e s  h av e  a c q u ir e d ,  on s e r i a l  p a s s a g e  in  s u c k lin g  
m ic e ,  p a th o g e n ic ity  fo r  a d u lt  m ic e  fo llo w in g  i n t r a c e r e b r a l  in o c u la t io n .  In 
s p i te  o f th is  d e g re e  of a d a p ta t io n , n e u t r a l i z a t io n  t e s t s  a r e  p e r f o r m e d  
w ith  d if f ic u l ty .  In g e n e r a l ,  the  p ro b le m  is  one o f p o o r ly  n e u t r a l iz in g  
a n t i s e r a  s t ro n g ly  r e a c t iv e  in  o th e r  s e r o lo g ic  p r o c e d u r e s .  A d d itio n a l 
s tu d ie s  on  the  d y n a m ic s  o f n e u t r a l i z a t io n  w ith  th e s e  a g e n ts  a r e  now  in  
p r o g r e s s .

P r e v a le n c e  o f V iru s e s  in  H um an  D is e a s e .  A b se n c e  o f c o n v a le s c e n t  
s e r u m  f r o m  p a t ie n ts  y ie ld in g  v i r u s e s  h as  p re c lu d e d  e s ta b l is h m e n t  o f th e i r  
c a u s a t iv e  r o le  in  h u m an  f e b r i le  d i s e a s e .  H o w e v e r, r e i s o la t io n  o f fo u r 
a g e n ts  w ould  s e e m  to  v a l id a te  the  o r ig in a l  i s o la t io n .  F u r t h e r m o r e ,  the 
a p p e a ra n c e  o f S ic i l ia n  o r  N a p le s - ty p e  s a n d f ly  fe v e r  v i r u s e s  in  the  b lood  
o f h u m an  b e in g s  w ith  b en ig n  f e b r i le  i l l n e s s e s  in  P a k is ta n  and  I r a n  is  n o t 
s u r p r i s i n g .  H o w ev e r, the  o c c u r r e n c e  o f w hat a p p e a r  to be n ew  v i r u s e s  
a m o n g  h u m an  p o p u la tio n s  is  of so m e w h a t g r e a t e r  i n t e r e s t  an d  a t te m p ts  to 
e s t a b l i s h  th e i r  im p o r ta n c e  in  h u m an  d is e a s e  a r e  b e in g  m a d e . R e s u l ts  o f 
s e r o - s u r v e y  s tu d ie s  to d a te  a r e  p r e s e n te d  in  T a b le s  4 and  5.

Table 4. Incidence of N eutraliz ing  Antibodies to  Several A rth ropod-B orne 
V iru ses in Human Populations of P ak istan  and Iran*

V irus _______________________P ak istan_______________  Iran_________________

S icilian  Sandfly F ev er 12** 7
N aples Sandfly F ever 8 32
W est Nile 3 4 .8 17
Japanese  E ncephalitis 12.6 3.
Dengue-2 16.4 ND
Chikungunya 5 .8 ND
Sem liki F o re s t 0 3.
Sindbis ND 4.

* Single d ilu tion  sc reen  n eu tra liza tio n  te s ts  using 50-500 ID50 of v iru s  and neat 
un inactivated  se ru m  w ere p erfo rm ed  on 130 and 170 se ru m  specim ens from  hum an beings 
re s id in g  in  P ak istan  and Iran  re sp ec tiv e ly .

** P ercen tag e  of se ru m  specim ens p ro tec tin g  m ajo rity  of 5 o r 6 m ice inoculated  with 
se ru m  v iru s  m ix tu re .
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Table 5. Incidence of H em agglutination-Inhibiting A ntibodies to Sandfly Iso la te s  
in Human Populations of P ak istan  and Iran

V irus P ak istan Iran

S icilian  Sandfly F ev er 39 ND
N aples Sandfly F ev er 15.5 18
1-47 5.3 ND
1-58 3 .0 6

It w ould  a p p e a r  th a t  th e  v i r u s e s  of S ic i l ia n  and  N a p le s  sa n d f ly  fe v e r  and  
a  G ro u p -B  a g e n t c lo s e ly  r e l a t e d  to  W est N ile  v i r u s  h av e  in fe c te d  a 
s ig n if ic a n t  p a r t  o f the p o p u la tio n s  s a m p le d . T he lo w  in c id e n c e  o f a n t ib o d ie s  
to  the  G ro u p  A r e p r e s e n t a t i v e s  t e s te d  is  of i n t e r e s t .  On the  b a s is  o f the  
d a ta  p r e s e n t ly  a v a i la b le ,  it  w ould  a p p e a r  th a t  v i r u s e s  o f G ro u p s  III, IV, 
an d  V in fe c t  m a n  in  th is  a r e a  b u t a t  a  lo w e r  r a t e  th a n  the  S ic i l ia n  and  
N a p le s  s t r a i n s  o f sa n d f ly  fe v e r  v i r u s .

V a r ia t io n  in  the in c id e n c e  o f s p e c i f ic  a n t ib o d ie s  w as o b s e r v e d  in  
s e v e r a l  s e r u m  c o l le c t io n s  f r o m  P a k is ta n . It i s  n o te w o r th y  th a t P a k i s ta n i  
m i l i t a r y  p e r s o n n e l  te s te d  d e m o n s t r a te d  a  h ig h e r  in c id e n c e  of h e m a g g lu t in -  
a t in g - in h ib i t in g  a n t ib o d ie s  to b o th  a  S ic i l ia n - ty p e  i s o la te  ( J a a f a r )  an d  a  
N a p le s - ty p e  i s o la te  (S a ita  K han), th e r e  b e in g  86 and  28% r e s p e c t iv e ly  
p o s i t iv e  by h e m a g g lu t in a t io n - in h ib i t io n .  T h is  w ould  s u g g e s t  th a t  m i l i t a r y  
o p e ra t io n s  m a y  h av e  e x p o se d  t ro o p s  to h y p e re n d e m ic  fo c i o f th e s e  a g e n ts .

A r e c e n t  c o l le c t io n  o f s e r u m  s p e c im e n s  m o re  l ik e ly  to be r e p r e s e n t ­
a tiv e  o f p o p u la tio n s  in  and  a ro u n d  L a h o re  is  b e in g  s u rv e y e d  fo r the  
p r e s e n c e  o f a n t ib o d ie s  to a w ide v a r ie ty  o f in fe c t io u s  a g e n ts  in c lu d in g  
25 a r th r o p o d - b o r n e  v i r u s e s  r e p r e s e n t in g  the  r e c e n t  i s o l a t e s  f r o m  s a n d f l ie s  
an d  o th e r  m a jo r  g ro u p s  o f a r b o v i r u s e s .  In a d d itio n , in a u g u ra t io n  o f th e  
U n iv e r s i ty  o f M a ry la n d  In te r n a t io n a l  C e n te r  fo r  M e d ic a l R e s e a r c h  and  
T ra in in g  p r o g r a m  in  P a k is ta n  w ith in  the  p a s t  s e v e r a l  m o n th s  w ill p e r m i t  
d e ta i le d  in v e s t ig a t io n  o f a r th r o p o d s  and  a r th r o p o d - b o r n e  h u m an  d is e a s e  
in  the  f u tu r e .
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R E P O R T  F R O M  D R. N . F .  S T A N L E Y  
P R O F E S S O R  O F M ICRO BIO LO G Y  

U N IV E R SIT Y  O F  W E ST E R N  A U S T R A L IA , P E R T H , W. A .

H e m a g g lu tin a tio n  in h ib i t io n  and  n e u t r a l i z a t io n  t e s t s  h av e  now  
b ee n  c o m p le te d  on the  h u m an  s e r a  c o l le c te d  in  W e s te rn  A u s t r a l ia .
T he p e r c e n ta g e  o f s e r a  w ith  d e m o n s t r a b le  a n tib o d y  a t a  d ilu tio n  of 
1/10 o r  g r e a t e r  is  g iv en  in  th e  ta b le  (s e e  n ex t p ag e ).

It i s  in t e r e s t in g  to n o te  the  a b s e n c e  of d en g u e  a n tib o d y  in  the 
s e r a  o f th e  n a tiv e  p o p u la tio n . It a p p e a r s  th a t  s e v e r a l  g ro u p  B v i r u s e s  
a r e  e n d e m ic  in  th e  n o r th w e s t  a r e a ,  b u t non e  in  C e n t r a l  A u s t r a l ia .
W ith  the  e x c e p tio n  o f M R M 39, the g ro u p  A s t r a i n s  te s te d  s e e m  to be 
w id e ly  d is t r ib u te d .

T is s u e  c u l tu r e  s tu d ie s  h av e  b een  a t te m p te d  u s in g  P o r t e r f i e l d 's  
te c h n iq u e s .  W ith c h ic k  e m b ry o  f ib r o b la s t s ,  p la q u e s  co u ld  n o t be 
d e m o n s t r a te d  w ith  the g ro u p  A s t r a i n s  u n d e r  t e s t .  Of th e  g ro u p  B 
v i r u s e s ,  M V E, MRM16, and  D engue 1 p ro d u c e d  p la q u e s  but D engue 2 
and  M RM 32 d id  n o t. T h re e  d if f e r e n t  te c h n iq u e s  fo r  the e s t im a t io n  of 
a n tib o d y  in  t i s s u e  c u l tu r e  s y s te m s  h av e  p ro v e d  to be s u c c e s s f u l .
T he r e s p o n s e s  o f m o n k ey  k id n e y  c e l l s ,  m o u se  L  f ib r o b la s t s ,  an d  H eL a  
c e l l s  to in fe c t io n  a r e  b e in g  s tu d ie d .



TABLE
PERCENTAGE OP HUMAN SERA WITH HI AND NT ANTIBODY

Sera Locality
G R 0 U P B G R O U P  A

' HI NEUT. TESTS HI NEUT. TESTS
MVE MVE MRM16 MRM32 DEN.l DEN. 2 AMM2354 AMM2354 MRM39 AMM2021

White (207) South West 1958 34 3 0 8 4 12 28 10 0 5
" (50) Kimberley I960 60 18 40 25 5 38 25 4 0 18

Aboriginal (285) Kimberley I960 92 (50) 78 66 0 0 50 (68) 19 8
" (86) Leonora 4 0 7 7 0 0 22 28 0 12
" (25) Carnarvon 7 11 50 , 36 0 0 8 8 0 0

Page 90
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R E P O R T  F R O M  D R . R . L . D O H ER TY  

Q U E E N SL A N D  IN S T IT U T E  O F M E D IC A L  R E S E A R C H  
B R IS B A N E , A U S T R A L IA

V iru s  I s o la t io n :

A tte m p ts  a t v i r u s  i s o la t io n  and  r e i s o la t io n  h av e  b een  c o m p le te d  on 
2 5 ,9 01  m o s q u ito e s  c o l le c te d  a t th r e e  c e n t r e s  in  N o r th  Q u e e n s la n d  in  1960-61. 
S ix ty  s t r a i n s  w e re  i s o la te d  and  found to b e lo n g  to 11 v ir u s  ty p e s ;  fiv e  in  
g ro u p  A, two in  g ro u p  B, two c o n s t i tu t in g  the  n ew  "K o o n g o l"  g ro u p , and  two 
u n g ro u p e d . O nly  one o f th e s e  ty p e s  h as  n o t b een  m e n tio n e d  in  p re v io u s  
In fo rm a t io n  E x c h a n g e s  - - S t r a t f o r d  v ir u s  (C 338), a  g ro u p  B v i r u s  r e l a t e d  to 
K o k o b e ra  but c o n s id e r e d  h e r e  to  be su ffic ien tly  d is t in c t  to w a r r a n t  i t s  own 
n a m e . It h as  b een  s e n t  to the  R o c k e fe l le r  F o u n d a tio n  V iru s  L a b o r a to r ie s  
fo r  f u r th e r  s tu d y .

A n tib o d y  S u rv e y s :

S e r a  f r o m  young d o m e s t ic  fow ls c o l le c te d  in  A p r i l  1961 g av e  e v id e n c e  
o f r e c e n t  g ro u p  B in fe c t io n  a t  M itc h e ll  R iv e r  (c o n f irm e d  by v i r u s  i s o la t io n )  
an d  of r e c e n t  g ro u p  A in fe c t io n s  a t M itc h e ll  R iv e r ,  C a irn s  and  T o w n s v il le .

G ro u p s  o f h u m an  s e r a  c o l le c te d  f r o m  th e  T o r r e s  S t r a i t s  is la n d s  in  
1962 h ad  HI a n tib o d ie s  to M VE, d en g ue  1, d en g u e  2, E d ge  H ill , S in d b is , and  
AM M 2021. The r e s u l t s  s u g g e s te d  th a t  s e v e r a l  g ro u p  B v i r u s e s  h ad  b een  
a c tiv e  in  the  a r e a ,  and  n e u t r a l iz a t io n  t e s t s  a r e  in  p r o g r e s s  to  t e s t  th is .

E g g s  w e re  o b ta in e d  in  J u ly  I960 and  A u g u s t 1961 f r o m  fo w ls s e n t  to 
v a r io u s  c e n t r e s  in  N o rth  Q u e e n s la n d  the  p re v io u s  O c to b e r - N o v e m b e r .
Y olks w e re  t e s te d  fo r  n e u t r a l iz in g  a n t ib o d ie s  w ith  r e s u l t s  th a t  s u g g e s te d  
w id e s p r e a d  a c t iv i ty  of M VE and  K un jin  in  e a c h  s u m m e r .

E p id e m ic  p o ly a r th r i t i s :

C a s e s  o f th is  s y n d ro m e  o c c u r r e d  in  th e  B r is b a n e  a r e a  and  in  w e s te r n  
N ew  S ou th  W ales and  Q u e e n s la n d  f r o m  B ro k e n  H ill  to B la c k a l l  in  th e  p e r io d  
J a n u a ry -M a y ,  1962. C F  t e s t s  w ith  g ro u p  A v i r u s e s  sh o w ed  a n tib o d y  
r e s p o n s e ,  e s p e c ia l ly  to AM M 2021, in  a  m in o r i ty  o f c a s e s  o n ly .
P r o p e r t i e s  o f V iru s e s :

F i l t r a t i o n  e x p e r im e n ts  sh o w ed  th a t  M a p p u tta  v i r u s  (M RM 186) p a s s e d  
a  200 m p  A PD  m e m b ra n e  f i l t e r  but n o t 100 m ji; K oongo l (M RM 31) and  M RM l 
p a s s e d  100 m p  but n o t 50 m p ; MVE p a s s e d  a  50 m p  f i l t e r .
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R E P O R T  F R O M  D R . J . A .R .  M ILES 
D E P A R T M E N T  O F  M IB R O B IO LO G Y  

U N IV ER SITY  O F  O TA G O , NEW  Z E A L A N D
D u rin g  the c o u r s e  o f a  f ie ld  t r i p  to the  W est C o a s t  o f the  S o u th  

I s la n d  of N ew  Z e a la n d  d u r in g  F e b r u a r y  and  M a rc h  1962, s o m e  20, 000 
m o s q u i to e s  w e re  c a u g h t fo r v i r u s  i s o la t io n  a t t e m p ts .  T h e r e  w e re  
17, 000 T h e o b a ld in e l la  to n n o ir i  and  3, 000 C u le x  p e r v i g i l a n s . T h r e e  v i r u s  
i s o la t io n s  w e re  m a d e , 2 f r o m  T . to n n o ir i  p o o ls  an d  1 f r o m  a  p o o l o f C . 
p e r v ig i l a n s .  In a l l  c a s e s ,  p r i m a r y  i s o la t io n  w as m a d e  by p la q u e  p ro d u c tio n  
on c h ic k  e m b ry o  f ib r o b la s t  m o n o la y e r s ,  and  c o n f i rm e d  by r e i s o la t io n  f r o m  
th e  m o sq u ito  p o o ls  by ic  in o c u la tio n  o f s u c k lin g  m ic e .  C ro s s  n e u t r a l i z a t io n  
t e s t s  u s in g  im m u n e  fow l s e r a  in d ic a te d  th a t  th e  3 i s o l a t e s  a r e  i d e n t i c a l .
A ll f u r th e r  w o rk  w as c a r r i e d  o u t on th e  i s o la te  M 78.

The v i r u s  p ro d u c e s  l a r g e  p la q u e s  in  48 h o u rs  on  m o n o la y e rs  o f 
c h ic k e n  o r  duck  e m b ry o  c e l l s .  It m u l t ip l ie s  in  s u c k lin g  and  a d u lt  m ic e ,  
c h ic k e n  e m b r y o s ,  young c h ic k e n s , and  a d u lt fo w ls . G ra d o c o l  f i l t r a t i o n  
in d ic a te s  th a t  th e  s iz e  o f the in fe c t io u s  p a r t i c le  is  4 5 -7 5  m p . T he 
in f e c t iv i ty  is  d e c r e a s e d  by DCA and  by e th e r .  A h a e m a g g lu tin in  fo r  
g o o se  c e l l s  h a s  b ee n  p r e p a r e d  by s u c r o s e - a c e to n e  e x t r a c t io n  o f in fe c te d  
s u c k l in g -m o u s e  b r a in .  It sh o w s o p t im a l  a c t iv i ty  a t pH  6. 0 and  37° C .
H . I. t e s t s  h av e  show n  s l ig h t  in h ib i t io n  by W EE and  S in d b is  a n t i s e r a .
T he  s a m p le  o f W EE a n t i s e r u m  n e u t r a l i z e s  to lo w  t i t r e  w hen t i t r a t e d  
a g a in s t  100 pfu  o f M78 v i r u s .  T h e r e  is  a ls o  s o m e  n e u t r a l i z a t io n  by an  
a n t i s e r u m  a g a in s t  the M RM 39 s t r a i n  of S in d b is  v i r u s .  Of 98 h u m an  
a d u lt  s e r a  f r o m  S o u th  A u s t r a l ia ,  1 c o n ta in e d  a  lo w  le v e l  of n e u t r a l i z in g  
a n t ib o d ie s .  A l im i te d  n u m b e r  of a v ia n  and  m a m m a l ia n  s e r a  h av e  a ls o  
b ee n  t e s te d ,  and  a n t ib o d ie s  h av e  a ls o  b een  fo u nd  in  1 h a r r i e r  (C ir c u s  
a p p r o x im a n s ) , 1 h o r s e ,  and  2 fo w ls , one o f w h ich  w as e x p o se d  to  m osquito  
b ite s  in  a  s ta b le  t r a p .

P la q u e  p ro d u c tio n  by a r b o v i r u s e s :

We h av e  b een  in v e s t ig a t in g  th e  e f fe c ts  o f the  a d d itio n  of D E A E  d e x t r a n  
o r  p ro ta m in e  to a g a r  g ro w th  m e d ia  b o th  u s e d  a s  an  o v e r la y  and  in  s u s p e n d e d  
c e l l  c u l tu r e s .

W ith the l im i te d  n u m b e r  o f s t r a i n s  we h av e  a v a i la b le ,  we h a v e  n o t 
y e t found  a n y  w ho se  p laq u e  p ro d u c tio n  d e t e r i o r a t e s  w ith  th e s e  a d d i t iv e s .
T he fo u r show n  in  the ta b le  a r e  a l l  g r e a t ly  im p ro v e d .  In s u s p e n d e d  c e l l
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c u l tu r e s  D E A E  d e x tr a n  h a s  a  v e r y  c le a r  o p t im a l  d o se  o f 100 ^ ig m /m l.
T h is  o p t im u m  is  n o t so  c le a r l y  m a rk e d  in  m o n o la y e rs  and  w ith  th is  type  
o f c u l tu r e  200 p g m /m l  is  e q u a lly  good.

D if f e re n t  s a m p le s  o f p ro ta m in e  su lp h a te  v a r y  in  th e i r  e f f ic a c y , b u t, 
a m o n g  th e  v i r u s e s  we h av e  a v a i la b le ,  on ly  w ith  C h it to o r  is  th e r e  a  v e r y  
m u c h  p o o r e r  r e s p o n s e  to a p p r o p r ia te  d o s e s  o f p ro ta m in e  th an  to d o s e s  o f 
D E A E  d e x t r a n .

D engue v i r u s e s  h av e  n o t p ro d u c e d  p la q u e s  on a v ia n  c e l l s  b u t, w hen 
D r .  S to k e r 's  d ip lo id  lin e  o f h a m s te r  e m b ry o  f ib r o b la s ts  is  u s e d , d en g u e  2 
v i r u s  w ill p ro d u c e  p la q u e s  in  the  p r e s e n c e  of D EA E d e x tr a n .  T h e re  is  
s o m e  d if f ic u l ty  in  k ee p in g  th e  h a m s te r  c e l l  m o n o la y e rs  in  good c o n d itio n  
fo r  the 6 -7  d ay s  r e q u i r e d .  H o w ev e r, the a d d itio n  o f D EA E d e x tr a n  
a p p e a r s  to  be of so m e  a s s i s t a n c e  in  p r e s e r v in g  th e s e  c e l l s .  We a r e  now  
a d d in g  100 p g m /m l  of D EA E  d e x tr a n  to  o u r  a g a r  o v e r la y s  a s  a  ro u t in e .



T a b le  1
FORMATION OF PLAQUES IK DUCK EMBRYO CELLS 
SUSPENDED IK AGAR WITH VARIOUS ADDITIONS 
BY CERTAIN ARBOVIRUSES«

V iru s
V iru s

d i l u t i o n DEAE
0

A d d itiv e
DEXTRAN ( 

50

i and d o se
yugm /m l) 

100 200
PROTAMINISULPHATE

100

i
( /ugm /m l) 

200

AMM 2354 10~4 0 38* 200+ a 3 7 .5 200+
10~5 0 9 .5 21 0 6 25

S t .  L o u is 10“ 4 50a 8 0 .5b 1 2 0 .5b 53a 8 0 .5b 1 2 4 .5b
IQ "5 4a 9b 6 .5 b 3a 7b 14b

Cache V a lle y 10~4 0 2004* 200+ a I 150+ 150+
10’ 5 0 29 88 a  [- 2 1 .5 2 5 .5

C h i t t o o r IQ’ 5 0 1 .5 a 200+ 150+ 0 ?c
1 0 -6 0 0 80 2 3 .5 0 2

* Mean o f  two p l a t e s  
a  f a i n t  p la q u e s  p r e s e n t
b fu z z y  p la q u e s ,  n o t  e a sy  to  c o u n t
c p la q u e s  p r e s e n t ,  b u t  n o t  c o u n ta b le
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T h is  l in e  o f c e l l s  h a s  p ro v e d  v e r y  s u s c e p t ib le  to a  r a n g e  o f a r b o ­
v i r u s e s .  C o m p a ra t iv e  t i t r e s  o f BHK  21 and  d u ck  e m b ry o  T .C .  s to g e th e r  
w ith  w e a n e d  m o u se  I. C . t i t r e s  is  show n  fo r  v a r io u s  v i r u s e s  in  T a b le  2. 
M 78, w h ich  p ro d u c e s  e x c e l le n t  p la q u e s  to h ig h  t i t r e  on a v ia n  e m b ry o  c e l l s ,  
o n ly  p ro d u c e s  p la q u e s  s lo w ly  and  to  a  v e r y  lo w  t i t r e  in  BH K  21.

T ab le  2
T i t r e s  o f V iru s  in  B H K  21, D uck  E m b ry o , and  I. C . in  M ice

BHK  21 m o n o - D uck  e m b ry o M ouse  I. C .
V iru s la y e r s  p f u /m l (s u s p e n d e d )  p f u /m l L D 5o /m l

A M M  2354 1 .4  x  109 2 . 5 x  10? 3. 0 x 107
S F V 2 .4  x  109
MVE 3 .0  x 108 1. 0 x 109
S L E 1. 0 x 108 1. 3 x  10? 6 . 3 x  107
CV 1. 2 x  108 8 . 8 x 107 1. 3 x  1 0 '
C h it to o r 8 . 0 x  108 1. 0 x  108

R E P O R T  F R O M  D R . K . A. L IM
D E P A R T M E N T  O F B A C T E R IO L O G Y , U N IV ER SITY  O F S IN G A P O R E

S IN G A P O R E  3, M ALAYA

An o u tb re a k  o f a d e n g u e - l ik e  i l ln e s s  o c c u r r e d  in  S in g a p o re  in  I960 
(o v e r  200 c a s e s )  w ith  s p o ra d ic  c a s e s  c o n tin u in g  in to  1961 an d  1962.
A lth o u g h  th e  d is e a s e  w as m ild  and  no f a t a l i t i e s  w e re  o b s e r v e d ,  i t  d if f e re d  
so m e w h a t f r o m  c l a s s i c a l  d en g u e  fe v e r  b e c a u s e  of a  m a rk e d  te n d e n c y  to 
p e te c h ia l  sk in  h a e m o r r h a g e s .

A n u m b e r  of d e n g u e - ty p e  v i r u s e s  w e re  i s o la te d  f r o m  the  s e r a  of 
p a t ie n ts  in  the  a c u te  p h a s e  o f i l l n e s s ,  i . e . , w ith in  the  f i r s t  th r e e  days 
o f o n s e t .  I s o la t io n  w as by i n t r a c e r e b r a l  in o c u la tio n  of s u c k lin g  m ic e  and  
in  so m e  in s ta n c e s  s u c c e s s f u l  a d a p ta t io n  to a d u lt  m ic e .  The s e r i a l  n u m b e rs  
g iv en  to th e s e  i s o la te s  a r e  S -601  an d  S -8 4 3  is o la te d  in  I960 an d  S -132 , S -212 , 
S -3 7 8 , S -4 3 0 , S -5 5 4  i s o la te d  in  1961. A ll p a t ie n ts  h ad  r i s e  o f a n tib o d y  
fo r  b o th  JE V  and  d en g u e  v i r u s  a n tig e n s  o f w h ich  b o th  d e n g u e -1 and  d e n g u e -2  
h av e  b ee n  u s e d  w ith o u t m u ch  d if f e r e n c e  in  th e  r e s u l t .

S -6 0 1 -6 0  h as  b een  id e n ti f ie d  a s  m o s t c lo s e ly  r e l a t e d  to d en g u e  typ e  
1 (H aw aii) and  S -8 4 3  to d en g u e  type 2 (N ew  G u in e a ). T h e s e  s t r a i n s  w e re  
k in d ly  e x a m in e d  in  P i t t s b u r g h  by D r. H am m o n  who found th e m  to be e v en  
m o re  c lo s e ly  r e l a t e d  to th e  T h a ila n d  i s o l a t e s ,  T H -S m an  and  T H -3  6, 
r e s p e c t iv e ly ,  th an  to the p ro to ty p e s  d en g u e s  1 and  2 we u s e d . T h is  
o b s e r v a t io n ,  if  c o n f irm e d , is  o f so m e  im p o r ta n c e  b e c a u s e  the  T h a i s t r a i n s  
w e re  n e v e r  im p o r te d  in to  S in g a p o re  and  r a i s e s  the q u e s tio n  w hy c lo s e ly
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r e l a t e d  v i r u s e s  i s o la te d  in  n e ig h b o r in g  r e g io n s  and  t im e s  sh o u ld  c a u s e  
d if f e r e n t  c l a s s i c a l  s y n d ro m e s ,  e . g . ,  th e  T h a ila n d  d i s e a s e  c o m p a re d  
w ith  the  S in g a p o re  d is e a s e .

S om e d if f ic u l t ie s  w e re  e x p e r ie n c e d  in  the  ty p in g  o f th e  o th e r  i s o l a t e s  
a s  the  r e s u l t s  o b ta in e d  d id  no t g ive a  c le a r  in d ic a t io n  o f th e i r  r e l a t io n s h ip .  
S - 554 /61 , h o w e v e r , co u ld  be id e n ti f ie d  a s  a  d en g u e  typ e  4 v i r u s  by  c r o s s  
c o m p le m e n t  f ix a t io n  t e s t s .  B lo c k  t i t r a t io n s  w e re  c a r r i e d  o u t w ith  s ix  
2 - fo ld  d ilu tio n s  e a c h  o f im m u n e  s e r a  f r o m  1 /4  to 1/128 and  d ilu tio n s  o f 
a n t ig e n  f r o m  u n d ilu te d  to 1 /3 2 .

R e s u l ts  of th is  n a tu re  a r e  c o n v e n ie n tly  r e p r e s e n t e d  a s  s h a d e d  
s q u a r e s ,  e a c h  s q u a r e  r e p r e s e n t in g  one s e r u m /a n t ig e n  m ix tu re  w h ich  
f ix e d  c o m p le m e n t  s t ro n g ly .  In th e  ta b le  b e lo w , fo r  e a s e  in  r e p r o d u c t io n ,  
the  r e s u l t s  a r e  r e p r e s e n t e d  a s  U n its  of f ix a tio n , e a c h  u n it  c o r r e s p o n d in g  
to  a  sh a d e d  s q u a r e  in  a  c o n v e n tio n a l  d ia g ra m .

Id e n t i f ic a t io n  o f S -5 5 4  by b lo ck  C F T  (d ro p  m e th o d )
U n its  o f F ix a t io n

V iru s e s D -l D -2 D -3 D -4 S -5 5 4

D -l 28 7 13 5 0
D -2 18 27 11 0 0
D -3 6 3 25 9 0
D -4 4 0 10 23 10
S - 5 5 4 / 61 0 0 3 19 15
D -l  * D engue  typ e  1, e tc .

A ll th e  v i r u s e s  i s o la te d  in  I960  and  1961 w e re  f r o m  c a s e s  p r e s e n t in g  
v e r y  s i m i l a r  c l in ic a l  f e a tu r e s .  R e la t iv e ly  few  c a s e s  in  c h i ld r e n  w e re  
o b s e r v e d  an d  th e s e  w e re  m ild  in  c h a r a c t e r .  In  1962, h o w e v e r , a  n u m b e r  
o f c a s e s  o f a  m o re  s e v e r e  c h a r a c t e r ,  m o re  l ik e  th e  T h a ila n d  d is e a s e  h av e  
b een  o b s e r v e d .  T h e s e  c a s e s  in  19 62 p r e s e n t  w ith  p e te c h ia l  h a e m o r r h a g e s ,  
h e m a te m e s i s ,  m e la e n a ,  c o l la p s e ,  and  th r o m b o c y to p a e n ia .  C o r t i s o n e  w as 
g iv en  and  th e r e  w e re  no f a t a l i t i e s .  A tte m p ts  to  i s o la te  a  v i r u s  h av e  b een  
u n s u c c e s s f u l  bu t a n tib o d y  r i s e s  w e re  d e m o n s t r a te d  fo r  d en g u e  v i r u s  a n t ig e n s .  
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 ib o d ie s  w e re  p r e s e n t  o n ly  in  so m e  c a s e s .
We a r e  u n a b le  a t  p r e s e n t  to  a s s e s s  th e  s ig n if ic a n c e  o f th e s e  c a s e s .
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V e c to r  S tu d ie s :
S in c e  1961 a  s tu d y  o f m o s q u ito e s  c a u g h t in  h o u se s  and  th e i r  e n v iro n s  

h a s  b e e n  c a r r i e d  o u t in  the u rb a n  a r e a .  It is  h oped  th a t  th e s e  d a ta  c o l le c te d  
o v e r  tw o y e a r s  m a y  g ive a  c l e a r e r  p ic tu r e  o f the  v e c to r  v a r ia t io n  th r o u g h ­
o u t the y e a r .

A f te r  id e n t i f ic a t io n  an d  e n u m e ra t io n ,  b a tc h e s  of m o s q u ito e s  w e re  
p a s s e d  in  in fa n t m ic e , p a r t i c u l a r  a t te n t io n  b e in g  p a id  to A ed es  m o s q u i to e s .
So f a r ,  a t te m p ts  a t the p r i m a r y  i s o la t io n s  h av e  b een  u n ifo rm ly  n e g a t i v e - - 
n o t a  s u r p r i s i n g  r e s u l t  w ith  d e n g u e - ty p e  v i r u s e s .  It is  in te n d e d  to do 
s e r i a l  p a s s a g e  w hen o u r m o u se  co lo n y  is  e n la rg e d  in  the  n e a r  fu tu r e .  D r. 
R u d n ic k , who in i t ia te d  th e s e  s tu d ie s  in  I960, m ad e  a  n u m b e r  o f i s o l a t e s  
by s e r i a l  p a s s a g e  f r o m  s i m i l a r  c a tc h e s .

E n c e p h a l i t i s  S tudy:
H ith e r to  o u r  s tu d ie s  on  e n c e p h a l i t i s  h av e  b een  m o s t ly  c o n fin e d  to 

c a s e s  a d m it te d  to the  c iv i l ia n  G e n e ra l  H o s p ita l ,  in c lu d in g  a  p e d ia t r i c  u n it .
T o w iden  the sc o p e  of o u r  s tu d ie s  and  to g e t a  c lo s e r  e s t im a te  o f the  i n c i ­
d en c e  o f e n c e p h a l i t is  of a l l  k in d s , an  E n c e p h a l i t i s  S tu dy  G ro u p  h a s  b een  
o r g a n iz e d .  T h is  g ro u p  c o m p r is e s  a l l  m e d ic a l  u n its  in  the  S ta te  o f S in g a p o r e - - 
c iv i l ia n  and  m i l i t a r y ,  g o v e rn m e n t and  p r iv a te ,  and  th e i r  a s s o c ia te d  
l a b o r a to r i e s  w h e re  th e s e  a r e  a v a i la b le .

R E P O R T  F R O M  D R . A L B E R T  RUD NICK  
U N IV ER SITY  O F C A L IF O R N IA  S C H O O L  O F  M E D IC IN E

AND
TH E IN S T IT U T E  F O R  M E D IC A L  R E S E A R C H  

K U A LA  L U M P U R , M ALAYA
S in g a p o re  H e m o rrh a g ic  F e v e r :

P r o c e s s in g  of a l l  the  a r th r o p o d s  c o l le c te d  d u r in g  the  1960-61 
o u tb re a k  h a s  been  c o m p le te d . S ev en  a g e n ts  h av e  b een  i s o la te d  and  a d a p te d  
to s u c k lin g  m ic e .  SM -1, i s o la te d  f r o m  a p o o l o f A ed es  a e g y p ti ,  h a s  b een  
id e n ti f ie d  a s  a  den gue  II, o r  m o s t  c lo s e ly  r e l a t e d  to d en g u e  II. It is  
e s s e n t i a l l y  id e n t ic a l  to S -8 4 3  is o la te d  f r o m  the  b lo od  of a  p a t ie n t  by 
P r o f e s s o r  K. A. L im . T he re m a in in g  fiv e  m o sq u ito  i s o l a t e s ,  fo u r f r o m  
A . a e g y p ti  and  one f r o m  A . a lb o p ic tu s , a r e  d en g u e s  o r  d e n g u e - r e la te d  on 
th e  b a s is  o f d en g ue  c h a lle n g e  r e s u l t s .  T h e i r  id e n t i f ic a t io n ,  h o w e v e r , 
h a s  n o t b een  c o m p le te d  y e t .  T he s e v e n th  i s o la te  is  f r o m  a p o o l o f
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B o o p h ilu s  m ic ro p lu s  t ic k s  c o l le c te d  f r o m  n a tiv e  c a t t le  in  S in g a p o re .  It 
k i l l s  s u c k lin g  m ic e  in  3 d ay s  but d o e s  n o t p ro d u c e  i l l n e s s  in  w e a n lin g  m ic e  
by the  i n t r a c e r e b r a l  and  in t r a p e r i t o n e a l  r o u te s .  It is  f i l t r a b le  an d  is  
d e s o x y c h o la te  s e n s i t iv e .  Im m u n o lo g ic a l  id e n t i f ic a t io n  h a s  n o t y e t b ee n  
a tte m p te d  fo r  th is  a g e n t.

B ang k o k  H e m o r r h a g ic  F e v e r :
O v e r h a lf  o f the  1961 m o sq u ito  c o l le c t io n  h as  b ee n  p r o c e s s e d  fo r 

v i r u s  i s o la t io n  w ith  a t l e a s t  two d e f in i te  a g e n ts  r e c o v e r e d ,  bo th  f r o m  A ed e s  
a e g y p ti  p o o ls .  T he p o r tio n  o f th is  p r o je c t  b e in g  done in  S an  F r a n c i s c o  h a s  
b een  t r a n s f e r r e d  to D r. H a m m o n 's  l a b o r a to r y  in  P i t t s b u r g h  fo r  c o m p le tio n ,  
due to D r . R u d n ic k  s t r a n s f e r  to  K u a la  L u m p u r .

E c o lo g y  of D en gue  V iru s e s :
F ie ld  and  l a b o r a to r y  s tu d ie s  of the e c o lo g y  o f the d en g u e  v i r u s e s  

h av e  b een  in i t ia te d  in  the  V iru s  D iv is io n  o f the  In s t i tu te  fo r  M e d ic a l R e s e a r c h ,  
K u a la  L u m p u r , M a la y a . T h is  is  e x p e c te d  to be a tw o -y e a r  p r o je c t .

R E P O R T  F R O M  D R . AM BHAN D A SA N EY A V A JA , D E P A R T M E N T  O F 
P A T H O L O G Y , C H U LA LO N G K O R N  H O S P IT A L  M E D IC A L  SC H O O L

BAN GK OK , TH A ILA N D
T he o c c u r r e n c e  o f T h a i h e m o r r h a g ic  f e v e r  h a s  r e a c h e d  e p id e m ic  

p r o p o r t io n s  th is  y e a r .  The in c r e a s e  in  the n u m b e r  o f p a t ie n ts  b e c a m e  
m a rk e d  in  A p r i l .  A s te a d y  i n c r e a s e  h a s  o c c u r r e d  s in c e  la te  M ay . T he 
d is e a s e  i s ,  a t th is  w r it in g , (A u g u st, 1962), b e in g  r e p o r te d  no t o n ly  f r o m  
B an g k o k , bu t f r o m  m an y  o th e r  p a r t s  o f T h a ila n d .

O ur m e th o d  of a p p ro a c h  w as th e  s a m e  a s  in  the p a s t :  s e r o lo g ic  s tu d ie s
u s in g  e s p e c ia l ly  the  C F  te c h n ic  on p a i r e d  s e r a  o f p a t ie n ts ;  c l in ic a l  and  
g e n e r a l  l a b o r a to r y  s tu d ie s  in c lu d in g  l iv e r  fu n c tio n  t e s t s  and  h e m a to lo g ic  
e x a m in a t io n s  o f th e  h o s p i ta l iz e d  p a t ie n ts ;  fa m ily  an d  e n v iro n m e n ta l  s tu d ie s ;  
e x a m in a t io n  o f p a t i e n t s '  s e r a ,  a u to p s y  m a t e r i a l s ,  an d  m o s q u ito e s  c o l le c te d  
in  the  h o m e s  o f th e  s ic k  fo r  a r b o v i r u s e s ;  c la s s i f ic a t io n  o f the  i s o la te d  v ir u s  
s t r a i n s  an d  a n im a l  e x p e r im e n ts  to e s ta b l i s h  th e i r  r e la t io n s h ip  an d  p a th o ­
g e n ic i ty . T he m e th o d s  a p p lie d  h av e  n o t b een  c h a n g e d  s in c e  e a r ly  1961.
In la te  1961, the u s e  of f lu o r o c a rb o n  w as in t ro d u c e d  a s  an  a id  to  i s o l a t e  v i r u s  
f r o m  the  b lo o d  o f p a t ie n ts  a l r e a d y  sh o w in g  a n t ib o d ie s .
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T he p a t ie n ts  s tu d ie d  s in c e  th e  b e g in n in g  of 1962 m a y  be d iv id e d  

in to  fo u r  g ro u p s :
1. W ith  sh o c k , v a s c u la r  c o l la p s e ,  an d  r e l a t e d  p h e n o m e n a  w hich  

d e v e lo p  u s u a l ly  4 to 5 d ay s  a f t e r  th e  fe v e r  s t a r t e d .  P a t i e n t s  in  th is  g ro u p  
h av e  r a r e  p e te c h ia l  h e m o r r h a g e s .  L iv e r  an d  ly m p h a tic  g lan d  e n la r g e m e n t  
m a y  be a b s e n t .  S om e h av e  h e m a te m e s is  an d  m e le n a .  B o th  c o a g u la tio n  
an d  p ro th ro m b in  t im e s  a r e  p ro lo n g e d  and  l iv e r  fu n c tio n  t e s t s  sh o w  m a rk e d  
l iv e r  d y s fu n c tio n . The h e m a to lo g ic  p ic tu r e  is  th a t  u s u a l ly  found  and  
p r e v io u s ly  d e s c r ib e d  in  th is  d i s e a s e ,  w ith  n u m e ro u s  a ty p ic a l  ly m p h o c y te s .  
T h e  m o r ta l i t y  r a t e  is  b e tw ee n  50 and  60 p e r  c e n t .  O nly  d en g u e  but no 
g ro u p  A v i r u s  w as i s o la te d .

2. P h ilip p in e  ty p e , w ith  the c h a r a c t e r i s t i c  m u lb e r r y  r a s h  w ith  w hite  
a r e a s  b e tw e e n  the p a tc h e s  on the  e x t r e m i t i e s ,  p la m s , and  s o le s ,  w ith  the  
r a s h  o n ly  r a r e l y  a p p e a r in g  on the  tru n k  and  a b d o m e n . T h is  r a s h  a p p e a r s  
on the  6th  o r  7 th  d ay  a f t e r  th e  o n s e t  o f the  f e v e r .  No m o r t a l i t y  w as 
o b s e r v e d  in  th is  g ro u p . T h e  v i r u s e s  i s o la te d  b e lo n g  to the d en g u e  g ro u p  
o n ly . T he p a i r e d  s e r a  in  C F  t e s t s  sh o w  no in c r e a s e  o f c h ik u n g u n y a  t i t e r s .

3. F in e  p e te c h ia l  ty p e  o f r a s h ,  m o s t ly  o v e r  the  e x t r e m i t i e s  bu t o ften  
a ls o  o v e r  th e  body . It a p p e a r s  u s u a l ly  on the  4 th  to 5th  d ay  a f t e r  th e  o n s e t  
o f the  f e v e r .  L y m p h a tic  g la n d s  a r e  e n la r g e d ,  e s p e c ia l ly  the a x i l l a r y  g ro u p , 
th e n  th e  s u p r a c la v i c u la r ,  p o s t c e r v ic a l ,  e p i t r o c h e a l ,  and  in g u in a l .  B o th  
d en g u e  an d  c h ik u n g u n y a  v i r u s e s  w e re  i s o la te d  f r o m  th is  g ro u p . It is  n o te ­
w o rth y  th a t  th o se  in fe c te d  w ith  c h ik u n g u n y a  v i r u s  sh o w  a  g r e a t e r  e n l a r g e ­
m e n t o f th e  ly m p h a tic  g la n d s  th an  in  th o se  a f f l ic te d  w ith  d en g u e  in f e c t io n s .

4 . M ild  n o n - h e m o r r h a g ic  fo rm , w ith  f e v e r ,  l iv e r  a n d /o r  ly m p h a tic  
e n la r g e m e n t ,  d ia g n o s e d  o n ly  by v ir u s  i s o la t io n  a n d /o r  a n tib o d y  p ro d u c tio n .  
O n ly  ch ik u n g u n y a  g ro u p  in fe c t io n s  w e re  d ia g n o s e d  in  th e s e  p a t i e n t s .

O ut o f 74 a c u te  s e r a  c o l le c te d  on th e  1st to 7 th  d ay  o f d i s e a s e ,  12 
c h ik u n g u n y a  and  10 d en g u e  v i r u s e s  w e re  i s o la te d  in  1962. A s s ta te d  b e fo re ,  
f r o m  sh o c k  and  f a ta l  c a s e s  o n ly  d en g u e  v i r u s e s  w e re  i s o la te d .

C F  a n tib o d y  s tu d ie s  sh o w ed  m o re  d en g u e  th an  ch ik u n g u n y a  in f e c t io n s .  
T he r e s u l t s  a r e  b e in g  ta b u la te d  and  e v a lu a te d .  In o ne g ro u p  o f the  c a s e  — 
a d e f in i te  in c r e a s e  in  the d en g u e  t i t e r s  ( te s te d  a g a in s t  6 s t r a i n s  a c c o rd in g  
to the  c la s s i f ic a t io n  o f H am m o n ) and  no r e a c t io n  w ith  c h ik u n g u n y a  a n t ig e n s .
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In  the  s e c o n d  g ro u p , a n t ib o d ie s  (C F ) a g a in s t  c e r ta i n  ty p e s  o f d en g u e  
v i r u s e s  a r e  p r e s e n t  in  the  a c u te  s e r u m , an d  th e  c o n v a le s c e n t  s e r u m  
sh o w ed  i n c r e a s e  a g a in s t  o th e r  d en g u e  ty p e s . An in fe c t io n  w ith  a 
d if f e r e n t  d en g u e  v i r u s  can  be p o s tu la te d  in  th e s e  p a t i e n t s .  F in a l ly ,  
in  the  th i r d  g ro u p , a l l  p a t ie n ts  h av e  h ad  h ig h  C F  a n tib o d y  le v e ls  
a g a in s t  a l l  d en g u e  v i r u s e s  a t  the  o n s e t  o f the  d i s e a s e .  N e v e r th e le s s ,  
th e y  b e c a m e  i l l  w ith  h e m o r rh a g ic  f e v e r .  N e u tr a l iz in g  a n tib o d y  t e s t s  
h av e  n o t b een  c a r r i e d  out a s  y e t on th e s e  s e r a .  S in c e  the  o b s e r v e d  
c a s e s  b e lo n g e d  in  the  f i r s t  g ro u p  a c c o rd in g  to o u r  c l in ic a l  c la s s i f i c a t io n ,  
i .  e . , w ent in to  sh o c k , n ew  a v e n u e s  o f in v e s t ig a t io n  h av e  to be o p e n ed  
w h ich  m a y  le a d  to  a  b e t te r  in s ig h t  in to  th e  p o s s ib le  r o le  of s e n s i t i z a ­
tio n  in  h e m o r r h a g ic  f e v e r .  We h av e  b ee n  s e t t in g  o u t to s tu d y  th is  
p r o b le m  bu t p u b lis h a b le  d a ta  a r e  n o t a v a i la b le  a s  y e t .

I r r e g u l a r  b le e d in g  in to  th e  p e r i to n e a l  c a v i ty  an d  in te s t in e s  w as 
o b s e r v e d  w hen  e x p e r im e n t in g  w ith  the  TH  SM AN v ir u s  w h ile  a d a p tin g  
d en g u e  v i r u s e s  to  a d u lt  m ic e .

S c ie n t i f ic  p a p e r s  on o u r  p r e s e n t  o b s e r v a t io n s  a r e  b e in g  p r e p a r e d  
fo r  p u b lic a tio n .

R E P O R T  F R O M  D RS. S C O T T  B . H A L ST E A D  AND JO H N  E . SC A N LO N  
O F  TH E S E A T O  M E D IC A L  R E S E A R C H  LA B O R A TO R Y  

AND D R . CHARAS YAM ARAT O F  T H E  S C H O O L  O F  P U B L IC  H E A L T H
BAN GK OK , TH A ILA N D

H e m o r r h a g ic  F e v e r  S tu d ie s  in  T h a i la n d :
T he K in g d o m  of T h a ila n d  is  s u f fe r in g  i t s  l a r g e s t  r e c o r d e d  o u tb re a k  

o f h e m o r r h a g ic  f e v e r  th is  r a in y  s e a s o n .  B e g in n in g  in  A p r i l  and  up u n t i l  
th e  end  o f Ju ly , th e r e  w e re  1800 T H F  p a t ie n ts  h o s p i ta l iz e d  in  B an g k o k  an d  
an  e s t im a te d  500 p a t ie n ts  h o s p i ta l iz e d  o u ts id e  o f B an g k o k . A to ta l  o f 121 
d e a th s  h av e  b ee n  r e c o r d e d .  C a s e s  h av e  b een  r e p o r te d  f r o m  23 o f T h a i ­
l a n d 's  71 C h an g w ad  (P ro v in c e s ) .  H o u s e - to - h o u s e  s u rv e y s  in  B an g k o k  by 
th is  l a b o r a to r y  s u g g e s t  th a t th e r e  a r e  m o re  th a n  tw o t im e s  a s  m a n y  p a t ie n ts  
who r e c e iv e  th e  m e d ic a l  d ia g n o s is  o f T H F  a s  the  i n - p a t ie n t  d a ta  sh o w .
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P r e v io u s  o u tb re a k s  of T H F  h av e  r e a c h e d  m a x im a l  p r o p o r t io n s  in  A u g u st 
o r  S e p te m b e r  and  i t  w ould  be s u r p r i s in g  if  c a s e s  d w in d led  s ig n i f ic a n t ly  
u n t i l  O c to b e r  w hen the  r a in s  c e a s e .

A ge d is t r ib u t io n  r e s e m b le s  th a t  r e p o r te d  in  p re v io u s  y e a r s .  N e a r ly  
a l l  s e v e r e  c a s e s  o c c u r  b e fo re  the age  o f p u b e r ty  and  a l l  d e a th s  (w ith  one 
v e r y  a ty p ic a l  e x c e p tio n )  h av e  o c c u r r e d  in  c h i ld r e n  b e lo w  the  ag e  o f 13.
T he m o d a l age  is  5. P e r h a p s ,  b e c a u s e  of c lo s e r  o b s e r v a t io n ,  the  c o m p le x  
of s y m p to m s  and  s ig n s  a p p e a r s  to be b ro a d e n in g  th is  y e a r ;  ly m p h a d e n o p a th y  
is  now  s e e n  q u ite  f r e q u e n t ly  and  it is  r e c o g n iz e d  th a t on o c c a s io n  m a c u lo -  
p a p u la r  r a s h e s  and  m ild  m y a lg ia  m a y  be s e e n  in T h a i c h i ld r e n  a c c o m p a n y in g  
d en g u e  o r  ch ik u n g u n y a  v i r u s  in fe c t io n . In g e n e ra l ,  the  c a r d in a l  f e a tu r e s  
o f h e m o r r h a g ic  f e v e r  r e m a in  a s  p re v io u s ly  d e s c r ib e d  (1, 2 ): h i s to r y  of 
f e v e r  fo r 3 -4  d a y s , fo llo w ed  by su d d e n  c o l la p s e ;  on a d m is s io n  p h y s ic a l  
the  c h ild  h a s  a  ho t tru n k , c o o ln e s s ,  and  o c c a s io n a l ly  c y a n o s is  o f the  e x ­
t r e m i t i e s ,  lo w  b lood  p r e s s u r e  (o c c a s io n a l ly ) ,  n a r r o w  p u ls e  p r e s s u r e ,  
ta c h y c a r d ia ,  r e s t l e s s n e s s ,  p o s i t iv e  to u rn iq u e t  t e s t ,  l iv e r  e n la r g e m e n t  and  
m a n if e s ta t io n s  o f h e m o r rh a g e  su c h  a s  p e tc h ia e ,  p u r p u ra ,  e a s y  b r u is a b i l i ty ,  
and  g a s t r o - i n t e s t i n a l  h e m o r r h a g e .  T he l a t t e r  s ig n  and  s e v e r e  sh o c k  a r e  
o f g ra v e  p ro g n o s is  and  d e a th  m a y  o c c u r  su d d e n ly  w ith in  24 h o u rs  o f a d m is s io n .  
I n t r a - c r a n i a l  h e m o r rh a g e  o c c u r s  r a r e l y  an d  h a s  le a d  to the d ia g n o s is  of 
e n c e p h a l i t i s .

B e g in n in g  in  J a n u a ry ,  the V iru s  and  E n to m o lo g y  D e p a r tm e n ts  o f the 
SEA T O  M e d ic a l R e s e a r c h  L a b o r a to r y  and  the  V iru s  D e p a r tm e n t  o f the  T h a i 
S ch o o l o f P u b lic  H e a lth  h av e  c o n d u c te d  jo in t  e p id e m io lo g ic  and  e c o lo g ic  
s tu d ie s  o f T H F . T w en ty  b a s ic  a r e a  s tu d y  u n its  w e re  s e le c te d  ra n d o m ly ; 
e a c h  c o n s is t s  of 3 6 0 -4 00  h o u se h o ld s  and  as a  g ro u p  th e y  fo rm  a  r a c i a l ,  
e c o n o m ic , an d  g e o g ra p h ic a l  c r o s s  s e c t io n  o f B an g k o k . Of 20, 5 r e p r e s e n t ­
a tiv e  a r e a s  w e re  s e le c te d  fo r  in te n s iv e  m o sq u ito  c o l le c t io n . H o u seh o ld  
s e r o lo g ic  s a m p le s  h av e  b e e n  o b ta in e d  s e q u e n t ia l ly  f r o m  the s a m e  a r e a s .
In a d d itio n , l in e a r  s e r o lo g ic  s a m p le s  h av e  b ee n  ta k e n  f r o m  w ild  and  
d o m e s t ic  a n im a ls  and  n e a r ly  50 s p e c ie s  o f b i r d s  n e t te d  w ith in  the  m u n i­
c ip a l i ty .  To s u p p le m e n t th e  a r e a  s tu d ie s ,  a  c o l la b o ra t iv e  v i r u s  i n v e s t i ­
g a tio n  w as in i t ia te d  a t C h i ld r e n 's  H o s p ita l  la te  in  A p r i l  to d e te r m in e  the 
e t io lo g y  o f h o s p i ta l iz e d  in fe c t io u s  d i s e a s e s .

T he v ir u s  e tio lo g y  o f T h a i h e m o r r h a g ic  fe v e r  a g a in  is  m ix e d . Of 52 
c a r e f u l ly  s tu d ie d  but r a n d o m ly  s e le c te d  H F  p a t ie n ts ,  45 h ad  s e r o lo g ic  (HI) 
o r  i s o la t io n  e v id e n c e  o f in fe c t io n  w ith  e i th e r  d en g u e  o r  c h ik u n g u n y a  (o r
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c lo s e ly  r e la te d )  v i r u s e s .  In o v e r  30% of H F s e r a  in o c u la te d  in  s u c k l in g  
m ic e  e i th e r  a  d e n g u e - l ik e  v i r u s  o r  a  c h ik u n g u n y a - l ik e  v i r u s  h a s  b e e n  r e ­
c o v e re d .  S e r o lo g ic a l ly ,  17.1% of H F  p a t ie n ts  a t C h i ld r e n 's  H o s p ita l  h av e  
b ee n  c a u s e d  by c h ik u n g u n y a ; 65% due to d e n g u e - l ik e  v i r u s e s  and  4% h av e  
show n  4 - fo ld  r i s e s  to d en g ue  and  c h ik u n g u n y a . In o ne p a t ie n t ,  a  c h ik u n g u n y a  
v i r u s  w as r e c o v e r e d  but no HI a n tib o d y  w as o b s e r v e d  in  s e r a  ta k e n  a t an  
in t e r v a l  of 6 w e e k s . A s e r i e s  of p a r a l l e l  s tu d ie s  a r e  b e in g  m a d e  a t the  
C h i ld r e n 's  H o s p ita l  of o u t - p a t ie n ts  and  in - p a t ie n ts  w ith  a  v a r ie ty  o f 
f e b r i le  s y n d r o m e s .  B a se d  upon a  c o n tin u o u s  s a m p le  s in c e  A p r i l  (th e  m o n th  
o f o n s e t  o f H F  in  B angko k) o v e r  40% of a l l  f e b r i le  d i s e a s e s  of in -  an d  o u t ­
p a t ie n ts  h a s  b e e n  c a u s e d  by a r b o r  v i r u s e s .  In r a n d o m ly  s e le c te d  o u t ­
p a t ie n ts  w ith  f e v e r ,  a r b o r  v i r u s e s  w e re  i s o la te d  in  29% of th o se  s tu d ie d  
b e fo re  the  end  o f J u n e . A m ong in - p a t ie n ts  w ith  d ia g n o s e s  o th e r  th a n  T H F , 
i s o la t io n  r a t e s  fo r  a r b o r  v i r u s e s  w e re  23%.

L in e a r  m o sq u ito  c o l le c t io n s  and  h u m an  s e r u m  c o l le c t io n s  a r e  b e in g  
m a d e  in  r e p r e s e n ta t iv e  a r e a s  o f th e  c i ty . It i s  e x p e c te d  th a t  s p e c i f ic  d a ta  
c o n c e rn in g  o v e r t  and  in a p p a re n t  a t ta c k  r a t e s  and  p r e - in f e c t io n  a n tib o d y  
s ta tu s  w ill be a v a i la b le  s in c e  a t th e  end  of J u ly , 75 c a s e s  o f h e m o r r h a g ic  
f e v e r  h ad  o c c u r r e d  in  s a m p le d  s tu d y  a r e a s  an d  6 c a s e s  h ad  o c c u r r e d  in  
p a t ie n ts  who h ad  b een  b led  b e fo re  d is e a s e  o n s e t .  M o sq u ito  p o p u la tio n s  in  
the  s tu d y  a r e a s  a r e  b e in g  fo llo w ed  by a  n u m b e r  o f s ta n d a r d  m e th o d s , 
in c lu d in g : l ig h t  t r a p s ,  d o m ic i le  an d  a n im a l  s h e l t e r  r e s t i n g  c o l le c t io n s ,  
h u m an  b itin g  c o l le c t io n s  and  a n im a l  and  h u m an  b a i te d  m o sq u ito  t r a p s .
T h o se  f e m a le s  w h ich  a r e  c o l le c te d  in  a  s a t i s f a c t o r y  c o n d itio n  a r e  r e t a in e d  
fo r  v i r u s  i s o la t io n .  T he m o s t  im p o r ta n t  s p e c ie s  o f m o s q u ito e s  in  a l l  a r e a s  
th u s  f a r  hav e  b ee n  C u lex  p ip ie n s  q u in q u e fa s c ia tu s  and  A ed es  a e g y p ti .
O th e r  im p o r ta n t  s p e c ie s  a r e :  C u le x  t r i ta e n io r h y n c h u s  s u m m o r o s u s ,
M a n so n ia  u n i fo rm is  and  A n o p h e le s  v a g u s . W eek ly  r a t e s  by a l l  m e th o d s  o f 
c o l le c t io n  a r e  b e in g  c a lc u la te d  fo r e a c h  a r e a .

No a t te m p t  a s  yet h as  b een  m a d e  to c h a r a c t e r i z e  the o v e r  50 v i r u s e s  
i s o la te d  f r o m  m o sq u ito  p o o ls  (A ed es  a e g y p ti  an d  C u le x  p ip ie n s  q u in q u e -  
f a s c i a t u s ) an d  h u m an  b lo o d . N o r h a s  any  a t te m p t  b een  m a d e  to  d is t in g u is h  
deng ue  v ir u s  in fe c t io n s  s e r o lo g ic a l ly .  V iru s  c h a r a c t e r i z a t io n  an d  f u r th e r  
e p id e m io lo g ic  d a ta  w ill be r e p o r te d  in  l a t e r  c o m m u n ic a t io n s .
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R E P O R T  F R O M  D R. IRV ING  J .  G R E E N  
D E P A R T M E N T  O F  V IROLOGY AND TISSU E C U L T U R E  

N A V A L M E D IC A L  R E S E A R C H  UNIT NO. 2, T A IP E I, TAIW AN
B y th e  t i s s u e  c u l tu r e  n e u t r a l i z a t io n  t e s t ,  two s t r a in s  of v i r u s  

i s o la te d  by C a p t. H .S . H u rlb u t f r o m  p o o ls  o f C u lex  t r i ta e n io r h y n c h u s  
m o s q u i to e s  c o l le c te d  on O k in aw a  in  I960 h av e  b een  show n to be c lo s e ly  
r e l a t e d ,  if  n o t id e n t ic a l ,  to the  S a g iy a m a  v i r u s  i s o la te d  by S c h e r e r  
e t  a l in  J a p a n  in  1956. T h is  is  b e lie v e d  to be the  f i r s t  i s o la t io n  of a 
S a g iy a m a - l ik e  v ir u s  f r o m  O k in aw a. No c r o s s  n e u t r a l iz a t io n  w ith  
C h ik u n g u n y a  a n t i s e r u m  ( ra b b it)  w as n o te d  w ith  the  p ro to ty p e  S a g iy a m a  
v i r u s  (o b ta in e d  f r o m  the  406  M e d ic a l G e n e ra l  L a b o ra to r y  in  J a p a n )  n o r 
w ith  the two O kinaw an  i s o la te s  (O K -96 4  and  O K -1005). O K -9 6 4 , O K -1005,
and  the  p ro to ty p e  S a g iy a m a  v i r u s e s  (30-100 T C ID 50 ) w e re  n e u t r a l i z e d  by 
r a b b i t  a n t i -S a g iy a m a  s e r u m  to a t i t e r  o f 1:160 in  e a c h  c a s e .  C h ik u n g u n y a  
v ir u s  w as n e u t r a l iz e d  by o n ly  a  1:10 d ilu tio n  o f the s a m e  S a g iy a m a  a n t i s e r u m .

An e x te n s iv e  s tu d y  o f the t i s s u e  c u l tu r e  s p e c t r u m  of s e le c te d  G ro u p  
A, B , and  B u n y a m w e ra  v i r u s e s  is  c u r r e n t ly  in  p r o g r e s s .  S c h e r e r  e t a l 
r e c e n t ly  r e p o r te d  the  s e r i a l  in d u c tio n  of C P E  by S a g iy a m a  v i r u s  in  p r i m a r y  
e m b ry o n ic  p ig  k id n ey  and  h a m s te r  k id n ey  c u l tu r e s  o n ly . We h av e  o b ta in e d  
the  s e r i a l  p ro p a g a t io n  o f th e  p ro to ty p e  S a g iy a m a  and  u s u a l ly  b o th  of the 
O k in aw an  i s o l a t e s ,  a s  e v id e n c e d  by C P E  and  T C ID 50 d e te r m in a t io n s ,  in  
the  fo llo w in g  c e l l  c u l tu r e s :  p r i m a r y  c u l tu r e s  - h a m s te r  k id n e y , h a m s te r  
t e s t i s ,  p o rc in e  t e s t i s  (e x c e p t O K -9 6 4 ), G u in e a  p ig  k id n ey , g u in e a  p ig  t e s t i s ,  
r a t  k id n e y  (e x c e p t p ro to ty p e  S a g iy a m a ) , and  p o rc in e  k id n ey ; c o n tin u o u s  
c u l tu r e s  - F L , H eL a  (o b ta in e d  f r o m  M ic ro b io lo g ic a l  A s s o c ia te s ) ,  H eL a  
(o b ta in e d  f r o m  406 M e d ic a l G e n e ra l  L a b o ra to r y )  (e x c e p t O K -1005).

T h e s e  p r e l im in a r y  o b s e r v a t io n s  in d ic a te  th a t  the a b i l i ty  o f an  a r b o r  
v ir u s  to p ro p a g a te  in  a  c e l l  c u l tu r e  s y s te m  d e p e n d s  n o t o n ly  on the  v ir u s  
type and  the  c e l l  ty p e , bu t a ls o  on the v ir u s  s t r a i n  and  the  c e l l  s t r a i n .

R E P O R T  F R O M  D R. SUSUM U H O T T A  
D E P A R T M E N T  O F M IC R O B IO LO G Y , K O B E M E D IC A L  C O L L E G E

K O B E , JA P A N
Im m u n o g e n ic  p r o p e r t i e s  o f 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  c u l t iv a te d  in  
t i s s u e  c u l tu r e  (H o tta , O h y am a , T a k e h a ra ,  T o k u ch i, and  M u r a k a m i7*

V iru s  te s te d  w as the  G1 s t r a i n  o f J a p a n e s e  B e n c e p h a l i t i s  (JB E ) v ir u s  
c u l t iv a te d  s e r i a l l y  in  t r y p s in iz e d  h a m s te r  k id n ey  c e l l  c u l tu r e s  and  h a r v e s te d  
in  c u l tu r e  flu id  f r o m  in fe c te d  tu b e s .
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T he a c tiv e  c u l tu re d  JB E  v ir u s  w as a p p a re n t ly  n o n -p a th o g e n ic  fo r  
m ic e  th ro u g h  in t r a m u s c u la r  ro u te ,  fo r r a b b i t s  th ro u g h  in tra v e n o u s  r o u te ,  
and  fo r  m o n k e y s  (M a c ac u s  r h e s u s ,  M. c y n o m o lg u s , M. f u s c a tu s ) th ro u g h  
in t r a c u ta n e o u s  r o u te .

M ice w e re  in je c te d  i n t r a m u s c u la r ly  w ith  the  a c tiv e  o r  f o r m a l in iz e d  
c u l tu r e d  v i r u s  and  w e re  c h a l le n g e d  s u b s e q u e n t ly  by i n t r a c e r e b r a l  in je c t io n  
o f m o u s e - p a s s a g e d  G1 s t r a i n  v i r u s .  The s u r v iv a l  r a t i o s  w e re  h ig h e r  
a m o n g  im m u n iz e d  m ic e  th an  a m o n g  c o n tro l  n o n - im m u n iz e d  m ic e .  L i t t le  
d if f e r e n c e  w as n o te d  b e tw een  th e  r e s u l t s  c o n c e rn in g  the  a c tiv e  an d  f o r m a l in -  
in a c t iv a te d  v i r u s e s .  R a b b its  in je c te d  in t r a v e n o u s ly  w ith  the a c tiv e  o r  
fo r m a l in iz e d  c u l tu r e d  v ir u s  p ro d u c e d  s p e c if ic  n e u t r a l iz in g  (N T) an d  c o m ­
p le m e n t  f ix in g  (C F ) a n tib o d ie s  a g a in s t  the  o r ig in a l  m o u se  p a s s a g e d  JB E  
v i r u s .  F o llo w in g  the se c o n d  in je c t io n  g iv en  2 w eek s a f te r  the f i r s t  in je c t io n ,  
N T  in d ic e s  w e re  100 to 1, 000 and  C F  t i t e r s  w e re  1:16 to 1:64. A n tib o d y  
le v e ls  i n c r e a s e d  r a p id ly  a f t e r  the th i r d  in je c t io n  g iv en  15 w eek s l a t e r .
T h e re  w as l i t t l e  d if fe re n c e  in  the p a t t e r n  of s e r o lo g ic a l  r e s p o n s e  b e tw e e n  
th e  a n im a ls  in je c te d  w ith  the a c tiv e  o r  f o r m a l in - in a c t iv a te d  v i r u s e s .

In m o n k e y s  in je c te d  in t r a c u ta n e o u s ly  w ith  the a c tiv e  c u l tu r e d  v i r u s ,
N T  and  C F  a n t ib o d ie s  w e re  p ro d u c e d . T he i n c r e a s e  o f a n tib o d y  t i t e r s  w as 
so m e w h a t g ra d u a l  a f te r  the  f i r s t  in je c t io n ,  an d  w as m o re  r a p id  a f t e r  the  
se c o n d  in je c t io n .

JB E  v i r u s e s  p u r if ie d  p a r t i a l l y  by the  c e l lu lo s e  c o lu m n  c h r o m a to g r a p h y  
o r  f lu o ro c a rb o n  d e p ro te in iz a t io n  s t im u la te d  r a b b i t s  and  m o n k ey s  to p ro d u c e  
th e  s p e c if ic  a n t iv i r a l  a n tib o d ie s  a s  d id  the  c ru d e  v i r u s e s .  V iru s e s  w h ich  
w e re  p u r if ie d  and  in a c t iv a te d  by b e in g  t r e a t e d  w ith  t r y p s in  o r l ip a s e  lo s t  
th e  c a p a c i ty  to s t im u la te  a n tib o d y  p ro d u c tio n  in  r a b b i t s .

E ffe c t  of e n z y m e s  on p a r t i a l l y  p u r i f ie d  J a p a n e s e  B e n c e p h a l i t i s  and  r e l a t e d  
a r b o v i r u s e s  ( T a k e h a ra  and  H o tta ):

JB E  and  r e l a t e d  a r b o v i r u s e s  (W E E , d en g u e , y e llo w  fe v e r )  w e re  
p a r t i a l ly  p u r i f ie d  by c e l lu lo s e  c o lu m n  c h r o m a to g r a p h y  o r  by f lu o r o c a r b o n  
d e p ro te in iz a t io n  and  te s te d  fo r  s e n s i t iv i ty  to e n z y m e s .  In fe c tiv ity  o f 
v i r u s e s  d e c r e a s e d  m a rk e d ly  o r  w as lo s t  c o m p le te ly  on e x p o s u re  to t r y p s in  
o r  p a n c r e a t ic  l ip a s e .  B a c te r i a l  p r o te in a s e  o r  l ip a s e  a ls o  re d u c e d  the  
in f e c t iv i ty  o f p u r if ie d  JB E  v i r u s ,  w h e re a s  w h e a t - g e r m  l ip a s e ,  a - a m y la s e ,  
r ib o n u c le a s e  and  ly s o z y m e  h ad  l i t t l e  e f fe c t .  P o l io v i r u s  w as r e s i s t a n t  to 
p a n c r e a t ic  l ip a s e ,  a lth o u g h  i t  w as a p p a re n t ly  a f fe c te d  by t r y p s in  to a 
c e r ta in  e x te n t .  (S c ie n c e , 134, 1878-1880, 1961. )
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S om e p h y s ic o - c h e m ic a l  p r o p e r t i e s  of t i s s u e  c u l tu r e - a d a p te 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  (T a k e h a r a  and  H o tta ):

JB E  v i r u s  in v e s t ig a te d  w as th e  G1 s t r a i n  w h ich  w as c u l t iv a te d  
s e r i a l l y  in  t r y p s in iz e d  h a m s te r  k id n e y  t i s s u e  c u l tu r e s  fo r  ab o u t 150 
g e n e r a t io n s  and  h a r v e s te d  in  in fe c te d  c u l tu r e  f lu id . The m o u s e - p a s s a g e d  
G1 s t r a i n ,  o f ab o u t 250 g e n e ra t io n s ,  o b ta in e d  in  in fe c te d  b ra in  h o m o g e n a te , 
w as  u s e d  fo r  c o m p a r is o n . T he f o r m e r  w as d e s ig n a te d  a s  T C - s t r a i n  and  
th e  l a t t e r  a s  M - s t r a in .

1) C h ro m a to g ra p h ic  f r a c t io n a t io n  of v i r u s e s  on c e l lu lo s e  io n -  
e x c h a n g e r :

The v ir u s  s u s p e n s io n s ,  d ilu te d  w ith  0 .0 7  M p h o sp h a te  b u ffe r 
s o lu t io n  (P B S , pH :7 . 2), w as lo a d e d  on to  D E A E -c e l lu lo s e  c o lu m n  and  
e lu te d  w ith  e i th e r  0. 07 M -P B S  (pH :7 . 2) o r  0. 005 M - T r is  b u ffe r  (pH :7 . 2), 
e a c h  c o n ta in in g  0 .15  M -N aC l. T he e lu a te s  w e re  c o l le c te d  s e p a r a t e ly  in 
e v e r y  3 m l, and  e a c h  f r a c t io n  w as m e a s u r e d  fo r i t s  v i r a l  c o n te n ts  by 
b e in g  in o c u la te d  in to  h a m s te r  k id n e y  c e l l  c u l tu r e s .  E x a m p le s  o f r e s u l t s  
o b ta in e d  a r e  a s  fo llo w s:

(s e e  n e x t p ag e )
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F r a c t i o n
V i r a l a c t i v i t y  of e l u a t e s

No. *
S e r i e s  I S e r i e s

4*
1 II

M - s t r a i n  T C - s t r a i n M - s t r a i n T C - s t r a i n

1 j 4 + 4
2 - 4 4 4
3 - 4 4 4
4 - 4 - 4
5 - + - 4
6 4 4 - -
7 4 4 - -

8 4 - 4
9 4- 4 4

10 4 - 4 4
11 4 - 4 4
12 4 - 4 4
13 4 - 4 4
14 4 - 4 4
15 4 - 4 4-
16 4 - 4 -
17 4 - 4 -
18 4 4 4 -
19 4 - 4 -

20 4 - 4 -

21 4 - 4 -

22 4 - 4 -

23 4 - 4 -

24 4 - 4 —

25 4 - -4 -

26 4 - 4 -

27 4 - - -

28 4 - - -

29 4 - 4 -

30 4

* E l u t e d  b y  0 . 0 7  M - P B S w i t h  0 .15 M-•NaOl.

** E l u t e d  b y  0 . 0 0 5  M - T r i s  w i t h  0.15 M - N a C l .

No a c t i v e  v i r u s w a s  e l u t e d ; (-4) A c t i v e v i r u s  w a s  e l u t e d

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

v i r u s  s t r a i n s
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2) I n t e r a c tio n  b e tw e e n  v ir u s  and  t i s s u e  h o m o g e n a te :
H o m o g e n a te s  o f t i s s u e s  (b ra in , l iv e r ,  and  k id n ey ) f r o m  n o r m a l  

w h ite  m ic e  w e re  p r e p a r e d  by b e in g  ad d ed  w ith  H a n k s ' b a la n c e d  s a l t  
s o lu t io n . T he v ir u s  s u s p e n s io n s  w e re  m ix e d  w ith  the t i s s u e  h o m o g e n a te s ,  
in c u b a te d  a t  37° C fo r  2 h o u r s ,  c e n tr ifu g e d  a t 13, 000 r p m  fo r 1 h o u r .  T he 
s u p e r n a ta n t  f lu id s  w e re  t i t r a t e d  fo r  a c tiv e  v ir u s  c o n te n ts  by b e in g  in o c u la te d  
in to  e i th e r  m ic e  o r  h a m s te r  k id n ey  c e l l  c u l tu r e s .  E x a m p le s  o f r e s u l t s  o b ­
ta in e d  a r e  a s  fo llo w s:

T i s s u e
--------,------------

V i r a l  i n f e c t i v i t y  of s u p e r n a t a n t  f l u i d
homogenate M - s t r a i n  (m o u se -L D ^) T C - s t r a i n  (TCIDc n )

B r a i n ♦0

oo•rHOrH

L i v e r 102 • 2 ^ i o 0 - 75

Kidney 1 02 .5 ° 101 ,5 °

C o n t r o l  ( c u l t u r e  
medium)

i o 2 - 25 i o 2 - 25

* No a c t i v e  v i r u s  was d e t e c t e d .

It i s  a p p a re n t  th a t  in f e c t iv i ty  of M - s t r a in  v ir u s  in  the  s u p e r n a ta n t  
flu id  w as lo s t  a f te r  b e in g  m ix e d  w ith  b ra in  h o m o g e n a te , but n o t by l iv e r  
o r  k id n e y  h o m o g e n a te , w h e re a s  in f e c t iv i ty  o f T C - s t r a in  v ir u s  w as a f fe c te d  
to s i m i l a r  e x te n ts  by b e in g  m ix e d  w ith  an y  o f the b ra in ,  l iv e r ,  o r  k id n ey  
h o m o g e n a te s .  M e c h a n ism  o f the  d e c r e a s e  o f v i r a l  in f e c t iv i ty  is  b e in g  
in v e s t ig a te d .

3) T h e r m a l  in a c t iv a t io n  o f v i r u s :

T C - s t r a in  v ir u s  w as d e m o n s t r a te d  to be m o re  't h e r m o s ta b le ' 
th a n  w as M - s t r a in  v i r u s .  F o r  in s ta n c e ,  M - s t r a in  v ir u s  w as d e s tr o y e d  
c o m p le te ly  by h e a tin g  a t 55° C fo r 30 m in u te s ,  w hile  abo u t 0 .01%  of T C - s t r a i n  
v i r u s  r e m a in e d  a c tiv e  u n d e r  the s a m e  c o n d it io n . C o m p a ra t iv e  t h e r m a l  
in a c t iv a t io n  c u r v e s  of b o th  v ir u s  s t r a i n s  a r e  b e in g  s tu d ie d .
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E x p e r im e n ta l  in fe c t io n  of 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  in  dogs (H o tta , 
O h y a m a , F u n a s a k a ,  O hno, and  Y a su i, in  c o l la b o ra t io n  w ith  K u ro m a ru  
and  M izo g u ti) :

JB E  v i r u s ,  G1 s t r a in ,  w hich  h ad  b een  p a s s e d  th ro u g h  w hite  m ic e  
i n t r a c e r e b r a l l y  fo r  ab o u t 240 g e n e ra t io n s ,  w as m a in ly  u s e d . O n e - te n th  
m l of a  10" 3 d ilu tio n  f r o m  in fe c te d  m o u se  b r a in  h o m o g e n a te s  in  H a n k s ' 
b a la n c e d  s a l t  s o lu t io n  w as in je c te d  in to  the  le f t  c e r e b r a l  h e m is p h e r e  o f 
d o g s , 30 to  180 d ay  o ld . T he in o c u la te d  v ir u s  d o s is  w as e s t im a te d  to be 
ab o u t 10^ t im e s  m o u s e - i n t r a c e r e b r a l  L D ^ q.

S om e of th e  in o c u la te d  dogs sh ow ed  n e u r o lo g ic a l  s ig n s  a s  a ta x ia  o r  
t r e m o r  a f t e r  in c u b a tio n  p e r io d s  of 6 to 13 d a y s .  S o m e of the  a f fe c te d  
a n im a ls  en d e d  by d y in g , and  o th e r s  sh ow ed  a  te n d e n c y  to r e c o v e r .  In 
th e  re m a in in g  few , no a p p a re n t  s y m p to m s  w e re  n o t ic e d .  F r o m  the  a n im a ls  
w h ich  d ie d  o r  w e re  k il le d  a f t e r  e x h ib it in g  the  s p e c i f ic  s ig n s ,  o rg a n s  w e re  
r e m o v e d  and  s u b je c te d  to m e a s u r e m e n t  o f a c t iv e  v i r u s  c o n te n ts  a s  w e ll  a s  
to  h is to lo g ic a l  e x a m in a t io n s .

A c tiv e  JB E  v ir u s  w as d e te c te d  in  b r a in s ;  the  v i r a l  t i t e r s  o b ta in e d  
in  the  in fe c te d  c e r e b r u m s  o r  c e r e b e l lu m s  w e re , in  the  m a jo r i ty  o f c a s e s ,
10^ to 1 0 ^ /0 . 02 m l in  m o u s e - i n t r a c e r e b r a l  L D ^g . S m a ll  a m o u n ts  o f v i r u s  
w e re  r e c o v e r e d  f r o m  the lu n g , s p le e n , k id n e y , a s  w e ll  as  b lo o d . A c tiv e  
v i r u s  w as d e m o n s t r a te d  a ls o  in  th e  v i s c e r a l  o rg a n s  f r o m  a  dog w h ich  
sh o w ed  no a p p a re n t  n e u ro lo g ic a l  s ig n s  and  w as k i l le d  4 w eek s a f t e r  the  
v i r u s  in o c u la tio n .

H is to lo g ic a l  c h a n g e s  n o te d  in  the  c e n t r a l  n e r v o u s  s y s te m  w e re  a s  
fo llo w s : 1) T h e re  w e re  c i r c u m s c r ib e d  o r  d if fu s e  c e l l  in f i l t r a t io n s  o f g l ia l  
o r  m o n o n u c le a r  e le m e n ts  w h ich  w e re  o f te n  a c c o m p a n ie d  by th ic k e n in g  of 
c a p i l l a r y  w a lls  an d  o f a r t e r i o l e s .  T he in f i l t r a t iv e  fo c i w e re  d is s e m in a te d  
in  bo th  the  g ra y  and  w hite  m a t te r s  th ro u g h o u t the b r a in  and  s p in a l  c o r d .
2) T he g an g lio n  c e l l s  sh o w ed  d e g e n e ra t iv e  a l t e r a t io n s  in c lu d in g  c h r o m a ­
to ly s is ,  p y k n o s is ,  s h r in k a g e  o f th e  c e l l  body , f r a g m e n ta t io n  o f the  
d e n d r i te s  and  n e u r i t e s ,  e tc .  T h e s e  c h a n g e s  w e re  o b s e r v e d  s o l i t a r i l y  o r  
w ith  c e l l  i n f i l t r a t io n  and  w e re  v a r ia b le  in  lo c a t io n s  o r  in  a n im a ls .  3) F o c a l  
sw e ll in g  o f th e  m e n in g e s  o r  s m a l l  n e c r o t ic  fo c i o f sp o n g y  a p p e a ra n c e  in  
th e  w h ite  m a t te r  w e re  a ls o  n o te d .
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R E P O R T  F R O M  M R. E L M E R  T . F E L T Z  

C H IE F , VIROLO GY  L A B O R A TO R Y  
A R C T IC  H E A L T H  R E S E A R C H  C E N T E R  

A N C H O R A G E , A LA SK A

A t th is  t im e  o u r  s m a l l  u n it  i s  n o t e n g a g e d  in  an y  a c tiv e  s tu d ie s  
o f th e  a r b o v i r u s e s .  We a r e ,  h o w e v e r , p r e p a r in g  p r e l i m i n a r y  s tu d ie s  
fo r  a  p r o p o s e d  p r o je c t  to in v e s t ig a te  the a r b o v i r u s  s i tu a t io n  in  A la s k a .
T he c o m b in e d  e f f o r t s  o f the  v i r o lo g is t ,  the  e n to m o lo g is t ,  an d  the 
o r n i th o lo g is t  w ill be u t i l iz e d  in  th is  p r o g r a m .  In a d d itio n , a  v e r y  l im ite d  
p ilo t  s tu d y  is  u n d e rw a y  to c h e c k  fo r  th e  p r e s e n c e  of s p e c i f ic  C F  a n t ib o d ie s  
to  E a s t e r n  and  W e s te rn  e q u in e  e n c e p h a l i t i s  in  the s e r u m  of E s k im o s  and  
In d ia n s  f r o m  o u r A la sk a n  N a tiv e  S e r u m  R e fe re n c e  B an k . O u r v iro lo g y  
l a b o r a to r y  is  b e in g  s t r u c t u r a l l y  m o d if ie d  to a f fo rd  us a  s t r o n g e r  s e c u r i t y  
fo r  the s tu d y  o f a r b o v i r u s e s .  T he a r r i v a l  in  O c to b e r  o f D r . J a c o b  B ro d y , 
o u r  n ew  C h ie f o f E p id e m io lo g y , w ill c o in c id e  w ith  the  c o m p le tio n  o f th e s e  
p r e l i m i n a r y  s tu d ie s  and  l a b o r a to r y  p r e p a r a t io n s .

T he a r b o v i r u s  s to r y  in  A la s k a  i s  p r e s e n t ly  a  c lo s e d  book  and  we a r e  
n o t o n ly  a n x io u s , b u t q u ite  e n th u s e d  ab o u t the  p o te n t ia l  o f th e s e  s tu d ie s .
I t is  c o n c e iv a b le  th a t  A la s k a , w ith  i ts  m i l l io n s  of m ig r a to r y  b i r d s ,  c lo u d s  
o f m o s q u i to e s ,  and  n u m e ro u s  a n im a l  s p e c ie s  fo r r e s e r v o i r s ,  m a y  p la y  an  
im p o r ta n t  r o le  in  the  c o n t in e n ta l  p ic tu r e .  C l in ic a l ly ,  th e r e  is  v e r y  l i t t l e  
e v id e n c e , th u s  f a r ,  to e n c o u ra g e  su c h  a  s tu d y , but the  s p a r s e  p o p u la tio n  
an d  s c a n ty  in te l l ig e n c e  r e p o r t s  m a y  be m a s k in g  the  t r u e  p ic tu r e .

P r e s e n t ly  we a r e  fa c e d  w ith  the a g e -o ld  p r o b le m  o f r e c r u i t i n g  a 
v ir o lo g y  te c h n ic ia n  a t the  G S -7  p o s i t io n .  O u r p o p u la tio n  d o e s  n o t s u p p o r t  
an y  in d iv id u a ls  w ith  th is  s p e c ia l ty ,  an d  r e c r u i t m e n t  on  two y e a r  c o n t r a c t s  
f r o m  th e  "S ou th  4 8 "  is  th e  g e n e r a l  p r o c e d u r e .  H o w ev e r, we do h av e  the 
25% ( F e d e r a l  t a x - f r e e )  b on us to  add  to  th e  b a s e  p ay , an d  o f c o u r s e  the  
" G re a t  L a n d "  of A la s k a  to  o f fe r  to an y  i n t e r e s t e d  p a r ty .  In a d d it io n  to 
o u r  u n l im ite d  s c ie n t i f ic  p o te n t ia l ,  I co u ld  ta lk  fo r  h o u rs  a b o u t the  m a n y  
w o n d e rfu l a s p e c ts  o f l ife  in  A la s k a .  T h is  G S -7  p o s i t io n  w ould  r e q u i r e  a 
la d y  o r  g e n tle m a n  of f a i r l y  ro u n d e d  e x p e r ie n c e  in  v ir u s  te c h n iq u e s ,  
in c lu d in g  s e ro lo g y . T h e re  a r e  in  p r o g r e s s  s e v e r a l  v i r u s  p r o je c t s  and  
th e  fu tu re  w ill u n d o u b te d ly  add  to th is  l i s t .  We h av e  a  w e ll e q u ip p e d  
l a b o r a to r y ,  an  e x c e l le n t  l i b r a r y ,  and  o u r  n e e d s  w ill be h o n o re d  a s  o u r  
m is s io n  d e m a n d s . T h e r e f o r e ,  if  you h av e  an y  k n o w led g e  o f a  q u a l if ie d  
te c h n ic ia n  who m a y  be i n t e r e s t e d  in  su c h  a  s c ie n t i f ic ,  an d  A la s k a n , a d v e n tu re ,  
p le a s e  p a s s  th e  w o rd  a lo n g . I n c id e n ta l ly ,  we c o v e r  the  g e n e r a l  c o s ts  o f 
t r a n s p o r t a t i o n ,  m o v in g , e tc .
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R E P O R T  F R O M  TH E D E P A R T M E N T  O F  V E T E R IN A R Y  S C IE N C E  
U N IV ER SITY  O F SA SK A TC H EW A N , SA SK A TO O N ,

AND TH E EN TO M O LO G Y  R E S E A R C H  IN S T IT U T E , R E S E A R C H  B R A N C H  
CANADA A G R IC U L T U R E , O TTA W A , CANADA

(R . C o n n e ll, J .  M cL in to ck , J .  S p a la t in , A . B u r to n )
W e s te rn  e q u in e  e n c e p h a l i t i s  (W E E ) w as f i r s t  r e c o g n iz e d  in  

S a s k a tc h e w a n  in  1935; s in c e  th e n , a  n u m b e r  o f o u tb re a k s  h av e  o c c u r r e d  
in  m a n  and  h o r s e s  and the d is e a s e  is  re c o g n iz e d  a s  e n d e m ic  in  a t l e a s t  
one a r e a  o f th e  p ro v in c e .  T he p r e s e n t  p r o je c t  is  a  s tu d y  of the e p id e m ­
io lo g y  o f W EE and  an  a t te m p t  to d e te r m in e  w hat o th e r  a r b o v i r u s e s  e x i s t  
in  S a s k a tc h e w a n .

M o squ ito  In v e s t ig a t io n s  (J . M c L in to ck ):

The o b je c t  of th e s e  s tu d ie s  is  to m e a s u r e  v a r ia t io n s  in  the  r e l a t i v e  
ab u n d a n ce  o f m o sq u ito  s p e c ie s  in  S a s k a tc h e w a n ; f i r s t  in  r e la t io n  to t e m ­
p e r a tu r e  and  p r e c ip i ta t io n  u n d e r  d r y  lan d  c o n d it io n s , and  l a t e r  d u r in g  th e  
in t ro d u c t io n  o f i r r i g a t i o n  u n d e r  the  S ou th  S a s k a tc h e w a n  R iv e r  D e v e lo p m e n t 
P r o je c t ;  to c o l le c t  and id e n tify  m o s q u ito e s  fo r  v i r u s  is o la t io n s  an d  to 
s tu d y  b io lo g ic a l  f a c to r s  in  m o sq u ito  l ife  h i s to r y  in  r e l a t io n  to v i r u s  
t r a n s m i s s i o n .

V a r ia t io n s  in  m o sq u ito  ab u n d a n ce  w ill be m e a s u r e d  by m e a n s  o f 
l ig h t  t r a p s .  T h e s e  t r a p s  tak e  the m o s q u ito e s  a l iv e .  T h e s e  m o s q u i to e s ,  
a s  w ell a s  m o s q u ito e s  c o l le c te d  by o th e r  m e a n s ,  w ill be u s e d  fo r  v i r u s  
i s o la t io n s .  S tu d ie s  of b io lo g ic a l  f a c to r s  a r e  b e in g  don e  in  the l a b o r a to r i e s  
o f the E n to m o lo g y  R e s e a r c h  In s t i tu te  in  O tta w a  w h e re  m o sq u ito  c o lo n ie s  
and  f a c i l i t i e s  a r e  a v a i la b le  fo r  the s tu d ie s .

F iv e  m o sq u ito  l ig h t t r a p s  h av e  b een  p la c e d  in  d if f e r e n t  lo c a t io n s  in  
th e  p ro v in c e  w ith  the  m o s t n o r th e r l y  a t M e lfo r t  (a p p ro x , l a t .  52° 51* N) 
and  the  m o s t  s o u th e r ly  a t S w ift C u r r e n t  (a p p ro x , l a t .  50° 17' N ). One 
o f the t r a p s  is  in  an  a r e a  th a t  w ill e v e n tu a lly  be i r r i g a t e d  and  e f f o r t s  a r e  
b e in g  m ad e  to e s t a b l i s h  a n o th e r  s u r v e y  t r a p  in  a n o th e r  lo c a l i ty  w h e re  
i r r i g a t i o n  w ill be in t ro d u c e d . The t r a p s  ru n  n ig h tly  and  e a c h  n ig h t 's  c a tc h  
is  s e n t  to th e  l a b o r a to r y  in  S a sk a to o n  fo r  id e n t i f ic a t io n  and  c o u n tin g . T h is  
y e a r ,  the  f i r s t  t r a p  d id  n o t b eg in  o p e r a t io n  u n ti l  Ju n e  28th but in  fu tu r e  
y e a r s  t r a p  o p e r a t io n s  w ill b eg in  on M ay 1st an d  c o n tin u e  u n t i l  S e p te m b e r  15th. 
On a r r i v a l  in  the l a b o r a to r y ,  th e  s u rv iv in g  m o s q u i to e s  a r e  l ig h tly  a n a e s th e t iz e d  
w ith  c h lo ro fo rm , id e n tif ie d  and  s o r te d ,  and  th e  d if f e r e n t  s p e c ie s  d i s t r ib u te d
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in  a m p o u le s  and  f r o z e n  on d r y  ic e  u n t i l  th e y  can  be e x a m in e d  fo r  v i r u s .
In  the  p a s t  2 m o n th s  o v e r  10, 000 fe m a le  m o s q u ito e s  - 4 g e n e ra ,  12 s p e c ie s  - 
h av e  b ee n  ta k e n  by the 5 t r a p s .  T he m o s t  a b u n d a n t s p e c ie s  in  the  lig h t 
t r a p s  h a s  b ee n  C u l is e ta  in o r n a ta ,  fo llo w ed  c lo s e ly  by C u le x  t a r s a l i s  and  
A ed e s  d o r s a l i s .  S u rv iv a l  o f th e  m o s q u ito e s  in  so m e  of the  c a tc h e s  h as  
b e e n  r e d u c e d  by the  p r e s e n c e  o f la r g e  n u m b e r s  o f m o th s , f i r s t  o f the 
b e e t  w eb w o rm , and  l a t e r  o f c u tw o rm s .

F o r  v ir u s  is o la t io n ,  m o re  r e l ia n c e  is  p la c e d  on m o s q u ito e s  c o l le c te d  
in  th e i r  r e s t i n g  p la c e s  w ith  a s p i r a t o r s  and  by the  u se  o f the  s u r v e y  lig h t 
t r a p  s u p p le m e n te d  by d ry  ic e .  M o sq u ito e s  ta k e n  by th e s e  m e a n s  a r e  no t 
a n a e s th e t iz e d  but id e n tif ie d  th ro u g h  th e  g la s s  w a ll of the  a s p i r a t o r  tu b e . 
C o lle c t io n s  by th e s e  m e a n s  a r e  m ad e  in  lo c a l i t i e s  w h e re  v i r u s  is  s u s p e c te d  
to be a c t iv e ,  e i th e r  f r o m  th e  e p id e m io lo g ic a l  h is to r y ,  o r  f r o m  the r e p o r t s  
of s u s p e c t  c a s e s  in  h o r s e s  o r  m a n . T he c a rb o n  d io x id e  b a i te d  t r a p  o f D ow  
(J . E c o n . E n t.  52 :496 , 1959) h a s  b ee n  t r i e d  but the  r e s u l t s  w ith  th is  t r a p  
h av e  b ee n  d is a p p o in tin g .

M o sq u ito e s  c o l le c te d  by a s p i r a t o r  o r  by  the a t t r a c t io n  o f c a rb o n  
d io x id e  a r e  e i th e r  f ro z e n  in  a m p o u le s  o r  e x a m in e d  im m e d ia te ly  fo r  v i r u s .  
B lo o d -e n g o rg e d  s p e c im e n s  a r e  k e p t s e p a r a t e  and  e x a m in e d  fo r  v i r u s  e i th e r  
in d iv id u a l ly  o r  in  s m a l l  p o o ls .

To d a te ,  o v e r  8 , 000 fe m a le  m o s q u ito e s  d is t r ib u te d  in  351 p o o ls  p lu s  
40 in d iv id u a l  b lo o d -e n g o rg e d  s p e c im e n s  h av e  b een  f ro z e n  a n d /o r  e x a m in e d  
fo r  v i r u s .  E a c h  p o o l c o n ta in s  2 -4 5  m o s q u i to e s .  T he m a jo r i ty  o f p o o ls  
c o n s is t  o f C u l is e ta  in o r n a ta ,  C u lex  t a r s a l i s ,  o r  A ed es d o r s a l i s .

In th e  l a b o r a to r y  in  O tta w a , e x p e r im e n ts  a r e  b e in g  c o n d u c te d  to 
d e te r m in e  the  e f fe c t  o f r e a r i n g  t e m p e r a tu r e  on the  a b i l i ty  o f a d u lt  C u lex  
t a r s a l i s  (co lo n y  e s ta b l is h e d  w ith  w ild  s to c k  f r o m  A lb e r ta )  to s u rv iv e  at 
d i f f e r e n t  t e m p e r a t u r e s .  Two te m p e r a tu r e  r a n g e s  (7 0 ° -7 2 °  F  an d  80° - 
83° F )  a r e  being  u s e d . T he  l a r v a e  a r e  r e a r e d  in  a  y e a s t  and  r a b b i t  chow  
m e d iu m  and  the  a d u lts  a r e  h e ld  in  a  s a tu r a t e d  a tm o s p h e re  w ith o u t a c c e s s  to 
food , bu t w ith  a c c e s s  to w a te r .  T he s tu d ie s  a r e  n o t y et c o m p le te  b u t, a s  
e x p e c te d , th e y  sh o w  th a t th e  le n g th  o f the  l a r v a l  s ta g e  and  a d u lt  s u r v iv a l  
t im e s  a r e  s h o r te r  a t the  h ig h  th a n  a t th e  low  t e m p e r a tu r e .  A t b o th  t e m ­
p e r a t u r e  r a n g e s  th e r e  is  a  c o n s id e r a b le  d if f e r e n c e  in  the  le n g th  o f the 
l a r v a l  s ta g e  o f in d iv id u a l  m o s q u ito e s  and  a  m o sq u ito  w ith  a lo n g  l a r v a l  
s ta g e  is  l ik e ly  to liv e  lo n g e r  in  the  a d u lt  s ta g e ,  i . e .  , lo n g e v ity  is  a 
c h a r a c t e r i s t i c  o f b o th  the  l a r v a l  and  a d u lt  s t a g e s .
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V iru s  S tu d ie s  (R . C o n n e ll, J .  S p a la tin , and  A. N. B u r to n ) :

In I9 60 and  1961, it  w as found th a t  h ig h  p e r c e n ta g e s  of w ild  d u c k s , 
m ig ra t in g  f r o m  the  so u th  to b re e d in g  g ro u n d s  in  S a s k a tc h e w a n , c a r r i e d  
W EE n e u t r a l iz in g  a n t ib o d ie s .  A tte m p ts  to r e c o v e r  W EE v ir u s  f r o m  w ild  
d u c k s  in  th e  P ro v in c e ,  h o w e v e r , fa i le d .

In 1962, a t te n t io n  w as tu rn e d  to s p e c ie s  o th e r  th a n  w ild  d u c k s . To 
d a te ,  1, 771 s p e c im e n s ,  r e p r e s e n t in g  24 d if f e r e n t  s p e c ie s ,  h av e  b een  
c o l le c te d .  O f th e s e ,  827 h av e  b een  e x a m in e d  s e r o lo g ic a l ly  fo r  W EE 
a n tib o d y . T h e re  w e re  36 p o s i t iv e s  a s  show n in  the  fo llo w in g  ta b le s :

B i r d s :

C h ick en 4 /4 0 7
C ra n e 2 /5 9
D uck 6 /4 6
B la c k b ird 1 /23
C ro w 0/14
O w l 4 /1 2
G u ll 0 /3
H aw k 2 /2
W ille t 0 /2
P e l ic a n 0/1
D ove 0/1

1 9 /570  (3. 3% p o s i t iv e )
M a m m a ls :

M u s k ra ts 0 /2 8
G ro u n d  S q u i r r e l 1/18
B a ts 0/10
H o rs e 0 /3
R a b b it 0 /7

1 /6 6  (1. 5% p o s i t iv e )
R e p t i l e s :

S n ak es 15/113 (13. 3% p o s i t iv e )
A m p h ib ia :

F ro g s 0 /6 0

H um an :
H u m an 1/16

T o ta l  36/827
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A tte m p ts  to  i s o la te  v i r u s  f r o m  the ab o v e  s p e c im e n s  w e re  n o t 
s u c c e s  s fu l .

G a r te r  s n a k e s ,  T h am n o p h is  r a d ix  and  T h a m n o p h is  s i r t a l i s , e x p e r i ­
m e n ta l ly  in fe c te d  w ith  W EE v ir u s  d e v e lo p e d  v i r e m ia  w ith in  24 h o u r s .
T he v i r e m ia  had  a  m a x im u m  d u r a t io n  of 30 d ay s  and  r e a c h e d  a  m a x im u m  
t i t r e  o f 1<T • A fte r  the  v i r e m ia  d is a p p e a r e d ,  n e u t r a l iz in g  a n tib o d y  
a p p e a r e d  in  th e  b lood  and  r e a c h e d  a  p e a k  o f m o re  th an  4 lo g s  (10~^* ^).
B y  the  250 th  d ay , n e u t r a l iz in g  a n tib o d y  h ad  d e c l in e d  to 2 lo g s  o r  l e s s .

W EE v ir u s  h a s  b ee n  found  to p ro p a g a te  in  f ro g s  (R a n a  p ip ie n s ) ,  
r e a c h in g  a  m a x im u m  t i t r e  o f 10“ ^. F u r t h e r  w o rk  w ith  f ro g s  is  in  p r o g r e s s .

G ra v id  g a r te r  s n a k e s  h av e  b een  in fe c te d  to d e te rm in e  w h e th e r  the 
v i r u s  w ould  t r a n s m i t  to th e  o f f s p r in g ,  bu t r e s u l t s  a r e  n o t y et a v a i la b le .  
W ork  is  in  p r o g r e s s  to d e v e lo p  sn a k e  c e l l  t i s s u e  c u l tu r e s .  O p tim u m  
te m p e r a tu r e  fo r  g ro w th  o f t i s s u e  c u l tu r e s  f r o m  g a r t e r  s n a k e s  is  in  the  
v ic in i ty  o f 2 2 ° C.

In e n d e m ic i ty  s tu d ie s ,  5 s e n t in e l  c h ic k e n  f lo c k s  h av e  b ee n  e x p o se d  
in  d if f e r e n t  a r e a s .  So f a r ,  p o s i t iv e  r e s u l t s  h av e  b een  o b ta in e d  o n ly  in  the 
m i d - c e n t r a l  p a r t  o f the p ro v in c e .  In 1 s e n t in e l  flo ck  o f 12 b i r d s ,  n e g a tiv e  
s e r o lo g ic a l ly  a t the c o m m e n c e m e n t o f e x p o s u re  on J u ly  13th, 1962, 2 b ir d s  
w e re  p o s i t iv e  and  1 s u s p ic io u s  fo r  W EE a n tib o d y  on A u g u st 17th.

R E P O R T  F R O M  D R. C A R L  M. E K LU N D  
ROCKY M OUNTAIN L A B O R A TO R Y  O F TH E 

N A T IO N A L  IN S T IT U T E  O F  A L L E R G Y  AND IN F E C T IO U S  D ISEA SES
H A M IL T O N , M ON TAN A

I. T ic k  T r a n s m i t te d  V ir u s e s .

A . C o lo ra d o  T ick  F e v e r  V iru s .

F ie ld  S tu d ie s :  T he o b je c t iv e s  o f f ie ld  s tu d y  a r e  to:

1) D is c o v e r  the  ty p e s  o f c l in ic a l  d i s e a s e  and  th e i r  in c id e n c e  .
2) D e te rm in e  th e  g e o g ra p h ic a l  d is t r ib u t io n  o f d is e a s e  an d  o f v i r u s  

in fe c te d  t ic k s .
3) O b ta in  q u a n ti ta t iv e  d a ta  r e g a r d in g  the  v ir u s  c y c le  b e tw e e n  l a r v a l  

an d  n y m p h a l t ic k s  and  s m a l l  m a m m a ls .
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D a ta  O b ta in e d  S in ce  L a s t  N e w s le t te r :

Table 1. 1962 CTF Patient Iso la tio n s

April May June July Unknown Totals
Colorado 1 1 2
Idaho 3 1 1 5
Montana 3 2 1 6
Nevada 1 1 1 3
Oregon 1 2 4* 7
South Dakota 1 1* 2
Wyoming k k 2 1 11

* One is o la te  not yet id e n tifie d

No h is to r y  of e n c e p h a l i t is  o r  h e m o r r h a g e  h a s  b ee n  r e p o r te d  a m o n g  
th e s e  p a t i e n t s .  A s fa r  a s  know n, a l l  had  a  b en ig n  f e b r i le  d i s e a s e .
E x p o s u re  w as in  know n e n d e m ic  a r e a s .  D a ta  a c c u m u la te d  s in c e  1952 r e g a r d ­
in g  the g e o g ra p h ic a l  d is t r ib u t io n  o f p a t ie n ts  f r o m  w hom  v ir u s  h a s  b een  
i s o la te d  and  the  lo c a tio n  of in fe c te d  t ic k s  in d ic a te  th a t  v i r u s  h as  b ee n  
l im i te d  to the  R o ck y  M o u n ta in s and  a d ja c e n t  h ig h  p la te a u  r e g io n s .  Low  
a v e ra g e  a n n u a l r a in f a l l  and  h ig h  a l t i tu d e  a p p e a r  to c h a r a c t e r i z e  r e g io n s  
fa v o ra b le  fo r  m a in te n a n c e  of C T F  v i r u s .  T h is  a r e a  is  ro u g h ly  b o u n d ed  by 
d ra w in g  p a r a l l e l  e a s t - w e s t  l in e s  th ro u g h  the  n o r th e r n  h a lf  of N e v a d a  an d  
th e  s o u th e r n  h a lf  o f M on tana  and  p a r a l l e l  n o r th - s o u th  l in e s  th ro u g h  e a s t e r n  
O re g o n  and  e a s t e r n  C o lo ra d o .

F o u r  h u n d re d  n in e te e n  D. v a r ia b i l i s  c o l le c te d  in  n o r th e a s te r n  N o r th  
D ak o ta  w e re  e x a m in e d  w ith  no i s o la t io n  of C T F  v i r u s .  Up to the  p r e s e n t  
t im e ,  14, 546 D. v a r ia b i l i s  f r o m  the e a s t e r n  an d  m id w e s te r n  U .S . h av e  
b een  e x a m in e d  w ith o u t any  is o la t io n  o f C T F  v i r u s .

L a b o r a to r y  S tu d ie s :

P r e s e n t  s tu d ie s  a r e  c o n c e rn e d  w ith  g ro w th  of v i r u s  in  l a r v a l ,  n y m p h a l, 
and  a d u lt  D . a n d e r s o n i  u n d e r v a r io u s  t e m p e r a tu r e  c o n d it io n s  an d  h o ld in g  
t im e s .  K en n ed y  h a s  in fe c te d  l a r v a e  by h av in g  th e m  fe e d  on h a m s te r s
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in fe c te d  by  su b c u ta n e o u s  in o c u la tio n  o f 1000 s u c k lin g  m o u se  L D 50 of a 
r e c e n t l y  i s o la te d  C T F  v i r u s .  D u rin g  the q u ie s c e n t  p e r io d  a f t e r  fe e d in g , 
no i n c r e a s e  in  a m o u n t o f v i r u s  co u ld  be d e te c te d .  T he a v e ra g e  t i t e r  of 
v i r u s  in  a  p o o l o f 10 w as 10" 2* 2 10“ ^*^ and  the  am o u n t of v i r u s  15-40
LD50* P o o ls  of 10 f la t  n y m p h s  d e r iv e d  f r o m  th e s e  l a r v a e  w e re  e x a m in e d  
d a i ly  th ro u g h  the 21st d ay  and  a t l e s s  f r e q u e n t  in te r v a l s  t h e r e a f t e r .  T he 
t i t e r s  im m e d ia te ly  a f te r  m o ltin g  f r o m  la r v a e  w e re  10"^* ^  to 10"^* and  
21 d ay s  l a t e r  10"^*^ to 10"^*^ . Two m o n th s  l a t e r  t i t e r s  a s  h ig h  a s  10" 6 . 2 
w e re  fo u n d . D u rin g  the  n e x t m o n th , t i t e r s  d ro p p e d  and  w ere in  the  ra n g e  
10- 2 .4  10“ 3 *9 . x h e  c o r r e s p o n d in g  a m o u n ts  of v i r u s  w e re  75 to 400 L D 5Q,
10, 0 0 0 -4 6 , 000 LD50» 100. 000 L D 50 an d  5 -4 0 0  L D 5Q. An a liq u o t o f n y m p h s  
w as a llo w e d  to  e n g o rg e  on h a m s te r s  21 d ay s  a f te r  e m e rg in g  f r o m  the l a r v a l  
s ta g e .  A t th is  t im e  t i t e r s  o f v i r u s  w e re  a s  g iv en  a b o v e . T he t i t e r s  found 
in  n y m p h s  im m e d ia te ly  a f t e r  e n g o rg e m e n t  w e re  10“^*® and  the  am ount o f 
v i r u s  30, 000 L D 50. A f te r  the  1st w eek  t i t e r s  w e re  g e n e r a l ly  in  the  ra n g e  
10* 2 . 7 10“ 3. 6 ancj a m o u n ts  o f v i r u s  1600 to 6000 L D 5o» In  f la t  a d u lts
d e r iv e d  f r o m  th e se  n y m p h s , t i t e r s  w e re  u s u a l ly  in  the ra n g e  10“^*^ to 
I Q - 2 .5  a n d th e  a m o u n ts  o f v i r u s  25 to 1000 LD5Q* T h e s e  r e s u l t s  c o r r e s p o n d  
to th o se  found  in  n a tu r a l ly  in fe c te d  a d u l ts .

R u s h  h a s  d is s e c te d  f la t  a d u lts  an d  c o n s is te n t ly  found  v i r u s  in  the 
s a l iv a r y  g lan d s  and  l e s s  f r e q u e n t ly  in  the  g u t. He h as  a ls o  c a r r i e d  out 
p r e l im in a r y  w o rk  on the  h is to lo g y  o f f la t  a d u lt  t ic k s .  P o r t io n s  o f the  e x o ­
s k e le to n  w e re  d is s e c te d  o ff w ith o u t d is tu r b in g  the i n t e r n a l  a n a to m y  and  
r a p id  p e n e tr a t io n  of f ix a t iv e s  w as th en  o b ta in e d . G ood c e l lu l a r  d e ta i l  is  
o b ta in e d  w ith  c o n v e n tio n a l  s t a in s .  T he w o rk  is  p r e p a r a t o r y  to a  s tu d y  o f 
d is t r ib u t io n  o f v i r u s  in  D. a n d e r s o n i  and  i t s  e f fe c t  on  the  t ic k .

B . P o w a s s a n  V iru s

F ie ld  S tu d ie s :  T he o b je c t iv e s  o f f ie ld  s tu d y  a r e  to:

1) D e te rm in e  i ts  im p o r ta n c e  a s  a  c a u s e  o f h u m an  d i s e a s e .
2) S tu dy  i ts  e c o lo g y .

D a ta  O b ta in e d :

T he in i t ia l  s t r a i n  i s o la te d  h e r e  f r o m  D. a n d e r s o n i  in  1952 d if f e r s  
f r o m  th e  P o w a s s a n  v ir u s  by  b e in g  n e u t r a l i z e d  to a s l ig h t  e x te n t  by S t. L o u is  
im m u n e  s e r u m  and  by so m e  h u m an  s e r a  c o n ta in in g  S L E  a n t ib o d ie s .  In 
a r e a s  w h e re  th e r e  is  a  h ig h  in c id e n c e  o f S L E  a n t ib o d ie s ,  th e r e  is  an  i n c r e a s e  
in  s e r a  w h ich  n e u t r a l iz e  o u r  s t r a i n  (791A -52) of P o w a s s a n  v i r u s .



- 116 -

Table 2. Incidence of SLE & 791A-52 Antibodies

791A-52 % SLE *  ..
Minnesota i / w .2% • 7$
Wyoming 5/566 .5% *
North Dakota 1/58 2$> 1$
Nebraska 9/lMf 6/. ?
Oregon 8/68 12$ 60/119 5<#

* A SLE antibody 
Montana has 3$

study has not been carried out in  Wyoming - neighboring

O ur o r ig in a l  s t r a i n  o f P o w a s s a n  v ir u s  c a n n o t, th e r e f o r e ,  be u s e d  
in  a n tib o d y  s u r v e y s  w ith  any  a s s u r a n c e  th a t  P o w a s s a n  a n t ib o d ie s  a r e  
b e in g  d e te c te d  and  o u r r e s u l t s  to d a te  m u s t  be r e v a lu a te d .

W ork  h a s  c o n tin u e d  in  the B la c k  H ills  o f S o u th  D a k o ta . T h is  Ju n e  
v ir u s  w as i s o la te d  f ro m  a b lood  c lo t  o b ta in e d  f r o m  a  p o o l o f 2 p e r o m y s c u s ,
1 of 49 e x a m in e d , and o n ce  f r o m  175 a d u lt  D. a n d e r s o n i .  S in ce  th e r e  is  a  
r e l a t iv e ly  h ig h  in c id e n c e  of C T F  v i r u s  in fe c t io n  o f D . a n d e r s o n i  in  th is  
a r e a ,  i t  is  p o s s ib le  th a t th is  v ir u s  m ay  i n t e r f e r e  w ith  i s o la t io n  o f P o w a s s a n  
v i r u s .  S m a ll  m a m m a ls  in  th is  a r e a  a r e  in f e s te d  w ith  Ix o d es  s p . o f l a r v a e  
and  n y m p h s a s  w e ll as  w ith  th o se  o f D. a n d e r s o n i .  D a ta  o b ta in e d  to d a te  
a r e  too  s c a n ty  to a llo w  m o re  th an  a  g u e ss  a s  to  the  e c o lo g y  o f th e  v i r u s .
It is  s u s p e c te d  th a t  s m a l l  m a m m a ls  and  so m e  t ic k  p a r a s i t e s  m a in ta in  the  
v i r u s .

II . M o squ ito  T r a n s m i t te d  V ir u s e s .

A. W e s te rn  E q u in e  E n c e p h a l i t i s  V iru s .

O b je c t iv e s  o f S tu d y : By a  s y s te m a t ic  s tu d y  of v e r t e b r a t e  s p e c ie s  and
th e i r  e c to p a r a s i t e s  o b ta in  c lu e s  a s  to the o v e r w in te r in g  m e c h a n is m .
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F ie ld  D a ta :
D u rin g  S e p te m b e r  and  O c to b e r  1961, in  the  O re g o n  s tu d y  a r e a ,  

v e r t e b r a t e  s p e c ie s ,  m a m m a lia n  and  a v ia n , w e re  b led  to g e t c o m p a ra t iv e  
a n tib o d y  r a t e s .  S w ine and  j a c k r a b b i t  s e r a  h ad  an  a p p r e c ia b le  in c id e n c e  
of W EE a n tib o d ie s  m a k in g  i t  n e c e s s a r y  to c o n s id e r  m a m m a ls  in  the  s tu d y  
of an  o v e r w in te r in g  m e c h a n is m .

Table 3« Antibody Survey -  Oregon and North Dakota 1961

WEE SLE
OREGON
Swine -  9-28-61 27/9-9 18/*f5
Chicken (not sen tin e l) 10-2-61 V 7 1 1/ 7 1

Rabbit (domestic) 10-3-61 0/6 0/6

Horse -  October 1961 k /k 2/3

Sentinel chickens 10-^ 61 2/12 0/12
Packrats 0/6 2/6
Peromys cus 0/10 o /k
C ottontail 0/2 0/2
Jack rabbit 3/16 0 /15

Magpie 1/1 0/1
Bullsnake 0/1 0/2

Mus sp. 0/2

Mule deer 0/1 0/1
NORTH DAKOTA
Sentinel chickens -Sept. 1961 1/12 0 /11

Swine -  September 1961 11/50 0/99

Turkeys -  September 1961 0/53 1/53

In S e p te m b e r  and  O c to b e r  1961, a f t e r  th e  m o sq u ito  s e a s o n  and  in  
M ay and  e a r ly  Ju n e , 1962, p r i o r  to the  a p p e a ra n c e  of an  a p p re c ia b le  
n u m b e r  o f the 1962 g e n e ra t io n  o f m o s q u i to e s ,  b lood  w as c o l le c te d  f r o m  
v e r t e b r a t e  s p e c ie s , p r i m a r i ly  m a m m a ls ,  to d e te rm in e  w h e th e r  v i r u s
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could be iso la ted . No virus was found although there had been a high 
incidence of WEE virus infection in C. ta r sa lis  the sum m er of 1961. The 
anim als bled are lis ted  in Table 4.

Table 4 . Vertebrate Bloods - Vale, Oregon - 1961 and 1962 - Iso la tio n  Attempts

Sept. - Oct;. 1961 May - June 1962
Ground squ irrels 135
Peromyscus 18 54
Owl 1
House mouse 1
Jack rabbit 16 2
C ottontail 3 9
Marmot 16
Bullsnake 2 6
Kangaroo rat 3
Packrat 6 3
Magpie 2 19
Racer 1
Lizard 1
Hawk 1
Pocket mouse 5
Mus. sp. 2

Totals 49 257

To date, exam ination of C. ta r sa lis co llected  in Oregon during 1962
shows a very  low  incidence of WEE virus and a m oderate incidence of SLE
virus infection .

Table 5» Iso la tio n  of Virus from C. ta r sa lis  - Oregon 1962

No. Mosq0Examined No. Pools + WEE + SLE
May 45 20 0 0
June 24 15 0 0
July 2308 49 1 3
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T h is  c o n t r a s t s  w ith  th e  s u m m e r s  o f I960 and  1961 w hen W EE is o la t io n s  

p r e d o m in a te d  and  th e  in c id e n c e  o f in fe c t io n  in  C. t a r s a l i s  w as h ig h . T he 
n e a r ly  c o m p le te  d is a p p e a r a n c e  o f W EE v i r u s  fo llo w in g  s u m m e r s  w ith  a  
h ig h  in c id e n c e  o f in fe c t io n  is  d if f ic u l t  to e x p la in  on the  h y p o th e s is  th a t  
e i t h e r  h ib e rn a t in g  C . t a r  s a l i s  o r  b i r d s  c a r r y  v ir u s  th ro u g h  w in te r .

N o r th  D ak o ta  S tu dy  A r e a :

E x a m in a tio n  o f a n im a l  s e r a  (T a b le  3) a t the  end  o f the  1961 m o s q u ito  
s e a s o n  in d ic a te d  th a t ,  a s  in  O re g o n , sw in e  a r e  b e t te r  in d ic a to r s  o f v i r u s  
p r e s e n c e  th a n  c h ic k e n s  o r  tu r k e y s .  E x a m in a tio n  of s e r a  a s  w e ll a s  p r e v io u s ly  
r e p o r te d  m o sq u ito  e x a m in a t io n s  in d ic a te d  a  low  le v e l  o f W EE v ir u s  a c t iv i ty  - 
a  s i tu a t io n  th a t h a s  p r e v a i le d  fo r  3 y e a r s .  T he in c id e n c e  o f W EE v i r u s  
in fe c t io n  o f C . t a r s a l i s  h a s  b een  so  lo w  an d  the  p o p u la tio n  o f C . t a r s a l i s  a t 
su c h  a  lo w  le v e l  th a t  i t  is  d if f ic u l t  to a c c o u n t fo r  the  m in im a l  p r e s e n c e  
o f W EE v i r u s  by a  C . t a r  s a l i s - b i r d  c y c le  an d  m a k e s  an y  o v e r w in te r in g  o f 
v i r u s  by  e i th e r  b i r d s  o r  C . t a r s a l i s  u n l ik e ly . T he 1962 m o s q u i to e s  h av e  
n o t b ee n  e x a m in e d  y e t.

A la s k a  F ie ld  S tu d ie s :

A la s k a  a p p e a re d  to be a f a v o ra b le  a r e a  to  t e s t  th e  h y p o th e s is  th a t  
l a te n t  in fe c t io n  in  b ir d s  m a y  be an  o v e r w in te r in g  m e c h a n is m  s in c e  m a n y  
w a te r  b i r d s  sp e n d  th e  w in te r  in  e n d e m ic  a r e a s  and  the  s u m m e r s  in  A la s k a  
w h e re  a  s u m m e r  v ir u s  c y c le  a p p e a r s  u n l ik e ly . T h e r e f o r e ,  an y  v ir u s  
i s o la te d  c o u ld  be p r e s u m e d  to r e p r e s e n t  a  l a te n t  in fe c t io n  a c q u ir e d  in  a 
s o u th e r n  a r e a .  T he A r c t ic  H e a lth  R e s e a r c h  C e n te r ,  D r . H o p la , D r . S la d en  
o f Jo h n s  H opkins h av e  a l l  s u p p lie d  m a t e r i a l .  A lth o u gh  an  o c c a s io n a l  b i r d  
h a s  s e r u m  n e u t r a l iz in g  S L E  o r  W EE v i r u s  (T a b le  6), i t  h a s  b e e n  im p o s s ib le  
to i s o la te  v ir u s  f r o m  117 b ir d  t i s s u e s  and  52 b ir d  b lo o d s  r e c e iv e d  in  A u g u s t 
1961 f r o m  the  A rc t ic  H e a lth  R e s e a r c h  C e n te r  o r  f r o m  159 b i r d  b lo o d s  
e x a m in e d  f r o m  the A e ro  M e d ic a l L a b o r a to r y  (D r . H o p la ).

Table 6* Presence of SLE and WEE Antibodies in  A rctic Bird Sera

S entinel Chickens 
WEE

Wild
SLE

Birds
WEE

Aero Med. Laboratory (Dr. Hopla) l/j't*
A rctic Health Research Center 0/20 1/100 0/101
P r ib ilo f f 's  (Dr. Sladen) 1/28* 0/31

* An additional one was p o sitiv e  on screen but there was in su ff ic ie n t  quantity of serum to repeat.
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L a b o ra to r y  S tu d ie s :
To g e t in fo rm a tio n  r e g a r d in g  th e  e f fe c t  o f s p r in g t im e  t e m p e r a t u r e s  

on the  e x t r in s ic  in c u b a tio n  p e r io d  in  C . t a r s a l i s ,  R u s h  in fe c te d  C . t a r s a l i s  
by fe ed in g  on  a  c h ic k . T h e s e  w e re  d iv id e d  in to  2 g ro u p s .  T h o se  k e p t  a t  
r o o m  te m p e r a tu r e  h ad  v ir u s  in  the s a l iv a r y  g lan d  w ith in  4 d a y s .  T h o se  
k e p t o u ts id e  d u r in g  A p r i l  h ad  no v i r u s  in  the  s a l iv a r y  g lan d  a t  th e  en d  o f 
21 d ay s  and  1 m o sq u ito  h ad  n o t c o m p le te ly  d ig e s te d  i t s  b lood  m e a l  w ith in  
th is  p e r io d .  It i s  c o n s id e r e d  to be f u r th e r  e v id e n c e  in  s u p p o r t  o f th e  
b e l ie f  th a t  a  C . t a r s a l i s - b i r d  v i r u s  c y c le  d o es  n o t ta k e  p la c e  d u r in g  s p r in g  
in  the  n o r th w e s te r n  U .S .

S in ce  th e r e  is  so m e  e v id e n c e  th a t  a d a p tin g  C . t a r s a l i s  to the  u s u a l  
i n s e c t a r y  c o n d it io n s  s e le c t s  a  p o p u la tio n  w hich  d i f f e r s  in  i t s  c a p a c i ty  to 
s u p p o r t  v i r u s  g ro w th  and  b e c a u s e  i t  is  d e s i r e d  to g e t m o re  d a ta  on a b i l i ty  
o f in fe c te d  C . t a r s a l i s  to p a s s  the  w in te r  s u c c e s s f u l ly  u n d e r  c o n d it io n s  
found in  th e  n o r th e r n  U .S . ,  R u sh  h as  a t te m p te d  to  m a in ta in  C. t a r s a l i s  
th ro u g h o u t th e  y e a r  in  an  o u ts id e  i n s e c t a r y  by b u ild in g  an  i n s e c t a r y  
a d ja c e n t  to an  a r t i f i c i a l  h ib e rn a t in g  q u a r te r  ( ro c k s  c o v e re d  by e a r th ) .
S e v e r a l  th o u sa n d  m o s q u ito e s  w e re  p la c e d  in  th is  i n s e c t a r y  d u r in g  the  
s u m m e r  o f 1961 and  e x p o se d  to in fe c te d  c h ic k e n s .  D u rin g  the  s p r in g  of 
19 62, o n ly  2 m o s q u ito e s  e m e rg e d .

B . S t. L o u is  E n c e p h a l i t is  V iru s .

O b je c t iv e s  o f S tu dy : M ore  a d e q u a te  d a ta  on  s u m m e r  and  w in te r  m a in te n a n c e
a r e  r e q u i r e d .  E v id e n c e  o b ta in e d  h e r e  and  e ls e w h e r e  in d ic a te s  th a t  W E E  an d  
S L E  v ir u s  h av e  a  d if fe re n t  e c o lo g y  and  th a t  i t  c a n n o t be a s s u m e d  th a t  b i r d s  
p la y  the im p o r ta n t  ro le  in  th e  m a in te n a n c e  of S L E  v i r u s  th a t  th e y  do w ith  
th e  W EE v i r u s .
F ie ld  D a ta :

As sh ow n  in  T a b le  5, S L E  v i r u s  h as  b ee n  i s o la te d  f r o m  C . t a r s a l i s  
m o re  f r e q u e n t ly  d u r in g  1962 th an  W EE v i r u s .  S im i la r  o b s e r v a t io n s  
in d ic a t in g  a  la c k  o f c o r r e s p o n d e n c e  b e tw ee n  the  o c c u r r e n c e  o f W EE and  
S L E  v ir u s  h av e  b e e n  o b ta in e d  in  the  p a s t .  C o r r e l a t i o n  b e tw een  S L E  an d  
W EE in fe c tio n  r a t e s  in  C . t a r s a l i s  w ould be e x p e c te d  i f  the e c o lo g y  o f S L E  
and  W EE v i r u s e s  w e re  s i m i l a r .
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A n tib o d y  S u rv e y s :
R e s u l t s  of a n tib o d y  s u r v e y s  d u r in g  la te  s u m m e r  and  f a l l  o f 19 61 a r e  

show n  in  T a b le  3. In O re g o n , sw in e  a p p e a r  to be b e t te r  in d ic a to r s  o f the  
p r e s e n c e  o f S L E  v ir u s  th a n  c h ic k e n s .  B ird s  h ad  a  lo w  in c id e n c e  of a n t i ­
b o d ie s .  T he h ig h  a n tib o d y  in c id e n c e  in  sw in e  s e r a  is  r e m a r k a b le  in  v ie w  
o f th e  a b s e n c e  of v i r u s  in  C . t a r s a l i s  d u r in g  1961.

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 ID E M IO L O G Y , U N IV ER SITY  O F  C A L IF O R N IA  SC H O O L  O F 

P U B L IC  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 IV E  
R E S E A R C H  P R O JE C T  W ITH E N C E P H A L IT IS  S E C T IO N , C .D . C .

AND 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  H E A L T H

In v e s tig a t io n s  h av e  b ee n  c o n tin u e d  on th e  w in te r t im e  p r e s i s t e n c e  
o f W EE and  S L E  v i r u s e s  in  an  e n d e m ic  a r e a ,  K e rn  C o un ty , C a l i fo rn ia .
S L E  v i r u s  w as i s o la te d  f r o m  C u lex  t a r s a l i s  c o l le c te d  in  F e b r u a r y ,  1961. 
T h e s e  w e re  d e p le te  m o s q u ito e s  th a t  h ad  p ro b a b ly  fed  on a  v i r u s  s o u r c e  
in  J a n u a r y .  No v ir u s  i s o la t io n s  w e re  m ad e  in  t e s t s  o f 4 , 900 C u l i s e ta  
in o r n a ta .  W EE v ir u s  w as i s o la te d  f r o m  b lo o d  s a m p le s  f r o m  a  w h ite  - 
c ro w n e d  s p a r r o w  c o l le c te d  J a n u a r y  24, 1961, a  C ite l lu s  n e ls o n i  b led  
F e b r u a r y  24, 1961, and  a  M us m u s c u lu s  b le d  M a rc h  3, 1961. T h re e  s t r a i n s  
o f a  v i r u s  w e re  i s o la te d  f r o m  th e  b lo od  o f ja c k  r a b b i t s  and  c o t to n ta i l  r a b b i t s  
b u t a r e  u n id e n tif ie d . No v i r u s  w as i s o la te d  f r o m  p o o ls  o f t ic k s  o r  f le a s .  
S e ro lo g ic  e v id e n c e  c o n tin u e s  to a c c u m u la te  o f a  G ro u p  B v i r u s  in fe c t io n  
o th e r  th a n  S L E  in  r o d e n ts .  No v ir u s  h a s  b een  i s o la te d  f r o m  C . t a r s a l i s  
th a t  too k  x e n o d ia g n o s tic  fe e d in g s  on  o v e r  1, 000 b ir d s  c o l le c te d  in  w in te r  
m o n th s . E x a m in a tio n s  of o v a r io le s  f r o m  s a m p le s  o f a  C. t a r s a l i s  p o p u ­
la t io n  a llo w  an  a c c u r a te  s e p a r a t io n  in to  p a r o u s  and  n u l l ip a ro u s  c a te g o r i e s .  
In  the  f a l l  and  e a r ly  w in te r ,  a  h ig h  p r o p o r t io n  o f the fe e d in g  p o p u la tio n  w as 
p a r o u s  and  the  s h e l t e r  p o p u la tio n  w as p re d o m in a te ly  n u l l ip a r o u s .  In m id ­
w in te r ,  a l l  fe m a le  C . t a r s a l i s  w e re  n u l l ip a r o u s .  T h e s e  o b s e r v a t io n s  
in d ic a te  th e  m id -w in te r  p o p u la tio n  h ad  n o t ta k e n  a  b lo od  m e a l  an d  w ould  n o t 
fa v o r  th e  o v e rw in te r in g  o f v i r u s e s  in  th is  p o p u la tio n .

A se c o n d  y e a r  of in te n s iv e  C . t a r s a l i s  c o n t ro l  w as c o m p le te d .  W EE 
an d  S L E  v i r u s  t r a n s m is s io n  r e m a in e d  a t a  s ig n if ic a n t  le v e l  in  the  c o n tro l le d  
an d  in  c o m p a r is o n  a r e a s .  I n f i l t r a t io n  of fe m a le  C . t a r s a l i s  in to  the  c o n ­
t r o l l e d  a r e a  w as a  m a jo r  f a c to r  in  p e r s i s t e n c e  of v i r u s e s .  A s tu d y  on th e  
f l ig h t  d i s p e r s a l  o f fe m a le  (3. t a r s a l i s  d o c u m e n te d  the  i n f i l t r a t io n  p a t t e r n .  
S p e c im e n s  m a rk e d  w ith  f lu o r e s c e n t  p a r t i c l e s  w e re  r e l e a s e d  o u ts id e  of the
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29 s q u a re  m ile  c o n tro l le d  a r e a  and  in f i l t r a te d  f r o m  a l l  d i r e c t io n s  in to  
th e  c e n te r  o f the  a r e a .  N u m e ro u s  m a rk e d  s p e c im e n s  w e re  r e c o v e r e d  a t 
d is ta n c e s  up  to 5 m ile s  and  th e  m a x im u m  d i s p e r s a l  w as to 9 .8  m i l e s .
T he e x p e r im e n ta l  c o n tro l  p r o je c t  h a s  b een  s h if te d  to a n o th e r  a r e a  of 50 
s q u a r e  m i le s  fo r th e  s u m m e r  o f 1962.

The d e v e lo p m e n t o f a  s e r i e s  o f s c r e e n in g  and  s p e c i f ic  p r e c ip i t in  
a n t i s e r a  a llo w e d  a c c u r a te  s tu d ie s  o f the fe e d in g  h a b i ts  o f C . t a r s a l i s . It 
w as found th a t  m o s t  C. t a r  s a l i s  fed  on  b i r d s ,  p a r t i c u l a r l y  p a s s e r i n e s .
In so m e  h a b i ta t s ,  th e  dove w as a  f a v o re d  h o s t .  T he m o s t  a v a i la b le  a n im a l  
s p e c ie s  in  an  a r e a  w as m o s t  l ik e ly  to be fed  o n . In s o m e  h a b i ta ts  up  to 
50 p e r  c e n t of C . t a r s a l i s  fe e d in g s  w e re  on m a m m a ls .  N in e ty -e ig h t  p e r  
c e n t of C u l is e ta  in o r n a ta  fe e d in g s  w e re  on m a m m a ls .  S tu d ie s  h av e  c o n ­
tin u e d  on th e  d e v e lo p m e n t of m o re  s p e c if ic  p r e c ip i t in  a n t i s e r a  fo r  the  
id e n t i f ic a t io n  of b loo d  f ro m  v a r io u s  v e r te b r a te  s p e c i e s .  C h ic k e n s  d e v e lo p  
h ig h  t i t e r s  o f s p e c if ic  a n tib o d ie s  to the  s e r u m  a n tig e n s  o f so m e  m a m m a l ia n  
s p e c ie s .  I m m u n o e le c tr o p h o r e s i s  and  O u c h te r lo n y  te c h n iq u e s  a r e  b e in g  
a p p lie d  to a  f u r th e r  u n d e rs ta n d in g  o f the v a r io u s  im m u n o lo g ic  p r o b le m s .

In  1961, th e r e  w as one W EE c a s e  in  m a n , an d  two in  h o r s e s  in  K e rn  
C o u n ty . T he v e c to r  p o p u la tio n  w as s m a l l  in  m o s t  a r e a s ,  and  e x c e p t  in  
s p e c ia l  s tu d y  a r e a s ,  th e r e  w as l i t t l e  W EE and  S L E  v i r u s  t r a n s m i s s i o n  to 
c h ic k e n s .  T h e re  w as s h o r ta g e  of w a te r  w hich  l im i te d  m o sq u ito  s o u r c e s  
and  fa v o re d  e f fe c t iv e  v e c to r  c o n t r o l .  T e m p e r a tu r e s  w e re  abov e  n o r m a l  
and  fa v o ra b le  fo r  r a p id  v ir u s  t r a n s m is s io n .  In  1962, th e r e  w e re  no h u m a n  
o r  h o r s e  c a s e s  a s  o f A ug ust 1. W EE v i r u s  w as f i r s t  d e te c te d  in  C . t a r s a l i s  
in  m id  J u ly , but in  m o s t  of th e  a r e a  th e  v e c to r  p o p u la tio n  r e m a in e d  a t a  
lo w  le v e l .

C F  a n t ib o d ie s  to W EE and  S L E  v i r u s e s  w e re  u n d e te c ta b le  in  50 p e r  
c e n t of p ro v e n  c l in ic a l  c a s e s  a f te r  th r e e  y e a r s  an d  in  a lm o s t  a l l  c a s e s  
a f t e r  s ix  y e a r s .  A n tib o d ie s  p e r s i s t e d  lo n g e s t  in  th o s e  in d iv id u a ls  w ith  
m a x im u m  in i t ia l  t i t e r s .  An e q u a tio n  w as d e v e lo p e d  w hich  m a y  a llo w  
e p id e m io lo g ic  in t e r p r e ta t io n  f r o m  a  s in g le  C F  s e r o lo g ic  s u rv e y  w ith  
r e s p e c t  to in fe c t io n  r a t e s  in  p re v io u s  y e a r s .  In c l in ic a l  c a s e s ,  HAI an d  
n e u t r a l iz in g  a n t ib o d ie s  l a s te d  lo n g e r  th an  C F  a n t ib o d ie s .

S u rv e y s  fo r  HAI a n t ib o d ie s  in  s a m p le s  o f n o r m a l  e x p o se d  p o p u la t io n s  
in d ic a te d  th a t  a  n u m b e r  of p e r s o n s  h ad  in a p p a re n t  in f e c t io n s  w ith  W EE 
an d  S L E  v i r u s e s  o v e r  an  1 8 -m o n th  p e r io d .  A n u m b e r  o f in d iv id u a ls  w ith  
W EE n e u t r a l iz in g  a n tib o d ie s  h ad  no HAI a n t ib o d ie s .  T he r e v e r s e  w as 
t r u e  fo r S L E  a n t ib o d ie s ,  a  p o s s ib le  in d ic a t io n  of in fe c t io n  w ith  a n o th e r  
g ro u p  B v i r u s .
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F lu o r e s c e n t  a n tib o d y  s tu d ie s  w ith  W EE v ir u s  h av e  p r o g r e s s e d  to 

the  p o in t o f p la n n in g  th e i r  a p p l ic a t io n  to  v i r u s  d e te c tio n  an d  id e n ti f ic a t io n  
p r o b l e m s .

R E P O R T  F R O M  D R. HUGH H. SM ITH  
A RBO VIRU S U N IT , U N IV ER SITY  O F  A R IZO N A  

TU CSO N , A R IZO N A

M a te r ia l  c o l le c te d  d u r in g  the h o t s e a s o n  of 1961 in  the T u c s o n  a r e a  
h a s  b e e n  t e s te d  fo r  e v id e n c e  of a c t iv i ty  of W e s te rn  and  S t. L o u is  
e n c e p h a l i t i s  v i r u s e s .

U sin g  th e  HAI te c h n iq u e , the fo llo w in g  r e s u l t s  w e re  o b ta in e d :
+ +

No. S e r a  S L E  W E E

H u m a n  s e r a  ( A d u l t s - m o s t l y
f r o m  B l o o d  B a n k  don o r s ) 293 12 0

W i l d  c a u g h t  b i r d s 535 14 1

S e n t i n e l  c h i c k e n s 136 2 2

W i l d  c a u g h t  m a m m a l s  
( m o s t l y  rod e n t s )

375 6 0

H o r s e s 8 0 2

1 3 4 7 34 5

A tte m p ts  to  i s o la te  v i r u s  by in o c u la tio n  of s p e c im e n s  in to  l e s s  th an  
4 - h o u r - o ld  c h ic k s  and  by in o c u la tio n  in to  h a m s te r  k id n e y  c e l l  c u l tu r e s ,  to  
d a te ,  h a s  b ee n  n e g a t iv e .  S p e c im e n s  te s te d  h av e  c o n s is te d  o f m o sq u ito  
p o o ls  and  b lood  and  t i s s u e  s a m p le s  f r o m  s e v e r a l  s p e c ie s  o f w ild  b ir d s  an d  
r o d e n t s .  So f a r ,  so m e  191 s p e c im e n s  h av e  b e e n  t e s te d  in  c h ic k s  an d  165 
h av e  b e e n  g iv en  two p a s s a g e s  in  h a m s te r  k id n e y  c e l l  c u l tu r e .  W o rk  a lo n g  
th e s e  l in e s  is  co n tin u in g .

It i s  e x p e c te d  th a t  an  a d e q u a te  su p p ly  o f su c k lin g  m ic e  w ill  so o n  be 
a v a i la b le  fo r  u s e  in  v ir u s  i s o la t io n s .

C o lle c t io n s  of f ie ld  s p e c im e n s  a r e  p ro c e e d in g  a lo n g  the  s a m e  l in e s  
d u r in g  the  c u r r e n t  ho t s e a s o n .
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The u se  o f o th e r  v i r a l  a n tig e n s  fo r  te s t in g  lo c a l  s p e c im e n s  is  
p la n n e d , e s p e c ia l ly  E a s t e r n  E E .

R E P O R T  F R O M  E N C E P H A L IT IS  S E C T IO N , USPHS 
C O M M U N IC A B LE D ISEA SE C E N T E R , G R E E L E Y , C O LO R A D O

I. R e p o r t  f r o m  G re e le y ,  C o lo ra d o , D r . A. D. H e s s ,  D r . L . C . L a M o tte , 
and  D r. G. J .  L o v e .

E f f o r ts  to i s o la te  v i r a l  a g e n ts  in  th e  C o lo ra d o  s tu d y  a r e a s  h av e  
y ie ld e d  a  C a l i fo rn ia  v ir u s  s t r a i n  f r o m  a  p o o l o f C u l i s e ta  in o r n a ta ,  c o l le c te d  
b e tw ee n  9 Ju n e  and  29 A u g u s t, 1961, a t the 6, 500 foo t e le v a tio n  in  o u r  
m o u n ta in  s tu d y  a r e a .  M odoc v ir u s  w as i s o la te d  f r o m  the  h e a r t  t i s s u e  o f 
a  ju v e n ile  m a le  P e r o m y s c u s  m a n ic u la tu s ,  c o l le c te d  on 12 M ay, 1961, in  
th e  S t. V ra in  r i v e r  b o tto m la n d  n e a r  G re e le y .  T he i s o la te  w as id e n ti f ie d  
by D r. L eo  T h o m a s , R ock y  M ou n ta in  L a b o r a to r y .  T h is  is  the f i r s t  
i s o la t io n  o f M odoc v ir u s  f r o m  C o lo ra d o  and  is  p a r t i c u l a r l y  in t e r e s t in g  
s in c e  i t  c a m e  f r o m  a p re d o m in a n t ly  ju v e n ile  P e r o m y s c u s  p o p u la tio n  in  
the  e a r ly  s p r in g .

S e a r c h  fo r the  o v e rw in te r in g  r e s e r v o i r  o f WE r e s u l t e d  in  th e  i s o la t io n  
o f th is  v i r u s  f r o m  the b ra in  o f an  a p p a re n t ly  h e a l th  M ic ro tu s  s p . c o l le c te d  
30 M a rc h , I960, in  the S t. V ra in  s tu d y  a r e a .  T h is  i s o la t io n  w as m a d e  in  
8 -d a y  e m b ry o n a te d  e g g s . A b lood  c lo t  w as n e g a tiv e  and  a  1:20 d ilu tio n  o f 
th e  s e r a  o n ly  p a r t i a l l y  in h ib i te d  WE a n tig e n  in  the  HAI t e s t .  T h is  i s o la t io n  
w as m ad e  a t the t im e  w hen s m a l l  m a m m a ls  e x h ib i te d  an  HA in h ib i to r  to  
W E a n tig e n .
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 ts ,  D r . R ic h a r d  O . H a y e s .

1
E E  v i r u s  w as found to o v e rw in te r  in  e x p e r im e n ta l ly  in fe c te d  s p o t te d  

t u r t l e s  and  a  g a r t e r  s n a k e . S p e c im e n s  w e re  in o c u la te d  on N o v e m b e r  2,
1961, an d  h e ld  fo r  one w eek  a t r o o m  t e m p e r a t u r e .  S n a k es  w e re  th e n  p la c e d  
in  an  o u td o o r  o v e rw in te r in g  ca g e  an d  t u r t l e s  w e re  h e ld  in  w a te r  in  a 
r e f r i g e r a t o r  a t 40 + 5 F .  P r e - h ib e r n a t io n  b lo o d s  ta k e n  N o v e m b e r  9, 1961, 
c o n ta in e d  E E  v i r u s  a s  d id  b lood  f r o m  the t u r t l e s  ta k e n  F e b r u a r y  2, an d  
A p r i l  20, 1962. B lo o d  f r o m  one g a r t e r  sn a k e  ta k e n  on A p r i l  20 w as 
p o s i t iv e  a ls o .  N eg a tiv e  r e s u l t s  w e re  o b ta in e d  w ith  f iv e  p a in te d  t u r t l e s ,  
two box t u r t l e s ,  and  one w ood t u r t l e .
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S tu d ie s  o f th e  d ie l  a c t iv i ty  c y c le s  of a d u lt  C u l is e ta  m e la n u r a  in d ic a te  
th a t  p e a k  a c t iv i ty  o c c u r r e d  d u r in g  the  2 -h o u r  p e r io d  fo llo w in g  s u n s e t .  S uch  
a c t iv i ty  in  i t s  sw am p  h a b i ta t  w ould  f a c i l i t a te  fe e d in g  on w ild  b i r d s  and  
r e d u c e  th e  o p p o r tu n ity  fo r  fe e d in g  on m a n . T h is  m ay  c o n tr ib u te  to w a rd  
i t s  im p o r ta n c e  a s  an  e n z o o tic  v e c to r  o f E E  v i r u s  and  i t s  a p p a r e n t  u n im p o r ta n c e  
a s  an  e p id e m ic  v e c to r .
III . R e p o r t  f r o m  P la in v ie w , T e x a s , B ru c e  F r a n c y .

R e s id u a l  l a r v ic id e s  a p p lie d  to  a l l  p o te n t ia l  m o sq u ito  b re e d in g  a r e a s  
w ith in  a  t h r e e - m i l e  r a d iu s  o f H ale  C e n te r ,  T e x a s ,  f a i le d  to r e d u c e  
s u b s ta n t i a l ly  the a d u lt C u lex  t a r s a l i s  p o p u la tio n . T he a n t ic ip a te d  r e s i d u a l  
e f fe c ts  o f th e  l a r v ic id e s  w e re  n o t o b ta in e d , so  th a t f r e q u e n t  r e t r e a tm e n t  
o f m a n y  a r e a s  w as n e c e s s a r y .  L a r v a l  d e n s i t ie s  w e re  c o n tro l le d  in  th is  
m a n n e r ,  bu t a d u lts  a p p a re n t ly  i n f i l t r a te d  th e  t h r e e - m i l e  a r e a  in  su c h  
n u m b e r s  th a t  l ig h t  t r a p  and  sh e d  t r a p  c o l le c t io n s  w e re  o n ly  s l ig h t ly  lo w e r  
th a n  w ould  h av e  b een  e x p e c te d  w ith o u t t r e a tm e n t .  T h e re  w as so m e  e v id e n c e  
th a t  a d u lt  p o p u la tio n s  in  th e  c e n te r  of the  t r e a t e d  a r e a  w e re  s u p p r e s s e d .

E v a lu a t io n  o f th e  e f f o r t s  to  c o n t r o l  v e c to r s  on v i r u s  t r a n s m i s s i o n  
r a t e s  a w a its  t e s t s  on  s e r a  f r o m  s e n t in e l  c h ic k e n s .

IV . R e p o r t  f r o m  W a n a tc h e e , W ash in g to n , L o u is  J .  O gd en .

L a r v ic id a l  c o n t ro l  o f m o s q u ito e s  in  an  a r e a  o f a p p ro x im a te ly  17 s q u a r e  
m i le s  in  th e  C o lu m b ia  B a s in  e f fe c t iv e ly  r e d u c e d  m o sq u ito  p ro d u c tio n .  
C o n tin u o u s  in s p e c tio n s  o f b re e d in g  a r e a s  sh o w ed  .15 to ta l  l a r v a e  and  .0 7
C . t a r s a l i s  la r v a e  p e r  d ip  in  the  t r e a t e d  a r e a  c o m p a re d  w ith  1.1 to ta l  l a r v a e  
an d  0 .4  C . t a r s a l i s  l a r v a e  p e r  d ip  in  th e  u n t r e a te d  a r e a s .  H o w ev e r, 
b e c a u s e  o f r a p id  p e r c o la t io n  th ro u g h  b re e d in g  s i t e s  in to  the  c o a r s e  s o i l s  
p r e v a le n t  in  the  a r e a ,  the e f f e c t iv e n e s s  o f d ie ld r in  r e s i d u a l  l a r v ic id e  w as 
o f s h o r t  d u r a t io n .  F r e q u e n t  r e t r e a tm e n t s  w e re  r e q u i r e d  on a r e a s  s u p p lie d  
by  s e e p a g e  o r  by p ro lo n g e d  i r r i g a t i o n  o f in d iv id u a l  f ie ld s .

In  s p i te  of the  r e a s o n a b ly  e f fe c t iv e  c o n tro l  of m o sq u ito  p ro d u c tio n ,
C . t a r s a l i s  fe m a le  p o p u la tio n s  a t th e  c e n te r  o f the  a r e a  w e re  o n ly  s l ig h t ly  
r e d u c e d  u n t i l  la te  J u ly  and  e x c e e d e d  the  p o p u la tio n s  in  c o m p a r is o n  a r e a s  
th e  f i r s t  tw o w eek s o f A u g u s t. L igh t t r a p s  in  the t r e a t e d  a r e a  a v e ra g e d  
9 .0  C . t a r s a l i s  p e r  t r a p  n ig h t th ro u g h o u t th e  s u m m e r  an d  1 3 .9  p e r  t r a p  
n ig h t in  th e  u n t r e a te d  a r e a .  T h e re  w as c i r c u m s ta n t i a l  e v id e n c e  b a s e d  on 
th e  r a t io  o f m a le s  to  f e m a le s  th a t  s p e c im e n s  w e re  i n f i l t r a t i n g  f r o m  b re e d in g  
s i t e s  b ey o n d  the  t r e a t e d  a r e a .  T he c o n t r o l le d  a r e a  w as ro u g h ly  c i r c u l a r  
w ith  a v e r a g e  ra d iu s  o f a p p ro x im a te ly  two m i l e s .  F l ig h t  r a n g e  s tu d ie s  
c a r r i e d  o u t in  K e rn  C ou n ty , C a l i f o r n ia ,  d u r in g  1961 in d ic a te  th a t  C . t a r s a l i s  
w ou ld  be e x p e c te d  to i n f i l t r a te  m u ch  f a r t h e r  th an  two m i l e s .
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D a ta  f r o m  s e n t in e l  c h ic k e n  f lo c k s  in  the  t r e a t e d  an d  u n t r e a te d  
c o m p a r is o n  a r e a s  in d ic a te d  th a t  th e  m o sq u ito  c o n t r o l  o p e ra t io n s  d id  n o t 
p ro d u c e  a  r e d u c t io n  in  WE t r a n s m i s s i o n  r a t e s .  WE in fe c t io n  r a t e s  in  
th e  c o m p a r is o n  a r e a  w e re  60% and  46% fo r  I960  an d  1961, r e s p e c t iv e ly ;  
the  r a t e s  in  the  t r e a t e d  a r e a  fo r  th e  s a m e  y e a r s  w e re  41% and  55%.

T h e s e  r e s u l t s  c o n f i rm  o b s e r v a t io n s  in  o th e r  a r e a s  w h ich  in d ic a te  
th a t  c o n t ro l  o f e n c e p h a l i t is  v i r u s  a c t iv i ty  by la r v ic id in g  m o sq u ito  b re e d in g  
a r e a s  is  n o t e f fe c t iv e  w ith in  a  s m a l l  a r e a .  T h e  e f f e c t iv e n e s s  o f th is  
te c h n iq u e  on a  l a r g e r  a r e a  r e m a in s  to  be d e m o n s t r a te d .

V . R e p o r t  f r o m  B a k e r s f ie ld ,  C a li fo rn ia ,  D r . R . E . B e lla m y .

(T h is  in f o r m a tio n  is  in c lu d e d  in  the  r e p o r t  f r o m  the  S ch o o l o f 
P u b lic  H e a lth , U n iv e r s i ty  o f C a li fo rn ia ,  B e rk e le y )

R E P O R T  F R O M  D RS. J .  V . IRONS AND J . E .  G RIM ES 
S T A T E  O F  TEXA S D E P A R T M E N T  O F  H E A L T H  

A U STIN , TEXA S
In w o rk in g  w ith  one o f o u r  v i r u s  i s o la te s  f r o m  C u lex  t a r s a l i s  

m o s q u i to e s ,  c o l le c te d  in  1961 f r o m  th e  L u b b o ck  a r e a ,  a  h e m a g g lu t in in  
h a s  b een  d e m o n s t r a te d  w ith  the  s u c r o s e - a c e to n e  e x t r a c t io n  o f s u c k lin g  
m o u se  b r a in .  T he o p tim u m  c o n d it io n s  fo r  h e m a g g lu t in a tio n  o f g o o se  
c e l l s  is  pH 6. 0 a t  37C . A du lt m ic e  a r e  n o t k i l le d  by th is  v i r u s ,  b u t i t  
i s  h ig h ly  p a th o g e n ic  fo r c h ic k  e m b ry o s  in o c u la te d  e i t h e r  by a m n io t ic  s a c  
o r  yolk  s a c  r o u te s .  A v i r e m ia  is  p ro d u c e d  by th is  v i r u s  w hen in o c u la te d  
in to  n ew ly  h a tc h e d  c h ic k s . H e m a g g lu t in a tio n - in h ib it io n  t e s t s  w ith  know n 
a n t i s e r a  h av e  show n  th a t  th is  v i r u s  is  n o t W e s te rn ,  E a s t e r n ,  S t. L o u is ,  
C a l i fo rn ia ,  A ed e s  t r i v i t a t t u s ,  o r  C ach e  V a lle y  v i r u s .  It is  h o p ed  th a t  in  
th e  n e a r  fu tu re  a n t i s e r a  w ill be o b ta in e d  and  t e s te d  to  d e te r m in e  th e  
r e la t io n s h ip  o f th is  v i r u s  to o th e r  know n v i r u s e s .

H e m a g g lu t in a tio n - in h ib it io n  t e s t s  h av e  b e e n  p e r f o r m e d  w ith  the  ab o v e  
v i r u s  w ith  h u m a n , h o r s e ,  s m a l l  m a m m a l ,  an d  a v ia n  s e r a  f r o m  the  L u b b o ck  
a r e a .  T h e re  is  no e v id e n c e  o f a n t ib o d ie s  in  the  h u m a n  o r  m a m m a l  s e r a ,  
bu t HI a n t ib o d ie s  h av e  b een  d e m o n s t r a te d  in  c h ic k e n  s e r a  and  o n e  w ild  
b ir d .  As y e t no n e u t r a l i z a t io n  t e s t s  h av e  b ee n  don e  on  th/e HI p o s i t iv e  
s e r a ,  bu t th e  HI w ould  s e e m  to be s p e c if ic  in  th a t  th e s e  s e r a  a r e  n e g a tiv e  
in  HI t e s t s  w ith  o th e r  a n t ig e n s .
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A n tig e n s  and  a n t i s e r a  a r e  b e in g  p r e p a r e d  w ith  a  n u m b e r  o f o u r  
u n id e n t if ie d  v i r u s  i s o l a t e s  f r o m  m o s q u ito e s  w h ich  do no t s e e m  to be r e l a t e d  
to  the  ab o v e  v i r u s  so  th a t  we m a y  o b ta in  h e lp  f r o m  CDC in  id e n tify in g  
th e s e  v i r u s e s .  We h av e  a b o u t tw en ty  i s o l a t e s  w h ich  a r e  p a th o g e n ic  fo r 
s u c k lin g  m ic e  but n o t a d u lt  m ic e  o r  c h ic k , an d  p e rh a p s  a r e  the  s a m e  v i r u s .

So f a r  th is  s u m m e r ,  th is  l a b o r a to r y  h a s  n o t c o n f i rm e d  any  c a s e s  
o f a r th r o p o d - b o r n e  e n c e p h a l i t i s .  T h is  s e e m s  u n u s u a l e s p e c ia l ly  s in c e  
th e r e  h av e  b ee n  none f r o m  th e  T e x a s  P a n h a n d le  a r e a  w h e re  th e r e  h a s  b een  
a m p le  r a i n  in  a d d itio n  to the  i r r i g a t i o n  w h ich  is  d o n e . T h is  s u m m e r ,  th is  
l a b o r a to r y  h a s  o n ly  c o n f i rm e d  one c a s e  o f W e s te rn  e n c e p h a l i t i s  - - in  a 
h o r s e  f r o m  the E l  P a s o  a r e a .  H o w ev e r, an  i s o la te d  c a s e  of W e s te rn  
e n c e p h a l i t i s  w as c o n f i rm e d  in  a  c h ild  in  the  c o a s ta l  a r e a  in  M a rc h .

T e s t in g  of m o s q u ito e s  fo r  p r e s e n c e  o f v i r u s  th is  y e a r  h a s  n o t b een  
v e r y  e x te n s iv e  and  a s  y e t no v ir u s  r e c o v e r i e s  h av e  b een  m a d e . R e g u la r  
s h ip m e n ts  a r e  now  b e in g  r e c e iv e d ,  h o w e v e r .

R E P O R T  F R O M  D R. W IL L IA M  D. H IL L IS , C H IE F  O F E P ID E M IO L O G Y  
U SA F, LA C K LA N D  AIR F O R C E  B A S E , TEX A S

W e s te rn  E n c e p h a l i t is  S tu dy  in  A ir  F o r c e  P e r s o n n e l  in  C a l i f o r n ia :

H eav y  e a r ly  s p r in g  r a i n f a l l  and  u n s e a s o n a b ly  la r g e  m o u n ta in  sn o w  
m e l t  a r e  e x p e c te d  to g e n e r a te  flo o d in g  c o n d it io n s  in  the  n o r th e r n  c e n t r a l  
v a l le y  o f C a l i fo rn ia  d u r in g  th e  la te  s p r in g  an d  e a r ly  s u m m e r  o f th is  y e a r .  
T he r e s u l t i n g  a n t ic ip a te d  i n c r e a s e  in  m o s q u ito  p o p u la t io n s , in c lu d in g  
C u le x  t a r s a l i s ,  to g e th e r  w ith  the  know n m ig r a t io n  o f l a r g e  n u m b e r s  of 
w ild  b ir d s  in to  the  a r e a  and  the  e x is te n c e  o f a  s ig n if ic a n t  s u s c e p t ib le  
a n im a l  p o p u la tio n , c o n s t i tu te s  r e a s o n  fo r  c o n c e rn  o v e r  the  p o s s ib i l i ty  of 
an  o u tb re a k  o f w e s te rn  e n c e p h a l i t i s  d u r in g  the  a p p ro a c h in g  s u m m e r .

A m o d e r a te ly  l a r g e  U .S . A ir  F o r c e  p o p u la tio n  is  b a s e d  in  th is  
g e n e r a l  a r e a .  P re v io u s  e x p o s u re  to  WE v i r u s  in  th is  g ro u p  is  e s s e n t i a l ly  
unkn ow n, bu t i t  is  e x p e c te d  th a t  m a n y , if  n o t the  g r e a t  m a jo r i t y  o f th is  
h ig h ly  m o b ile  g ro u p , a r e  s u s c e p t ib le  to WE in fe c t io n . A p r o s p e c t iv e  
s tu d y  is  p r e s e n t ly  u n d e rw a y  by the  6 570 th  U .S . A ir  F o r c e  E p id e m io lo g ic a l  
L a b o r a to r y ,  A e ro s p a c e  M e d ic a l D iv is io n  (A F S C ), a t L a c k la n d  A F B , T e x a s , 
to d e te rm in e  th e  r a t e s  of s e r o lo g ic a l  c o n v e r s io n  in  USAF p e r s o n n e l  in  th is  
a r e a  to b o th  WE and  S L E  v i r u s e s ,  d u r in g  a  s e a s o n  in  w h ich  m o sq u ito  
p o p u la tio n s  and  e n v iro n m e n ta l  c o n d itio n s  w ill be s tu d ie d .
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S om e 2300 m i l i t a r y  p e r s o n n e l ,  r a n d o m ly  s e le c te d ,  w ill be fo llo w e d  
s e r o lo g ic a l ly  b e fo re ,  d u r in g , and  a f t e r  the a n t ic ip a te d  h e ig h t of the  
m o sq u ito  s e a s o n .  C o m p le m e n t f ix a tio n  t e s t s  w ill be u s e d  to d e te r m in e  
an y  r e c e n t  in fe c t io n s  th a t m a y  h av e  o c c u r r e d  d u r in g  the  p e r io d ,  an d  
n e u t r a l iz a t io n  t e s t s  in  a r e p r e s e n ta t iv e  s a m p lin g  of the  p r e s e a s o n a l  s e r a  
w ill be u t i l iz e d  to id e n tify  r a t e s  of p re v io u s  in fe c t io n . S im u lta n e o u s ly , 
an  e n to m o lo g ic  te a m , h ea d e d  by C a p ta in  C y r i l  H odapp , C h ie f o f the  
D e p a r tm e n t  o f E n to m o lo g y , w ill c o n d u c t m o sq u ito  s u rv e y s  to d e te r m in e  
p re v a le n t  s p e c ie s  and  to ta l  e s t im a te d  p o p u la tio n  and  to a s c e r ta i n  the  
e f f ic a c y  o f v a r io u s  in s e c t ic id a l  e f f o r ts  p r o g r a m m e d  fo r  e a c h  of the p a r t i c i ­
p a tin g  b a s e s .  A tte m p ts  w ill be m ad e  to i s o la te  v i r u s  f r o m  m o sq u ito  p o o ls .

USAF h o s p i ta ls  in  the a r e a  h av e  b een  a le r t e d  to the  p o s s ib i l i ty  of 
h u m an  d is e a s e ,  so  th a t e a r ly  a c u te  m a te r ia l  f r o m  c l in ic a l  c a s e s  w ill 
a ls o  be a v a i la b le  fo r  s tu d y . In the e v e n t o f an a c tu a l  d is e a s e  o u tb re a k , 
b ird ,  ro d e n t ,  and  m a m m a l p o p u la tio n s  in  the  a r e a  w ill be s tu d ie d  fo r  
e v id e n c e  o f r e c e n t  v i r a l  in fe c t io n . V ira l  s tu d ie s  w ill a l l  be c o n d u c te d  in  
the  V iro lo g y  B ra n c h  of th is  L a b o ra to r y ,  h e a d e d  by M a jo r R o b e r t  C r a n d e l l .

P a r t i c ip a t in g  b a s e s  in c lu d e  T r a v is  A FB  (n e a r  F a i r f ie ld ) ,  M c C le lla n  
and  M a th e r A F B 's  (n e a r  S a c ra m e n to ) ,  B e a le  A FB  (n e a r  M a ry s v i l le ) ,  and  
C a s tle  A FB  (n e a r  M e rc e d ) . H o s p ita l  c o m m a n d e r s ,  to g e th e r  w ith  b a s e  
p re v e n tiv e  m e d ic in e  o f f ic e r s ,  v e t e r in a r y  o f f i c e r s ,  and  e n g in e e r s ,  a r e  
a c t iv e ly  p a r t ic ip a t in g  in  the s tu d y . T he g ro u p  w ill be in  c lo s e  c o n ta c t  w ith  
D r . W illia m  R e e v e s  and  h is  a s s o c ia t e s  a t the  U n iv e r s i ty  o f C a l i fo rn ia  
S ch o o l of P u b lic  H ea lth , who w ill be c o n d u c tin g  WE s tu d ie s  a t B a k e r s f ie ld  
and  am o ng  c iv i l ia n  g ro u p s  in  K e rn  C ou n ty , C a l i f o r n ia .

R E P O R T  F R O M  DR. S .S .  K A L T E R , C H IE F , VIROLO GY  UNIT 
USAF SCH O O L O F  A E R O S P A C E  M ED IC IN E  

BROOKS AIR F O R C E  B A SE , TEX A S
F o r ty - o n e  baboon  s e r u m s  w e re  te s te d  in  the  C F  and  N T t e s t s  fo r  

a n tib o d ie s  to v a r io u s  h u m an  v i r u s  and  r i c k e t t s i a l  d i s e a s e s .  T a b le  1 
in d ic a te s  the  r e s u l t s  sh ow in g  e v id e n c e  of in fe c t io n  w ith  E E , LC M , H e rp e s  
S im p le x , Q f e v e r ,  P s i t t a c o s i s ,  R o ck y  M ou n ta in  S p o tte d  F e v e r ,  and  E C H O  
18. The p r e s e n c e  o f a n tib o d ie s  to th e  p o l io v i r u s e s  w as a r e s u l t  o f 
e x p e r im e n ta l  in fe c tio n . Of i n t e r e s t  w as the  h ig h  in c id e n c e  o f a n t ib o d ie s  
to C o x ie lla  b u r n e t i i .  T h is w as s u b s ta n t ia te d  by a  r e p o r t  f r o m  D r .  G .S . 
N e lso n  (S e n io r  P a r a s i to lo g i s t ,  D iv . o f In s e c t  B o rn e  D is e a s e s ,  N a iro b i ,  
K enya) who h as  in fo rm e d  m e of s tu d ie s  done by D r .  R .B .  H e isc h  who 
found 7 of 10 b ab o o n s w ith  a n t ib o d ie s  fo r  Q f e v e r .  "O ne of the b ab o o n s 
w ith  a t i t r e  o f 1/100 had  a b a tc h  o f t ic k s ,  R ip h ic e p h a lu s  s im u s  s im u s ,  
a tta c h e d  to the  c h e s t  w a ll. " A lso  o f i n t e r e s t  w as the  fin d in g  of two b ab o o n s 
w ith  a n t ib o d ie s  to e a s te r n  e n c e p h a l i t i s  v i r u s .
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Table 1. Antibodies in normal baboons to human viruses and rickettsial.

Virus or R ick ettsia No. Baboons 
with Antibodies

No. Baboons 
without Antibodies S ero l. Te s t

EE 2 39 CF
WE 0 la CF
SLE 0 la CF
LCM 1 ko CF
Mumps (V) 1 ho CF
Herpes Simplex 3 38 CF
Adenovirus 0 la CF
In f. A 0 la CF
In f. B 0 la CF
Q Fever 9 32 CF
P s i t t . 1 ho CF
RMSF 1 ho CF
Poliovirus (1-3) 2* * 39 CF, Neut
Coxsackie (B l-6 , A9) 0 la n
ECHO 1-28 1 (ECHO 18) 1|0 n

* HA-I Tests for arborviruses not completed at this time. 
-jb*- Experimentally induced
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R E P O R T  F R O M  D R . S . ED W A RD  SU LK IN  
U N IV ERSITY  O F TEXA S S O U T H W E S T E R N  M E D IC A L  SC H O O L

D A L L A S , TEXA S
In a p re v io u s  r e p o r t  f r o m  th is  l a b o r a to r y  ( In fo rm a tio n  E x c h a n g e  

N o. 5), r e f e r e n c e  w as m ad e  to the fa c t  th a t t r a n s p la c e n ta l  t r a n s m i s s i o n  
o f JB E  v ir u s  in  e x p e r im e n ta l ly  in fe c te d  M ex ican  f r e e - t a i l e d  b a ts  h ad  b ee n  
d e m o n s t r a te d .  T h is  b r ie f  a c c o u n t p r e s e n t s  o b s e r v a t io n s  w ith  b o th  JB E  
and  S L E  v i r u s e s .  B a ts  n e t te d  in  p r o g r e s s iv e  s ta g e s  o f the r e p r o d u c t iv e  
c y c le  d u r in g  the s p r in g  and  e a r ly  s u m m e r  r e c e iv e d  s u b c u ta n e o u s ly  150 
m o u se  i n t r a c e r e b r a l  L D ^ q e i th e r  the  O C T -541  s t r a i n  o f JB E  o r  a  s t r a i n  
o f S L E  v ir u s  i s o la te d  f r o m  a  n a tu r a l ly  in fe c te d  f l i c k e r .  P r e v io u s  s tu d ie s  
h ad  show n the M ex ican  f r e e - t a i l e d  b a t to be h ig h ly  s u s c e p t ib le  to th e s e  
v i r u s e s .  At in t e r v a l s  a f te r  in o c u la tio n , the p re g n a n t  b a ts  w e re  b le d  an d  
the  s in g le  fe tu s  c a r e f u l ly  r e m o v e d  f r o m  the m o th e r  in  su c h  a  w ay th a t  
p la c e n ta l  c o n n e c tio n s  w e re  s e v e r e d  w ith o u t c o n ta m in a tio n  o f the  fe tu s  w ith  
b loo d  o r  body  f lu id s  f ro m  th e  m o th e r ,  and , in  a d d itio n , the fe tu s  w as 
w ash e d  in  s e v e r a l  c h a n g e s  o f s t e r i l e  s a l in e .  B o th  th e  m o th e r 's  b lo o d  and  
w hole g ro u n d  fe tu s  w e re  a s s a y e d  fo r  p r e s e n c e  o f v i r u s  by i n t r a c e r e b r a l  
in o c u la tio n  o f w ean lin g  m ic e .  S in ce  we a r e  e s p e c i a l ly  i n t e r e s t e d  in  t i s s u e  
t r o p i s m s  o f a r b o v i r u s e s  in  e x p e r im e n ta l ly  in fe c te d  b a ts ,  in  s e v e r a l  
in s ta n c e s  b ro w n  a d ip o s e  t i s s u e ,  b r a in  and  k id n e y  w e re  re m o v e d  f r o m  
th e  m o th e r  b a ts  and  a ls o  f r o m  th e i r  f e tu s e s  an d  a s s a y e d  in d iv id u a l ly  fo r  
v i r u s .  T he a p p ro x im a te  s ta g e  o f p re g n a n c y  o f the  g ro u p s  o f e x p e r im e n ta l ly  
in fe c te d  b a ts  w as d e te rm in e d  by w eig h in g  the f e tu s e s  o b ta in e d  a t e a c h  
h a r v e s t  p e r io d .  An e a r l i e r  s tu d y  c o n c e rn e d  w ith  f e ta l  w e ig h t - l in e a r  
m e a s u r e m e n t  c o r r e la t i o n  h ad  show n  th a t  b a ts  n e t te d  a t an y  one t im e  a r e  in  
a p p ro x im a te ly  th e  s a m e  s ta g e  o f p re g n a n c y  an d  th a t  the  s ta g e  c o u ld  be 
a p p ro x im a te d  a s  e a r ly ,  m id , o r  la te  by s im p ly  d e te rm in in g  f e ta l  w e ig h ts .

JB E  v ir u s  w as found to  c r o s s  th e  p la c e n ta  and  in v a d e  f e tu s e s  of 
m o th e r  b a ts  in fe c te d  d u r in g  a l l  th r e e  s ta g e s  o f p re g n a n c y . V iru s  w as 
d e m o n s t r a te d  in  th e  f e tu s e s  o f a p p ro x im a te ly  40% of the b a ts  sh ow n  to be 
v i r e m ic  a t the  t im e  of s a c r i f i c e .  In one in s ta n c e ,  v i r u s  w as fo u nd  in  the  
fe tu s  o f a b a t w ho se  b lood  w as n e g a t iv e .  V iru s  t i t e r s  ra n g e d  f r o m  C l. 0 
to  > 3 . 5 in  m a te r n a l  t i s s u e s ,  and  f r o m  < 1. 0 to  1. 5 in  f e ta l  t i s s u e s .  In  th e  
g ro u p  o f b a ts  in o c u la te d  in  la te  p re g n a n c y  f r o m  w h ich  m u ltip le  t i s s u e s  of 
b o th  m o th e r s  and  fe tu s e s  w e re  a s s a y e d ,  JB E  v i r u s  w as w id e ly  d is t r ib u t e d  
in  in fe c te d  m o th e r s ,  b e in g  found  in  b ro w n  fa t, b r a in ,  and  k id n e y s ,  a s  w e ll  
a s  in  the  b lo o d  o f the  in d iv id u a l  b a ts .  In fe c tio n  w as found to be s i m i l a r l y  
d is s e m in a te d  a m o n g  the  f e ta l  t i s s u e s  te s te d ,  a lth o u g h  t i t e r s  w e re  lo w e r  
and  o ften  fe w e r  t i s s u e s  w e re  in v o lv e d . In two in s ta n c e s ,  b ro w n  fa t w as the
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o n ly  f e ta l  t i s s u e  p o s i t iv e  by  i n t r a c e r e b r a l  m o u se  in o c u la tio n , an d  in  one 
in s ta n c e  v i r u s  w as found  o n ly  in  f e ta l  b ra in  t i s s u e .  A lth o u gh  the  s ta g e  of 
p re g n a n c y  in  w h ich  b a ts  r e c e iv e d  JB E  v ir u s  d id  n o t a p p e a r  to in f lu e n c e  
th e i r  s u s c e p t ib i l i ty ,  t r a n s p la c e n ta l  t r a n s m i s s i o n  of th is  a g e n t o c c u r r e d  
w ith  g r e a t e r  f r e q u e n c y  in  th e  la te  g ro u p . T he r e s u l t s  o f th is  s tu d y  w ould 
s u g g e s t  th a t  JB E  v i r u s  co u ld  be p e r p e tu a te d  in  n a tu re  in  b a t p o p u la tio n s  
by  p a s s a g e  f r o m  in fe c te d  m o th e r s  to th e i r  o f f s p r in g .

In s t r ik in g  c o n t r a s t  to th e  r e s u l t s  o b ta in e d  w ith  JB E  v i r u s ,  t r a n s ­
p la c e n ta l  t r a n s m i s s i o n  of the f l ic k e r  s t r a i n  of S L E  v ir u s  in  b a ts  co u ld  n o t 
be d e m o n s t r a te d .  A lth o u g h  c o n c e n tr a t io n s  o f S L E  v ir u s  in  the b lo o d  of 
in f e c te d  m o th e r  b a ts  ra n g e d  a s  h ig h  a s  4 . 0 log  u n i ts ,  e v id e n c e  o f v i r a l  
m u l t ip l ic a t io n  in  th e i r  f e tu s e s  co u ld  n o t be o b ta in e d . W h e th e r f a i lu r e  
to  d e m o n s t r a te  S L E  v i r u s  in  th e s e  f e tu s e s  w as due to the  in a b i l i ty  o f th is  
v i r u s  s t r a i n  to c r o s s  p la c e n ta l  b a r r i e r s  o r  to an  in a b il i ty  to e s t a b l i s h  
in fe c t io n  in  f e ta l  t i s s u e s  r e m a in s  to be d e te r m in e d .

R E P O R T  F R O M  D R. R . W A L T E R  S C H L E SIN G E R  
D E P A R T M E N T  O F  M IC R O B IO LO G Y  

SA IN T LOUIS U N IV ER SITY  S C H O O L  O F  M ED IC IN E 
S A IN T  LO U IS, M ISSOURI

W ork  on the  p u r i f ic a t io n  and  c h a r a c t e r i z a t io n  of d e n g u e - 2 v i r u s  
h a s  c o n tin u e d . V iru s  is  h a r v e s te d  f r o m  KB c e l l  m o n o la y e r s ,  s u b je c te d  
to  e x t r a c t io n  w ith  f lu o r c a r b o n  (G e n e tro n ) , and  to p r e p a r a t iv e  c e n t r i fu g a t io n  
a t  3 0 ,0 0 0  r p m  fo r  90 m in u te s .  B an d in g  in  c e s iu m  c h lo r id e  o r  ru b id iu m  
c h lo r id e  d e n s i ty  g ra d ie n ts  u s u a l ly  g iv e s  two h e m a g g lu t in a tin g  p e a k s ,  
one a t  f  = 1.19, the o th e r  a t 1. 24. A ll o f the  p la q u e - f o r m in g  c a p a c i ty  
is  a s s o c ia t e d  w ith  the l a t t e r  f r a c t io n .  I t  h a s  n o t y et b een  d e te r m in e d  
w h e th e r  o r  n o t the  n o n in fe c tio u s  h e m a g g lu t in a tin g  c o m p o n en t r e s u l t s  
f r o m  p a r t i a l  d e g ra d a t io n  by the  s a l t s .

S tu d ie s  h av e  a ls o  b een  in i t ia te d  on  p la q u e  fo rm a t io n  by H a m m o n 's  
s t r a i n s  p r o v is io n a l ly  d e s ig n a te d  a s  d e n g u e -3 , 4, 5, and  6. C r o s s - n e u t r a l ­
iz a t io n  t e s t s  w ith  th e s e  s t r a i n s  and  w ith  d e n g u e -1  an d  2 a r e  c u r r e n t l y  b e in g  
c a r r i e d  o u t. R e s u l ts  w ill be c o m m u n ic a te d  in  the  n ex t i s s u e  o f th is  
b u l le t in .

D u rin g  a  s u m m e r 's  w o rk  a t the M ount D e s e r t  I s la n d  B io lo g ic a l  
L a b o r a to r y ,  S a l i s b u r y  C ove , M aine , we r a n  o u t of g o o se  c e l l s  an d  h ad  
to  im p r o v is e  w ith  w hat o u r  m a r in e  e n v iro n m e n t  p ro v id e d . O ne b y - p r o d u c t  
o f th is  s i tu a t io n  w as th e  fin d in g  th a t s e a  g u ll r e d  c e l l s  c an  s u b s t i tu te  fo r 
g o o se  r e d  c e l l s  fo r  h e m a g g lu t in a tio n  by d en g u e  v i r u s e s .
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C h a r a c te r iz a t io n  o f the  in h ib i to r y  fa c to r  p r e s e n t  in  a g a r  e x t r a c t  
h a s  been  c o m p le te d . As r e p o r te d  p re v io u s ly ,  a g a r  c o n ta in s  a  w a te r  s o lu b le  
co m p o n en t w hich  in h ib i ts  p la q u e  fo rm a t io n  by d e n g u e -2  v i r u s ,  a s  w e ll a s  
in fe c t iv i ty  fo r  m ic e  and  h e m a g g lu t in a tio n . P a r t i a l  p u r i f ic a t io n  o f th is  
m a te r ia l  h a s  b ee n  a c h ie v e d  by c o - p r e c ip i t a t io n  w ith  b o v ine  a lb u m in  a t 
a c id  pH, r e p e a te d  w ash in g  o f the  p r e c ip i t a t e ,  an d  d is s o c ia t io n  o f the 
i n h ib i to r - p r o te in  c o m p le x  by a lk a l in iz a t io n .  T he p r o te in  can  be re m o v e d  
by e x t r a c t io n  w ith  p h en o l w h ich , in  tu rn ,  can  be re m o v e d  by  e x t r a c t io n  
w ith  e th e r .  T he r e s u l t in g  p ro d u c t  h a s  v e r y  h ig h  in h ib i to r y  a c t iv i ty  w h ich  
is  d e s t r o y e d  by a c id  h y d r o ly s i s .  U pon h y d r o ly s i s ,  i t  y ie ld s  f r e e  s u l f a te s  
and  re d u c in g  s u g a r .  T hus i t  is  p ro b a b ly  id e n t ic a l  w ith  the p la q u e  in h ib i to r  
d e s c r ib e d  by L ie b h a b e r  and  T a k e m o to . D ir e c t  e v id e n c e  h a s  b ee n  o b ta in e d  
w hich  in d ic a te s  th a t  the s u lf a te d  p o ly - s a c c h a r id e  d o e s  n o t c o m b in e  w ith  
r e d  c e l l s ,  bu t d o e s  c o m b in e  w ith  v i r u s  p a r t i c l e s .

F u r t h e r  w o rk  is  in  p r o g r e s s  on the k in e t ic s  o f the  i n te r a c t io n  b e tw e e n  
the  p u r if ie d  in h ib i to r  and  p a r t i a l l y  p u r if ie d  v i r u s e s .

R E P O R T  F R O M  D R . EDW IN M . E L L IS  
U .S . D E P A R T M E N T  O F A G R IC U L T U R E , N A T IO N A L  A N IM A L D ISE A SE

L A B O R A T O R Y , A M ES, IOW A
A s tu d y  w as in i t ia te d  d u r in g  th e  s u m m e r  o f 1962 to a t te m p t  to i s o l a t e  

the  v ir u s  o f v e s ic u la r  s to m a t i t i s  f r o m  a r th r o p o d s  c o l le c te d  in  v e s ic u la r  
s to m a t i t i s  e n d e m ic  a r e a s  of the  U n ited  S ta te s .  T h is  w o rk  w as s t im u la te d  
by the i s o la t io n  o f v e s ic u la r  s to m a t i t i s  v i r u s  f r o m  P h le b o to m u s  s a n d f l ie s  
and  one lo t o f C u lex  m o s q u ito e s  in  P a n a m a . T h e s e  is o la t io n s  by th e  G o rg a s  
M e m o r ia l  L a b o ra to r y  and  th e  M idd le  A m e r ic a  R e s e a r c h  U n its  w e re  
s u m m a r iz e d  in  th e  A r th ro p o d -b o r n e  V iru s  In fo rm a t io n  E x ch a n g e  (N o. 4 , 
O c to b e r  1961, pp . 17-19).

V e s ic u la r  s to m a t i t i s  h a s  b een  d ia g n o s e d  a n n u a lly  in  l iv e s to c k  o f 
the  S o u th e a s te rn  U n ited  S ta te s  (G e o rg ia , N o r th  C a ro l in a ,  S o u th  C a r o l in a ,  
and  l e s s  f r e q u e n t ly  in  F lo r id a ,  A la b a m a , L o u is ia n a ,  and  T e x a s ) .

B e c a u s e  o f i t s  c l in ic a l  s i m i l a r i t y  to fo o t- a n d -m o u th  d i s e a s e ,  o u tb r e a k s  
a r e  c a r e f u l ly  fo llo w ed  by v i r u s  id e n ti f ic a t io n  an d  s e r o lo g y .  T he s e a s o n a l  
p a t t e r n  w ith  a n n u a l r e c u r r e n c e  of th is  d is e a s e  is  s u g g e s t iv e  o f a r th r o p o d -  
in v o lv e m e n t .

As an  in i t ia l  p ro b e , an  e n to m o lo g is t ,  D r .  D e r i  B ro o k s , w as h i r e d  
fo r  the  s u m m e r  by the A n im a l D is e a s e  E r a d ic a t io n  D iv is io n  to  c o l le c t  
P h le b o to m u s  s a n d f l ie s  and  o th e r  b lo o d  su c k in g  a r th r o p o d s ,  and  to  m a k e
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p r o f e s s io n a l  o b s e r v a t io n s  w h ich  co u ld  b e a r  on the p o s s ib i l i ty  o f a r th r o p o d  
in v o lv e m e n t .

I n t r a c e r e b r a l  in o c u la tio n  of 1-7 d ay  s u c k lin g  m ic e ,  sw in e  k id n ey  
t i s s u e  c u l tu r e s ,  and  the c h o r io a l la n to ic  s a c  in o c u la tio n  o f 7 -8  d ay  
e m b ry o n a te d  h en  e g g s  w e re  c h o se n  a s  the  m e th o d s  fo r v i r u s  i s o la t io n .
T h e  t i s s u e  c u l tu r e  i s o la t io n  e f fo r ts  w e re  c a r r i e d  th ro u g h  th r e e  b lin d  
p a s s a g e s .

In s e c t  c o l le c t io n s  s t a r t e d  in  L iv in g s to n  P a r i s h ,  L o u is ia n a ,  in  Ju n e , 
1962. T h ir te e n  s m a l l  p o o ls  of m o s q u i to e s ,  h o r n f l ie s ,  and  T a b a n id s  w e re  
e x a m in e d . No v i r u s  i s o la t io n s  w e re  m a d e . No P h le b o to m u s  s a n d f l ie s  
w e re  fo u n d .

D r . B ro o k s  t r a n s f e r r e d  h is  a c t iv i t ie s  to the a r e a  o f a l a r g e  o u tb re a k  
o f N ew  J e r s e y  type  v e s ic u la r  s to m a t i t i s  a t C a r r o l to n ,  C a r r o l l  C ou n ty , 
G e o rg ia ,  on Ju ly  12. In G e o rg ia  he e x p e r ie n c e d  d if f ic u l ty  in  m a k in g  
in s e c t  c o l le c t io n s  and  h as  fo u n d  P h le b o to m u s  e x t r e m e ly  r a r e .

T h re e  s m a l l  a r th r o p o d  p o o ls  c o l le c te d  f r o m  a n im a ls  in  A la b a m a  
d u r in g  VS o u tb re a k s  in  the  h e r d s  w e re  n e g a tiv e  to v ir u s  i s o la t io n  a t t e m p ts .

D r . B ro o k s ' f in d in g s  and  o b s e r v a t io n s  w ill be r e p o r te d  in  the 
n e x t In fo rm a t io n  E x c h a n g e .

R E P O R T  F R O M  D R . C A RLO S C A M P IL L O -S A IN Z  
D IR E C T O R , IN ST IT U T O  N A C IO N A L DE V IR O LO G IA  DE L A S .S .A .  

M EX IC O , D . F . ,  M EX IC O
S tu d ie s  on A rb o v ir u s e s  in  M ex ico , P r e l i m i n a r y  R e p o r t :

T he s ta f f  do in g  f ie ld  r e s e a r c h  is  m ad e  up o f v i r o lo g i s t s ,  e n to m o lo g is ts ,  
an d  o r n i th o lo g is t s  a f f i l ia te d  a s  w e ll w ith  the  U n iv e rs i ty  of M in n e s o ta .

S e r o lo g ic a l  in q u ir ie s  h av e  b een  u n d e r ta k e n  in  h u m an  b e in g s , c a t t l e ,  
p ig s , and  fow l. W ild fow l h av e  b een  c a u g h t w ith  the h e lp  o f n e ts  o r  
s h o t. D if f e re n t  ty p e s  of m o sq u ito  t r a p s  h av e  b een  s e t  up . T h ey  in c lu d e  
t r a p s  c o n ta in in g  h u m an  and  a n im a l  b a it ,  a s  w e ll a s  d i r e c t  c a p tu r e  
th ro u g h  a s p i r a t io n  tu b e s .

S tu d ie s  w e re  b egun  in  J u ly  1961. P e r io d ic a l ly ,  one o f the  s ta f f  
m e m b e r s  o r  the  w hole g ro u p  t r a v e l le d  to the  d if f e r e n t  c h o s e n  a r e a s .
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C h o se n  a r e a s :
T la c o ta lp a n , V e ra  C ru z , and  C o a te te lc o , M o re lia ,  w e re  c h o se n  

in  o r d e r  to g e t a c o m p a ra t iv e  v iew  of two d is t in c t  e c o lo g ic a l  a r e a s .  T he 
f i r s t  is  a s m a l l  tow n by the  P a p a lo a p a n  R iv e r .  It h a s  t r o p ic a l  w e a th e r  
a s  w ell a s  f lo r a  and  fau n a  ty p ic a l  o f the  G ulf C o a s t  r e g io n  of M ex ico . 
C o a te te lc o , on  the  o th e r  hand , l ie s  on the h ig h  M e x ic an  p la te a u  w ith  the 
l e s s e r  r a in f a l l  of the  h igh  s u b t r o p ic a l  c l im a te .  I ts  v e g e ta t io n  and  a n im a l  
l ife  a r e  a ls o  d if f e r e n t  f ro m  the  lo w e r v il la g e . B o r d e r in g  C o a te te lc o  is  a 
la k e  w hich  w as a  m a jo r  p o in t in  c h o o s in g  the  p la c e .

R e s u l t s :
T la c o ta lp a n , V e ra  C ru z .  H um an  s e r a  f r o m  th is  tow n u n d e rw e n t  HI 

and  NT t e s t s .  T he f i r s t  u se d  th e  fo llo w in g  a n t ig e n s :  E E , W E E , S L E ,
I lh e u s , D engue 1, and  Y ellow  F e v e r .  The HI t e s t  r e s u l t s  sh o w  th e r e  is  a 
m a rk e d  g ro u p  B a c tiv i ty , e s p e c ia l ly  S L E  and I lh e u s , am o n g  the  h u m an  
p o p u la tio n  o f T la c o ta lp a n . Due to s e r o lo g ic a l  c r o s s in g  f r o m  s e v e r a l  
g ro u p  B m e m b e r s ,  th e re  w as a ls o  a  r e s p o n s e  to D en g ue  1 and  Y e llo w  F e v e r ,  
a lth o u g h  bo th  had  low  t i t r e s .  S uch  c r o s s in g s  a r e  m o s t  n o t ic e a b le  in  the  
30 to 50 age  g ro u p s . Y ou ng er p e r s o n s  o n ly  sh o w ed  IL  and  S L E  a n tib o d y  
a c t iv i ty .

U sin g  the  N T te s t ,  the  a fo re m e n tio n e d  f in d in g s  w e re  i n t e r p r e t e d  
w ith  c l e a r n e s s ,  and  th e re b y  e x c lu s iv e  s p e c i f ic i ty  o f a n t ib o d ie s  a g a in s t  
S L E  w as sh ow n . S u p p o rte d  by the HI and  N T t e s t  r e s u l t s ,  we c o n c lu d e d  
th e r e  is  a m a rk e d  S L E  v ir u s  a c t iv i ty  in  T la c o ta lp a n , an d  th a t due to the  
u n ifo rm  a g e -g ro u p  an tib o d y  d is t r ib u t io n ,  a s  w e ll a s  h av in g  found c r o s s in g s  
in  o ld e r  g ro u p s , we can  ad d u ce  th e r e  is  e n d e m ic  S L E  v ir u s  a c t iv i ty  in  the  
tow n and th a t  the s e r o lo g ic a l  c r o s s in g  can  be in t e r p r e t e d  a s  due to  r e i n ­
fe c tio n s  by the s a m e  a g e n t.

C o n c e rn in g  g ro u p  A, c a t t le  in fe c t io n s  w ith  E E E  and W EE w e re  c o n ­
s id e r e d  a f t e r  h av in g  found a n t ib o d ie s  a g a in s t  b o th . A p p a re n tly  th is  a c t iv i ty  
h a s  not in c lu d e d  h um an  b e in g s  w hose  s e r a  h av e  c o m e  o u t a s  n e g a tiv e  fo r  
bo th  v i r u s e s .

In C o a te te lc o , M o re lia ,  th e r e  w as a  m a rk e d  c o n t r a s t  w ith  the  f o r m e r  
d a ta .  No e v id e n c e  w as found of any  o f the  ab o v e  m e n tio n e d  v i r u s e s  in  
C o a te te lc o . H um an  and  p ig  s e r a  w e re  s tu d ie d .  We b e lie v e  it  in t e r e s t in g  
to  s t r e s s  th a t  a lth o u g h  th is  v il la g e  sh ow ed  the  p r o p e r  a r b o v i r u s  e c o lo g ic a l  
c o n d it io n s , th e  f in d in g s  w e re  n e g a tiv e . T he n e a r b y  la k e  g iv e s  a p la c e  of 
b ro o d in g  fo r  v a r ie d  s p e c ie s  o f b i r d s .  A lso  the  m o s q u ito  p o p u la tio n  sh o u ld  
ru n  h igh  u n d e r  th is  s i tu a t io n .  N e v e r th e le s s ,  the  m o sq u ito  c o l le c t io n  a t  the  
t im e  of the s tu d y  w as n e g lig ib le .
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R E P O R T  F R O M  D R. E N ID  DE R O D A N IC H E 
SC H O O L  O F M E D IC IN E , U N IV ER SITY  O F PA N A M A

PA N A M A , R . P .

T he U n iv e r s i ty  of P a n a m a  r e p o r t s  th a t  E n id  de R o d a n ic h e , P r o f e s s o r  
o f M ic ro b io lo g y  in  th e  S ch o o l o f M e d ic in e , w as a w a rd e d  a g ra n t  (E -4 2 2 8 ) 
by  th e  N a tio n a l  I n s t i tu te s  o f H e a lth  fo r  the  s tu d y  of a r th r o p o d - b o r n e  v i r u s e s  
i s o l a t e d  in  P a n a m a . T he in v e s t ig a t io n ,  a s  p la n n e d , in c lu d e s  the  id e n t i f i ­
c a tio n  an d  e v a lu a t io n  o f th e  e p id e m io lo g ic a l  im p o r ta n c e  of 50 u n c la s s i f ie d  
v i r u s e s  r e c o v e r e d  in  c o l la b o ra t io n  w ith  the s ta f f  of the G o rg a s  M e m o r ia l  
L a b o r a to r y  f r o m  v a r io u s  s e c t io n s  of the  R e p u b lic  d u r in g  the  p e r io d  f r o m  
1956 to 1961. I s o la t io n s  h av e  b een  m ad e  p r in c ip a l ly  f r o m  m o s q u i to e s ,  
bu t a ls o  f r o m  s a n d f l ie s ,  b i r d s ,  and  h u m a n s . S om e 29 a d d i t io n a l  v i r u s e s  
w e re  p r e v io u s ly  id e n tif ie d  a s  y e llo w  f e v e r ,  I lh e u s , S t. L o u is  and  v e s ic u la r  
s to m a t i t i s  (In d ian a  ty p e ).

O u r m a jo r  e f fo r t  d u r in g  the f i r s t  y e a r  o f the  g ra n t  h a s  b een  d e d ic a te d  
p e r f o r c e  to eq u ip p in g  the  l a b o r a to r y  o f m ic ro b io lo g y  o f the U n iv e r s i ty  fo r 
v i r o lo g ic a l  r e s e a r c h  and  to im p ro v in g  f a c i l i t i e s  fo r  a n im a l  c a r e .  T he m o s t  
s ig n if ic a n t  fin d in g s  to d a te  a r e  the id e n t i f ic a t io n  a s  I lh e u s  o f a  th i r d  i s o la te  
f r o m  the  b lood  o f a  b ird ,  R a m p h o c e lu s  p a s s e r i n i i ,  c a p tu r e d  in  B o c a s  d e l  
T o ro .  (Tw o f o r m e r  i s o l a t e s  w e re  r e p o r te d  in  A m . J .  T ro p . M ed. & H yg. ,
10 :395, 1961, by G a lin d o  and  R o d a n ic h e ) . O th e r  i s o l a t e s  of th is  v i r u s  h av e  
b ee n  o b ta in e d  f r o m  the m o s q u i to e s ,  P s o r o p h o r a  lu tz i i  , P s o r o p h o r a  fe ro x , 
an d  C u le x  n ig r ip a lp u s  o b ta in e d  in  the  s a m e  P r o v in c e .  O th e r  p o o ls  o f the 
G enu s P s o r o p h o r a  w e re  found  a ls o  to h a r b o r  U na v i r u s .  E p id e m io lo g ic a l  
s tu d ie s  c o m p le te d  in c lu d e  te s t in g  fo r  a n t ib o d ie s  a g a in s t  I lh e u s  v i r u s  the 
b lood  of so m e  357 b i r d s ,  18 o th e r  v e r t e b r a t e s ,  an d  645 h u m an  b e in g s :  9 . 6% 
of the  b i r d s  and  10. 7% of th e  h u m a n s  g av e  s t r o n g ly  p o s i t iv e  r e s u l t s .

A_s i s o la t io n  o f I lh e u s  v i r u s  f r o m  the  P r o v in c e  o f D a r ie n  and  f r o m  
C e n t r a l  P a n a m a  w as r e p o r te d  p re v io u s ly ,  i t  i s  a p p a re n t  th a t  I lh e u s  in fe c t io n  
o c c u r s  a t l e a s t  p e r io d ic a l ly  f r o m  one b o r d e r  o f the  R e p u b lic  to the  o th e r .  
B ird s  s e e m  to be the  p r in c ip a l  h o s ts  and  a r e  p ro b a b ly  im p o r ta n t  in  i t s  
d is s e m in a t io n  in  S ou th  and  C e n t r a l  A m e r ic a  an d  the  s o u th e r n  p a r t  of 
th e  U n ite d  S ta te s .

Tw o d if f e r e n t  v i r u s e s  i s o la te d  f r o m  th e  b lood  o f 2 m a le  a d u lts  w ith  
t r a n s ie n t  f e b r i le  d is e a s e  w e re  id e n tif ie d  by D r . C a u se y , D i r e c to r  o f the 
B e le m  V iru s  L a b o ra to r y ,  a s  b e lo n g in g  to G ro u p  C, one a p p a r e n t ly  b e in g  
r e l a t e d  to A peu . No c l in ic a l  c a s e s  o f I lh e u s  in fe c t io n  h av e  a s  y e t b een  
found .
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R E P O R T  F R O M  D R. CARLO S SAN M A R T IN -B A R B E R I 
AND D R . R O B E R T  H. K O K ER N O T , U N IV ERSID A D  D E L  V A L L E

C A L I, C O LO M B IA

In F e b r u a r y  o f th is  y e a r ,  a  t r i p  w as m ad e  a lo n g  the  P a c i f ic  
c o a s t  of C o lo m b ia  f ro m  the  b o r d e r  o f P a n a m a  to  B u e n a v e n tu ra .
H um an  b lo o d s  w e re  c o l le c te d  in  s ix  d if fe re n t  l o c a l i t i e s .  In the  e n c lo s e d  
ta b le  a r e  the  r e s u l t s  o b ta in e d  in  r e la t io n  to im m u n ity  to V EE v i r u s .
F o r  a  g e n e r a l  d e s c r ip t io n  o f the  m e th o d s  u s e d , s e e  p ag e  26 of the  
M a rc h  1962 is s u e  o f the A r th ro p o d -b o r n e  V iru s  In fo rm a tio n  E x c h a n g e .

In the l a s t  two y e a r s ,  the t r e a tm e n t  of s e r a  fo r  the  H. I. t e s t  
w ith  k a o lin  and  th e r e a f t e r  a d s o r b e d  g o o se  e r y th r o c y te s  (C la rk e  and  
C a s a ls ,  1958, A m e r ic a n  J o u r n a l  o f T ro p ic a l  M e d ic in e  and  H y g ien e , 
7 :561-573) h a s  b een  ro u tin e ly  m ad e  in  a v e r y  s im p le  w ay w hich  s a v e s  
a  lo t o f t im e  and  w o rk . The m e th o d  c o n s is t s  o f u s in g  a  s in g le  tu b e  
fo r  the  w hole p r o c e s s .  A fte r  k a o lin  t r e a tm e n t ,  the  s e r a  a r e  c e n t r i ­
fu g ed  fo r  20 m in u te s  and th en  th e  g o o se  e r y th r o c y te s  a r e  ad d ed  to the 
s a m e  tu b e . A f te r  a d s o rp t io n  w ith  the e r y th r o c y te s ,  a  s e c o n d  c e n t r i ­
fu g a tio n  is  c a r r i e d  out fo r 10 m in u te s .  At the en d  , th r e e  l a y e r s  a r e  
o b ta in e d : k a o lin  in  the b o tto m , g o o se  e r y th r o c y te s  in  the  m id d le , and  
on top , the s e r u m  r e a d y  to be te s te d  in  the H. I.



DISTRIBUTION OF IMMUNITY TO VSE VIRUS
p9Q<T>
t—•OJ

DATE LOCALITY AGE IN YEARS TOTAL

10 February
1962

Colombia, Choc6, Jurad.6 Male
Female
Total

>

0/50/2
0/7

0/14 0/ 6 
0/20

0/1
0/4
0/5

1/2
2/7
3/9

o/5
o / i0/6

1/3
0/3
1/6

2/4
o / i
2/5

4/34
2/24
6/58

11 February Colombia, Choc6, Cupica Male 0 / 4 1/6 0/3 0/2 1/3 2/18
1962 Female 0/7 0/2 0/6 0/3 V 4 1/22

Total 0/4 1/13 o/5 0/6 0/5 2/7 3 / 4 0

9 February Colombia, Choc6, Bahia Solano Male 0/2 0/1 1/2 o / i 1/6
1962 Female 0/5 0/2 0/3 1/14 o/5 0/8 1/4 2/41

Total 0/7 0/3 0/3 2/ 16 0/5 0/8 V5 3/47

11 February Colombia, Cboc6, El Valle Male 0/10 0/8 1/10 0/3 1/3 0/4 2/5 4/43
1962 Female 0/ 6 o/9 0/10 0/2 0/3 0/1 0/1 0/32

Total 0/16 0/17 1/20 0/5 1/6 o/5 2/6 4/75

12 February Colombia, Choc6, Nuqui Male V 3 0 /5 2/5 3/10 0/2 3/6 9/31
1962 Female 0/2 0/2 0/2 1/2 0/2 0/1 0/2 1/13

! Total V5 0/7 2/7 4/12 0/4 0/1 3/8 10/44

14 February Colombia, Choc6, Pizarro Male 0/ 12 0/6 0/2 0/3 2/3 2/26
1962 Female 2/ 14 V7 o / i °/5 3/6 1/1 o / i 7/35

i_______ 1

Total 2/26 1/13 0/3 0/8 3/6 1/1 2/4 9/61
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R E P O R T  F R O M  D R. H ERNANDO G RO OT 
IN ST IT U T O  CARLO S F IN L A Y  

B O G O TA , C O LO M B IA

S e r o lo g ic a l  r e a c t io n s  in  r h e s u s  m o n k ey s in o c u la te d  w ith  the  17D s t r a i n  
o f y e llo w  fe v e r  v i r u s :

T h is r e p o r t  c o n ta in s  so m e  of th e  r e s u l t s  o f an in v e s t ig a t io n  in to  the  
a p p e a ra n c e  and  p a t te r n  of h a e m a g g lu tin a t io n  in h ib i t in g  (HI) a n t ib o d ie s  in  the  
s e r u m  of e ig h t r h e s u s  m o n k ey s in o c u la te d  i n t r a c e r e b r a l l y  w ith  the  17D 
s t r a i n  of y e llo w  fe v e r  v iru s  d u r in g  th e  te s t in g  o f y e llo w  fe v e r  v a c c in e .
T en  d ay s  a f t e r  in o c u la tio n  a l l  o f the  e ig h t m o n k e y s  sh o w ed  HI a n t ib o d ie s  
fo r  y e llo w  fe v e r  a n tig e n s  p r e p a r e d  w ith  17D; s ix  e x h ib ite d  e v id e n c e  of 
n e u t r a l iz in g  (N T) a n tib o d ie s  fo r  the  F r e n c h  N e u ro tr o p ic  (FN ) of y e llo w  
fe v e r  v i r u s ,  but o n ly  two gave s u r v iv a l  r a t io s  o f 6 /6 ;  and  f in a lly , o n ly  
one sh ow ed  c o m p le m e n t f ix in g  a n tib o d ie s  a g a in s t  y e llo w  fe v e r  a n t ig e n s  
p r e p a r e d  w ith  F N  v i r u s .  H o w ev e r, the s e r a  o f a l l  e ig h t  m o n k ey s ta k e n  on 
the  20th o r  21st d ay  show ed  c o m p le te  p ro te c t io n  in  th e  n e u t r a l iz a t io n  t e s t s  
and  gave p o s i t iv e  C F  t e s ts  w ith  y e llo w  fe v e r  a n t ig e n s .

HI a n t ib o d ie s  fo r 17D a n tig e n , in  t i t e r s  ra n g in g  f r o m  6 to 9 on the  
tw e n tie th  to th i r t i e th  d ay s  a f t e r  in o c u la tio n , w e re  s t i l l  d e m o n s t r a b le  fo u r 
y e a r s  l a t e r  in  t i t e r s  1 to 3. (In the HI t e s t ,  8 u n its  o f a n tig e n  w e re  u s e d  
and  n o n - s p e c if ic  in h ib i to r s  in  the  s e r a  w e re  re m o v e d  w ith  k a o lin . The 
s e r a  w e re  te s te d  in  s e r i a l  tw o -fo ld  d ilu tio n  c o m m e n c in g  a t 1:10. T he t i t e r  
o f a s e r u m  w as ta k e n  a s  the h ig h e s t  d ilu tio n  g iv in g  c o m p le te  in h ib it io n  o f 
h e m a g g lu tin a tio n  an d  w as r e c o r d e d  a s  the ex p o n en t o f the p o w er of 2, 
w hich  m u ltip lie d  by 5, gave the d e n o m in a to r  o f the  d ilu tio n ) .

HI a n t ib o d ie s  a g a in s t  a n tig e n s  p r e p a r e d  w ith  the  F N  and  the  JSS 
s t r a i n s  of y e llo w  fe v e r  v ir u s  d e v e lo p e d  a ls o  in  a l l  m o n k ey s  and  w e re  s t i l l  
d e m o n s t r a b le  fo u r y e a r s  l a t e r .  T he an tib o d y  t i t e r s  fo r  F N  a n tig e n  and  
e s p e c ia l ly  fo r  JSS a n tig e n  w e re  lo w e r  th an  th o se  fo r  the  17D a n t ig e n s .

H e te ro lo g o u s  HI a n tib o d ie s  a g a in s t  o th e r  C a s a l s '  G ro u p  B v i r u s e s  
d ev e lo p e d  in  s ix  o f the m o n k e y s : in  five  fo r  D en g ue  2 an d  I lh e u s  and  S t. 
L o u is ;  and  in  o ne , fo r I lh e u s  and  S t. L o u is . A n tib o d ie s  fo r I lh e u s  and 
S t. L o u is  w e re  s t i l l  d e m o n s tra b le  fo u r  y e a r s  l a t e r  in  so m e  of the  m o n k e y s . 
The t i t e r s  o f the h e te ro lo g o u s  a n t ib o d ie s  w e re  lo w e r  th an  th o se  fo r  17D 
a n t ig e n s .
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C F  a n tib o d ie s  fo r  y e llo w  fe v e r  d e v e lo p e d  in  a l l  m o n k e y s ; h o w e v e r , 
th e y  w e re  n o t d e m o n s t r a te d  in  the  s e r a  ta k e n  204 o r  m o re  d a y s  a f te r  
in o c u la t io n .  Two o f th e  m o n k e y s  sh o w ed  t r a c e s  o f C F  a n tib o d y  to I lh e u s  
a n t ig e n  on  th e  tw e n tie th  d ay , b u t th is  a p p e a re d  to be a  t r a n s ie n t  p h e n o m e n o n .

It i s  b e l ie v e d  th a t  th e  r e s u l t s  w e re  n o t in f lu e n c e d  by an y  in t e r  - 
c u r r e n t  a r b o r  v ir u s  in fe c t io n  of the  m o n k e y s . T he a n im a ls  w e re  k e p t o u ts id e  
th e  l a b o r a to r y  and  a lth o u g h  th e i r  c a g e s  w e re  n o t m o s q u i to - p r o o f ,  th e r e  is  
no e v id e n c e  o f th e  n a tu r a l  e x is te n c e  in  B o g o ta  o f any  G ro u p  B a r b o r v i r u s .

N e u t r a l iz in g  and  h a e m a g g lu t in a t io n - in h ib i t in g  a n t ib o d ie s  to  y e llo w  fe v e r  
17 y e a r s  a f t e r  v a c c in a t io n  w ith  17D v a c c in e .

T h is  r e p o r t  c o n ta in s  s o m e  of the  r e s u l t s  of a  s tu d y  on th e  d u ra t io n  of 
im m u n ity  c o n fe re d  by y e llo w  fe v e r  v a c c in e .  T h is  s tu d y  w as c a r r i e d  out w ith  
th e  c o o p e ra t io n  of D r . R u b e m  B a h ia  R ib ie r o ,  f r o m  the  D e p a r ta m e n to  
N a c io n a l  de E n d e m ia s  R u r a is ,  M in is te r io  de S au d e , B r a z i l .

P e r s o n s  r e s id e n t  in  P o u so  A le g re ,  B r a z i l ,  a  lo c a l i ty  w h e re  y e llo w  
fe v e r  h a s  n e v e r  b een  re c o g n iz e d , w e re  v a c c in a te d  w ith  17D y e llo w  fe v e r  
v a c c in e  b e tw e e n  27 D e c e m b e r ,  1940, and  5 F e b r u a r y ,  1941. In  the  p e r io d  
f r o m  23 to  30 S e p te m b e r  1958, s p e c im e n s  o f b lo o d  w e re  c o l le c te d  f r o m  108 
in d iv id u a ls  w ho se  n a m e s  w e re  found  in  th e  bound  v a c c in a t io n  r e g i s t r a t i o n  
boo k s th a t  w e re  s t i l l  a v a i la b le  f r o m  th e  1940-1941 s tu d ie s ,  d u r in g  w hich  a 
to ta l  o f 5, 275 p e r s o n s  w e re  v a c c in a te d .  T he ag e  and  s e x  o f th e  d o n o rs  o f 
b lo o d  in  1958 w ere  c a r e f u l ly  c h e c k e d  a g a in s t  th e  e n t r i e s  in  the  b o o k s . In 
a d d itio n , b lo o d s  w e re  ta k e n  f r o m  78 p e r  so n s  - - p r e s u m a b ly  un v a c c in a te d - - 
f r o m  7 to 16 y e a r s  o f a g e , b o rn  a f t e r  th e  1941 v a c c in a t io n s  w e re  f in is h e d .
No y e llo w  fe v e r  v a c c in a t io n s  w e re  done in  th e  P o u so  A le g re  a r e a  b e tw ee n  
1941 and  th e  t im e  the  1958 s p e c im e n s  w e re  ta k e n .

A m ong  the 108 v a c c in a te d  p e r s o n s ,  o n ly  3, o r  3 p e r  c e n t, gave 
n e g a tiv e  r e s u l t s  in  n e u t r a l i z a t io n  t e s t s  fo r  y e llo w  f e v e r ,  w h ile  82 , o r  76 
p e r  c e n t ,  g av e  s t r o n g ly  p o s i t iv e  r e s u l t s  an d  23, o r  21 p e r  c e n t ,  g av e  
" in c o n c lu s iv e "  r e s u l t s  w hich  we h av e  i n t e r p r e t e d  a s  w eak  p o s i t iv e s .  It 
is  the  u s u a l  p r a c t i c e  to  c o n s id e r  s e r a  w ith  s u r v iv a l  r a t io s  (S R 's )  o f 2 /6 ,
3 /6 ,  4 /6 ,  3 /8 ,  4 /8 ,  and  5 /8  to be "no t p o s i t iv e " ;  we h av e  in t e r p r e t e d  
th e m  a s  w eak  p o s i t iv e s  b e c a u s e  we c o n s id e r  th e m  to be n o t n e g a t iv e .  As 
to d e ta i l s :  o f the 23 w eak  p o s i t iv e s ,  6 g av e  S R 's  o f 2 /6 - 3 / 8 ;  2 g av e  S R 's  
o f 4 /8 ;  an d  15 S R 's  o f 4 / 6 - 5 / 8 .

A m ong  the 78 p e r s o n s  b o rn  a f t e r  1941, o n ly  one sh o w ed  n e u t r a l i z in g  
a n t ib o d ie s  fo r  y e llo w  f e v e r .  In q u iry  r e v e a le d  th a t  th is  p e r s o n  h ad  b een  
v a c c in a te d  a g a in s t  s o m e  d is e a s e ,  p o s s ib ly  y e llo w  f e v e r ,  in  I ta ju b a , a  few  
y e a r s  p r e v io u s ly .
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In the  g ro u p  of the v a c c in a te d  in d iv id u a ls ,  th e r e  is  no s u g g e s t io n  o f 
in c r e a s in g  p o s i t iv i ty  w ith  in c r e a s in g  a g e . T h is  is  a d d it io n a l  e v id e n c e  of 
the  a b s e n c e  f r o m  the  a r e a  n o t o n ly  of y e llo w  fe v e r  v i r u s  but o f an y  o th e r  
v i r u s  th a t s t im u la te d  the p r e s e n c e  o f y e llo w  fe v e r  n e u t r a l iz in g  a n tib o d y .

The s e r a  w e re  a ls o  s u b m it te d  to  n e u t r a l i z a t io n  t e s t s  w ith  D e n g u e -2, 
I lh e u s , S t. L o u is , and  B u s s u q u a r a  v i r u s e s .  T h e s e  t e s t s  sh o w ed  th a t  6 
p e r s o n s  in  th e  v a c c in a te d  g ro u p  and  2 in  the u n v a c c in a te d  g ro u p  g av e  
p o s i t iv e  r e s u l t s  w ith  one o r  m o re  of the  fo u r a fo re m e n t io n e d  a g e n ts .  A g a in , 
no in c r e a s in g  p o s i t iv i ty  w ith  in c r e a s in g  age w as o b s e r v e d .

The m a jo r i t y  o f the s e r a  w e re  te s te d  a ls o  in  h e m a g g lu t in a tio n  in h ib i ­
t io n  (HI) t e s t s .  In the g ro u p  of u n v a c c in a te d  p e r s o n s ,  o f 65 s e r a  t e s te d  
by HI (and  w ith  no d e m o n s t r a b le  n e u t r a l iz in g  a n t ib o d ie s  fo r  G ro u p  B 
v i r u s e s )  o n ly  one sh o w ed  HI a n t ib o d ie s  a g a in s t  17D an d  S t. L o u is  a n t ig e n s .  
T h is  s e r u m , h av in g  a  t i t e r  o f o n ly  1:10 w ith  b o th  a n t ig e n s ,  gave n e g a tiv e  
r e s u l t s  w ith  I lh e u s , D en g u e -2 , and  y e llo w  fe v e r  ( F r e n c h  N e u ro tr o p ic )  
a n t ig e n s .  In  the g ro u p  of v a c c in a te d  in d iv id u a ls ,  of 60 s e r a  t e s te d  by HI 
(an d  w ith  no d e m o n s t r a b le  n e u t r a l iz in g  a n tib o d ie s  fo r  D e n g u e -2 , I lh e u s , 
an d  S t. L o u is )  30, o r  50 p e r  c e n t, gave p o s i t iv e  r e s u l t s  w ith  a 17D a n tig e n .
In  the  s a m e  g ro u p , the p ro p o r t io n s  o f s e r a  g iv in g  p o s i t iv e  HI r e s u l t s  w ith  
o th e r  y e llo w  fe v e r  a n tig e n s  w e re  lo w e r ;  39 p e r  c e n t w ith  an  a n tig e n  p r e p a r e d  
w ith  F r e n c h  N e u ro tro p ic  S tr a in  and  38 p e r  c e n t w ith  an  a n tig e n  p r e p a r e d  
w ith  the JSS S t r a in .  The t i t e r s  fo r th e  17D a n tig e n  w e re  a ls o  h ig h e r  th a n  
th o se  fo r the o th e r  tw o.

R E P O R T  F R O M  D R . AND RIES H. JO N K E R S 
TRIN ID A D  R E G IO N A L  VIRUS LA B O R A TO R Y  

P O R T -O F -S P A IN , TR IN ID A D
C o n tin u ed  and  in te n s if ie d  a c t iv i t ie s  on B u sh  B u sh  I s la n d , th e  f ie ld  

s ta t io n  of th is  la b o r a to r y ,  h av e  le d  to the fo llo w in g  r e s u l t s :
1) V EE  v ir u s  and  a g e n ts  of g ro u p  C and  th e  G u am a  g ro u p  

w e re  i s o la te d  th ro u g h o u t the d ry  s e a s o n  of 1962 ( J a n - J u ly ) .  T h is  h a s  
b een  the  f i r s t  y e a r  in  w hich  th is  w as a c h ie v e d .

2) T w e n ty -fo u r  o f the  29 i s o la t io n s  w e re  f r o m  C u le x  sp . #9, 
a  no t y e t f u r th e r  id e n tif ie d  C u le x  w hich  w as , h o w e v e r , n o t the  m o s t  
a b u n d an t s p e c ie s  a ro u n d  but w as th e  one r e c e iv in g  m o s t  a t te n t io n  a s  a 
r e s u l t  of o b s e r v a t io n s  d u r in g  the  p re c e d in g  r a in y  s e a s o n .
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A p r o g r a m  o f t r a p p in g ,  m a rk in g , and  r e l e a s in g  o f s m a l l  B u sh  B u s h  
m a m m a ls  is  u n d e rw a y  and  g iv e s  p r o m is e  o f in t e r e s t in g  r e s u l t s .

S o m e  O rn i th o d o ro s  c a p e n s is  t ic k s  ta k e n  f r o m  S o ld ad o  R o c k , a  s e a  
b i r d  n e s t in g  p la c e  o ff the  s o u th w e s t  p o in t o f T r in id a d , h av e  y ie ld e d  a  
f i l t r a b l e  a g e n t w h ich  is  p r e s e n t ly  s t i l l  u n id e n tif ie d . T h is  i s o la t io n  is  the 
f i r s t  f r o m  t ic k s  in  th is  l a b o r a to r y .

T he a g e n t i s o la te d  f r o m  G ig a n to la e la p s  m ite s  c o m b e d  f r o m  Q ry z o m y s  
r a t s  (T R V L  40233) h a s  b ee n  show n  to be r e l a t e d  to v e s ic u la r  s to m a t i t i s  v i r u s  
( In d ia n a ) . In te n s iv e  s tu d y  o f th is  a g e n t 's  e p id e m io lo g y  is  p r e s e n t ly  u n d e r ­
w ay . A n tib o d y  s u r v e y s  in  B u sh  B u sh  r o d e n ts  in d ic a te  th a t  a n tib o d y  r a t e s  
in  th e s e  a n im a ls  in c r e a s e  s h a r p ly  ab o u t two m o n th s  a f t e r  the  b eg in n in g  
o f the  r a in y  s e a s o n .  At th a t  t im e , a n tib o d y  r a t e s  to V E E  h av e  a l r e a d y  
b ee n  g o in g  up fo r two m o n th s . L a b o r a to r y  s tu d ie s  w ith  c o lo n iz e d  Q ry z o m y s  
an d  Z y g o d o n to m y s r a t s  in d ic a te  th a t  v i r e m ia  in  th e s e  s p e c ie s  is  o f v e r y  
lo w  le v e l  and  l e s s  th a n  24 h o u rs  d u r a t io n  if  in o c u la te d  s u b c u ta n e o u s ly  w ith  
T R V L  40233 .

R E P O R T  F R O M  D R . O T T IS  R . CAUSEY 
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 IL

V iru s  I s o la t io n s ,  1962:

V iru s  i s o la t io n  f r o m  s e n t in e l  m ic e  in  th e  IAN f o r e s t  s tu d y  a r e a  
d u r in g  th e  f i r s t  s e v e n  m o n th s  o f 1962 in d ic a te s  th a t a  r e d u c t io n  in  t r a n s ­
m is s io n  r a t e s  h as  o c c u r r e d ,  e s p e c ia l ly  fo r  th e  G ro u p  C an d  g ro u p  G u a m a  
ty p e s  w h ich  w e re  p r e v a le n t  in  1961. W hile  104 o r  21% of 490 m o u se  g ro u p s  
e x p o s e d  J a n u a r y  th ro u g h  J u ly  1961 b e c a m e  in fe c te d  w ith  13 d if f e r e n t  
a r b o v i r u s  ty p e s , o n ly  24 o r  7% of 326 g ro u p s  b e c a m e  in f e c te d  w ith  9 ty p e s  
in  an  e q u iv a le n t  i n t e r v a l  and  u n d e r  th e  s a m e  c o n d itio n s  in  1962. T h u s , 
a lth o u g h  o n ly  o n e - f o u r th  a s  m an y  in fe c t io n s  w e re  e n c o u n te re d  in  s e n t in e l  
m ic e  in  1962 a s  in  1961, th e y  r e p r e s e n t  m o re  th a n  two th i r d s  o f the  ty p e s  
found  in  1961. Of g ro u p  C , C a r a p a r u ,  M a r i tu b a , and  I ta q u i a r e  p r e s e n t ;  
in  g ro u p  G u a m a , bo th  G u a m a  and  C a tu  ty p e s  h av e  o c c u r r e d ,  b u t a  n u m b e r  
o f the  i s o la t io n s  a r e  s t i l l  u n ty p e d . T he C a p im  g ro u p  is  r e p r e s e n t e d  by a l l  
th r e e  o f th e  know n ty p e s , and  the  u n g ro u p e d  v ir u s  A N 27639, w h ich  w as 
f i r s t  fo und  in  s e n t in e l  m ic e  in  F e b r u a r y  1961, a p p e a re d  a g a in  in  M a rc h  1962. 
N o te w o r th y  fo r  i t s  a b s e n c e  s in c e  N o v e m b e r  1961 is  V E E . In a d d itio n  to 
th e s e  9 v i r u s e s  i s o la te d  f r o m  s e n t in e l  m ic e  so  fa r  th is  y e a r ,  e le v e n  o th e r  
a r b o v i r u s  ty p e s  w e re  i s o la te d  f r o m  o th e r  s o u r c e s .  E ig h t o f th e s e  e le v e n
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( in c lu d in g  two v i r u s e s  new  to the  B e le m  a r e a ,  A R 39377 and  A R 40578) w e re  
f r o m  a r th r o p o d  p o o ls , and  6 of the  8 w e re  p ic k e d  up o n ly  f r o m  a r th r o p o d s  
d u r in g  th is  p e r io d .  P ix u n a , y e llo w  fe v e r ,  W y eo m y ia  and  A R 40578  w e re  
f r o m  m o s q u i to e s ;  two i s o la te s  o f A N 28873 w e re  f r o m  P h le b o to m u s , an d  
AR39377, n ew  to B e le m , w as found f r o m  m i te s .  F o u r  o f 8 ty p e s  i s o la te d  
f r o m  w ild  a n im a ls  l ik e w is e  w e re  o b ta in e d  o n ly  f r o m  th is  s o u r c e  d u r in g  
th is  p e r io d , in c lu d in g  the two n ew  v i r u s e s  f r o m  l i z a r d s  (A N 40290 and  
AN42217), an d  two v i r u s e s  f i r s t  i s o la te d  f r o m  r o d e n ts  in  I960 an d  1961, 
(A N 24262 and  A N 27326). T he i s o la te s  f ro m  m a n  w e re  C a r a p a r u ,  o b ta in e d  
f r o m  an a g r ic u l t u r a l  w o rk e r  a t the J a p a n e s e  c o lo n y  on  the G u a m a  R iv e r ,  
and  M a r i tu b a  f r o m  a v is i t in g  m o sq u ito  c a tc h e r  in  the  IAN f o r e s t .  A peu  
w as i s o la te d  o n ly  f ro m  a s e n t in e l  C e b u s . (T a b le  1)

W ild A n im a l R e c a p tu re s  in  U tin g a  F o r e s t :
In Ju n e  the lo n g -p la n n e d  w ild  a n im a l  r e c a p t u r e  p r o g r a m  w as in a u g u r a te d  

in  the U tin g a  F o r e s t  abo u t 3 k i lo m e te r s  d is ta n t  f r o m  the  Ian  s tu d y  a r e a .  T he 
p lo t s e le c te d  fo r s tu d y  is  in  f o r e s t  v i r tu a l ly  s u r r o u n d e d  by sw a m p s  and  
s t r e a m s .  T he 18 t r a p s  a r e  s e t  in  g r id  fo rm a t io n ,  c o v e r in g  a  s q u a r e  a r e a  
500 x 500 m e t e r s .  T h re e  p a r a l l e l  ro w s , 200 m e t e r s  a p a r t ,  c o n ta in  3 t r a p s  
e a c h  200 m e te r s  d is ta n t  f r o m  the  o th e r .  A n o th e r  3 ro w s  p e r p e n d ic u la r  to 
th e s e  but o f f s e t  100 m e te r s  and  a ls o  a t  200 m e te r  i n t e r v a l s ,  c o m p le te  the  
g r id .  M ax im u m  d is ta n c e  b e tw ee n  an y  two a d ja c e n t  t r a p s  is  200 m e te r s  
and  m in im u m  d is ta n c e  is  ab o u t 150 m e t e r s .  T h e  t r a p s  a r e  n u m b e re d  in  
the  o r d e r  in  w hich  v is i te d  so  th a t  n u m b e rs  1 an d  18 a r e  n e ig h b o r s .

D u rin g  the f i r s t  50 d a y s , 61 ro d e n ts  and  39 m a r s u p ia l s  w e re  c a p tu r e d ,  
b le d , m e a s u r e d ,  m a rk e d , and  r e l e a s e d ,  a t the  s i te  o f c a p tu r e .  D u rin g  
th is  p e r io d  n e a r ly  tw o - th i rd s  o f the ro d e n ts  an d  m o re  th an  o n e - h a l f  the  
m a r s u p ia l s  w e re  r e c a p tu r e d  one o r  m o re  t im e s  fo r  a  to ta l  of 308 c a p tu r e s .
Two P ro e c h im y s  w e re  c a p tu r e d  11 t im e s  and  two O ry z o m y s  10 t im e s  e a c h .
O ne D id e lp h is  w as c a p tu re d  9 t im e s .  At the  f i r s t  c a p tu r e  s u f f ic ie n t  b lo o d  
is  o b ta in e d  fo r  v i r u s  i s o la t io n  and  a n tib o d y  s tu d ie s .  On r e c a p t u r e s  a t  s h o r t  
in t e r v a l s ,  a  d ro p  of b lood is  ta k e n  f r o m  the  t a i l  in to  b ov ine  a lb u m in  d ilu e n t  
fo r  v i r u s  i s o la t io n  in  in fan t m ic e , and  l a r g e r  q u a n ti t ie s  a r e  o b ta in e d  o n ly  
a t  ab o u t 2 0 -d a y  in t e r v a l s  fo r  s e r o lo g ic a l  t e s t in g .  A g ro u p  G u a m a  v i r u s  w as 
i s o la te d  f r o m  one P ro e c h im y s  and  C a r a p a r u  w as i s o la te d  f r o m  an  O ry z o m y s . 
B o th  a n im a ls  w e re  r e c a p tu r e d  a t th e  o r ig in a l  s i te  an d  c o n v a le s c e n t  s e r u m  
o b ta in e d  (T a b le  2).

The d a ta  on  r e c a p tu r e  o f the th r e e  ro d e n t  s p e c ie s  found in  th is  a r e a  
in d ic a te  a g r e a t e r  th an  a n t ic ip a te d  m o v e m e n t. O ne O ry z o m y s  t r a v e l l e d  
a t l e a s t  600 m e te r s  b e tw ee n  t r a p s  and  4 P r o e c h im y s  t r a v e l le d  300 to 400
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m e t e r s  b e tw e e n  t r a p s .  N e c to m y s  w as found  o n ly  in  one c o r n e r  of the  p lo t, 
in d ic a t in g  th a t  the c h o s e n  a r e a  w as l a r g e ly  o u ts id e  the  h o m e  r a n g e  of the 
s p e c i e s .  In g e n e r a l ,  th e  t e r r i t o r y  s e e m s  to  be d iv id e d  b e tw e e n  the  o th e r  
tw o s p e c i e s ,  ro u g h ly  40% w ith  O ry z o m y s  and  60% w ith  P r o e c h im y s .

T he m a r s u p ia l s  a p p e a r  to w an d e r m o re  w id e ly  an d  sh o w  le s s  
p r e d i l e c t io n  by s p e c ie s  fo r an y  p a r t i c u l a r  a r e a  in  the  o u t l in e d  t e r r i t o r y .

T a b le  I

ARB0KVTR15 INFECTIONS DURING PERIOD JANUARY THROUGH JULT, 1962

NUMBER INFECTIONS
IMMUNOLOGICAL SO T®

GROUP TYPE TOTAL HUMAN WILD SENTINEL ARTHROPOD
aIJiHXl c e bUS“ M6 u s e

A Pixuna 1 1
B Yellow fever 1 1
C Apeu # 1 1

Caraparu 7 1 l 5
Itaqui 1 1
Karituba 3 1 1 1

Guana Guana 1 1
Catu 1 1
Untyped 13 l 1 8 3

Cap in Capim 7 l 1 5
Guajara 3 3
AN20076 2 2

Bunyanwera lpfyeonyia 2 2
Ungrouped AN24262 1 l

AN27326 1 l
AN27639 1 1
AN28873 2 2
AN39377 1 1
AN40290 1 l
AN40578 1 1
AN42217 1 l

Unidentified 8 8

TOTAL 60 2 IS 3 24 16



T a b le  II

A n im a l T o ta l
N o.

P roech iirys guyannensis 45
14

2
Oryzomys g o e ld i
Nectonys a q u a tic u s  am azonicus

T o ta l  Rodents 61

DLdelphis m a rs u p ia lis 22
K am os a  m urina im irina 6
M etach irus n u d icau d a tu s 5
M etach irops opossum 3
C allurorcys 3

T o ta l  M arsupia ls 39

T o ta l  Animals 100

N U M B E R  T IM ES C A P T U R E D
1 2 3 4 5 6 7 8 9 10 11

15 5 5 6 3 3 3 2 1 2
7 1 3 1 2

1 1
22 7 9 6 4 3 3 2 1 2 2

10 2 3 3 2 1 1
2 2 1 1
2 2 1
2 1
2 1

IB 7 4 5 3 1 1

40 14 13 11 7 5 4 2 2 2 2

T o ta l  
C a p - 
tu r  e s

N u m b e r
A n im a ls
R e c a p -
tu r e d

%
R e c a p -
tu r e d V iru s

D e a th
inr s b

165 30 66 1 10
43 7 50 1 l

5 2 100 0
213 39 64 2 l i

61 12 54 .5 0 0
13 4 33 0 1
11 3 75 0 2

6 1 33 0 2
4 1 25 0 1

95 21 54 0 6

308 60 60 2 17

Page 144
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R E P O R T  F R O M  D R . O SCAR DE SO U ZA  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 LFO  L U T Z , AND D R. O. P . F O R A T T IN I 

D E P A R T M E N T  O F  P A R A S IT O L O G Y , SC H O O L  O F H Y G IE N E  AND 
P U B L IC  H E A L T H , SAO P A U L O , B R A Z IL

T he s tu d y  of a r b o v i r u s e s  in  Sao P a u lo  is  b e in g  done a s  i t  w as o u t l in e d  
in  In fo rm a t io n  E x c h a n g e  N o. 4 . T h e re  is  a  d e f in ite  v i r u s  t r a n s m i s s i o n  
s e a s o n  h e r e  f r o m  S e p te m b e r  th ro u g h  A p r i l ,  w hen the t e m p e r a tu r e  is  h igh  
an d  th e r e  is  a  h ea v y  r a i n f a l l .  F r o m  M ay t i l l  A u g u s t, th e r e  is  a  d ro p  in 
t e m p e r a t u r e  and  it  is  d ry .  So o u r in te n s iv e  p e r io d  fo r  f ie ld  w o rk  is  d u r in g  
th e  h o t w et s e a s o n , s lo w in g  dow n in  the  co ld  d r y  m o n th s .

F r o m  S ta tio n  A, B o r a c e a ,  we r e c e iv e d  102 m a m m a ls  and  111 f a m il ie s  
o f s e n t in e l  m ic e  w e re  e x p o se d .

F r o m  B e r t io g a ,  S ta t io n  B , we c a p tu r e d  12 m a m m a ls  and  e x p o se d  
141 f a m i l ie s  o f s e n t in e l  m ic e .

In S ta tio n  C, C o tia , 162 m a m m a ls  w e re  t r a p p e d  and  137 f a m il ie s  
o f s e n t in e ls  e x p o se d .

F r o m  the 3 f ie ld  s ta t io n s ,  109 p o o ls  o f m o s q u ito e s  w e re  in o c u la te d  
in  m ic e .  T h ey  w e re  c a p tu r e d  u s in g  h u m an  b a i t .  A ll m a m m a ls  w e re  b led  
to d e a th . The b lood  w as u s e d  fo r  s e r o lo g ic a l  w o rk  and  a  p o o l o f l iv e r ,  
k id n e y , and  s p le e n  w as in o c u la te d  in  m ic e  fo r  v i r u s  i s o la t io n s .

F r o m  the  t r a p p e d  m a m m a ls ,  7 a g e n ts  w e re  i s o la te d .  O ne o f th e m ,
A n 476 , is  a  g ro u p  C v i r u s ,  c lo s e  to C a r a p a r u .  T he o th e r s  a r e  b e in g  
id e n ti f ie d .

S ix  a g e n ts  w e re  i s o la te d  f r o m  th e  s e n t in e l  m ic e  e x p o s e d . F r o m  th e s e ,  
An 934 and  An 936 a r e  b e in g  c o n s id e r e d  a s  s t r a i n s  o f An 232, the v ir u s  
i s o la te d  l a s t  s e a s o n .  As i t  w as d e s c r ib e d  in  o u r  r e p o r t  fo r  the  n u m b e r  4 
i s s u e  o f th e  In fo rm a tio n  E x c h a n g e , 40 s t r a i n s  of a  v i r u s  w as i s o la te d  f r o m  
s e n t in e l  m ic e  e x p o se d  in  C o tia  f r o m  F e b r u a r y  t i l l  A p r i l .  T h is  s e a s o n ,  
s u r p r i s in g ly ,  on ly  tw o s t r a i n s  w e re  i s o la te d ,  one in  M a rc h  an d  the o th e r  
in  A p r i l .  F r o m  the  o th e r  a g e n ts  i s o la te d ,  o n e , An 741, h a s  sh ow n  so m e  
s l ig h t  c r o s s  r e a c t io n s  w ith  M a r i tu b a  and  O r ib o c a .

F r o m  the p o o ls  of m o s q u i to e s ,  6 a g e n ts  w e re  r e c o v e r e d  and  th ey  
a r e  b e in g  id e n ti f ie d .

S e ro lo g y :

H u m an : S ix ty - f iv e  s e r a  w e re  o b ta in e d  f r o m  p e o p le  l iv in g  a ro u n d  
C o t ia .  U s in g  HI t e s t s ,  we found  no a n t ib o d ie s  fo r the  A g ro u p  (M a y a ro ,
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E E , W E, V E, A u ra , U na). W ith the  v i r u s e s  o f g ro u p  B (SLE, Y F , I lh e u s ,  
B u s s u q u a r a ,  P o w a s s a n ) ,  th e r e  a r e  ab o u t 58% o f s e r a  in h ib it in g  th e m .
S om e of the  r e a c t io n s  w e re  th o se  o b s e r v e d  in  d o u b le  in fe c t io n s  an d  o th e r s  
lo o k ed  lik e  c r o s s  r e a c t io n s .  S om e p eo p le  m o re  th a n  30 y e a r s  o ld  sh o w ed  
s p e c if ic  r e a c t io n s  w ith  Y F . T h ey  co u ld  h av e  b ee n  v a c c in a te d  o r  h ad  the  
d is e a s e  in  th e  p a s t .  F o r  the  C and  B u n y a m w e ra  g ro u p s  o n ly  two p e r s o n s  
r e a c te d  w ith  O r ib o c a ,  M a r i tu b a , an d  C ach e  V a lle y . T h ey  h av e  liv e d  th e r e  
fo r  l if e .

A n im a ls :  F r o m  th e  t r a p p e d  m a m m a ls ,  122 w e re  t e s te d  fo r  a n t ib o d ie s .  
F o r  the A g ro u p , o n ly  one r e a c te d  w ith  U na and  a n o th e r  w ith  W E. F o r  th e  
B g ro u p , few  (10/122) w e re  a b le  to in h ib it  h e m a g g lu t in a tio n . T he r e a c t io n s  
o f C and  B u n y a m w e ra  g ro u p s  w ith  the  a n tig e n s  u s e d  abov e  w e re  n e g a t iv e .

F o r  th e  n e x t s e a s o n , th e  f ie ld  s ta t io n s  o f B e r t io g a  an d  B o r a c e a  w ill 
be m o v ed  to  p la c e s  m o re  e a s i ly  r e a c h e d .  B o r a c e a  w ill be c h a n g e d  to  the  
"A lto  d a  S e r r a "  in  the  s a m e  c h a in  o f m o u n ta in s  bu t o n ly  25 m i le s  f r o m  th e  
la b o r a to r y .  B e r t io g a  w ill be m o v ed  to " Ip o ra n g a " , a  b e a c h  n e a r e r  Sao  
P a u lo , s e r v e d  by a  good, p av e d  ro a d .  T h e s e  c h a n g e s  w ill be d on e  to s a v e  
t im e  fo r  f ie ld  w o rk .

R E P O R T  F R O M  D R . M ARIANO D U N A Y EV ICH  
A RBO R VIRUS S E C T IO N  

IN ST IT U T O  N A C IO N A L DE M IC R O B IO L O G IA  
BUEN OS A IR E S, A R G E N T IN A

M u ltip lic a tio n  o f Ju n in  V iru s  in  A du lt M ice .

T he m u lt ip l ic a t io n  o f Ju n in  v ir u s  in  a d u lt  m ic e  w as s tu d ie d ,  in  
o r d e r  to c la r i f y  so m e  e p id e m io lo g ic a l  a s p e c t s  o f the  f ie ld  m o u s e  p o p u la tio n  
in  the  a f fe c te d  a r e a ,  w hich  sh o w s h ig h  t i t e r  o f n e u t r a l i z in g  a n t ib o d ie s  
(H e s p e ro n y  la u c h a  la u c h a ) .

T he v ir u s  m u lt ip l ie s  in  the  a d u lt  m ic e  b r a in ,  r e a c h in g  a  t i t e r  o f 
10* a t th e  fo u r th  d ay , t i t r a t e d  in  s u c k lin g  m ic e ,  b e in g  o n ly  p a th o g e n ic  
fo r  ab o u t 10% of the  in o c u la te d  a n im a ls .  T he s e r i a l  p a s s a g e  o f the  v ir u s
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o b ta in e d  f r o m  s ic k  a n im a ls ,  d id n 't  in c r e a s e  the  p a th o g e n ic ity  fo r  a d u lt  
m ic e ,  and  co n tin u e  m a in ta in in g  the e r r a t i c  p ro p o r t io n  of s ic k  a n im a ls .

A du lt m ic e  in o c u la te d  by i n t r a c e r e b r a l  ro u te  w ith  the 25 th  p a s s a g e  
in  s u c k lin g  m ic e  d id  n o t c i r c u la te  the v i r u s ,  and  d id  n o t p ro d u c e  a n t ib o d ie s  
d e te c ta b le  by n e u t r a l iz a t io n .

The t i t e r s  o b ta in e d  in  c o r t i s o n e  t r e a t e d  a n im a ls  w ith  0. 3 m g of 
d e x a m e ta s o n e ,  in  th r e e  d a i ly  in je c t io n s ,  d id  n o t sh ow  an y  in c r e a s e ,  
c o m p a re d  w ith  the c o n tro l ,  in  a  s e v e n -d a y  p e r io d  o f s tu d y .

T he in te r f e r o n  p ro d u c tio n  by the  a d u lt  m ic e  b ra in ,  w as n o t d e m o n ­
s t r a t e d  in  m ic e  c h a lle n g e d  w ith  E E E  v i r u s .
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