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

M E E T IN G  O F  WHO STUDY G R O U P  ON A R T H R O P O D - B O R N E  V IRUSES

By i n v i t a t i o n  of  the WHO, a  "S tudy  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 "  
m e t  in G e n e v a ,  S w i t z e r l a n d ,  S e p t e m b e r  5-10,  I960 .  T h i s  g r o u p  w as  c o m p r i s e d  
of  n in e  m e m b e r s ,  two c o n s u l t a n t s ,  fo u r  m e m b e r s  of  the  WHO s e c r e t a r i a t  and  
one  o b s e r v e r .  The  m e m b e r s  of  the  g r o u p  r e p r e s e n t e d  o r  r a t h e r  w e r e  e n g a g e d  
in w o r k  on a r t h r o p o d - b o r n e  v i r u s e s  in  e i g h t  d i f f e r e n t  c o u n t r i e s ,  n a m e l y  
C o l o m b i a ,  C z e c h o s l o v a k i a ,  Ind ia ,  N e w  Z e a l a n d ,  U g an d a ,  U n i t e d  K in g d o m ,  
U n i t e d  S t a t e s ,  an d  USSR.

The  m e e t i n g  w as  c a l l e d  "to a s s i s t  in  i m p l e m e n t i n g "  r e c o m m e n d a t i o n s  
fo r  a  c o o p e r a t i v e  i n t e r n a t i o n a l  p r o g r a m  of i n v e s t i g a t i o n  of the a r t h r o p o d - b o r n e  
v i r u s e s  p r o p o s e d  a t  an  i n f o r m a l  m e e t i n g  in  L i s b o n  in  S e p t e m b e r  1958 and  
a p p r o v e d  and  f o r m a l i z e d  by a  WHO S c i e n t i f i c  G r o u p  on V i r u s  R e s e a r c h  w h ic h  
m e t  two m o n t h s  l a t e r  in  G e n e v a .

T h e  p r e l i m i n a r y  r e p o r t  of  th i s  S tu d y  G r o u p  h a s  n o w  b e e n  i s s u e d  an d  the  
f i n a l  r e p o r t  w i l l  s o o n  be p r i n t e d  and  r e a d y  fo r  d i s t r i b u t i o n .  Th i s  r e p o r t  w i th  
a n n e x e s  c o v e r s  m o r e  th a n  60 p a g e s  a n d  s i n c e  i t  m a y  be o b t a in e d  f r o m  the  
WHO o n ly  the m a i n  s u b j e c t s  c o n s i d e r e d  a r e  g iv e n  h e r e :  1) P r o c e d u r e s  f o r  
d e t e r m i n i n g  the  p r e s e n c e ,  p r e v a l e n c e  an d  i m p o r t a n c e  of  a r t h r o p o d  - b o rn e  
v i r u s e s  in u n e x p l o r e d  o r  i n c o m p l e t e l y  s t u d i e d  a r e a s ;  2) G r o u p in g  and  
c l a s s i f i c a t i o n ;  3) I m p o r t a n c e  of  a r t h r o p o d - b o r n e  v i r u s e s  in h u m a n  a n d / o r  
v e t e r i n a r y  d i s e a s e ;  4) E c o l o g i c a l  a s p e c t s  of  the p r o b l e m ;  5) R e f e r e n c e  
l a b o r a t o r i e s ;  6 ) C u r r e n t  and  p o t e n t i a l  i n f o r m a t i o n  e x c h a n g e  p r o c e d u r e s ;
7) C o n t r o l  m e a s u r e s ;  and  8 ) I m p l e m e n t a t i o n  of the  r e c o m m e n d a t i o n s  of  the  
S tu d y  G r o u p .

It wil l  be r e c a l l e d  t h a t  fo l l o w in g  the  r e c o m m e n d a t i o n s  of  the  WHO 
S c i e n t i f i c  G r o u p  on V i r u s  R e s e a r c h  w h ic h  m e t  in  N o v e m b e r  1958, the  WHO 
w as  no t  in a  p o s i t i o n  to i m p l e m e n t  t h e s e  r e c o m m e n d a t i o n s  and  an  A m e r i c a n  
G ro u p ,  s o m e t i m e s  r e f e r r e d  to a s  the  Gou ld  H o u se  G r o u p ,  w as  a s s e m b l e d  by 
the  R o c k e f e l l e r  F o u n d a t i o n  to c o n s i d e r  a c t i v a t i n g  s o m e  of t h e s e  r e c o m m e n d a ­
t i o n s  a m o n g  A m e r i c a n  i n v e s t i g a t o r s  w i th  the  hope  th a t  the e x p e r i e n c e  th u s  
g a i n e d  m i g h t  be u s e f u l  in e v e n t u a l  i n t e r n a t i o n a l i z a t i o n  u n d e r  the a u s p i c e s  of 
the  WHO. It is  g r a t i f y i n g  to r e p o r t  th a t  the  a c t i v i t i e s  of  th i s  A m e r i c a n  g r o u p ,  
p a r t i c u l a r l y  a s  c o n c e r n e d  the  e s t a b l i s h m e n t  of  a  r e f e r e n c e  l a b o r a t o r y ,  e f f o r t s  
to i n v e s t i g a t e  m e t h o d s  of p r e p a r a t i o n  of  d i a g n o s t i c  r e a g e n t s  fo r  d i s t r i b u t i o n ,  
an d  the  a c t i v i t i e s  of  the  s u b - c o m m i t t e e  on  E x c h a n g e  of  I n f o r m a t i o n ,  i n v o l v in g  
the  i s s u i n g  of  a  n e w s l e t t e r  an d  the  a s s e m b l i n g  of  a  v i r u s  r e g i s t r y  o r  c a t a l o g  
w e r e  p r e s e n t e d  and  a p p r o v e d  by  th i s  S tu d y  G r o u p .

It was  r e c o m m e n d e d ,  fo r  e x a m p l e ,  th a t  in  a d d i t i o n  to a c e n t r a l  r e f e r e n c e  
l a b o r a t o r y ,  r e g i o n a l  l a b o r a t o r i e s  be e s t a b l i s h e d  an d  a  s y s t e m  of c o l l a b o r a t i o n  
and  e x c h a n g e  of  m a t e r i a l  be d e v e l o p e d ;  an d  th a t  the  n e w s l e t t e r  a s  w e l l  a s  the 
c a t a l o g  be i n t e r n a t i o n a l i z e d .  H o w e v e r ,  a s  the WHO i s  n o t  in  a p o s i t i o n  a t  t h i s  
t i m e  to a s s u m e  r e s p o n s i b i l i t y  fo r  e i t h e r  the  n e w s l e t t e r  o r  the  c a t a l o g  i t  w as
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a d v i s e d  th a t  f o r  the p r e s e n t  bo th  r e m a i n  in  the h a n d s  of  the  A m e r i c a n  g r o u p  
and  th a t  i n t e r n a t i o n a l  c o l l a b o r a t i o n  and  d i s t r i b u t i o n  be a r r a n g e d  d i r e c t l y  o r  
t h r o u g h  f o r e i g n  c o r r e s p o n d e n t s .

The  i n t e g r a t i o n  of  the  a c t i v i t i e s  of the  A m e r i c a n  g r o u p  in to  a n  i n t e r ­
n a t i o n a l  p r o g r a m  u n d e r  the  a u s p i c e s  of  o r  in  c o l l a b o r a t i o n  wi th  WHO w i l l  be 
d i s c u s s e d  a t  the  n e x t  m e e t i n g  of  the  A m e r i c a n  g r o u p  w hen  a  WHO r e p r e s e n t a ­
t iv e  w i l l  be p r e s e n t .  T h i s  m e e t i n g  i s  to t a k e  p l a c e  d u r i n g  the  s e c o n d  w e e k  in 
A p r i l .

The  f i n a l  p a r a g r a p h s  of  the  S tu d y  G r o u p  r e p o r t  on the " i m p l e m e n t a t i o n  
of the  r e c o m m e n d a t i o n s "  a r e  of  s u f f i c i e n t  i n t e r e s t  to r e p r o d u c e :

"It  is  r e c o g n i z e d  th a t  in  o r d e r  to c o n d u c t  p r o g r e s s i v e  d e v e l o p m e n t  an d  
i m p l e m e n t a t i o n  of  the r e c o m m e n d a t i o n s  of  th i s  S tu d y  G ro u p ,  a  c o n t in u o u s  
m e a n s  of c o n s u l t a t i o n  m u s t  be m a i n t a i n e d .  The d e v e l o p m e n t  of th i s  p r o g r a m m e  
s h o u l d  be p l a n n e d  and  f i n a n c i a l l y  s u p p o r t e d  on a  l o n g - t e r m  b a s i s  and  s h o u ld  
p r o v i d e  fo r  the  a c t i v e  p a r t i c i p a t i o n  of  r e c o g n i z e d  e x p e r t s  in  th i s  f i e l d  a c t i n g  
a s  c o n s u l t a n t s  and  a s  m e m b e r s  of an  a d v i s o r y  g r o u p  s p e c i a l l y  d e v o t e d  to 
p r o b l e m s  of a r t h r o p o d - b o r n e  d i s e a s e s .  M e e t i n g s  of  r e s e a r c h  w o r k e r s  s h o u ld  
be a r r a n g e d  p e r i o d i c a l l y  to r e v i e w  p r o g r e s s  a c h i e v e d ,  e x c h a n g e  i n f o r m a t i o n  
and  p r o p o s e  p r o m i s i n g  l i n e s  of  a c t i v i t i e s .

" T h i s  c a n  b e s t  be done  by an  o r g a n i z a t i o n  s u c h  a s  WHO w h ic h  w ould  
e n s u r e  the i n t e r n a t i o n a l  c o - o r d i n a t i o n  n e c e s s a r y  fo r  s t e a d y  p r o g r e s s  in  the  
type  of p r o g r a m m e  r e c o m m e n d e d  in  t h i s  r e p o r t .  "

R i c h a r d  M. T a y l o r ,  M. D. , C h a i r m a n  

TH IRD  ISSUE O F  T H E  N E W S L E T T E R

B e y o n d  a c c e p t a n c e  of the  n e w s l e t t e r  a s  a  v a l u a b l e  m e a n s  f o r  e x c h a n g e  
of  s c i e n t i f i c  i n f o r m a t i o n  by  the  WHO S tu d y  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  
an d  the  r e c o m m e n d a t i o n  th a t  i t  be e x p a n d e d  to i n t e r n a t i o n a l  p a r t i c i p a t i o n ,  the 
p r e s e n t  i s s u e  s h o w s  i n c r e a s e d  i n t e r e s t  and  v a lu e  by  the  p a r t i c i p a n t s  t h e m ­
s e l v e s .  T h e r e  i s  a  l a r g e r  n u m b e r  of  c o n t r i b u t i o n s  r a n g i n g  f r o m  t h o s e  w h ich  
r e p o r t  a m a z i n g  a c h i e v e m e n t s  to s o m e  of p e r m a n e n t  w o r t h  as  r e f e r e n c e  
m a t e r i a l ,  u n a v a i l a b l e  f r o m  any  o t h e r  s i n g l e  s o u r c e .  The  c o n t e n t s  a l s o  
r e f l e c t  c a r e f u l  th o u g h t  and  c o n s i d e r a t i o n  of s p a c e  by be in g  b r i e f  s u m m a r i e s  
of  the  e s s e n c e  of c o n s i d e r a b l e  a c c o m p l i s h m e n t s .

It is  the  l a r g e s t  i s s u e  so  f a r  an d  e x c e e d s  in  s i z e  o u r  o r i g i n a l  a n t i c i ­
p a t i o n .  If an d  when  the  n e w s l e t t e r  i s  i n t e r n a t i o n a l i z e d ,  i t  a p p e a r s  n e c e s s a r y  
to c o n s i d e r  m o r e  t h a n  two i s s u e s  a  y e a r .  T h i s  m e a n s  a d d i t i o n a l  w o r k  w h ic h  
is  w i l l in g ly  a c c e p t e d  b e c a u s e  i t  r e f l e c t s  s u c c e s s  of  an  e f f o r t  to s o l v e  the  r e a l  
p r o b l e m  of r a p i d  e x c h a n g e  of  s p e c i a l i z e d  s c i e n t i f i c  i n f o r m a t i o n  on  a g lo b a l  
b a s i s .  It a l s o  r e f l e c t s  the v i t a l i t y  of  r e s e a r c h  e f f o r t  in  th i s  f i e ld  w h ic h  i s  an  
a p p r e c i a t i o n  of  i t s  c h a l l e n g e s ,  i m p o r t a n c e  and  o p p o r t u n i t y  f o r  f u t u r e  
s c i e n t i f i c  a c h i e v e m e n t .

T e l f o r d  H. W o rk ,  M. D. , E d i t o r



R E P O R T  F R O M  DR.  MAX T H E I L E R ,  R O C K E F E L L E R  
F O U N D A T IO N  VIRUS L A B O R A T O R I E S ,  N E W  YORK ,  N. Y.

The  w o r k  of  the  R o c k e f e l l e r  F o u n d a t i o n  V i r u s  L a b o r a t o r i e s  in  N e w  Y o r k  
i s  an  i n t e g r a l  p a r t  of  the  R o c k e f e l l e r  F o u n d a t i o n ' s  v i r u s  p r o g r a m .  In N e w  
Y o r k ,  the  m a i n  e f f o r t  i s  on the  s t u d y  of  the  b a s i c  p r o p e r t i e s  of the  a r b o r  
v i r u s e s .  M any  of t h e s e  s t u d i e s  a r e  o r i e n t e d  t o w a r d s  the  d e v e l o p m e n t  of  
m e t h o d s  w h ic h  m i g h t  be of  v a l u e  to the  w o r k e r s  in  the  f i e l d .

A s u m m a r y  of  s o m e  of the  r e s u l t s  c o v e r e d  in  the  I960  a n n u a l  r e p o r t  
fo l l o w .

B i o p h y s i c a l  and  b i o c h e m i c a l  s t u d i e s

1. F u r t h e r  s t u d i e s  on the  p r o p e r t i e s  of  S e m l i k i  F o r e s t  v i r u s  
p a r t i c l e s .  The  s e d i m e n t a t i o n  c o n s t a n t  of  th e  v i r u s  p a r t i c l e s  w as  a c c u r a t e l y  
d e t e r m i n e d  w i th  the a id  of  an  a n a l y t i c a l  u l t r a c e n t r i f u g e  e q u i p p e d  w i th  u l t r a ­
v i o l e t  a b s o r p t i o n  o p t i c s  to be 345 S v e d b e r g .  The p r e v i o u s  r e p o r t  t h a t  no  HA 
s m a l l e r  t h a n  the  v i r u s  p a r t i c l e s  e x i s t s  in  a  b r a i n  s u s p e n s i o n  of  t h r e e - d a y -  
o ld  m i c e  a t  a  c o n c e n t r a t i o n  h i g h e r  t h a n  2 p e r  c e n t  h a s  b e e n  c o n f i r m e d  by the  
r e s u l t s  f r o m  l e a d i n g - b o u n d a r y  s e d i m e n t a t i o n  s t u d i e s .  The  HA and  
i n f e c t i v i t y  a r e  s i m u l t a n e o u s l y  i n a c t i v a t e d  in  c e l l  c u l t u r e  m e d i a  a t  37° C
a t  a p p a r e n t l y  the  s a m e  r a t e .  O n  the  o t h e r  h a n d ,  the  l a t t e r ,  but  no t  the 
f o r m e r ,  i s  i n a c t i v a t e d  by  a  p r o l o n g e d  d i a l y s i s  a t  3° C.  T h e s e  i n a c t i v a t i o n s  
p r o b a b l y  do n o t  in v o l v e  the  d e s t r u c t i o n  of  v i r a l  R N A .

2. G r o w t h  of S F V  in  t i s s u e - c u l t u r e  c e l l s .  H e L a  c e l l s  g ive  h i g h e r  
t i t e r s  of  bo th  i n t r a c e l l u l a r  and  e x t r a c e l l u l a r  v i r u s  t h a n  h u m a n  a m n i o n  c e l l s  
and  a l s o  m a n i f e s t  s t r o n g e r  c y t o p a t h o g e n i c  e f f e c t .  The  v i r u s  p o p u l a t i o n s  
p r o d u c e d  f r o m  t h e s e  d i f f e r e n t  c e l l s  a r e  i n d i s t i n g u i s h a b l e  a s  f a r  as  the  
r a t i o  of  IC t i t e r  to I P  t i t e r  i n  a d u l t  m i c e  i s  c o n c e r n e d .

3. M o d i f i c a t i o n  of  n u c l e i c  a c i d  m e t a b o l i s m  in  H e L a  c e l l s  i n d u c e d  
by  S F V  i n f e c t i o n .  The  fo l lo w in g  e v e n t s  o c c u r  d u r i n g  the  " l a t e n t "  p h a s e
of S F V  g r o w t h  c u r v e :  (1) The  a m o u n t  of  c e l l u l a r  R N A  f i r s t  d e c r e a s e s  an d  
th e n  i n c r e a s e s .  (2) T h i s  c h a n g e  i s  a p p r o x i m a t e l y  p a r a l l e l e d  by the  r a t e  
of s y n t h e s e s  of DNA an d  n u c l e a r  R N A .  (3) The  m a t e r i a l  d e c r e a s e  of  
t o t a l  R N A  is  a c c o m p a n i e d  by a  c o m p a r a b l e  d e c r e a s e  of  P ^ 2  c o n t e n t  in  the  
R N A .  (4) The  P ^ 2  c o n t e n t  of  p u r i n e  n u c l e o t i d e s  b e c o m e s  s t r i k i n g l y  w e a k  
c o m p a r e d  w i th  p y r i m i d i n e  n u c l e o t i d e s .  (5) A m i n o r  n u c l e o t i d e  a p p e a r s .
( 6 ) S o lu b le  R N A  is  p o l y d i s p e r s e .

T i s s u e  c u l t u r e  s t u d i e s

The  m a i n  e f f o r t s  d u r i n g  the  y e a r  h a v e  b e e n  the  s t u d y  of the  e f f e c t s  
of  the  g r o w t h  m e d i u m  wi th  H e L a  (Gey)  c e l l s  on  the  p r o p a g a t i o n  of  d i f f e r e n t
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a r b o r  v i r u s e s .  It h a s  b e e n  found th a t  a  r i c h  g r o w t h  m e d i u m  i s  e s s e n t i a l  
f o r  the  d e m o n s t r a t i o n  of  C P E  w i th  t h o s e  a g e n t s  s u c h  as  the  v a r i o u s  s t r a i n s  
of  d e n g u e  and  A r g e n t i n i a n  h e m o r r h a g i c  f e v e r  w h ic h  h a v e  a  long  i n c u b a t i o n  
p e r i o d  in  t i s s u e  c u l t u r e .  By the u s e  of  the r i c h  g r o w t h  m e d i u m ,  the  c o n t r o l  
u n i n o c u l a t e d  c e l l s  m a i n t a i n  t h e i r  n o r m a l  m o r p h o l o g y  f o r  s e v e r a l  w e e k s  
b e f o r e  s h o w in g  s i g n s  of  d e g e n e r a t i o n .  T he  g r o w t h  m e d i u m  w h ich  h a s  b e e n  
found  s a t i s f a c t o r y  c o n s i s t s  of  30 p e r  c e n t  h u m a n  s e r u m ,  10 p e r  c e n t  f o e t a l  
bov in e  s e r u m ,  15 p e r  c e n t  t r y p t o s e  p h o s p h a t e  b r o t h  an d  45 p e r  c e n t  H a n k s '  
s o l u t i o n .  It h a s  a l s o  b e e n  found  th a t  the  a d j u s t m e n t  of  the  m e d i u m  of the 
pH  to 7. 2 to be of  g r e a t  i m p o r t a n c e .

V i r u s  c l a s s i f i c a t i o n

G r o u p  i m m u n e  r e s p o n s e .  In the  i m m u n o l o g i c a l  i d e n t i f i c a t i o n  of  an  
a r b o r  v i r u s ,  i t  h a s  b e e n  found p r o f i t a b l e  to p l a c e  i t  f i r s t  in  one  of  the  
a n t i g e n i c  g ro u p s .  E x t e n s i v e  s t u d i e s  on  the  r e s p o n s e  of an  i m m u n e  a n i m a l  
w hen  i n o c u l a t e d  w i th  a n o t h e r  m e m b e r  of  the  s a m e  g r o u p  a r e  r e p o r t e d .  
S t u d i e s  of s u c h  a  n a t u r e  w i th  v i r u s e s  b e l o n g in g  to G r o u p  A and  G r o u p  B 
a r e  d i s c u s s e d .  As  a  r e s u l t  of  t h e s e  s t u d i e s ,  i t  h a s  b e e n  found  p o s s i b l e  
to p r e p a r e  g r o u p  i m m u n e  s e r a  in  e x p e r i m e n t a l  a n i m a l s  w h ich  r e a c t  in  the  
HI t e s t  w i th  a l l  the  m e m b e r s  of  the  g r o u p  u s e d  f o r  i m m u n i z a t i o n  p u r p o s e s .  
T h i s  i m m u n o l o g i c a l  o v e r l a p  was  m o r e  m a r k e d  in  HI t e s t s  th a n  in  C F  o r  
n e u t r a l i z a t i o n  t e s t s .

S tu d i e s  on s t r a i n  d i f f e r e n c e s .  In the  c o u r s e  of  s t u d i e s  on  the  a r b o r  
v i r u s e s  in t h e s e  l a b o r a t o r i e s ,  e v i d e n c e  h a s  b e e n  a c c u m u l a t e d  t h a t  t h e r e  
e x i s t  d e m o n s t r a b l e ,  i m m u n o l o g i c a l  d i f f e r e n c e s  b e t w e e n  d i f f e r e n t  s t r a i n s  
of  w ha t  a r e  c o n s i d e r e d  to be one v i r u s .

An e x t e n s i v e  s t u d y  of  the  a n t i g e n i c  r e l a t i o n s h i p  b e t w e e n  the  v a r i o u s  
m e m b e r s  of  the  t i c k - b o r n e  c o m p l e x  of  v i r u s e s  i s  d r a w i n g  to a  c l o s e .  The  
m e t h o d s  of s t u d y  i n c l u d e d  a n t ib o d y  a b s o r p t i o n  an d  a g a r  g e l  p r e c i p i t a t i o n  
t e c h n i q u e s .  The  t o t a l  n u m b e r  of  s t r a i n s  s t u d i e d  w as  t w e n t y - f i v e .  E l e v e n  
s t r a i n s  of  C e n t r a l  E u r o p e a n  v i r u s e s  f r o m  s e v e n  d i f f e r e n t  c o u n t r i e s  h a v e  
b e e n  c o m p a r e d .  O m s k  h e m o r r h a g i c  f e v e r  w as  r e p r e s e n t e d  by f o u r  d i f f e r e n t  
s t r a i n s ,  K F D  by  t h r e e  and  F a r  E a s t e r n  R SSE by f o u r .  O n ly  one s t r a i n  e a c h  
of  l o u p i n g  i l l  and  L a n g a t  v i r u s  w e r e  i n c l u d e d  in  th e  s t u d y .  As a  r e s u l t  of  
t h e s e  s t u d i e s ,  s i x  a n t i g e n i c a l l y  d i s t i n c t  v i r u s e s  h a v e  b e e n  r e c o g n i z e d .
In a l l  i n s t a n c e s ,  d i f f e r e n t  s t r a i n s  of  the  s a m e  v i r u s  h a v e  r e a c t e d  in an  
i d e n t i c a l  m a n n e r  w hen  e x a m i n e d  by b o th  t e c h n i q u e s  r e g a r d l e s s  of  th e  d a t e  
of  i s o l a t i o n ,  the  o r i g i n a l  s o u r c e ,  o r  the  p a s s a g e  h i s t o r y .  The  g e o g r a p h i c  
d i s t r i b u t i o n  of  t h e s e  v i r u s e s  i s  a s  f o l l o w s :
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L o u p in g  i l l  
C e n t r a l  E u r o p e a n

B r i t i s h  I s l e s
C e n t r a l  E u r o p e  in c lu d i n g

O m s k  h e m o r r h a g i c  f e v e r  
K y a s a n u r  F o r e s t  D i s e a s e  
F o r e s t  E a s t e r n  R SSE 
L a n g  at

w e s t e r n  USSR 
C e n t r a l  USSR 
In d ia
E a s t e r n  USSR 
M a l a y a

It s e e m s  a p p a r e n t  th a t  e a c h  v i r a l  e n t i t y  e x i s t s  in  a  r e g i o n  w hich  
a p p e a r s ,  a t  th i s  t i m e ,  to be d i s c o n t i n u o u s  f r o m  the  o t h e r s .  T h i s  i d e a  
of  a  d i s t i n c t  r e g i o n a l  d i s t r i b u t i o n  of  the  v a r i o u s  v i r u s e s  wou ld  s e e m  to 
h a v e  r a t h e r  i m p o r t a n t  i m p l i c a t i o n  in  o u r  u n d e r s t a n d i n g  of  the  n a t u r a l  
h i s t o r y  of  th i s  v i r a l  c o m p l e x .

S i n d b i s .  S t r a i n  d i f f e r e n c e s  b e t w e e n  d i f f e r e n t  i s o l a t e s  of wha t  a p p e a r s  
to be one  v i r u s  a r e  r e p o r t e d  f r o m  s t u d i e s  w i th  S i n d b i s .  The  s t r a i n s  u s e d  
in  th i s  i n v e s t i g a t i o n  w e r e  1) AR 339 i s o l a t e d  by R .  M. T a y l o r  in E g y p t ,
2) SA AR 86 i s o l a t e d  by  K o k e r n o t  an d  S m i t h b u r n  in  S o u th  A f r i c a ,  3) IA  1036 
i s o l a t e d  in In d i a  by J o h n s o n ,  K e r r ,  an d  S hah ,  4) A M M  2215 i s o l a t e d  by 
B u e s c h e r  in  M a la y a ,  5) P  886 i s o l a t e d  in  the  P h i l i p p i n e s  by H a m m o n  an d  
R u d n i c k .  In t h e s e  s t u d i e s  s e v e r a l  HI t e c h n i q u e s  w e r e  e m p l o y e d .  A n t i s e r a  
to the  v a r i o u s  s t r a i n s  w e r e  t e s t e d  by the  s t a n d a r d  HI t e s t  ( s e r u m  d i l u t i o n s  
an d  c o n s t a n t  a m o u n t  of  a n t ig e n ) ;  by  the m i x t u r e  d i l u t i o n  m e t h o d  and  f i n a l l y  
by t i t r a t i n g  the a m o u n t  of  a n t i g e n  in  a  g iv e n  d i l u t i o n  in  the  p r e s e n c e  of  a  
c o n s t a n t  a m o u n t  of the  i m m u n e  s e r a .  T h e s e  s t u d i e s  i n d i c a t e d  th a t  the two 
A f r i c a n  s t r a i n s  f a l l  i n to  one c l a s s  w h i le  t h o s e  of In d ia ,  M a l a y a  and  the 
P h i l i p p i n e s  a r e  in  a n o t h e r .  T h e r e  i s  a  m a r k e d  t e n d e n c y  of  the  a n t i s e r a  
p r e p a r e d  f r o m  the  A f r i c a n  s t r a i n s  to i n h i b i t  a g g l u t i n a t i o n  e q u a l l y  w e l l  w i th  
a n t i g e n s  p r e p a r e d  f r o m  a i l  the  s t r a i n s  w h e r e a s  the  s e r a  p r e p a r e d  f r o m  the  
A s i a t i c  s t r a i n s  g ive  h i g h e r  HI t i t e r s  w i th  h o m o l o g o u s  a n t i g e n s  th a n  th e y  
do w i th  h e t e r o l o g o u s  a n t i g e n s  p r e p a r e d  f r o m  A f r i c a n  s t r a i n s .

S i m i l a r  s t u d i e s  on s t r a i n  d i f f e r e n c e s  a r e  a t  p r e s e n t  in p r o g r e s s  
w i th  C h ik u n g u n y a ,  M a y a r o ,  E E E  an d  S e m l i k i  f o r e s t  v i r u s .

V i r u s  c l a s s i f i c a t i o n  by s e r o l o g i c a l  m e a n s  h a s  b e e n  one of  the  m a i n  
f u n c t i o n s  of the  N e w  Y o r k  l a b o r a t o r i e s .  D u r i n g  I960 ,  e x t e n s i v e  s t u d i e s  
w e r e  u n d e r t a k e n  on the  foU.owing v i r u s  s t r a i n s :

G r o u p  A. A M M  2215 f r o m  M a l a y a  an d  M R M  39 f r o m  A u s t r a l i a .
B o t h  c l e a r l y  b e lo n g  to the  S in d b i s  c o m p l e x .  O n y o n g - n y o n g  h a s  b e e n  
s h o w n  to be a  n e w  g r o u p  A a g e n t  r e l a t e d  to C h ik u n g u n y a .
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G r o u p  B .  A M M  1775 f r o m  M a l a y a ,  SAAR 1776 f r o m  S o u th  A f r i c a  
and  the  v i r u s  of  t u r k e y  m e n i n g o - e n c e p h a l i t i s ,  f r o m  I s r a e l ,  a p p e a r  to be 
t h r e e  d i s t i n c t  n e w  g r o u p  B a g e n t s .  A v i r u s ,  Co A r  41922,  f r o m  C o l o m b i a  
h a s  b e e n  s h o w n  to be a s t r a i n  of  B u s s u q u a r a  but  c a n  be d i s t i n g u i s h e d  f r o m  
the  p r o t o t y p e  by  a n t ib o d y  a b s o r p t i o n  m e t h o d s .

B u n y a m w e r a  g r o u p .  S t r a i n  A M M  2222 f r o m  M a l a y a  h a s  b e e n  s h o w n  
to be i n d i s t i n g u i s h a b l e  f r o m  the  C h i t t o o r  v i r u s  i s o l a t e d  in  In d ia .

U n g r o u p e d .  A M M  2325,  i s o l a t e d  in  M a la y a ,  h a s  b e e n  found  to be 
r e l a t e d  to A M M  2549,  a n o t h e r  M a l a y a n  a g e n t .  The  r e l a t i o n s h i p ,  h o w e v e r ,  
c o u ld  o n ly  be sh o w n  by  c r o s s  C F  t e s t s .  E x t e n s i v e  i m m u n o l o g i c a l  s t u d i e s  
f a i l e d  to s h o w  an y  r e l a t i o n s h i p  b e t w e e n  t h e s e  M a l a y a n  v i r u s e s  an d  o t h e r  
a r b o r  v i r u s e s .

S e r u m  a n t ib o d y  s u r v e y  t e c h n i q u e s

C o n s i d e r a b l e  s p a c e  of  the  r e p o r t  i s  d e v o t e d  to the  t e c h n i q u e s  of  
s e r u m  a n t ib o d y  s u r v e y s  by the  u s e  of  h e m a g g l u t i n a t i o n  i n h i b i t i o n  t e s t s .
An a t t e m p t  h a s  b e e n  m a d e  to s u m m a r i z e  the  e x p e r i e n c e  o b t a i n e d  s i n c e  
the  i n t r o d u c t i o n  of  HI t e s t s  a s  a  s u r v e y  to o l .  T he  i m p o r t a n c e  of  the  v e r y  
d i s t i n c t i v e  HI a n t ib o d y  p a t t e r n  f o l l o w in g  p r i m a r y  i n f e c t i o n  w i th  e a c h  v i r u s  
i s  e m p h a s i z e d .  The  c h i e f  d i f f i c u l t i e s  e n c o u n t e r e d  in  the  i n t e r p r e t a t i o n  of  
b o th  HI and  N T  r e s u l t s  i s  l a r g e l y  due to o u r  l a c k  of  k n o w le d g e  of  the  n o r m s  
to be e x p e c t e d  fo l l o w in g  i n f e c t i o n s  w i th  the  v a r i o u s  a r b o r  v i r u s e s .

In a d i s c u s s i o n  of  the N T,  the  e x t r a o r d i n a r y  d i v e r s e  r e s u l t s  t h a t  
c a n  be o b t a i n e d  wi th  a g iv e n  i m m u n e  s e r u m  d e p e n d i n g  on  the  age  of  the 
m i c e ,  the  r o u t e  of i n o c u l a t i o n ,  the s t r a i n  an d  the n a t u r e  of  the  v i r u s  
p r e p a r a t i o n  an d  the p r e s e n c e  of  the  l a b i l e  f a c t o r  i s  e m p h a s i z e d .

S o m e  r e s u l t s  of  r e c e n t  HI s u r v e y s  w i th  s e r a  f r o m  r e s i d e n t s  of  
G u a t e m a l a ,  P e r u ,  and  the  S e m i n o l e  I n d i a n s  of  F l o r i d a  a r e  g iven .

R E P O R T  F R O M  D R.  R O B E R T  L .  K A IS E R ,  S U R V E I L L A N C E  
S E C T I O N ,  U . S . P . H . S . ,  C O M M U N I C A B L E  D ISE A S E  

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

P r e l i m i n a r y  d a t a  f o r  the  y e a r  I960  r e v e a l s  a  t o t a l  of  1, 841 c a s e s  
of  " a c u t e  i n f e c t i o u s  e n c e p h a l i t i s "  r e p o r t e d  in  the U n i t e d  S t a t e s .  T h i s  
c a t e g o r y ,  as  h a s  b e e n  p r e v i o u s l y  s t a t e d ,  i n c l u d e s  i n f e c t i o u s  e n c e p h a l i t i s  
of  s e v e r a l  e t i o l o g i e s  w i th  p r o v e d  a r t h r o p o d - b o r n e  e n c e p h a l i t i s  u s u a l l y  
r e p r e s e n t i n g  a  f r a c t i o n  of  the  t o t a l .  C o m p a r e d  w i th  the  1959 t o t a l  of  
" a c u t e  i n f e c t i o u s  e n c e p h a l i t i s ,  " the  I960  t o t a l  i s  dow n a b o u t  25 p e r  c e n t .
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The  y e a r  I960  w as  c h a r a c t e r i z e d  by  a  s p a r s i t y  of h u m a n  a r t h r o p o d -  
b o r n e  e n c e p h a l i t i s .  No h u m a n  o u t b r e a k s  of  the d i s e a s e  w e r e  r e p o r t e d  in 
I960 .  P r e l i m i n a r y  d a t a  i n d i c a t e s  the f o l l o w in g  d i s t r i b u t i o n  of  a r t h r o p o d -  
b o r n e  e n c e p h a l i t i s  d u r i n g  I960  in  the  U n i t e d  S t a t e s .

E a s t e r n  e n c e p h a l i t i s  w h ic h  w as  p r o m i n e n t  in  1959 o c c u r r e d  o n ly  in 
i s o l a t e d  c a s e s .  One n o n - f a t a l  c a s e  w as  n o t e d  in  F l o r i d a  d u r i n g  F e b r u a r y .  
S e v e r a l  e q u in e  c a s e s  of  e a s t e r n  e n c e p h a l i t i s  w e r e  r e p o r t e d  f r o m  M a r y l a n d ,  
V i r g i n i a ,  G e o r g i a ,  and  F l o r i d a .

O n ly  12 d o c u m e n t e d  c a s e s  of  S t .  L o u i s  e n c e p h a l i t i s  in  C a l i f o r n i a  
h a v e  c o m e  to o u r  a t t e n t i o n .  T e x a s  r e p o r t e d  two.

A t o t a l  of  16 c a s e s  of  w e s t e r n  e n c e p h a l i t i s  w e r e  d i a g n o s e d  in  T e x a s  
and  one  in C a l i f o r n i a .  A  s m a l l  o u t b r e a k  of w e s t e r n  e n c e p h a l i t i s  in  h o r s e s  
o c c u r r e d  in  W y o m in g  and  a f e w  c a s e s  w e r e  n o te d  in  N e w  M e x ic o  an d  
A r i z o n a .

A l th o u g h  i n c o m p l e t e ,  the  d a t a  t e n d  to i n d i c a t e  a  u n i f o r m l y  l i m i t e d  
a c t i v i t y  of the a r t h r o p o d - b o r n e  e n c e p h a l i t i d e s  in the  U n i t e d  S t a t e s  d u r i n g  
I960 .  I t i s  a l s o  i n t e r e s t i n g  to n o te  the  m o n t h l y  d i s t r i b u t i o n  c u r v e  of  the  
1, 841 c a s e s  of " a c u t e  i n f e c t i o u s  e n c e p h a l i t i s "  r e p o r t e d  in  I960 r e f e r r e d  
to p r e v i o u s l y .  No s u m m e r - f a l l  p e a k  in  the c u r v e  w as  e v i d e n t  in c o n t r a s t  
to e a r l i e r  y e a r s  s u c h  a s  1956 and  1958.  In t h e s e  y e a r s ,  and  o t h e r s  w hen  
a r t h r o p o d - b o r n e  e n c e p h a l i t i s  w as  p r e s e n t  in  e p i d e m i c  f o r m ,  a  p r o n o u n c e d  
p e a k  in  r e p o r t e d  c a s e s  of  " a c u t e  i n f e c t i o u s  e n c e p h a l i t i s "  o c c u r r e d  d u r i n g  
l a t e  s u m m e r  and  f a l l  p r o b a b l y  r e f l e c t i n g  u n d o c u m e n t e d  c a s e s  of a r t h r o p o d -  
b o r n e  e n c e p h a l i t i s .  The  r e l a t i v e l y  l o w  i n c i d e n c e  of  i n f e c t i o u s  e n c e p h a l i t i s  
d u r i n g  the  s u m m e r  and  f a l l  of  I960  a p p e a r s  c o n s i s t e n t  w i th  the f e w  s c a t t e r e d  
c a s e s  of  d o c u m e n t e d  a r t h r o p o d - b o r n e  e n c e p h a l i t i s  o b s e r v e d .

R E P O R T  F R O M  DR.  R IC H A R D  O. H A Y ES,  C H I E F ,  TA U N T O N  
F I E L D  S T A T IO N ,  E N C E P H A L I T I S  S E C T I O N ,  T E C H N O L O G Y  

B R A N C H ,  U . S . P . H . S . ,  C O M M U N I C A B L E  D IS E A S E  C E N T E R  
T A U N T O N ,  M A S S A C H U S E T T S

(T h e  a c t i v i t i e s  a t  the  T a u n t o n  F i e l d  S t a t i o n  a r e  a  c o o p e r a t i v e  e n d e a v o r  
of  the  E n c e p h a l i t i s  S e c t io n ,  C o m m u n i c a b l e  D i s e a s e  C e n t e r ,  U . S . P .  H. S, 
an d  the  D iv i s i o n  of C o m m u n i c a b l e  D i s e a s e s ,  M a s s a c h u s e t t s  D e p a r t m e n t  
of  P u b l i c  H e a l th )

N e i t h e r  h u m a n  n o r  e q u in e  c a s e s  of  E E  have  b e e n  d e t e c t e d  in  the  
C o m m o n w e a l t h  s i n c e  the  1956 o u t b r e a k ,  but  e i t h e r  the  v i r u s  o r  the 
s p e c i f i c  a n t ib o d y  h a v e  b e e n  r e v e a l e d  to be p r e s e n t  in  M a s s a c h u s e t t s  
e a c h  y e a r  f r o m  1957 to the  p r e s e n t .
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The  r e d u c t i o n  of m o s q u i t o  b r e e d i n g  s i t e s  due  to a  l a c k  of  r a i n  r e s u l t e d  
in  r e l a t i v e l y  s m a l l  m o s q u i t o  p o p u l a t i o n s  in  s o u t h e a s t e r n  M a s s a c h u s e t t s  
a f t e r  J u l y  I960 .  In f a c t ,  d i s c o n t i n u a n c e  of  s e v e r a l  f i e l d  e x p e r i m e n t s  b e in g  
c o n d u c t e d  in s w a m p  s tu d y  s i t e s ,  w h ic h  u s u a l l y  s u p p o r t  l a r g e  m o s q u i t o  
p o p u l a t i o n s  d u r i n g  the s u m m e r ,  w as  n e c e s s i t a t e d  by the  l a c k  of  m o s q u i t o e s .

A s t u d y  on  the o v e r w i n t e r i n g  of  C u l i s e t a  m e l a n u r a  l a r v a e  in two 
f r e s h - w a t e r  s w a m p s  was  c o n d u c t e d  d u r i n g  1959 -6 0 .  It w as  o b s e r v e d  th a t  
the  l a r v a e  a v o i d e d  f r e e z i n g  by  e n t e r i n g  the  m u d ,  an d  th a t  t h e y  b u r r o w e d  
d e e p e r  in to  i t  a s  the  w i n t e r  b e c a m e  c o l d e r .  T h e  l o w e s t  m u d  t e m p e r a t u r e  
r e c o r d e d  w as  34. 5 # F . , and  the  l a r v a e  w e r e  r e c o v e r e d  f r o m  m u d  d e p t h s  
g r e a t e r  tha n  6 i n c h e s .  L iv in g  l a r v a e  w e r e  c o l l e c t e d  t h r o u g h o u t  the  p e r i o d  
of  the  s tu d y ;  no c o l l e c t i o n s  w e r e  a t t e m p t e d  in  A p r i l ,  but  the  M a r c h  
c o l l e c t i o n s  w e r e  m a d e  on the  l a s t  d a y  of  the  m o n t h  and  the  M ay c o l l e c t i o n s  
on the  s e c o n d .

In A p r i l ,  May ,  an d  J u n e ,  I960,  a  s e a r c h  f o r  e a s t e r n  e n c e p h a l i t i s  
v i r u s  a m o n g  m i g r a t i n g  b i r d s  w as  c o n d u c t e d .  B lo o d  s a m p l e s  f r o m  892 
b i r d s  w e r e  c o l l e c t e d  d u r i n g  t h e i r  n o r t h w a r d  j o u r n e y .  A l l  the  b lood  
s p e c i m e n s  w e r e  t e s t e d  fo r  v i r u s  a n d  w e r e  found  to be n e g a t i v e .  Wild 
b i r d s  w e r e  c o l l e c t e d ,  b a n d e d ,  b le d ,  an d  r e l e a s e d  a t  two s t u d y  s i t e s  t h r o u g h ­
ou t  the  b r e e d i n g  s e a s o n .  The  b i r d s  w e r e  c o l l e c t e d  in  J a p a n e s e  m i s t  n e t s  
b i - w e e k l y  at  e a c h  of  the  two s t u d y  s i t e s  f r o m  M ay  10 t h r o u g h  S e p t e m b e r  
22nd .  A t o t a l  of 2 , 4 0 0  n e t  h o u r s  w as  s p e n t  a t  e a c h  s i t e ;  200 and  282 b i r d s  
w e r e  c a p t u r e d  a t  e a c h  s i t e ,  r e s p e c t i v e l y .  F r o m  82 of  t h e s e  b i r d s ,  a  t o t a l  
of  189 r e p e a t  b lood  s p e c i m e n s  w e r e  o b t a i n e d .  F i v e  b lood  s a m p l e s  w as  
the  m a x i m u m  n u m b e r  of  r e p e a t  s p e c i m e n s  o b t a i n e d  f r o m  an y  g iv e n  b i r d  
( i d e n t i t y  m a d e  p o s s i b l e  by the  u s e  of  b i r d  b a n d s ) ,  an d  t h i s  n u m b e r  was  
o b t a i n e d  f r o m  two d i f f e r e n t  b i r d s .  C o n v e r s i o n  f r o m  n e g a t i v e  to p o s i t i v e  
f o r  e a s t e r n  E E  a n t ib o d y  was  d e t e c t e d  o n ly  in  a  s i n g l e  b i r d .

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

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

D E P A R T M E N T S  O F  VIRUS D ISE A SES AND E N T O M O L O G Y ,
W A L T E R  R E E D  ARMY I N S T I T U T E  O F  R E S E A R C H  

W I L D L I F E  R E S E A R C H  L A B O R A T O R Y ,  P A T U X E N T  W I L D L I F E  
R E S E A R C H  C E N T E R

E q u i n e  e n c e p h a l i t i s  i s  a  l a t e  s u m m e r - e a r l y  f a l l  d i s e a s e  w h ic h  h a s  
a f f e c t e d  e q u i n e s  in  t i d e w a t e r  M a r y l a n d  s i n c e  r e c o r d e d  h i s t o r y  of  the  
r e g i o n .  R e p e a t e d  i m p l i c a t i o n  of  E a s t e r n  e q u i n e  e n c e p h a l i t i s  ( E E E )  v i r u s
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a s  the  e t i o l o g i c  a g e n t  of  the  d i s e a s e  s i n c e  1933, h a s  f o c u s e d  the  a t t e n t i o n  
of  p r a c t i c i n g  v e t e r i n a r i a n s  and  h o r s e  o w n e r s  upon  the  d i s e a s e .  In r e c e n t  
y e a r s  r e p o r t i n g  of  the  d i s e a s e  h a s  b e e n  r a t h e r  c o m p l e t e  w i th  45 c a s e s  
k n o w n  to h a v e  o c c u r r e d  i n  1955, 75 in  1956, 1 in 1958, and  18 in 1959. F o r  
the  m o s t  p a r t  E E E  h a s  o c c u r r e d  in  the  E a s t e r n  S h o r e  c o u n t i e s  of  the  s t a t e ,  
e s p e c i a l l y  in  t h o s e  c o u n t i e s  s o u t h  of the  C h e s t e r  R i v e r .  S p o r a d i c  c a s e s  
h a v e  b e e n  i n f r e q u e n t l y  o b s e r v e d  on the  w e s t e r n  s h o r e  of  the  C h e s a p e a k e  
B a y  in  the  f ive c o u n t i e s  w h ich  l i e  b e t w e e n  i t  and  the  P o t o m a c  R i v e r  ( s e e  
m a p ,  F i g .  1). H o w e v e r  no d i s e a s e  h a d  b e e n  r e p o r t e d  f r o m  th i s  a r e a  
( S o u t h e r n  M a r y l a n d )  s i n c e  1955.

In I960,  a t  l e a s t  16 h o r s e s  and  p o n i e s  d i e d  f r o m  E E E  in M a r y l a n d  
( F i g .  1), and  one n o n - f a t a l  i n f e c t i o n  w as  o b s e r v e d .  T h i r t e e n  of  the 17 
c a s e s  w e r e  c o n f i r m e d  e i t h e r  by  h i s t o p a t h o l o g i c  e x a m i n a t i o n  of  the  b r a i n  
a n d / o r  v i r u s  i s o l a t i o n  f r o m  the  b r a i n ,  by  s e r o l o g i c  m e a n s  ( h e m a g g l u t i n a t i o n -  
i n h i b i t i o n  and  n e u t r a l i z a t i o n  t e s t s )  o r  by  a c o m b i n a t i o n  of  t h e s e  m e t h o d s .
The  f i r s t  r e p o r t e d  c a s e  o c c u r r e d  on A u g u s t  9 and  the  l a s t  on  O c t o b e r  13.
Of the  17 c a s e s  o b s e r v e d ,  14 o c c u r r e d  b e t w e e n  A u g u s t  16 a n d  S e p t e m b e r  
15. It i s  of  f u r t h e r  i n t e r e s t  th a t  t h e r e  w e r e  10 c a s e s  in S o u t h e r n  M a r y l a n d ,  
an  a r e a  a p p a r e n t l y  s p a r e d  s i n c e  1955.

In the  I960 s e a s o n ,  e q u in e  d i s e a s e  a l s o  o c c u r r e d  on  the E a s t e r n  
S h o r e  of  V i r g i n i a ,  j u s t  b e l o w  the  M a r y l a n d  s t a t e  l i n e .  On O c t o b e r  10,
I960,  we w e r e  i n v i t e d  to i n v e s t i g a t e  an  o u t b r e a k  of  e q u i n e  e n c e p h a l i t i s  
on  C h i n c o t e a g u e  I s l a n d ,  A c c o m a c k  C oun ty ,  V i r g i n i a .  At t h a t  t i m e  14 
d e a t h s  h a d  o c c u r r e d  in  the two p r e c e d i n g  w e e k s .  B y  the  t i m e  of  the  l a s t  
d e a t h  on O c t o b e r  25, a t  l e a s t  30 p o n i e s  h a d  s u c c u m b e d ,  20 on C h i n c o t e a g u e  
an d  a p p r o x i m a t e l y  10 on  the  n e i g h b o r i n g  i s l a n d  of A s s a t e a g u e .  L a b o r a t o r y  
s t u d i e s  w e r e  done  on t h r e e  m o r i b u n d  a n i m a l s .  E E E  v i r u s  was  i s o l a t e d  
f r o m  the  b r a i n s  of  the  t h r e e  s t u d i e d ,  a n d  t h e i r  s e r a  w e r e  sh o w n  to c o n t a i n  
E E E  a n t ib o d y .

On O c t o b e r  13, 14, and  15, 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 i m m e d i a t e  
v i c i n i t y  of  the C h i n c o t e a g u e  I s l a n d  o u t b r e a k .  A t o t a l  of  826  m o s q u i t o e s :
249 A e d e s  s o l l i c i t a n s ,  29 A e d e s  v e x a n s ,  197 C u le x  s a l i n a r i u s ,  240 A n o p h l e s  
c r u c i a n s ,  and  111 A n o p h le s  q u a d n m a c u l a t u s ,  c o l l e c t e d  w hi le  b i t in g  h o r s e s  
and  h u m a n s ,  f r o m  r e s t i n g  s t a t i o n s  ( s h e d s  an d  b a r n s )  and  in  l i g h t  t r a p s ,  
w e r e  n e g a t i v e  f o r  v i r u s  when  p o o l s  of  t h e s e  m o s q u i t o e s  w e r e  i n o c u l a t e d  
in to  d a y - o l d  c h i c k s  an d  s u c k l i n g  m i c e .

In e a r l y  s u m m e r  of  I960 a s  p a r t  of  an  i n i t i a l  i n q u i r y  in to  the  e c o l o g y  
of  E E E  in  the a r e a ,  c o l l e c t i o n  of  w i ld  b i r d s  f o r  v i r o l o g i c  an d  s e r o l o g i c  
s t u d y  w as  e x t e n d e d  f r o m  the L a u r e l - B e l t s v i l i e  a r e a ,  n o r t h e a s t  of W a s h in g t o n ,  
to s e l e c t e d  s i t e s  on the  E a s t e r n  S h o r e  of  M a r y l a n d  in  an  e f f o r t  to s a m p l e
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a r e a s  f r o m  w h ich  E E E  had  b e e n  r e p o r t e d  in  the  p a s t .  B e t w e e n  J u n e  and  
O c t o b e r ,  p l a s m a  s p e c i m e n s  w e r e  o b t a i n e d  f r o m  308 b i r d s  (47 s p e c i e s )  
r e s i d e n t  in th i s  r e g i o n .  P a s s e r i f o r m s  w e r e  c o l l e c t e d  by m i s t  n e t t i n g ,  on  
d i f f e r e n t  o c c a s i o n s  a t  3 s e p a r a t e  a r e a s :  B l a c k w a t e r  W i ld l i fe  R e f u g e ,  
C a m b r i d g e ,  M a r y l a n d ;  G i r d l e t r e e  W i ld l i fe  R e f u g e ,  G i r d l e t r e e ,  M a r y l a n d ;  
an d  C h i n c o t e a g u e  I s l a n d ,  V i r g i n i a .  P l a s m a  w as  a l s o  o b t a i n e d  f r o m  42 
n e s t l i n g  a r d i e d s  at  M i l l ' s  I s l a n d , M a r y l a n d .

P l a s m a  s p e c i m e n s  f r o m  102 of  t h e s e  b i r d s  w e r e  i n o c u l a t e d  in to  
h a m s t e r  k i d n e y  t i s s u e  c u l t u r e  but  no v i r u s  w as  r e c o v e r e d .  E a c h  of  the  
308 s p e c i m e n s  w as  t e s t e d  fo r  h e m a g g l u t i n a t i o n - i n h i b i t i n g  and  n e u t r a l i z i n g  
a n t ib o d y  a g a i n s t  E E E  v i r u s .  A  q u a l i t a t i v e  n e u t r a l i z a t i o n  t e s t  was  u s e d  
w h ic h  had  p r e v i o u s l y  b e e n  s t a n d a r d i z e d  u s i n g  a v i a n  s e r a  w i th  know n 
n e u t r a l i z a t i o n  i n d i c e s .  B i r d s  h a v i n g  a  p o s i t i v e  n e u t r a l i z a t i o n  t e s t ,  o r  an  
e q u i v o c a l  n e u t r a l i z a t i o n  t e s t  p lu s  an  HI t i t e r  of  1:10 o r  g r e a t e r  w e r e  c o n ­
s i d e r e d  " p o s i t i v e " .  A n t ib o d y  w a s  found  in  the fo l l o w in g  s p e c i e s :  c a r d i n a l  
(6 p o s i t i v e  of  39 t e s t e d ) ,  wood  t h r u s h  (1 o f  1), c a t b i r d  (2 of  2 ), b r o w n  
t h r a s h e r  (1 of 3), r e d - w i n g e d  b l a c k b i r d  (1 of  20), to w h e e  (1 of  1), t u f t e d  
t i t m o u s e  (1 of  12), y e l l o w - t h r o a t e d  v i r e o  (1 of 1), f i e l d  s p a r r o w  (1 of  17).
The  o v e r a l l  p r e v a l e n c e  of  p o s i t i v e  r e a c t o r s  w as  4.  5%. H ig h e s t  
p r e v a l e n c e ,  9%, w as  found on  the  G i r d l e t r e e  R e f u g e  in  S e p t e m b e r .  No 
a n t i b o d y  was  found in  the n e s t l i n g  a r d i e d s  a t  M i l l ' s  I s l a n d  and ,  s u r p r i s i n g l y ,  
no  a n t ib o d y  o r  v i r u s  w as  found in  the 58 s p e c i m e n s  c o l l e c t e d  at  C h i n c o t e a g u e  
d u r i n g  the e p i z o o t i c  a m o n g  the  p o n i e s .

I t s h o u ld  be n o t e d  th a t  a l l  of  the  p o s i t i v e  p l a s m a s  w e r e  c o l l e c t e d  
p r i o r  to the p e a k  of  the f a l l  m i g r a t i o n .  A l th o u g h  f a i l u r e  to f ind  e v i d e n c e  
of  i n f e c t i o n  a m o n g  the  b i r d s  at  C h i n c o t e a g u e  m a y  r e f l e c t  i n s u f f i c i e n t  
s a m p l i n g  (no r a i l s  and  f ew  o t h e r  s h o r e  b i r d s  c o m m o n  to the  a r e a  w e r e  
t e s t e d ) ,  i t  w as  m o r e  l i k e l y  the  r e s u l t  of  s h i f t i n g  b i r d  p o p u l a t i o n s  c a u s e d  
by the m i g r a t i o n .

The  p o s i t i v e  f ind ings  of  t h i s  p r e l i m i n a r y  s t u d y  i n d i c a t e  t h a t  E E E  
v i r u s  w as  w id e l y  d i s s e m i n a t e d  o v e r  the  E a s t e r n  S h o r e  in  I960 .  B y  
c o m b i n i n g  the  f a c i l i t i e s  and  p e r s o n n e l  of  s e v e r a l  i n t e r e s t e d  and  c o l l a b o r a t i n g  
a g e n c i e s ,  the f e a s i b i l i t y  of  i n v e s t i g a t i n g  the  e c o l o g y  of  E E E  in  the  a r e a  
h a s  b e e n  d e m o n s t r a t e d  and  f u t u r e  i n t e r - a g e n c y  c o l l a b o r a t i o n  m a y  w e l l  
c l a r i f y  the c o m p l e x  p r o b l e m  of the  e c o l o g y  of  E E E  v i r u s  in  t h i s  r e g i o n .
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T A B L E  I

R e s u l t s  of  S e r o l o g i c  T e s t s  on B i r d  P l a s m a

A r e a  of 
C o l l e c t i o n M onth

N u m b e r
T e s t e d

P o s i t i v e  n e u ­
t r a l i z a t i o n  
t e s t  (1)

E q u i v o c a l  n e u t r a l ­
i z a t i o n  t e s t ;
H I>  1:10 (2)

P e r  c e n t  
P o s i t i v e

B l a c k w a t e r Ju n e  & J u l y 64 4 0 6

G i r d l e  t r e e A u g u s t 48 2 0 4

M i l l ' s  I s l a n d A u g u s t 42 0 0

G i r d l e t r e e S e p t e m b e r 86 5 3 9

C h m c o t e a g u e O c t o b e r 58 0 0

T o t a l 298 11 3

1) I n t r a c e r e b r a l  n e u t r a l i z a t i o n  t e s t  in  m i c e .  1:5 d i l u t i o n  of  p l a s m a  v s .  75-125 
L D 50 of E E E  v i r u s .  T e s t  c o n s i d e r e d  p o s i t i v e  if  l e s s  t h a n  2 of  6 m i c e  d ie d .

2) N e u t r a l i z a t i o n  t e s t  c o n s i d e r e d  e q u i v o c a l  i f  3 o r  4 of 6 m i c e  d ie d .  HI t e s t s  
u t i l i z e d  8 u n i t s  of  E E E  a n t ig e n .
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Distribution of EE in Horses ond Ponies in the 

Chesapeake Bay Region in I960
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R E P O R T S  F R O M  T H E  VIRUS AND R I C K E T T S I A  S E C T I O N  
U . S . P .  H . S . ,  C O M M U N I C A B L E  D ISE A S E C E N T E R  

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

R E P O R T  F R O M  DR.  R .  W. C H A M B E R L A I N  
C H I E F ,  V I R U S - V E C T O R  UNIT

S u m m a r y  of f i e ld  i s o l a t i o n s  of  a r b o r  v i r u s e s  f r o m  m o s q u i t o e s  in  N e w  
J e r s e y ,  A l a b a m a ,  and  F l o r i d a ,  I960.

A c o o p e r a t i v e  s tu d y  on the  S o u th  R i v e r  G a m e  F a r m ,  n e a r  M a y ' s  
L a n d i n g ,  N e w  J e r s e y ,  was  s e t  up  in  c o o p e r a t i o n  w i th  the  N e w  J e r s e y  
S t a t e  D e p a r t m e n t  of  V e t e r i n a r y  P u b l i c  H e a l t h ,  f r o m  M ay  t h r o u g h  
O c t o b e r ,  I960 .  A n o t h e r  s u c h  c o o p e r a t i v e  p r o j e c t  w as  i n i t i a t e d  in the  
S a w g r a s s  L a k e  a r e a ,  P i n e l l a s  C o u n ty ,  n e a r  St .  P e t e r s b u r g ,  F l o r i d a ,  
w i th  the F l o r i d a  S ta t e  B o a r d  of  H e a l t h ,  w i th  c o l l e c t i o n s  m a d e  f r o m  
J u n e  t h r o u g h  O c t o b e r ,  I960.  A f i e l d  s t u d y  of  o u r  own w as  c a r r i e d  out  
f r o m  N o v e m b e r ,  1959, t h r o u g h  D e c e m b e r ,  I960,  on  B a p t i z i n g  B r a n c h ,  
B a l d w i n  Coun ty ,  S o u th  A l a b a m a  (abou t  15 m i l e s  n o r t h e a s t  of  M obi le ) .
In e a c h  s tu d y  m o s q u i t o e s  w e r e  t r a p p e d  p e r i o d i c a l l y  and  wild  b i r d s  
n e t t e d ,  b led ,  b a n d e d ,  and  r e l e a s e d .  T h e  r e s u l t s  in  b i r d s  a r e  s u m m a r i z e d  
by D r .  S t a m m .

N e w  J e r s e y

A t o t a l  of  19, 660 m o s q u i t o e s  in  1633 p o o l s  w e r e  t e s t e d  in  1 /2  d a y -  
o ld  c h i c k s .  T e n  v i r u s  i s o l a t i o n s  w e r e  m a d e ,  4 of  E E  and  6 of  WE.
A l l  w e r e  f r o m  C u l i s e t a  m e l a n u r a  e x c e p t  one  of E E  f r o m  C u le x  r e s t u a n s  
an d  one of  WE f r o m  an  e n g o r g e d  C.  t e r r i t a n s .  T h e  C.  t e r r i t a n s  i s o l a t i o n  
i s  of  s o m e  i n t e r e s t  s i n c e  so  f a r  a s  is  know n ,  th i s  s p e c i e s  f e e d s  m a i n l y  
upo n  f r o g s .

T a b l e  1 i l l u s t r a t e s  the s e a s o n a l  d i s t r i b u t i o n  of  the  i s o l a t i o n s .
None of  the m o s q u i t o  p o o l s  h a v e  ye t  b e e n  c h e c k e d  in  b a b y  m i c e  fo r  
v i r u s e s  no t  r e v e a l e d  in  the  b a b y  c h i c k s .
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T a b l e  1. S e a s o n a l  d i s t r i b u t i o n  of  v i r u s  i s o l a t i o n s  f r o m  m o s q u i t o e s ,  
S R G F ,  N e w  J e r s e y ,  s a m p l e d  M a y - O c t o b e r ,  I960

J u ly A u g u s t S e p t e m b e r O c t o b e r
M o s q u i to
S p e c i e s E E WE

r a t i o
i n f e c t e d E E WE

r a t i o
i n f e c t e d E E WE

r a t i o
i n f e c t e d E E WE

r a t i o
i n f e c t e d

C .  m e l a n u r a 1 1/1970 2 2 /2 0 5 9 3 2 5 /2 8 7 4 0 / 2 8 9

C. t e r r i t a n s 0/119 1 1/80 0/121 0 / 7 2

C. r e s t u a n s 0 / 7 0 / 2 6 1 1/53 0 / 3 3

19 o t h e r  s p e c i e s 0 /2196 0 / 2 4 4 4 0 / 2 8 2 4 0 /2 6 1

T o t a l  E E 4

T o t a l  WE 1 3 2

F l o r i d a

In the F l o r i d a  p r o j e c t ,  11, 000 m o s q u i t o e s  in  530 p o o l s  w e r e  t e s t e d  
in  1 / 2 - d a y - o l d  c h i c k s  with  n e g a t i v e  r e s u l t s .  T h u s  f a r  o n ly  a  v e r y  s m a l l  
p r o p o r t i o n  of  the p o o l s  have  b e e n  i n o c u l a t e d  in to  in f a n t  m i c e .  One of  t h e s e ,  
a  p o o l  of  C_. n i g r i p a l p u s  c o l l e c t e d  in  J u ly ,  a p p e a r s  to c o n t a i n  v i r u s  w h ich  
b r i n g s  down the  m i c e  on the 3 r d  day .  It h a s  n e i t h e r  b e e n  i d e n t i f i e d  n o r  
the  p o s s i b i l i t y  of  a  l a t e n t  m o u s e  i n f e c t i o n  r u l e d  ou t .  H o w e v e r ,  i t  i s  p r e ­
s u m a b l y  not  E E  o r  WE o r  i t  wou ld  h a v e  b r o u g h t  dow n the  b a b y  c h i c k s .

S o u th  A l a b a m a

A  t o t a l  of  27, 326 m o s q u i t o e s  in  1804 p o o l s  c a p t u r e d  d u r i n g  m o n t h l y  
c o l l e c t i o n s  f r o m  N o v e m b e r ,  1959, t h r o u g h  D e c e m b e r ,  I960 ,  h a v e  b e e n  
t e s t e d  in  1 / 2 - d a y - o l d  c h i c k s .  T h i r t e e n  i s o l a t i o n s  of  E E  an d  11 i s o l a t i o n s  
of  WE h a v e  b e e n  m a d e ,  w i th  the  s e a s o n a l  d i s t r i b u t i o n  s h o w n  in  T a b l e  2.

T h u s  f a r  on ly  a f o u r t h  of the  p o o l s  h a v e  b e e n  i n o c u l a t e d  in to  b a b y  
m i c e .  F r o m  t h e s e ,  h o w e v e r ,  m a i n l y  f r o m  A n o p h e l e s  c r u c i a n s ,  a t  l e a s t  
9 i s o l a t i o n s  h a v e  b e e n  o b ta in e d ,  w h ic h  b r i n g  down b a b y  m i c e  in  2 -5  d a y s .  
T h e s e  h a v e  n o t  ye t  b e e n  i d e n t i f i e d  n o r  the  p o s s i b i l i t y  of  l a t e n t  i n f e c t i o n s  
in  the  m i c e  r u l e d  ou t .  The  l a t t e r  s e e m s  u n l i k e ly ,  h o w e v e r ,  s i n c e  w hole
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l i t t e r s  c a m e  down w hen  i n o c u l a t e d  w i th  the  m o s q u i t o  s u s p e n s i o n s .  F a i l u r e  
to k i l l  c h i c k s  i n d i c a t e s  th e y  a r e  no t  E E  o r  WE.  S u c k l i n g  m o u s e  n e u t r a l ­
i z a t i o n  t e s t s  on one s t r a i n  r u l e d  ou t  E E ,  WE, a n d  S L E .

T a b l e  2. S e a s o n a l  d i s t r i b u t i o n  of  E E  and  WE v i r u s  i s o l a t i o n s  f r o m  
m o s q u i t o e s ,  S ou th  A l a b a m a  s t u d y  a r e a ,  N o v e m b e r  1959 - 
D e c e m b e r  I960.

1959 I960
N o v e m b e r A u g u s t S e p t e m b e r O c t o b e r

M o s q u i to
s p e c i e s E E WE

r a t i o
in f e c t e d E E WE

r a t i o
i n f e c t e d E E WE

r a t i o
i n f e c t e d E E WE

r a t i o
i n f e c t e d

C. m e l a n u r a 4 2 6 /3 0 7 3 2 5 / 2 9 4 1 2 3 /2 6 0 0 / 8 0

An.  c r u c i a n s 0 / 4 5 3 1 1 /1 3 4 9 0 / 6 7 3 0 / 3 8 7

C. n i g r i p a l p u s 0 / 1 0 5 1 1 / 3 9 7 1 1 /6 1 7 0 / 2 7 3

C. s a l i n a r i u s 1 1 /3 5 0 / 4 3 6 0 / 4 3 0 /7 1

A. v e x a n s 1 1 /6 9 0 / 1 3 0 / 1 9 0 / 5

M. p e r t u r b a n s 0 / 3 1 1 / 4 5 4 0 / 2 0 7 0 / 7

23 o t h e r  s p e c i e s 0 / 3 4 4 0 / 4 6 0 0 / 7 0 2 0 / 2 7 1

T o t a l  E E 5 6 1 0

T o t a l  WE 3 2 3 0

N o v e m b e r  I960
M o s q u i to
s p e c i e s E E WE

r a t i o
in f e c t e d

C .  m e l a n u r a 1 3 4 /2 9 1
An. c r u c i a n s 0 / 1 0 0 0
C. n i g r i p a l p u s 0 / 1 0 8 7
C. s a l i n a r i u s 0 / 9 0 2
A. v e x a n s o / l l l
M. p e r t u r b a n s 0 / 0
23 o t h e r  s p e c i e s 0 / 4 1 2
T o t a l  E E 1
T o t a l  WE 3
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R E P O R T  F R O M  DR.  D O N A LD  D. S T A M M  
C H I E F ,  V E T E R IN A R Y  R E S E A R C H  UNIT

T h e  o b j e c t i v e s  of  the w i ld  b i r d  s t u d y  in S o u th  A l a b a m a  a r e  to 
q u a n t i t a t e  as  m a n y  f a c t o r s  a s  p o s s i b l e  in the  a v i a n  p a r t  of  the t r a n s ­
m i s s i o n  c y c l e  of  e n c e p h a l i t i s  v i r u s e s  in n a t u r e .  M i s t - n e t s  a r e  s e t  
up  in  a  s t a n d a r d i z e d  p a t t e r n  and  o p e r a t e d  on a  s t a n d a r d  s c h e d u l e .
B i r d s  a r e  b a n d e d ,  b le d  f r o m  the  j u g u l a r  ve in ,  an d  r e l e a s e d .  A n a l y s i s  
of  r a t e  of  c a p t u r e  and  p r o p o r t i o n  of  b a n d e d  b i r d s  c a p t u r e d  p e r m i t s  
e s t i m a t i o n  of  p o p u l a t i o n  d e n s i t y  and  p r o v i d e s  d a t a  on p o p u la t i o n  
d y n a m i c s  and  m o v e m e n t  of  i n d i v i d u a l  b i r d s .

O n ly  s m a l l  a m o u n t s  c a n  be b l e d  f r o m  s m a l l  b i r d s  if  m a x i m a l  
s u r v i v a l  is  d e s i r e d .  M o s t  of  the  s a m p l e s  o b t a i n e d  a r e  0. 2 to 0. 5 m l  
of  b lood  d i l u t e d  to 1 m l  v o l u m e s  in the  f i e l d .  T h e y  a r e  i n o c u l a t e d  
w i thou t  f u r t h e r  m a n i p u l a t i o n  fo r  i s o l a t i o n  an d  th e n  d i l u t e d  to a  f in a l  
c o n c e n t r a t i o n  of  b lood  1:10, c e n t r i f u g e d ,  an d  p o u r e d  off .  T h i s  f i n a l  
1:20 d i l u t i o n  of  p l a s m a  is  u s e d  in  s e r u m - n e u t r a l i z a t i o n  t e s t s .  To d a t e ,  
we h a v e  no t e s t  w h ich  w i l l  d e p e n d a b l y  d e m o n s t r a t e  a n t i b o d y  to WE and  
S L E  v i r u s e s  in  th i s  k in d  of  s a m p l e  f r o m  b i r d s  k n o w n  to hav e  c i r c u l a t e d  
t h e s e  v i r u s e s .  The  i n t r a c e r e b r a l  SN t e s t  in  t h r e e  w e e k  m i c e  r o u t i n e l y  
u s e d  to d e m o n s t r a t e  E E  a n t ib o d y  i s  b a r e l y  s e n s i t i v e  e n o u g h  b e c a u s e  
s o m e  b i r d s  h a v e  b e e n  found  to r e v e r t  f r o m  p o s i t i v e  to e q u i v o c a l  o r  
n e g a t i v e  w i th in  a  f e w  m o n t h s .  P l a q u e  r e d u c t i o n  SN t e s t s  in  d u c k  
e m b r y o  t i s s u e  c u l t u r e  m o n o l a y e r  a r e  b e i n g  e v a l u a t e d  a n d  m a y  be the  
m o r e  s e n s i t i v e  s y s t e m  r e q u i r e d .  L a b o r a t o r y  t e s t s  on b lood  s a m p l e s  
r e v e a l  the  p e r c e n t a g e s  of b i r d s  w i th  v i r e m i a  an d  i m m u n i t y  f r o m  
p r e v i o u s  e x p o s u r e .  S u c c e s s i v e  s a m p l e s  f r o m  i n d i v i d u a l  b i r d s  p r o v i d e  
a  f u r t h e r  m e a s u r e  of  r a t e  of  v i r u s  t r a n s m i s s i o n  b a s e d  on the n u m b e r  
of  c o n v e r s i o n s  f r o m  n e g a t i v e  to p o s i t i v e  p e r  s u s c e p t i b l e  b i r d  p e r  
m o n t h .

F o u r  i s o l a t i o n s  of  E E  v i r u s  f r o m  413 b i r d - b l o o d  s a m p l e s  t a k e n  
b e t w e e n  N o v e m b e r  17, 1959, an d  J a n u a r y  2, I960,  and  no i s o l a t i o n s  
f r o m  668 s a m p l e s  t a k e n  b e t w e e n  J a n u a r y  7 and  F e b r u a r y  27, w e r e  
m e n t i o n e d  in i s s u e  n u m b e r  1 of  t h i s  n e w s l e t t e r .  E E  s e r u m  n e u t r a l i z a t i o n  
s c r e e n i n g  t e s t s  a g a i n s t  1 d i l u t i o n  of  v i r u s  r e v e a l  t h a t  60% of the p e r m a n e n t  
r e s i d e n t  and  40% of the  w in t e r  r e s i d e n t  b i r d s  b le d  d u r i n g  th i s  p e r i o d  w e r e  
p o s i t i v e .  Q u a n t i t a t i v e  t e s t s  w i l l  be r u n  s i m u l t a n e o u s l y  on a l l  s a m p l e s  
f r o m  b i r d s  b le d  m o r e  t h a n  o n c e .

A d d i t i o n a l  1 2 -d a y  p e r i o d s  of  n e t t i n g  w e r e  c o n d u c t e d  in  M ay,  J u ly ,  
S e p t e m b e r ,  an d  N o v e m b e r , ,  I960 ,  and  a b o u t  2, 000 m o r e  b lood  s a m p l e s  
o b t a i n e d .  No v i r u s  w as  i s o l a t e d  in  s u c k l i n g  m i c e  f r o m  600 s a m p l e s
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c o l l e c t e d  in M ay n o r  f r o m  200 of  the  500 s a m p l e s  c o l l e c t e d  in  J u l y .  S e v e n  
i s o l a t i o n s  of  E E  an d  two of WE v i r u s  h a v e  b e e n  m a d e  f r o m  100 of  the  700 
s a m p l e s  c o l l e c t e d  in  S e p t e m b e r .  Two i s o l a t i o n s  of  E E  and  one  of  WE h a v e  
b e e n  m a d e  f r o m  90 of  the 220 s p e c i m e n s  c o l l e c t e d  in  N o v e m b e r .  T h e  
r e m a i n i n g  730 s a m p l e s  f r o m  S e p t e m b e r  and  N o v e m b e r  w i l l  be t e s t e d  
s i m u l t a n e o u s l y  in  s u c k l i n g  m i c e  and  d u c k  e m b r y o  m o n o l a y e r  t i s s u e  c u l t u r e s .  
I t  w i l l  be i n t e r e s t i n g  to s e e  w h e t h e r  a  s i m i l a r  p r o p o r t i o n  of  t h e s e  c o n t a i n  
v i r u s .  P r e i n f e c t i o n  o r  c o n v a l e s c e n t  s a m p l e s  o r  bo th  w e r e  o b t a i n e d  f r o m  
m o s t  of  the b i r d s  f r o m  w h ich  v i r u s  w as  i s o l a t e d .  F o r  e x a m p l e ,  a  s p e c i m e n  
f r o m  a  w h i t e - t h r o a t e d  s p a r r o w  o b t a i n e d  D e c e m b e r  29, 1959, y i e ld e d  E E  
v i r u s .  T h i s  b i r d  w as  b le d  a g a i n  on  J a n u a r y  10, F e b r u a r y  25, N o v e m b e r  
15, an d  N o v e m b e r  19, I960.  WE v i r u s  w as  i s o l a t e d  f r o m  N o v e m b e r  15 
s a m p l e .  M any  s e r i e s  of  b l e e d i n g s  a r e  on  h a n d  f r o m  b i r d s  c a p t u r e d  as  
o f t e n  a s  12 t i m e s  d u r i n g  the  c o u r s e  of  a  y e a r .  T h e s e  s e r i e s  w i l l  be u s e d  
in e v a l u a t i n g  s e r o l o g i c  t e s t s ,  d e t e r m i n i n g  p a t t e r n s  of  r i s e  an d  f a l l  of 
a n t ib o d y ,  an d  a s s e s s i n g  c r o s s - r e a c t i o n  b e t w e e n  a g e n t s  an d  r e s p o n s e  to 
r e - e x p o s u r e .

An a t t e m p t  w i l l  be m a d e  to r e l a t e  v i r o l o g i c  f in d in g s  to the f ive  
d i f f e r e n t  types of v e g e t a t i o n  p r e s e n t  in  the  s t u d y  a r e a .  The  s p o t  in  w h ich  
a b i r d  was  c a p t u r e d  w i l l  no t  be u s e f u l  f o r  th i s  p u r p o s e  b e c a u s e  i n d i v i d u a l s '  
c a u g h t  7 to 10 t i m e s  w e r e  c a p t u r e d  in  n e t s  in  a l l  5 t y p e s  of  v e g e t a t i o n .
T h i s  p o in t s  up  a f u n d a m e n t a l  d e f i c i e n c y  in  the d a t a  g a t h e r e d  to d a t e .  We 
k n o w  a  lo t  ab o u t  w h e r e  b i r d s  a r e  an d  w ha t  t h e y  a r e  do in g  d u r i n g  the  day ,  
bu t  a l m o s t  n o th i n g  ab o u t  w h e r e  t h e y  s p e n d  the n ig h t .  N i g h t t i m e  is  c r i t i c a l  
in  r e g a r d  to v i r u s  t r a n s m i s s i o n  b e c a u s e  e x p o s u r e  a l m o s t  s u r e l y  n e a r l y  
a l w a y s  o c c u r s  a t  n ig h t .  (T h i s  i s  b a s e d  on  the a s s u m p t i o n  th a t  s m a l l  b i r d s  
wou ld  e a t  m o s q u i t o e s  w h ich  a t t a c k  t h e m  d u r i n g  the  d a y .  ) To o b ta in  th i s  
i n f o r m a t i o n ,  s m a l l  r a d i o  t r a n s m i t t e r s ,  u l t r a - v i o l e t  l i g h t  a c t i v a t e d  c o l o r s  
an d  i n f r a - r e d  s e n s i t i v e  " s n o o p e r s c o p e "  d e v i c e s  h a v e  b e e n  c o n s i d e r e d ,  
bu t  a l l  of  t h e s e  a p p e a r  to be t e c h n i c a l l y  i n f e a s i b l e .  One t e c h n i q u e  b e in g  
t r i e d  on  a  s m a l l  s c a l e  s e e m s  p r o m i s i n g .  B i r d s  m a r k e d  w i th  r e f l e c t i v e  
l i q u id  ( " C o d i t "  - M M M  Co.)  c a n  be l o c a t e d  w i th  a  b l u e - f i l t e r e d  s p o t l i g h t .
We w ou ld  w e l c o m e  o t h e r  i d e a s  an d  s u g g e s t i o n s  on  h o w  to o b t a i n  t h i s  k in d  
of  i n f o r m a t i o n .
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R E P O R T  F R O M  DR.  T E L F O R D  H. WORK, C H I E F  
VIRUS & R I C K E T T S I A  S E C T I O N

The s e c o n d  i s s u e  of th i s  n e w s l e t t e r  c a r r i e d  a  r e p o r t  of  p r e l i m i n a r y -  
r e s u l t s  of a  s e r o l o g i c a l  s u r v e y  of  HI a n t i b o d i e s  to c e r t a i n  a r t h r o p o d - b o r n e  
v i r u s e s  in  s e r a  c o l l e c t e d  f r o m  S e m i n o l e  In d ia n s  on B r i g h t o n  and  B ig  C y p r e s s  
r e s e r v a t i o n s  in s o u t h e r n  F l o r i d a .  F u r t h e r  i n v e s t i g a t i o n s  t o w a r d  e s t a b l i s h i n g  
s p e c i f i c i t y  of  t h e s e  r e a c t i o n s  h a s  b r o u g h t  ou t  the d i f f i c u l t i e s  in i n t e r p r e t i n g  
r e s u l t s  of s e r o l o g i c a l  s u r v e y s  by a p p l i c a t i o n  of  a d d i t i o n a l  s e r o l o g i c a l  
t e c h n i q u e s .

It wil l  be r e m e m b e r e d  th a t  t h e s e  s e r a  w e r e  c o l l e c t e d  in  the l a t t e r  
p a r t  of  A p r i l ,  I960 .  The  s e r a  w e r e  s t o r e d  in g l a s s  v i a l s  a t  + 4 ° C  
c o n t i n u o u s l y  u n t i l  t e s t i n g .  F i f t y - s e v e n  p e r  c e n t  of  the B ig  C y p r e s s  
R e s e r v a t i o n  and  7% of the B r i g h t o n  R e s e r v a t i o n  s e r a  i n h i b i t e d  h e m a g g l u t i ­
n a t i o n  by V E E  v i r u s  s u c r o s e  a c e t o n e  e x t r a c t e d  V E E  v i r u s  a n t ig e n .

In S e p t e m b e r  and  O c t o b e r  a  s e l e c t i o n  of V E E  HI p o s i t i v e  and  n e g a t i v e  
s e r a  w e r e  s u b j e c t e d  to m o u s e  n e u t r a l i z a t i o n  t e s t  in the N e w  Y o r k  
L a b o r a t o r i e s  of the R o c k e f e l l e r  F o u n d a t i o n .  The  f i r s t  t e s t  w as  IC in to  
a d u l t  m i c e  w i th  an  L D 50 d o s e  of  125. N one  of  32 HI p o s i t i v e  s e r a  gave  
fu l l  p r o t e c t i o n .  O n ly  e ig h t  of  21 HI p o s i t i v e  s e r a  w e r e  p o s i t i v e  in an  I P  
90 LD 50 t e s t  in  a d u l t  m i c e .

In the  A r t h r o p o d - b o r n e  V i r u s  S t u d i e s  Unit  at  CDC,  t h e s e  s e r a  w e r e  
s u b m i t t e d  to r e - e x a m i n a t i o n  by N T  u s i n g  u n d i l u t e d  s e r u m  a g a i n s t  f ive 10 
fo ld  d i l u t i o n s  of  V E E  v i r u s  d i l u t e d  in f r e s h  whole  r h e s u s  m o n k e y  s e r u m .  
T h i r t y - s e v e n  of  37 HI p o s i t i v e s  so  f a r  t e s t e d  h a d  n e u t r a l i z a t i o n  i n d i c e s  
r a n g i n g  f r o m  2. 2 to 4.  0 lo g s  w i th  a  m e a n  of  3. 09 .  When c o m p a r e d  to 
s e r a  d r a w n  f r o m  p e r s o n s  who s u f f e r e d  l a b o r a t o r y  i n f e c t i o n s  with  V E E  
v i r u s  f ive  o r  m o r e  y e a r s  ago  (NI r a n g e  2.19 -3 .7 5 )  the r e s u l t s  a p p e a r  
c o m p a r a b l e  and  e s t a b l i s h  a s  c l e a r l y  a s  c a n  be e s t a b l i s h e d  th a t  S e m i n o l e  
I n d i a n s  of s o u t h e r n  F l o r i d a  h a v e  i n d e e d  s u f f e r e d  i n f e c t i o n  wi th  V E E  v i r u s  
in the  p a s t .

A l l  the S e m i n o l e  s e r a  w e r e  HI s c r e e n e d  a g a i n s t  E E E  and  W E E  v i r u s e s .  
The  a n t i g e n s  w e r e  m a d e  f r o m  h ig h  m o u s e  p a s s a g e  s t r a i n s  u s e d  in  the  R F V L  
an d  o t h e r  l a b o r a t o r i e s  fo r  m a n y  y e a r s  a s  r e f e r e n c e  s t r a i n s .  It m a y  be 
r e c a l l e d  th a t  t h e r e  w e r e  s u r p r i s i n g l y  f e w  p o s i t i v e s  to e i t h e r  E E E  o r  W E E  
a m o n g  In d ia n s  of  e i t h e r  r e s e r v a t i o n ,  B r i g h t o n  b e in g  n e a r  the l o c a l i t y  w h e r e  
bo th  E E E  an d  W E E  v i r u s e s  h a v e  b e e n  i s o l a t e d .  In a d d i t i o n a l  HI t e s t s  of 
the  l o w  t i t r e  E E E  and  W EE p o s i t i v e  s e r a  to d e t e r m i n e  the  m e a n i n g  of s u c h  
lo w  t i t r e s ,  a  r e c e n t  E E E  s t r a i n  i s o l a t e d  by D r .  D owns  in B r i t i s h  G u i a n a  
and  2 s t r a i n s  of  H J  v i r u s  i s o l a t e d  by T a y l o r  and  H e n d e r s o n  in  F l o r i d a  w e r e



-  21 -

u s e d  a s  a n t ig e n  c o n t r o l s  and  c o n v a l e s c e n t  s e r a  f r o m  M a s s a c h u s e t t s  
c a s e s  of  E E E  o b t a i n e d  f r o m  M r s .  J o a n  D a n i e l s  of  the M a s s a c h u s e t t s  
D e p a r t m e n t  c f  P u b l i c  H e a l t h  l a b o r a t o r y  w e r e  u s e d  a s  s e r u m  c o n t r o l s .  
S u r p r i s i n g l y ,  the c o n v a l e s c e n t  s e r a  d id  no t  r e a c t  w i th  the s t a n d a r d  E E E  
s t r a i n  but  s h o w e d  t i t r e s  of 1:80 to 1:160 w i th  the l o w  p a s s a g e  r e c e n t  E E E  
i s o l a t e  f r o m  B r i t i s h  G u ia n a .  The  S e m i n o l e  s e r a  m u s t  t h e r e f o r e  be 
r e t e s t e d  a g a i n s t  the m o r e  s i g n i f i c a n t  a n t i g e n  b e f o r e  c o n c l u s i o n s  c a n  be 
d r a w n  abou t  the  i n c i d e n c e  of  E E E  v i r u s  i n f e c t i o n  in m a n  in  s o u t h e r n  
F l o r i d a .

B y  the e v i d e n c e  i t  a p p e a r s  th a t  the HI t e s t  i s  a  u s e f u l  s c r e e n i n g  
p r o c e d u r e  w hen  a n t i g e n s  of k now n  s i g n i f i c a n c e  a r e  u s e d .  C o n f i r m a t o r y  
n e u t r a l i z a t i o n  t e s t s  fo r  s p e c i f i c  a n t ib o d y  r e q u i r e  c o n s i d e r a t i o n  of  the  
l a b i l e  f a c t o r  in s e r a  t e s t e d  m o r e  t h a n  two m o n t h s  a f t e r  c o l l e c t i o n .

R E P O R T  F R O M  DR.  J .  O. BOND 
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

Only  41 c a s e s  of e a s t e r n  e q u in e  w e r e  r e p o r t e d  in h o r s e s  d u r i n g  
I960 and  o n ly  2 l a b o r a t o r y  c o n f i r m e d  c a s e s  in  h u m a n s .  T h e s e  w e r e  
bo th  n o n - f a t a l  c a s e s  of  e a s t e r n  e q u i n e ,  o c c u r r i n g  d u r i n g  J a n u a r y  and  
F e b r u a r y ,  and  c o n f i r m e d  by f o u r - f o l d  t i t e r  r i s e s  a g a i n s t  C F  a n t i g e n s .
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R E P O R T  F R O M  DRS. R .  M. T A Y L O R  AND J .  R .  H E N D E R S O N ,
T H E  D E P A R T M E N T  O F E P I D E M I O L O G Y  AND P U B L I C  H E A L T H ,  

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

S e c o n d  P r o g r e s s  r e p o r t  on a r t h r o p o d - b o r n e  v i r u s  s u r v e y  in F l o r i d a

T h is  s u r v e y  was  r e f e r r e d  to in  the  two p r e v i o u s  n e w s l e t t e r s .  
N e w s l e t t e r  No.  1 b r i e f l y  s t a t e d  the r e a s o n s  fo r  u n d e r t a k i n g  th i s  p r o j e c t  
an d  in  the s e c o n d  n e w s l e t t e r  a  t e n t a t i v e  l i s t  of  the  a r t h r o p o d s  and  
v e r t e b r a t e s  c o l l e c t e d  was  g ive n ,  t o g e t h e r  w i th  r e f e r e n c e  to c e r t a i n  
v i r u s  i s o l a t i o n s .

T h i s  r e p o r t  w i l l  d e a l  w i th  a d d i t i o n a l  l a b o r a t o r y  w o r k  on the  
s p e c i m e n s  c o l l e c t e d  w i th  s p e c i a l  r e f e r e n c e  to the  c l a s s i f i c a t i o n  of  
th e  v i r u s  i s o l a t e s  a n d  the i m m u n o l o g i c a l  r e a c t i o n s  o b s e r v e d  in b i r d  
p l a s m a .

The  fo l l o w in g  t a b le  s h o w s  the  n u m b e r  of  s p e c i m e n s  c o l l e c t e d ,  the 
n u m b e r  e x a m i n e d  f o r  v i r u s  an d  fo r  a n t i b o d y  a n d  the  n u m b e r  of v i r u s  
i s o l a t i o n s :

S p e c i m e n
No.
C o l l e c t e d

No. E x a m i n e d  
f o r  V i r u s

No. E x a m i n e d  
fo r  A n t ib o d y

No.  V i r u s  
I s o l a t i o n s

B i r d  P l a s m a s 572 563 555 4
M o s q u i to  P o o l s 452 449 0 10
T i c k  P o o l s 5 5 0 1
S e n t i n e l  M o u se  T i s s u e s 7 7 0 1
S e n t i n e l  C h ic k  P l a s m a s 45 24 42 0
R o d e n t s  ( T i s s u e ) 143 126 0 0
R o d e n t s  ( P l a s m a ) 51 49 50 0
R e p t i l e  B lo o d s 9 9 2 0

T o t a l s 1284 1232 649 16

T h e r e  w e r e  23 s p e c i e s  a m o n g  the b i r d s  n e t t e d ,  bu t  i n f l u e n c e d ,  no 
d oub t ,  by m o s t  of  t h e m  b e in g  n e t t e d  a t  a  l o n g - e s t a b l i s h e d  f e e d i n g  s t a t i o n ,  
b lue  j a y s  and  g r a c k l e s  a c c o u n t e d  fo r  a b o u t  t w o - t h i r d s  of  the  t o t a l .

T w e n t y - t w o  s p e c i e s  of  m o s q u i t o e s  w e r e  r e c o g n i z e d  a m o n g  the  o v e r  
9, 000 c a p t u r e d ,  bu t  in  the p r o c e s s  of  f r e e z i n g  an d  s h ip p i n g  the i d e n t i f y i n g  
s c a l e s  w e r e  n o t  i n f r e q u e n t l y  s c u f f e d  off  w h ich  p r e v e n t e d  s p e c i e s  s e p a r a t i o n  
of  m a n y  of the  C u le x  g e n u s ,  th u s  C u l e x  s p p .  g r o u p  i n c l u d e d  the l a r g e s t  
n u m b e r  of s p e c i m e n s  fo l l o w e d  by A n o p h e l e s  c r u c i a n s ,  C u le x  n i g r i p a l p u s ,
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M a n s o n i a  p e r t u r b a n s ,  P s o r o p h o r a  c o n f in n i s  an d  U r a n o t a e n i a  s a p p h i r i n a .  
T h e s e  s i x  g r o u p s  c o m p r i s e d  m o r e  t h a n  80% of the c a t c h .  T h e r e  w e r e  
o n ly  86 s p e c i m e n s  of C u l i s e t a  m e l a n u r a ,  the  s p e c i e s  w h ich  e l s e w h e r e  
h a s  b e e n  c o m m o n l y  a s s o c i a t e d  wi th  the  t r a n s m i s s i o n  of  E E E .

It w i l l  be n o t e d  th a t  16 v i r u s  i s o l a t i o n s  w e r e  m a d e ,  f o u r  f r o m  b i r d  
p l a s m a s ,  t e n  f r o m  m o s q u i t o  p o o l s  an d  one e a c h  f r o m  t i c k s  and  s e n t i n e l  
m i c e .

One of  the  i s o l a t e s  f r o m  b i r d  p l a s m a  ( p u r p l e  g r a c k l e )  and  two f r o m  
m o s q u i t o  p o o l s  w e r e  i d e n t i f i e d  a s  E E E .  The  m o s q u i t o  p o o l s  f r o m  w h ic h  
th i s  v i r u s  w as  i s o l a t e d  w e r e  c o m p r i s e d  of  C u le x  s a l i n a r i u s  and  C u le x  
f a t i g a n s . One i s o l a t i o n  of  W E E  was  m a d e  f r o m  a p o o l  of  A e d e s  
t a e n i o r h y n c u s . A v i r u s  r a t h e r  c l o s e l y  r e s e m b l i n g  W E E  but  in c o m p a r i s o n  
w i th  a W E E  s t r a i n  p r o b a b l y  r e p r e s e n t i n g  the o r i g i n a l  p r o t o t y p e  i s o l a t e d  
by  M e y e r ,  i t  a p p e a r e d  to d i f f e r  s u f f i c i e n t l y  to w a r r a n t  a  s e p a r a t e  c l a s s i ­
f i c a t i o n  and w as  t e n t a t i v e l y  d e s i g n a t e d  H ig h la n d s  J  v i r u s .  H o w e v e r ,  
s u b s e q u e n t  e x a m i n a t i o n  of  t h i s  s t r a i n  in  c o m p a r i s o n  w i th  m o r e  r e c e n t l y  
i s o l a t e d  W EE s t r a i n s  c a s t  s o m e  do u b t  on  the v a l i d i t y  of  a  s e p a r a t e  
c l a s s i f i c a t i o n  and  i t  m a y  r e p r e s e n t  o n ly  a  v a r i a n t  of  W E E .  Be th a t  as  
ifc m a y ,  the HI r e a c t i o n s  of  the  b i r d  p l a s m a  wi th  an  a n t i g e n  p r e p a r e d  f r o m  
the  H J  s t r a i n  d i f f e r e d  s i g n i f i c a n t l y  f r o m  the r e a c t i o n s  o b t a i n e d  wi th  an  
a n t i g e n  p r e p a r e d  f r o m  the  W E E  p r o t o t y p e  s t r a i n  ( s e e  fo l l o w in g  t a b l e ) .
If th i s  H J  s t r a i n  i s  e v e n t u a l l y  r e g a r d e d  a s  a  W E E  v a r i a n t ,  the r e a c t i o n s  
o b t a i n e d  in  the  b i r d  p l a s m a  c l e a r l y  i l l u s t r a t e  the  i m p o r t a n c e  of  a n t i g e n i c  
c h a r a c t e r i s t i c s  of  the p a r t i c u l a r  s t r a i n  u t i l i z e d  in  s u r v e y s  if  the r e s u l t s  
a r e  to be c o m p a r a b l e .  The  c h a r a c t e r i s t i c s  of  th i s  H J  v i r u s  a r e  s t i l l  u n d e r  
s t u d y .  It w as  i s o l a t e d  on t h r e e  o c c a s i o n s ,  tw ic e  f r o m  b i r d  p l a s m a  (B lue  
J a y s )  and  o n c e  f r o m  a  s e n t i n e l  m o u s e .

In a d d i t i o n ,  t h e r e  w e r e  i s o l a t e d  8 a s  yet  u n i d e n t i f i e d  v i r u s e s  w h ic h  
p r o d u c e d  p l a q u e s  in  d u c k  e m b r y o  t i s s u e  c u l t u r e  but  w h ic h  f a i l e d  to 
c o n s i s t e n t l y  p r o d u c e  p a r a l y s i s  and  d e a t h  in i n f a n t  m i c e .  T h e s e  v i r u s e s  
a r e  l i k e w i s e  s t i l l  u n d e r  s t u d y .  Whi le  the  c o l l e c t i o n s  b e g a n  the f i r s t  of  
M ay  and  e x t e n d e d  t h r o u g h  to the l a t t e r  p a r t  of J u l y ,  a l l  of  the  v i r u s  
i s o l a t i o n s  s a v e  one in May w e r e  m a d e  in J u n e  and  J u ly .

T i s s u e  c u l t u r e  u t i l i z i n g  s e v e r a l  t y p e s  of  c e l l s ,  i n c lu d i n g  c h i c k  
a n d  d u c k  e m b r y o ,  m o n k e y  an d  h a m s t e r  k id n e y  w e r e  e m p l o y e d  f o r  v i r u s  
i s o l a t i o n .  The  d u c k  e m b r y o  t i s s u e  c u l t u r e  p l a q u e  m e t h o d  p r o v e d  to be 
d e f i n i t e l y  m o r e  s e n s i t i v e  th a n  in f a n t  m i c e  fo r  the  i s o l a t i o n  of  E E E  an d  the  
H J  s t r a i n  a s  w e l l  a s  f o r  a l l  the  u n i d e n t i f i e d  v i r u s e s .  I s o l a t i o n  of  E E E  and  
H J  in m i c e  w as  p o s s i b l e  o n ly  if  the  p l a q u e  co u n t  e x c e e d e d  100.
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The  fo l low ing  t a b le  g ive s  the  r e s u l t s  of  HI r e a c t i o n s  w i th  W E E ,  
H J ,  E E E ,  and  S L E  a n t i g e n s ,  a l o n e  an d  in c o m b i n a t i o n :

HI R E A C T O R S  W ITH  420 
S IN G L E  B IR D  P L A S M A S

NO. P L A S M A  R E A C T O R S  WITH A N T IG E N S

s m a
at ion W E E H J E E E S L E W E E - H J W E E - E E E  HJ-- E E E W E E - H J -

S L E
E E E  G r .  j

0 0 16 15 2 5 1 2 14 15 5 11 6
0 0 6 6 6 4 1 9 4 7 2 7 7
>0 0 4 9 2 1 2 1 5 2 4 11 3 1
20 0 4 1 1 4 3 3 6 3 2
40 0 3 3 3 3 1 3 8 8 2
■ g r e a t e r
a l 0 33 34 14 10 1 20 32 18

As s h o w n  in the  above  t a b l e ,  34 r e a c t e d  s i n g l y  w i th  E E E ,  33 wi th  
H J ,  14 with  S L E  an d  none  w i th  W E E  a l o n e .  In c o m b i n a t i o n ,  the l a r g e s t  
n u m b e r  (62) r e a c t e d  w i th  H J ,  53 w i th  E E E ,  43 w i th  W E E  and  18 w i th  S L E  
an d  a n  A G r o u p  a n t i g e n .  T h u s ,  the t o t a l  n u m b e r  r e a c t i n g  s i n g l y  and  
c o m b i n e d  w e r e  w i th  H J  a n t i g e n  95 o r  22. 5%; E E E ,  87 o r  20. 6%, W E E ,
43 o r  10. Z%; and  S L E ,  32 c r  7. 6% of the 420 b lo o d s  e x a m i n e d .

It s e e m s  qu i t e  e v i d e n t  t h a t  m a n y  of the  c o m b i n e d  r e a c t i o n s  w i th  
v i r u s e s  of the  A G r o u p ,  i . e . ,  W E E ,  H J  an d  E E E  a r e  g r o u p  r a t h e r  t h a n  
type  s p e c i f i c .

S in c e  in  t h e s e  a s s o c i a t e d  r e a c t i o n s  the  t i t e r  of  the s e r u m  is  
c o n s i s t e n t l y  h i g h e r  w i th  H J  th a n  w i th  W E E  a n t ig e n ,  an d  u s u a l l y  h i g h e r  
t h a n  w i th  E E E ,  i t  i s  n o t  i m p r o b a b l e  t h a t  i n f e c t i o n  by H J  v i r u s  w as  
r e s p o n s i b l e  f o r  m o s t  of  t h e s e  g r o u p  r e s p o n s e s .  T h i s  c o n c e p t  i s  s u p p o r t e d  
by  the  e x a m i n a t i o n  of  57 p a i r e d  b lo o d s  c o l l e c t e d  f r o m  b i r d s  n e t t e d  a t  one  
an d  two m o n t h  i n t e r v a l s  and  f in d in g  th a t  the  c o n v e r s i o n  r a t e  f r o m  
n e g a t i v e  to p o s i t i v e  was  h i g h e s t  (21%) w i th  H J  a n t i g e n .

C o n t r a r y  to w ha t  was  found  in b i r d s ,  the r a t i o  HI p o s i t i v e  in  50 
r o d e n t  s e r a  t a k e n  m a i n l y  f r o m  c o t to n  an d  b l a c k  r a t s ,  w as  h i g h e r  (30%) 
f o r  S L E  th a n  f o r  H J  v i r u s  (10%).

The  r e s u l t s  of  th i s  s t u d y  to d a t e  m a y  be s u m m a r i z e d  a s  f o l l o w s :

1) The  p r e s e n c e  of  E E E  an d  W E E  was  e s t a b l i s h e d  by  i s o l a t i o n  of  
b o th  v i r u s e s  f r o m  m o s q u i t o e s  an d  E E E  v i r u s  f r o m  a g r a c k l e ,  an d  s u p p o r t e d  
by s e r o l o g i c a l  (HI) r e s p o n s e s  in  b i r d s .
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2) The  p r o b a b l e  p r e s e n c e  of  S L E ,  o r  s o m e  c l o s e l y  r e l a t e d  B g r o u p  
v i r u s ,  was  i m p l i e d  by HI a n t i o o d i e s  in  b i r d s ,  7, 6% p o s i t i v e ,  and  in  r o d e n t s ,  
30% p o s i t i v e .

3) The  i s o l a t i o n  of  a  v i r u s ,  tw ic e  f r o m  B lu e  J a y s  and  once  f r o m  a 
s e n t i n e l  m o u s e ,  w h ich  though  c l o s e l y  r e l a t e d  to W E E  m a y  d i f f e r  s u f f i c i e n t l y  
f r o m  a p r o t o t y p e  W E E  s t r a i n  w i th  w h ich  i t  was  c o m p a r e d  to w a r r a n t  
s e p a r a t e  c l a s s i f i c a t i o n .  I t  i s  s t i l l  u n d e r  s t u d y  bu t  h a s  b e e n  t e n t a t i v e l y  
d e s i g n a t e d  a s  H ig h la n d s  J  v i r u s .

4) As the  f i e l d  c o l l e c t i o n s  w e r e  m a d e  at  a  t i m e  w hen  t h e r e  w e r e  
f e w  if  an y  m i g r a t o r y  b i r d s  p r e s e n t ,  i t  m u s t  be c o n c l u d e d  th a t  t h e s e  
v i r u s e s ,  E E E ,  W E E ,  H J ,  an d  on  s e r o l o g i c a l  g r o u n d s  S L E ,  w e r e  b e in g  
t r a n s m i t t e d  a n d  a r e  p r o b a b l y  e n d e m i c  w i th in  the  a r e a  s u r v e y e d .

5) W hi le  s o m e  e v i d e n c e  w as  g a i n e d  i n c r i m i n a t i n g  b i r d s  and  
p o s s i b l y  r o d e n t s  a s  v e r t e b r a t e  h o s t s ,  an d  c e r t a i n  m o s q u i t o e s  as  
v e c t o r s ,  a  m o r e  i n t e n s i v e  an d  p r o l o n g e d  s t u d y  i s  r e q u i r e d  fo r  a  b e t t e r  
u n d e r s t a n d i n g  of the e c o l o g y  an d  m a n n e r  of  m a i n t e n a n c e  of  t h e s e  v i r u s e s  
w i th in  the  s t a t e .

6) E i g h t  a s  ye t  u n i d e n t i f i e d  a g e n t s  w e r e  i s o l a t e d  by  the TC p l a q u e  
m e t h o d ,  one f r o m  a  n e s t l i n g  w a t e r t u r k e y  (A n h in g a )  and  s e v e n  f r o m  
m o s q u i t o e s  a r e  n o w  u n d e r  s tu d y .

7) It i s  the o p in io n  th a t  the  r e s u l t s  of  th i s  s u r v e y  h a v e  b e e n  
s u f f i c i e n t l y  p r o v o c a t i v e  to w a r r a n t  m o r e  c o m p r e h e n s i v e  s t u d i e s  on 
a r t h r o p o d - b o r n e  v i r u s e s  in F l o r i d a .

S u r v e i l l a n c e  of  E E E  in C o n n e c t i c u t

F i e l d  an d  l a b o r a t o r y  s t u d i e s  on the  e c o l o g y  of  E E E  in  C o n n e c t i c u t  
w e r e  c o n d u c t e d  d u r i n g  I960. Mosquito> c o l l e c t i o n s  w e r e  h a m p e r e d  by 
e x t e n s i v e  D D T  c o n t r o l  c a m p a i g n s .  As ye t  no v i r u s  h a s  b e e n  i s o l a t e d  
f r o m  the  4, 730 a d u l t  f e m a l e  m o s q u i t o e s  c o l l e c t e d .  A n e w  s t u d y  s i t e  
h a s  b e e n  e s t a b l i s h e d  a t  B r a d l e y  F i e l d ,  C o n n e c t i c u t ,  f o r  the  p u r p o s e  of 
m o n i t o r i n g  E E E  a c t i v i t y  by s a m p l i n g  b lood  and  t i s s u e  f r o m  the  i n d i g e n o u s  
c r o w  p o p u l a t i o n .  S u r v e i l l a n c e  r e p o r t s  h a v e  i n d i c a t e d  t h a t  E E E  w as  not  
a c t i v e  in  p h e a s a n t s ,  h o r s e s ,  o r  m a n  d u r i n g  the y e a r .

E x p e r i m e n t s  on  I n t e r f e r e n c e

U s in g  M a y a r o  and  S in d b i s  v i r u s e s  in  p r i m a r y  c h i c k  e m b r y o  t i s s u e  
c u l t u r e s ,  i t  w as  found th a t  i n t e r f e r e n c e  w as  i n f l u e n c e d  by:  1) the  i n f e c t i o n
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m u l t i p l i c i t y  of  M a y a r o  i n t e r f e r i n g  v i r u s  ( i n f e c t i o n  i n t e r f e r e n c e )  a n d ,  2) the  
p r o d u c t i o n  of  an  i n h i b i t o r  by M a y a r o - i n f e c t e d  c e l l s  ( i n h i b i t o r  i n t e r f e r e n c e ) .  
In h ib i t i o n  of  S in d b i s  p la q u e  f o r m a t i o n  c o u ld  be d e m o n s t r a t e d  w hen  s o d i u m  
d e s o x y c h o l a t e - t r e a t e d  M a y a r o  v i r u s  w as  u s e d  a s  the  i n t e r f e r i n g  a g e n t .  
W hen i n a c t i v a t e d  by h e a t ,  u l t r a v i o l e t  i r r a d i a t i o n  o r  M a y a r o  h y p e r i m m u n e  
s e r u m  M a y a r o  v i r u s  was  no t  found to i n t e r f e r e  w i th  S in d b i s  p l a q u e  
f o r m a t i o n .

R E P O R T  F R O M  D R.  M. M I C H A E L  S I G E L ,  D E P A R T M E N T  
O F  M IC R O B IO L O G Y ,  U N IV E R S IT Y  O F  M IAMI S C H O O L  O F  M E D IC IN E

C O R A L  G A B L E S ,  F L O R I D A

A. B a s i c  s t u d i e s  w i th  d en g u e  v i r u s  in  t i s s u e  c u l t u r e s .

1. A c a r r i e r  s y s t e m  of d e n g u e  v i r u s  in  KB c e l l s  h a s  b e e n  d e v e l o p e d  
an d  m a i n t a i n e d  fo r  24 m o n t h s .  The  s y s t e m  i s  a s s o c i a t e d  with  s e v e r a l  
i n t e r e s t i n g  p r o p e r t i e s ,  i n c l u d i n g  r e s i s t a n c e  to s u p e r i n f e c t i o n  w i th  
h o m o l o g o u s  and  h e t e r o l o g o u s  v i r u s e s .

2. U n d e r  c e r t a i n  c o n d i t i o n s  the  c e l l s  of the  c a r r i e r  s y s t e m  u n d e r g o  
c l u m p i n g  in  the  p r e s e n c e  of  d e n g u e  i m m u n e  s e r u m .

3. D en g u e  v i r u s  was  a d a p t e d  to p r o d u c e  c y t o p a t h o g e n i c  c h a n g e s  
in  t i s s u e  c u l t u r e .

B .  S e r o l o g i c  t e s t s  w e r e  c a r r i e d  ou t  on a  g r o u p  of  s e r a  c o l l e c t e d  in 
C u b a  a n d  s e n t  to u s  by D r .  H e r a l d  C ox  of  L e d e r l e  L a b o r a t o r i e s .
R e s u l t s  sh o w n  in the  fo l low ing  t a b l e  r e s e m b l e  d a t a  o b t a i n e d  by u s  w i th  
s e r a  of  S ou th  F l o r i d a  r e s i d e n t s ,  e s p e c i a l l y  as  r e g a r d s  age  d i s t r i b u t i o n  
o r  r e a c t o r s .

S o u r c e  of S e r a
Age in 
Y e a r s

N u m b e r  
, t e s t e d

N u m b e r
p o s i t i v e

No.

N eg .

wi th  t i t e r *  of
160 o r

10-20  4 0 - 8 0  g r e a t e r

M a n t a n z a s  C i t y 7 - 1 2 15 0 15
C a m a g u e y  C i ty 6 -1 2 15 0 15
A q u a c a t e  Tow n 7 - 1 2 14 1 13 1
H a v a n a  C i ty 1 9 -49 20 10 10 2 3 5
♦ R e c i p r o c a l  of  HI e n d ~ p c in t
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, R E P O R T  F R O M  D R.  A L E X IS  S H E L O K O V ,  D I R E C T O R  
M ID D L E  A M E R I C A  R E S E A R C H  UNIT 

B A L B O A  H E IG H T S ,  C A N A L  Z O N E

M ARU VIRUS S E C T I O N  O F  L A B O R A T O R Y  O F  T R O P I C A L  V IR O L O G Y  
N A T I O N A L  I N S T I T U T E  O F  A L L E R G Y  AND I N F E C T I O U S  D ISEASES

The  a c t i v i t i e s  of  th i s  l a b o r a t o r y  a r e  c o n d u c t e d  a t  the  M iddle  A m e r i c a  
R e s e a r c h  Uni t  in the  P a n a m a  C a n a l  Z o n e  an d  a t  B e t h e s d a .  The  M iddle  
A m e r i c a  R e s e a r c h  Unit  i s  a  j o i n t  r e s e a r c h  e f f o r t  of  the  N a t i o n a l  I n s t i t u t e  
of  A l l e r g y  and  I n f e c t i o u s  D i s e a s e s  w h ic h  h a s  c o g n i z a n c e  fo r  s t u d i e s  on 
v i r u s  d i s e a s e s  an d  the  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 h ich  
h a s  c o g n i z a n c e  fo r  s t u d i e s  on  fungus  d i s e a s e s .

V i r u s  I s o l a t e s  f r o m  P a n a m a n i a n  M o s q u i t o e s  an d  S a n d f l i e s

D u r i n g  the f i r s t  12 m o n t h s  of  a  3 - y e a r  p r o j e c t  on  the  e c o l o g y  of  
a r t h r o p o d - b o r n e  v i r u s e s  in the  t r o p i c a l  r a i n  f o r e s t ,  c o n d u c t e d  by the  
G o r g a s  M e m o r i a l  L a b o r a t o r y  w i th  the  c o l l a b o r a t i o n  of  MARU, m a j o r  
e m p h a s i s  h a s  b e e n  on v i r u s  i s o l a t i o n  in s u c k l i n g  m i c e  an d  h a m s t e r  
k i d n e y  c e l l  c u l t u r e s .  F o u r t e e n  v i r u s  s t r a i n s  w e r e  i s o l a t e d  a t  M ARU 
f r o m  412 p o o l s  and  63, 000 s p e c i m e n s  p r o v i d e d  by the  G o r g a s  M e m o r i a l  
L a b o r a t o r y .  V i r u s  i s o l a t i o n  r a t e s  w e r e  f o r  P h l e b o t o m u s ,  1:700 and  fo r  
m o s q u i t o e s ,  1:7000,  a l t h o u g h  the  r a t e s  v a r i e d  g r e a t l y  w i th  s p e c i e s .  Of 
the  f ive  P h l e b o t o m u s  i s o l a t e s ,  two of b r o a d  h o s t  r a n g e  ( in c lu d in g  c e l l  
c u l t u r e )  and  s h o r t  i n c u b a t i o n  p e r i o d  a r e  s e r o l o g i c a l l y  i d e n t i c a l .  T h e s e  
v i r u s e s  hav e  n o w  b e e n  i d e n t i f i e d  a s  the  I n d i a n a  ty p e  of  v e s i c u l a r  
s t o m a t i t i s  v i r u s .  The  o t h e r  t h r e e  P h l e b o t o m u s  an d  n in e  m o s q u i t o  
v i r u s e s  a r e  b e in g  c o m p a r e d  to e a c h  o t h e r ,  to k now n  v i r u s  g r o u p s ,  and  
to h u m a n  a n d / o r  a n i m a l  i n f e c t i o n  and  d i s e a s e .

E a s t e r n  E q u i n e  E n c e p h a l o m y e l i t i s .  V i r u s  I n f e c t io n  in  P a n a m a

The  p r e v a l e n c e  of  E E E  a n t i b o d i e s  in  h o r s e s  and  m a n  in  two a r e a s  
of  s u g g e s t e d  E E E  v i r u s  e n d e m i c i t y  h a s  b e e n  d e t e r m i n e d ,  a l l o w in g  an 
e v a l u a t i o n  of  the  r e l a t i v e  u s e f u l n e s s  of  s e v e r a l  s e r o l o g i c a l  m e t h o d s  
a p p l i c a b l e  to s t u d i e s  of  th i s  ty p e .  It w as  found  th a t  the  i n c i d e n c e  of  E E E  
a n t i b o d i e s  in  460  h u m a n s  t e s t e d  i n c r e a s e d  w i th  a d v a n c i n g  age  (0. 8% 
u n d e r  10 y e a r s  w i th  p r o g r e s s i v e  i n c r e a s e  to 9% in  the 41- 50 y e a r  g r o u p ) .  
C o m p l e m e n t  f i x a t i o n  r e s u l t s  on the  s a m e  s e r a  i n d i c a t e d  the  p r o b a b l e  
p r e s e n c e  of o t h e r  g r o u p  A v i r u s e s .

L i z a r d s  of  s p e c i e s  c o m m o n  to th i s  p a r t  of  P a n a m a  w e r e  e x a m i n e d  
a s  a  p o s s i b l e  v i r u s  r e s e r v o i r .  S p e c i f i c  E E E  v i r u s  h e m a g g l u t i n a t i o n -  
i n h i b i t o r s  w e r e  found in  s o m e  of  t h e i r  s e r a .  The  o c c u r r e n c e  of  v i r e m i a
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an d  HI a n t ib o d y  r e s p o n s e  fo l low ing  v i r u s  i n o c u l a t i o n  w e r e  e x p e r i m e n t a l l y  
c o n f i r m e d  by in o c u l a t i o n  of  l i z a r d s .

E n c e p h a l o m y o c a r d i t i s  V i r u s  I n f e c t io n

P r e v i o u s l y  th i s  l a b o r a t o r y  d e s c r i b e d  an  o u t b r e a k  of  a  f a t a l  d i s e a s e  
of  s w in e  c a u s e d  by the E M C  v i r u s .  The  o u t s t a n d i n g  l e s i o n  in p ig s  d y ing  
d u r i n g  the o u t b r e a k  was  a c u t e  m y o c a r d i t i s .  S in c e  e p i d e m i o l o g i c a l  
o b s e r v a t i o n s  s u g g e s t e d  th a t  n a t u r a l  i n f e c t i o n  r e s u l t e d  f r o m  i n g e s t i o n  
of  c o n t a m i n a t e d  food,  e x p e r i m e n t s  w e r e  u n d e r t a k e n  to r e p r o d u c e  the  
d i s e a s e  by f e e d i n g  v i r u s  to young p i g s .  V i r e m i a  and  v i r u s  e x c r e t i o n  
f r o m  the  g a s t r o i n t e s t i n a l  t r a c t  w e r e  found  to o c c u r  fo l l o w in g  the 
a d m i n i s t r a t i o n  of  b r a i n  f r o m  E M C  i n o c u l a t e d  m i c e .  I n f e c t e d  p ig s  
d e v e l o p e d  h ig h  t i t e r s  of  HI an d  n e u t r a l i z i n g  a n t ib o d y  d u r i n g  c o n v a l e s c e n c e  
an d  had  m y o c a r d i a l  f i b r o s i s  a t  a u t o p s y .  O t h e r  s t u d i e s  i n c l u d e d  d e m o n ­
s t r a t i o n  of E M C  a n t i b o d i e s  in  a  s m a l l  n u m b e r  of  c i t y  r a t s  and  r a t s  
c a u g h t  on the  a f f e c t e d  f a r m ,  a l t h o u g h  w i ld  r o d e n t s  w e r e  found  to be 
n e g a t i v e .  H u m a n  s e r a  w e r e  e x a m i n e d  w i th  i n t e r e s t i n g  d i f f e r e n c e s  in 
the  r e s u l t s  d e p e n d i n g  on the d o n o r ' s  a g e :  w hile  a  s u b s t a n t i a l  p r o p o r t i o n
of the P a n a m a n i a n  p o p u la t i o n  h a s  b e e n  i n f e c t e d  w i th  E M C  v i r u s ,  the 
a n t i b o d i e s  w e r e  found to be m o r e  c o m m o n  in  p e r s o n s  of  y o u n g e r  a g e .

E n t e r o v i r u s  F l o r a  in C h i l d r e n  of  C e n t r a l  A m e r i c a

F o r  a p e r i o d  of  12 m o n t h s  the  e n t e r o v i r u s  f l o r a  of  in f a n t s  a t  an  
o u t p a t i e n t  c l i n i c  in  P a n a m a  C i ty  w as  s y s t e m a t i c a l l y  e x p l o r e d ,  e s t a b l i s h i n g  
a b a s e  l ine  of e n t e r o v i r u s  f l u c t u a t i o n .  T he  m a j o r i t y  of  v i r u s e s  i s o l a t e d  
b e l o n g e d  to the E C H O  g ro u p ,  a l t h o u g h  in  l a t e  1959 and  e a r l y  I960 p o l i o ­
v i r u s  type  2 h a d  b e c o m e  v e r y  p r e v a l e n t .  T h i s  w as  r e f l e c t e d  in an  
u n c o m m o n  o c c u r r e n c e  of a  s m a l l  o u t b r e a k  of p a r a l y t i c  d i s e a s e  due to 
type  2 p o l i o v i r u s .

O t h e r  e n t e r o v i r u s  s t u d i e s  h a v e  i n c l u d e d  1) s u r v e i l l a n c e  fo r  the  
p r e s e n c e  of ty pe  1 p o l i o v i r u s  in  P a n a m a  in  l a t e  I960 a s  a  c h e c k  on 
d i s s e m i n a t i o n  and  t h r e a t e n e d  s p r e a d  o f  t h i s  c o m m o n l y  e p i d e m i c  ty p e ,
2) s t u d i e s  on  a  m a j o r  e p i d e m i c  of  E C H O - 9  v i r u s  w h ich  s w e p t  t h r o u g h  
the  R e p u b l i c  of  P a n a m a  and  the  C a n a l  Z o n e ,  and  3) i n i t i a t i o n  of a 
c o l l a b o r a t i v e  p r o j e c t  on p o s s i b l e  r e l a t i o n  of  e n t e r o v i r u s  f l o r a  of  
G u a t e m a l a n  c h i l d r e n  to t h e i r  d i e t a r y  s t a t u s .
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R E P O R T  F R O M  DRS. P E D R O  G A L IN D O  AND E N ID  D E R O D A N IC H E ,  
GORGAS M E M O R I A L  I N S T I T U T E  O F  T R O P I C A L  AND P R E V E N T I V E  

M E D IC IN E ,  P A N A M A ,  R E P U B L I C  O F  P A N A M A

S u m m a r y :

D u r i n g  the  y e a r  1959-1960 i n v e s t i g a t i o n s  of  the e c o l o g y  of the 
a r t h r o p o d - b o r n e  v i r u s e s  in P a n a m a  w e r e  c o n t i n u e d .  A t t e m p t s  w e r e  
m a d e  to i s o l a t e  v i r u s e s  in  s u c k l i n g  m i c e  f r o m  h u m a n  and  a n i m a l  b lood  
an d  f r o m  d i p t e r a  c a p t u r e d  in the  f o r e s t  c a n o p y  and  on the  g r o u n d .
S t e p s  t o w a r d  the 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 ,  w i th in  the  l i m i t s  of  
the  f a c i l i t i e s  of the l a b o r a t o r y ,  a l s o  w e r e  t a k e n .  F u r t h e r m o r e ,  
s e r o l o g i c a l  s u r v e y s  fo r  a n t i b o d i e s  a g a i n s t  c e r t a i n  of  t h e s e  v i r u s e s ,  
w i th  s p e c i a l  a t t e n t i o n  to y e l l o w  f e v e r ,  w e r e  c o n d u c t e d  w i th  the  b lood  
of  h u m a n s  an d  wild  and  d o m e s t i c  a n i m a l s .  T h r e e  f i e ld  p r o j e c t s  w e r e  
c o n d u c t e d  d u r i n g  the y e a r :  T he  A l m i r a n t e  P r o j e c t ,  the  C e r r o  A z u l
P r o j e c t  and  the  T o c u m e n  P r o j e c t  w i th  d e f in i t e  an d  d i s t i n c t  o b j e c t i v e s ,  
w h ic h  w i l l  be d i s c u s s e d  s e p a r a t e l y .

A l m i r a n t e  P r o j e c t

T h i s  3 - y e a r  p r o j e c t  i s  s u p p o r t e d  in  p a r t  by  G r a n t  E  2984 of  the 
N a t i o n a l  I n s t i t u t e s  of  H e a l t h  a n d  i s  b e in g  c o n d u c t e d  by  G o r g a s  M e m o r i a l  
L a b o r a t o r y  wi th  the  c o o p e r a t i o n  of  the  M id d le  A m e r i c a n  R e s e a r c h  Uni t ,  
in  the P a n a m a  C a n a l  Z o n e ,  and  of  the  U n i t e d  F r u i t  C o m p a n y .  I t s  
o b j e c t i v e  is  the  i n v e s t i g a t i o n  of  the  e c o l o g y  of a r t h r o p o d - b o r n e  v i r u s e s  
in an  a r e a  w i th  a  w e l l - d e f i n e d  t r o p i c a l  r a i n  f o r e s t  c l i m a t e .

A  t o t a l  of 138, 064 m o s q u i t o e s  and  P h l e b o t o m u s  w e r e  t a k e n  d u r i n g  
the  y e a r .  T h e s e  i n c l u d e d  ab o u t  40 s p e c i e s  of m o s q u i t o e s ,  while  the 
bu lk  of  the P h l e b o t o m u s  w e r e  of  two s p e c i e s .  F r o m  104 p o o l s  of  
m o s q u i t o e s  9 v i r a l  a g e n t s  w e r e  i s o l a t e d  a t  G. M. L. an d  f r o m  47 6 
p o o l s ,  8 v i r u s e s  w e r e  i s o l a t e d  a t  M ARU. E i g h t e e n  p o o l s  of P h l e b o t o m u s  
y i e ld e d  2 v i r u s e s  a t  G M L  and  18 p o o l s  p r o c e s s e d  a t  MARU y i e l d e d  5 
v i r u s e s .  Of the 25 v i r u s e s  o b t a i n e d ,  9 w e r e  f r o m  s p e c i e s  of  P s o r o p h o r a  
(J a n t h i n o s o m a ) and  7 f r o m  P h l e b o t o m u s  s a n d f l i e s .  I d e n t i f i c a t i o n  of  
v i r u s e s  is  s t i l l  i n c o m p l e t e ,  t h o u g h  M A RU  h a s  i d e n t i f i e d  one  of the  
P h l e b o t o m u s  v i r u s e s ,  as  v e s i c u l a r  s t o m a t i t i s  an d  G M L  h a s  i d e n t i f i e d  
one of the P s o r o p h o r a  v i r u s e s  a s  I l h e u s  e n c e p h a l i t i s .

The  a n i m a l  b l e e d i n g  p r o g r a m  a t  A l m i r a n t e  y i e l d e d  b lo ods  f r o m  
1, 306  m a m m a l s  b e lo n g in g  to 37 s p e c i e s ,  650 b i r d s  of  72 s p e c i e s ,  and  
3 6 r e p t i l e s  of  11 s p e c i e s .  V i r u s  of I lh e u s  e n c e p h a l i t i s  w as  i s o l a t e d  f r o m  
b lood  of  two of 116 b i r d  s e r a  so  f a r  t e s t e d ,  and  a n t i b o d i e s  a g a i n s t  the  
s a m e  v i r u s  w as  found  in  the s e r a  of  5 of  62 b i r d s  t e s t e d .
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C e r r o  A zu l  P r o j e c t

T h i s  p r o j e c t  is  be ing  s u p p o r t e d  in p a r t  by G r a n t  E-1941 of  the  
N a t i o n a l  I n s t i t u t e s  of  H e a l th .  I ts  o b j e c t i v e  is  the  i n v e s t i g a t i o n  of  s y l v a n  
y e l lo w  f e v e r  in an  a r e a  w h e r e  the  v i r u s  h a s  b e e n  k n o w n  to be a c t i v e  in 
two p r e v i o u s  o c c a s i o n s  (1948 and  1956).

A to t a l  of 8, 992  m o s q u i t o e s ,  l a r g e l y  s p e c i e s  of  H a e m a g o g u s  and  
S a b e t h i n e s  w e r e  t a k e n  and  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 to  m i c e  f o r  v i r u s  
i s o l a t i o n .  F o u r  v i r u s e s  w e r e  i s o l a t e d ,  one  f r o m  W y e o m y i a  s pp .  h a s  b e e n  
i d e n t i f i e d  a s  St .  L o u i s  e n c e p h a l i t i s ,  the  o t h e r  t h r e e  a r e  a s  ye t  u n i d e n t i f i e d .  
No y e l lo w  f e v e r  v i r u s  was  r e c o v e r e d .

T o c u m e n  P r o j e c t

In r e l a t i o n  w i th  an  o u t b r e a k  of  e a s t e r n  e q u i n e  e n c e p h a l o m y e l i t i s  
in  h o r s e s  in the  T o c u m e n  a r e a  s o m e  15 m i l e s  e a s t  of  P a n a m a  C i ty ,  a  
s t a t i o n  was  e s t a b l i s h e d  t h e r e  a t  the  b e g i n n in g  of  A u g u s t  1959 and  k e p t  
up  f o r  a p p r o x i m a t e l y  one m o n t h .  M o s q u i to  c a t c h e s  a t  th i s  s t a t i o n  w e r e  
m a i n l y  done  a t  n ig h t  u s i n g  h o r s e  and  c h i c k e n  b a i t s  an d  l i g h t  t r a p s .  
D a y t i m e  c o l l e c t i o n s  w e r e  c o n f in e d  to the d i u r n a l  r e s t i n g  p l a c e s  of  
n i g h t - f l y i n g  m o s q u i t o e s .  O v e r  32, 000 m o s q u i t o e s  w e r e  c a p t u r e d  an d  
i n j e c t e d  i n t r a c e r e b r a l l y  in to  m i c e .  Two v i r a l  a g e n t s  w e r e  i s o l a t e d  f r o m  
t h e s e  i n s e c t s ,  one e a c h  f r o m  C u l e x  n i g r i p a l p u s  an d  C u l e x  a m a z o n e n s i s .  
A l th o u g h  t h e s e  i s o l a t e s  r e m a i n  u n i d e n t i f i e d  t h e y  d id  n o t  p r o v e  to be 
e a s t e r n  e q u in e  v i r u s .

S u r v e y  of  H u m a n s  an d  A n i m a l s  fo r  A n t i b o d i e s  to S L E ,  Y F ,  and  I lh e u s  
V i r u s e s  in D a r i e n

In the e a r l y  m o n t h s  of  1959 b lood  w as  t a k e n  f r o m  195 r e s i d e n t s  of  
the  town and  s e t t l e m e n t s  a lo n g  the  c o u r s e  of  the  T u i r a ,  P u c r o  an d  of  
the  P a y a  R i v e r s  of  D a r i e n .  A l s o  248 b lo o d s  w e r e  o b t a i n e d  f r o m  l o c a l  
m a m m a l s  an d  b i r d s .  T h e s e  w e r e  t e s t e d  w h e r e v e r  the  q u a n t i t y  of  s e r u m  
p e r m i t t e d  a g a i n s t  the  3 G r o u p  B v i r u s e s  k now n  to o c c u r  l o c a l l y ,  I l h e u s ,  
S L E ,  and  y e l lo w  f e v e r .  Of the h u m a n  b lo o d s ,  8 . 4 %  n e u t r a l i z e d  2 o r  
m o r e  lo g s  of  S t .  L o u i s  v i r u s ,  43 .  7% two o r  m o r e  l o g s  of  I l h e u s  v i r u s  an d  
42 .  0% two o r  m o r e  logs  of  y e l l o w  f e v e r  v i r u s .  The  h ig h  p r o p o r t i o n  of  
p o s i t i v e  r e a c t i o n s  a g a i n s t  I l h e u s  v i r u s  w a s  s u r p r i s i n g  to u s  a s  I l h e u s  
i n f e c t i o n  h a s  no t  b e e n  r e c o g n i z e d  c l i n i c a l l y  in  P a n a m a .  F u r t h e r  
i n v e s t i g a t i o n  i s  i n d i c a t e d .  In the  c a s e  of  y e l l o w  f e v e r ,  i t  was  no t  
p o s s i b l e  to d e t e r m i n e  w h e t h e r  the  p r e s e n c e  of  a n t i b o d i e s  was  the  r e s u l t  
o f  n a t u r a l  i n f e c t i o n  o r  a r t i f i c i a l  i m m u n i z a t i o n .  H o w e v e r ,  the  r e s u l t  
i n d i c a t e s  th a t  o n ly  a b o u t  h a l f  of  the  r u r a l  p o p u l a t i o n  in  t h i s  a r e a  is  
d e m o n s t r a b l y  p r o t e c t e d  a g a i n s t  y e l l o w  f e v e r  a l t h o u g h  th i s  is  the  g r o u p  
m o s t  e x p o s e d .



-  31 -

T he  248 a n i m a l  b loods  m e n t i o n e d  w e r e  t e s t e d  a g a i n s t  S t .  L o u i s  
e n c e p h a l i t i s ,  y e l l o w  f e v e r ,  and  I l h e u s  e n c e p h a l i t i s .  P o s i t i v e  r e a c t o r s  
in bo th  b i r d s  and  m a m m a l s  w e r e  found  w i th  S L E ,  f ive b i r d s  gave  
p o s i t i v e  r e s u l t s  with  I l h e u s ,  and  two b i r d  an d  two m a m m a l  b loods  
gave  w e a k  r e a c t i o n s  w ith  y e l lo w  f e v e r .  T h i s  w o r k  i s  n o w  in  p r e s s .

C o n t i n u e d  s u r v e y  fo r  y e l l o w  f e v e r  a n t i b o d i e s  in  c a p t u r e d  and  
p u r c h a s e d  a n i m a l s  y i e ld e d  on ly  one p o s i t i v e ,  an  a d u l t  C e b u s  m o n k e y  
f r o m  D a r i e n ,  i n d i c a t i n g  the c o n t i n u e d  i n a c t i v i t y  of  the  v i r u s  in  P a n a m a .

I d e n t i f i c a t i o n  of  V i r u s e s  I s o l a t e d  in  P r e v i o u s  Y e a r s

W o rk  w as  c o n t in u e d  w h e r e  t i m e  p e r m i t t e d  t o w a r d s  the  c l a s s i f i c a t i o n  
of  v i r u s e s  w h o se  i s o l a t i o n  w as  r e c o r d e d  in  p r e v i o u s  A n n u a l  R e p o r t s .  A 
s t r a i n  of  v i r u s  r e c o v e r e d  f r o m  W y e o m y i a  s p p .  in  D a r i e n  in  J une  1958 was  
i d e n t i f i e d  as  t h a t  of St .  L ou i s  e n c e p h a l i t i s .  A l s o  two v i r u s e s  o b t a i n e d  
r e s p e c t i v e l y  f r o m  T r i c h o p r o s o p o n  s p p .  c a p t u r e d  in D a r i e n  in A p r i l ,  May ,  
and  J u n e  1958, and  H a e m a g o g u s  s p e g a z z i n i i  f a l c o  c a p t u r e d  at  C e r r o  A z u l  
in J u n e  1958 w e r e  found to be i m m u n o i o g i c a l l y  c l o s e l y  r e l a t e d  to I l h e u s .
As t h e s e  i s o l a t i o n s  of  I lh e u s  v i r u s  r e p r e s e n t e d  the  f i r s t  in P a n a m a ,  t h e y  
h a v e  b e e n  r e p o r t e d  fo r  p u b l i c a t i o n .  ( I s o l a t i o n  of  the  v i r u s  of  I lh e u s  
e n c e p h a l i t i s  f r o m  m o s q u i t o e s  c a p t u r e d  in  P a n a m a ,  R o d a n i c h e ,  E n i d  de 
and  G a l in d o ,  P .  , In P r e s s .  ) The  g r o u p  of  7 v i r a l  a g e n t s  r e c o v e r e d  f r o m  
C u l e x  dunni  c a p t u r e d  in P a c o r a  in  O c t o b e r  and  N o v e m b e r  1958 h a v e  b e e n  
found  to b e lo n g  to at  l e a s t  two d i f f e r e n t  i m m u n o l o g i c a l  g r o u p s .

R E P O R T  F R O M  DR.  W. G. DOWNS, D I R E C T O R  
TRIN ID AD  R E G I O N A L  VIRUS L A B O R A T O R Y  

P O R T - O F - S P A I N ,  TRIN ID A D

T h e  m a j o r  e v e n t s  of  I960 c e n t e r e d  ab o u t  the B u s h  B u s h  F o r e s t  
p r o g r a m ,  s t a r t e d  in l a t e  1959, an d  p r o d u c t i v e  of  v i r u s e s  b o th  in 
n u m b e r s  and  in  v a r i e t y  beyond  o u r  m o s t  s a n g u i n e  e x p e c t a t i o n s .

The  B u s h  B u s h  F o r e s t  l o c a t i o n ,  in the  m i d d l e  of  the  N a r i v a  
S w a m p  in e a s t  T r i n i d a d ,  was  s e l e c t e d  in h o p e s  of  g e t t i n g  c l o s e  to the 
h o m e  t e r r i t o r y  of  the  y e l lo w  f e v e r  v i r u s .  Y e l l o w  f e v e r  v i r u s  h a s  no t  
b e e n  p i c k e d  up  s i n c e  th i s  B u s h  B u s h  p r o g r a m  w as  s t a r t e d .  V e n e z u e l a n  
e q u in e  e n c e p h a l i t i s  v i r u s ,  u n d e t e c t e d  in  T r i n i d a d  s i n c e  i s o l a t i o n s  in 
1943, a p p e a r e d  to be c o m m o n  in th i s  r e g i o n ,  with  93 i s o l a t i o n s  f r o m  
s e n t i n e l  m i c e ,  14 f r o m  m o s q u i t o e s  an d  12 f r o m  t r a p p e d  wild  r o d e n t s  
of  t h r e e  d i f f e r e n t  g e n e r a .  A g e n t s  of  the  G u a m a  g r o u p ,  th i s  g r o u p  n e w l y  
r e c o g n i z e d  by w o r k  of  the B e l e m  L a b o r a t o r y ,  h a v e  b e e n  c o l l e c t e d  w i th  
r e g u l a r i t y ,  t h e r e  be in g  46  i s o l a t i o n s  f r o m  s e n t i n e l  m i c e ,  2 i s o l a t i o n s  
f r o m  wild  r o d e n t s  and ,  to o u r  m y s t i f i c a t i o n ,  no i s o l a t i o n s  f r o m  wi ld  
m o s q u i t o e s .  The  s u r p r i s e  is  h e i g h t e n e d  by the  f a c t  t h a t  the  f i r s t  (and  
u n t i l  the  B u s h  B u s h  p r o g r a m  the  on ly )  T r i n i d a d  i s o l a t i o n  in  th i s  g r o u p ,
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T R V L  8362,  was  m a d e  f r o m  m o s q u i t o e s  in 1955.  One of  the r e c e n t  
i s o l a t i o n s  in the G u a m a  g r o u p  i s  c l o s e l y  r e l a t e d  to the  B r a z i l i a n  v i r u s  
' C a t u ' .  G u a m a  g r o u p  a g e n t s  h a v e  b e e n  r e c o v e r e d  f r o m  h u m a n  f e v e r  
c a s e s  in  B r a z i l .  T h u s  f a r  we k n o w  n o th i n g  of t h e i r  h u m a n  d i s e a s e  
p o t e n t i a l  in  T r i n i d a d .

The B e l e m  w o r k e r s  h a v e  b e e n  s tu d y i n g  v i r u s e s  of  a  G r o u p  C 
c o m p l e x  fo r  y e a r s .  F a i l u r e  to i s o l a t e  s u c h  a g e n t s  in  T r i n i d a d  h a s  b e e n  
a  c h a l l e n g i n g  f a c t .  The  B u s h  B u s h  F o r e s t  w o r k  h a s  y i e l d e d  in I960 
n u m e r o u s  i s o l a t i o n s  of  a  v i r u s  ( p o s s i b l y  m o r e  t h a n  one a g e n t )  b e lo n g in g  
to G r o u p  C, and  r e l a t e d  to,  bu t  q u i t e  p r o b a b l y  n o t  i d e n t i c a l  w ith  the 
B r a z i l i a n  v i r u s e s  • A p e u 1 and  ' C a r a p a r u 1. T h e r e  h a v e  b e e n  26 i s o l a t i o n s  
f r o m  s e n t i n e l  m i c e ,  2 i s o l a t i o n s  f r o m  m o s q u i t o e s  an d  1 i s o l a t i o n  f r o m  a 
w i ld  r o d e n t  of the a g e n t ( s ) .  S in c e  G r o u p  C i m m u n i t y  h a s  a l r e a d y  b e e n  
d e m o n s t r a t e d  in a  s m a l l  s a m p l i n g  of  T r i n i d a d  r e s i d e n t s ,  a f e r t i l e  f i e ld  
f o r  s t u d y  h a s  b e e n  o p e n e d .

The  B u s h  B u s h  F o r e s t  l o c a t i o n  a l s o  y i e l d e d  two i s o l a t i o n s  of  
I l h e u s  v i r u s  f r o m  m o s q u i t o e s .  T h i s  v i r u s ,  p i c k e d  up  r e p e a t e d l y  in 
1954, 1955, 1956, and  1957, w as  no t  e n c o u n t e r e d  in  1958 and  1959.  The  
I960 i s o l a t e s  i n d i c a t e  tha t  i t  i s  i n d e e d  s t i l l  w i th  u s .  A  s t r a i n  of  St .  L o u i s  
v i r u s  w as  i s o l a t e d  f r o m  m o s q u i t o e s  in  B u s h  B u s h .

The  V e g a  de O r o p o u c h e  l o c a t i o n ,  w o r k e d  f o r  m a n y  y e a r s ,  w as  
o p e r a t e d  p a r t  t i m e  and  y i e ld e d  two i s o l a t i o n s  of  e a s t e r n  e q u in e  e n c e p h a l i t i s  
v i r u s ,  and  6 i s o l a t i o n s  of  St .  L o u i s  e n c e p h a l i t i s  v i r u s ,  f ive f r o m  m o s ­
q u i t o e s  and  one f r o m  a b i r d  ( P i p r o m o r p h a  o l e a g i n e a ) .  I s o l a t i o n s  of  E E E  
in  T r i n i d a d  th u s  f a r  have  o n ly  b e e n  m a d e  f r o m  m o s q u i t o  p o o l s  c o m p o s e d  
of  C u le x  s p e c i e s  (C. t a e n i o p u s  a n d  C.  n i g r i p a l p u s )  f r o m  c h i c k e n - b a i t e d  
m o s q u i t o  t r a p s .  E E E  i m m u n e  r a t e s  a p p r o a c h i n g  10% have  b e e n  e n c o u n t e r e d  
in  wild  b i r d s  f r o m  e a s t e r n  T r i n i d a d .  C e r t a i n  s p e c i e s  of  w ild  b i r d s ,  the  
O r a n g e - h e a d e d  M a n a k in  ( P i p r a  e r y t h r o c e p h a l a ) , the B l a c k  and  W hi te  
M a n a k in  ( M a n a c u s  m a n a c u s ) a n d  the  B a r e - e y e d  T h r u s h  ( T u r d u s  n u d i g e n i s )  
h a v e  h i g h e r  i m m u n e  r a t e s  t h a n  t h e i r  c o n g e n e r s .

S tu d ie s  on d i s t r i b u t i o n  of  i m m u n i t y  to the  a r t h r o p o d - b o r n e  v i r u s e s  
in  t h i s  p a r t  o f  the w o r l d  h a v e  c o n t in u e d ,  w i th  a  s u r v e y  and  s e r u m  
c o l l e c t i n g  t r i p  to S u r i n a m  in J a n u a r y  I960,  an d  w i th  c o n t in u in g  l a b o r a t o r y  
a n a l y s e s  of  s p e c i m e n s  c o l l e c t e d  in  e a r l i e r  y e a r s  f r o m  o t h e r  W e s t  I n d ia n  
i s l a n d s  and  B r i t i s h  G u ia n a ,  V e n e z u e l a ,  an d  C u r a c a o .  A s p e c i a l  job  w as  
done  on  s e r u m  s p e c i m e n s  s u b m i t t e d  f r o m  J a m a i c a ,  i n d i c a t i n g  t h a t  G r o u p  
B v i r u s  i m m u n i t y  in  K i n g s t o n  r e s i d e n t s  i s  l a r g e l y  i m m u n i t y  to d e n g u e  an d  
in  the  r u r a l  r e g i o n s ,  l a r g e l y  i m m u n i t y  to S L E .
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The  y e a r  I960 in T r i n i d a d  would  a p p e a r  to be m o r e  of  a  " v i r u s  y e a r "  
t h a n  the  s e v e r a l  y e a r s  p r e c e d i n g  it- T h i s  po in t  is  d i f f i c u l t  to m a i n t a i n  in 
an  a b s o l u t e  f a s h io n ,  due to u n c o n t r o l l e d  f a c t o r s  s u c h  as  s h i f t s  in  v e n u e  of  
p r o g r a m .  The  y e a r  w as  s o m e w h a t  d r i e r  th a n  a v e r a g e  but  c o n s i d e r a b l y  
w e t t e r  th an  1959 (81 i n c h e s  a s  a g a i n s t  70 i n c h e s  - o v e r a l l  a v e r a g e  fo r  e a s t  
T r i n i d a d ) .  T h e r e  i s  c e r t a i n l y  i n c r e a s e d  e v i d e n c e  of  v i r u s  a c t i v i t y  d u r i n g  
the  r a i n y  s e a s o n ,  p r e s u m a b l y  l i n k e d  w i th  i n c r e a s e d  m o s q u i t o  p r o d u c t i o n .  
H o w e v e r ,  o u r  p r o c e d u r e s  a r e  a s  ye t  n o t  s t a n d a r d i z e d  e n o u g h  to p e r m i t  
c o m p a r i n g  v i r u s  i s o l a t i o n s  of  one  r a i n y  s e a s o n  w i th  a n o t h e r .  C o n t in u in g  
o b s e r v a t i o n s  m a y  e v e n t u a l l y  y ie ld  good i n f o r m a t i o n  on  th i s  po in t .

A  p i lo t  s t u d y  to f a m i l i a r i z e  l a b o r a t o r y  p e r s o n n e l  w i th  b a s i c  
p r o c e d u r e s  in i s o l a t i o n  and  i d e n t i f i c a t i o n  of  e n t e r o v i r u s e s  in  t i s s u e  
c u l t u r e  y i e ld e d  14 s t r a i n s  of P o l i o v i r u s  I p lu s  a s s o r t e d  v i r u s e s  a s  yet  
u n i d e n t i f i e d .

The  t i s s u e  c u l t u r e  s e c t i o n  m a d e  s i g n i f i c a n t  a d v a n c e s  in d e v e l o p m e n t  
of  t e c h n i c s  fo r  i s o l a t i o n  of  a r t h r o p o d - b o r n e  v i r u s e s  f r o m  h u m a n  c a s e s ,  
a n i m a l s ,  b i r d s  and  i n s e c t s .  V i r u s  n e u t r a l i z a t i o n  t e s t s  in t i s s u e  c u l t u r e  
h a v e  b e e n  sh o w n  to be s a t i s f a c t o r y  f o r  s o m e  v i r u s e s  and  i t  is  h o p e d  th a t  
f o r  c e r t a i n  v i r u s e s  (V E E ,  E E E ,  W E E ,  M a y a r o  a s  a  s t a r t )  s u c h  t e s t s  
m a y  t a k e  the r o u t i n e  load  of n e u t r a l i z a t i o n  t e s t s  off  the m o u s e  c o lo n y .

P l a n s  h a v e  b e e n  c o m p l e t e d  fo r  m o v i n g  the l a b o r a t o r y  f r o m  the 
p r e s e n t  c o n v e r t e d  A r m y  b a r r a c k s  on W r i g h t s o n  R o a d ,  P o r t  o f - S p a in ,  to 
the  m o d e r n  l a b o r a t o r y  f o r m e r l y  o p e r a t e d  by the C o l o n i a l  M i c r o b i o l o g i c a l  
R e s e a r c h  I n s t i t u t e ,  in F e d e r a t i o n  P a r k ,  P o r t - o f - S p a i n .  T h i s  l a b o r a t o r y  
w as  g iv e n  to the  G o v e r n m e n t  of  T r i n i d a d  an d  T o b a g o  by the  B r i t i s h  
G o v e r n m e n t  ( b u i l d in g s )  and the G o v e r n m e n t  of T r i n i d a d  and  T o b a g o  is  
m a k i n g  b u i ld in g s  an d  l a n d s  a v a i l a b l e  to the  U n i v e r s i t y  C o l l e g e  of  the  W e s t  
I n d i e s .  The  UCWI in t u r n  is  m a k i n g  the l a b o r a t o r i e s  a v a i l a b l e  to the 
T r i n i d a d  R e g i o n a l  V i r u s  L a b o r a t o r y .  It i s  n e c e s s a r y  to c o n s t r u c t  a  
l a r g e  n e w  one - s t o r y  b u i ld ing  fo r  a n i m a l  c o l o n i e s ,  and  a d d i t i o n a l  o f f ice  
s p a c e  f o r  p r o f e s s i o n a l  s ta f f ,  and  m u c h  i n t e r n a l  m o d i f i c a t i o n  of  e x i s t i n g  
l a b o r a t o r y  r o o m s  w i l l  be n e c e s s a r y .  F u n d s  fo r  th i s  w o r k  h a v e  b e e n  
g r a n t e d  by the  R o c k e f e l l e r  F o u n d a t i o n .  It i s  h o p e d  th a t  the l a b o r a t o r y  
w il l  be in  o p e r a t i o n  in  n e w  q u a r t e r s  by J u l y  1961. A r r a n g e m e n t s  a r e  a l s o  
b e i n g  m a d e  fo r  the  l a b o r a t o r y  to be i n c l u d e d  in  the  U n i v e r s i t y  C o l l e g e  of 
the  W e s t  I n d i e s  to f o r m  a g r a d u a t e  e x t e n s i o n  a r m  of the  D e p a r t m e n t  of  
M i c r o b i o l o g y  of  the M e d ic a l  S ch o o l ,  l o c a t e d  in Mona,  J a m a i c a .

P e r s o n n e l  c h a n g e s  d u r i n g  the  y e a r  in c lu d e  the a d d i t i o n  of  two 
R o c k e f e l l e r  F o u n d a t i o n  s t a f f  m e m b e r s ,  D r .  C. B r o o k e  W o r th  and  D r .  
A n d r i e s  J o n k e r s ,  and  one p o s t - g r a d u a t e  f e l l o w s h i p  h o l d e r ,  D r .  E l i s h a  
T i k a s i n g h .  D r .  E d w a r d  A. B e l l e ,  f o r m e r l y  on f e l l o w s h i p  h a s  gone  to 
the  U n i v e r s i t y  C o l l e g e  of the W e s t  I n d ie s  ( D e p a r t m e n t  of  M i c r o b i o l o g y )  
fo r  a  y e a r .
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S u m m a r y  of A c t i v i t i e s  and  R e s u l t s ,  I9 60.

D u r i n g  th i s  s i x t h  y e a r  of a c t i v i t y  in  the  B e l e m  V i r u s  L a b o r a t o r y  
m o r e  i s o l a t i o n s  of  v i r u s  w e r e  m a d e ,  p r o c e s s e d ,  and  id e n t i f i e d ,  th a n  in 
a l l  the  p r e v i o u s  f ive y e a r s .  A t o t a l  of  840 i s o l a t e s  of  f i l t r a b l e  a g e n t s  
i n c l u d i n g  58 n o n - a r b o r v i r u s e s ,  w as  s t u d i e d  in I960.  S o m e  of the  782 
a r b o r  v i r u s e s  a r e ; a c t u a l l y  d u p l i c a t e  o r  m u l t i p l e  i s o l a t i o n s  of the  s a m e  
v i r u s  f r o m  one  h o s t  o r  f r o m  the d i f f e r e n t  i n d i v i d u a l s  in one s e n t i n e l  
m o u s e  g ro u p ,  and  in  t h e s e  i n s t a n c e s  p r o b a b l y  r e p r e s e n t  a  s i n g l e  
i n f e c t i o n .  T h u s  fo r  e p i d e m i o l o g i c a l  o r  f r e q u e n c y  t a b u l a t i o n s  the n u m b e r  
of  i n f e c t i o n s ,  r a t h e r  tha n  n u m b e r  of  i s o l a t i o n s ,  h a v e  b e e n  r e c o r d e d .  
I n c lu d i n g  the 13 i s o l a t i o n s  in N o v e m b e r  and  D e c e m b e r  1954, and  the 
81 n o n - a r b o r  v i r u s e s  a g e n t s  a l s o  p r o c e s s e d ,  the t o t a l  n u m b e r  of  i s o l a t i o n s  
in the B e l e m  L a b o r a t o r y  s t a n d s  as  1610 a t  the  en d  of  I960 .  The  t o t a l  
n u m b e r  of i n f e c t i o n s  i s  720.

An e p i z o o t i c  in  w h ich  E a s t e r n  e q u i n e  e n c e p h a l o m y e l i t i s  ( E E E )  
v i r u s  w as  i s o l a t e d  f r o m  h o r s e s  and  m o s q u i t o e s  in  the B r a g a n c a  r e g i o n  
and  on o u t b r e a k  of  e n c e p h a l o m y o c a r d i t i s  (E M C )  v i r u s  a p p a r e n t l y  
e r u p t i n g  s i m u l t a n e o u s l y  o v e r  a  wide a r e a  d u r i n g  a l i m i t e d  pe r io d ,  
w e r e  e v e n t s  d u r i n g  the  f i r s t  t h i r d  of  the  y e a r .  T h e  f i r s t  i s o l a t i o n  of 
y e l l o w  f e v e r  v i r u s  s i n c e  1955, f r o m  a  s e n t i n e l  m o n k e y  on the B r a s i l i a  
R o a d ,  the i s o l a t i o n  of  St .  L ou i s  v i r u s  f r o m  G i g a n t o l a e l o p s  sp .  ( r a t  
m i t e ) ,  a s  w e l l  a s  f r o m  S a b e t h e s  b e l i z a r i o i  and  s e n t i n e l  m i c e ,  the 
i s o l a t i o n  of t h r e e  o t h e r  as  ye t  u n c l a s s i f i e d  v i r u s e s  f r o m  M a r m o s a  and  
N e c t o m y s  and  m a n ,  the r e c o g n i t i o n  of  a  n e w  ty pe  in g r o u p  C (AN10655) 
and  two a d d i t i o n a l  g r o u p G u a m a  a g e n t s  (AN20525 ,  A N20076) ,  and  the  
f in d in g  of  the  T R V L  v i r u s  O r o p o u c h e  f r o m  B r a d y p u s  t r i d a c t y l u s  ( s lo th )  
and  A e d e s  s e r r a t u s ,  w e r e  n o t a b l e  f i r s t s  d u r i n g  the  l a s t  two t r i m e s t e r s .

T h e  o u t s t a n d i n g  a c h i e v e m e n t  in s e r o l o g y  i s  the  p r e p a r a t i o n  of  
h e m a g g l u t i n a t i n g  a n t i g e n  fo r  the  g r o u p  G u a m a  a g e n t s .  T h i s  h a s  
r e s u l t e d  in r e c o g n i t i o n  in the g r o u p  of  a t  l e a s t  one n e w  c o m p l e x  
( C a p i m ,  G u a j a r a ,  A N20076)  and  h a s  a s s o c i a t e d  w i th  i t  a n o t h e r  p r e v i o u s l y  
u n g r o u p e d  v i r u s  (AN7722) .  T h e s e  w i th  a n e w  G u a m a  a g e n t  d i f f e r e n t i a t e d  
by C F  t e s t i n g  (A N20525)  and  T r i n i d a d ' s  B i m i t i  an d  T R 2 6 6 6 8 ,  b r i n g  to 
a t  l e a s t  n ine  the  n u m b e r  of  d i s t i n c t  s e r o l o g i c a l  t y p e s  s o  f a r  i d e n t i f i e d  
in the G u a m a  g r o u p ,  w h ich  h a s  m o r e  k now n  ty p e s  in  the  A m a z o n  r e g i o n  
th a n  a n y  o t h e r  g r o u p .

E c o l o g i c a l  i n f o r m a t i o n  h a s  b e e n  a s s e m b l e d  t h r o u g h  c o n t in u o u s  
s a m p l i n g  by s e n t i n e l  m i c e  in the  IAN f o r e s t .  R e s u l t s  o b t a i n e d  f r o m  
o b s e r v a t i o n s  on  t h e s e  s e n t i n e l s  s u g g e s t e d  a d e f in i t e  p e r i o d i c i t y  in
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g e n e r a l  v i r u s  t r a n s m i s s i o n ,  w h ich  i s  s t r i k i n g l y  i n v e r s e  to the a c c u m u l a t e d  
t o t a l  p r e c i p i t a t i o n  p e r  m o n t h .  In o t h e r  w o r d s ,  l e s s  v i r u s  i n f e c t i o n s  o c c u r  
d u r i n g  p e r i o d s  of  h e a v y  r a i n f a l l  t h a n  in  m o n t h s  w i th  l o w e r  t o t a l  p r e c i p i t a t i o n .  
H o w e v e r ,  t h e r e  a p p e a r s  to be a c r i t i c a l  a m o u n t  of  r a i n f a l l  w h ich  i s  r e q u i r e d  
fo r  s u p p o r t  of v i r u s  a c t i v i t y ,  an d  b e l o w  w h ic h  v i r u s  t r a n s m i s s i o n  i s  
i n h i b i i e  . T h u s  a p e r i o d  of r e l a t i v e  d r o u g h t ,  w hen  to t a l  p r e c i p i t a t i o n  was  
l e s s  t h a n  100 m m .  p e r  m o n th ,  c o i n c i d e d  w i th  the f a l l - o f f  of  v i r u s  i n f e c t i o n s  
in O c t o b e r  and  N o v e m b e r  I960.  H o w e v e r ,  i m m u n i z a t i o n  of  the a n i m a l  
p o p u l a t i o n  d u r i n g  a p e r i o d  of e x c e p t i o n a l l y  h ig h  t r a n s m i s s i o n  r a t e s ,  m i g h t  
a l s o  r e d u c e  t r a n s m i s s i o n  d u r i n g  s u b s e q u e n t  m o n t h s  e v e n  in  the p r e s e n c e  
of  a  s u f f i c i e n t  n u m b e r  of  i n f e c t e d  v e c t o r s .

A n t ib o d y  s t u d i e s  have  b e e n  m a d e  d u r i n g  the p a s t  two y e a r s  on  m o r e  
t h a n  2300 wild  a n i m a l  s e r a ,  m o s t  of  t h e m  f r o m  IAN f o r e s t  c o l l e c t e d  d u r i n g  
the  p a s t  s i x  y e a r s  and  m a d e  a v a i l a b l e  by  D r .  Hugo L a e m m e r t  of the 
O s w a l d o  C r u z  I n s t i t u t e .  T h i s  r e p r e s e n t s  o v e r  26, 000 s e p a r a t e  d e t e r ­
m i n a t i o n s ,  w h ich ,  i f  b r o a d l y  i n t e r p r e t e d ,  g ive e v i d e n c e  f o r  the  p r e s e n c e  
of  i n f e c t i o n  in t h e s e  a n i m a l s  by V E E ,  E E E ,  M a y a r o ,  B u s s u q u a r a ,  I l h e u s ,  
y e l l o w  f e v e r ,  O r i b o c o ,  M u r u tu c u ,  C a r a p a r u  an d  T a c a i u m a .  HI a n t i b o d i e s  
of  B u s s u q u a r a  and  g r o u p  C v i r u s e s  h a v e  no t  s h o w n  s i g n i f i c a n t  f l u c t u a t i o n  
in a n i m a l s  f r o m  y e a r  to y e a r .  On the  o t h e r  h a n d  V E E  v i r u s  s e e m s  to h a v e  
b e e n  a c t i v e  d u r i n g  o r  b e f o r e  1955 and  1956, t h e n  to h a v e  n e a r l y  d i s a p p e a r e d .
In 1958 t h e r e  w as  o n ly  a v e r y  l o w  r a t e  of  r e s i d u a l  a n t ib o d y .  In 1959, h o w e v e r ,  
a n t i b o d y  r e a p p e a r e d .  T h e r e  is  th u s  e v i d e n c e  t h a t  a  c o m p l e t e  c y c l e  of V E E  
a c t i v i t y  m a y  h a v e  o c c u r r e d  in the  s t u d y  a r e a  f o r e s t s  d u r i n g  th i s  f i v e - y e a r  
p e r i o d ,  w h ich  i s  a l s o  r e f l e c t e d  in  r e c o r d s  of  V E E  i s o l a t i o n s .

D u r in g  the p a s t  y e a r ,  1305 h u m a n  s e r a  f r o m  the  A m a z o n  V a l l e y  h a v e  
b e e n  s u r v e y e d  fo r  HI a n t i b o d i e s  a g a i n s t  a  b a t t e r y  of  17 a r b o r  v i r u s e s  
i s o l a t e d  in B r a z i l .  T h e  d a t a  a c c u m u l a t e d  ( o v e r  21, 200 s e p a r a t e  d e t e r ­
m i n a t i o n s )  p r e s e n t s  e v i d e n c e  fo r  the  w i d e s p r e a d  p r e s e n c e  of  i n f e c t i o n  in  
m a n  by V E E ,  M a y a r o ,  Una,  y e l l o w  f e v e r ,  I l h e u s ,  C a r a p a r u ,  C a c h e  V a l l e y ,  
G u a r o a  and  K a i r i ,  and  in  l o c a l i z e d  a r e a s  by  E E E ,  M u r u t u c u ,  O r i b o c a ,  
and  p o s s i b l y  A u r a .

The  a c c o m p a n y i n g  t a b le  s h o w s  the n a m e s  of  v i r u s e s  i s o l a t e d ,  the  
B e l e m  p r o t o t y p e  n u m b e r ,  and  the  s o u r c e  of  i s o l a t i o n  d u r i n g  the p a s t  s i x  
y e a r s .  T w e n t y - e i g h t  of  t h e s e  t y p e s  w e r e  o b t a i n e d  in I960 e i t h e r  as  
r e i s o l a t i o n s  o r  n e w  i s o l a t i o n s  in  B r a z i l .  T he  a g e n t s  w h ic h  w e r e  f i r s t  
i s o l a t e d  in the  B e l e m  l a b o r a t o r y  a r e  u n d e r l i n e d .
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N A M E  O F  VIRUS, B E L E M  P R O T O T Y P E  AND S O U R C E  O F  IS O L A T IO N
F O R  P E R I O D  1954 - i 9 6 0

V I R U S S O U R C E
G r o u p Type  B e l e m  P r o t o t y p e H u m a n A n i m a l A r t h r o p o d

S e n t i n e l  Wild
A

V E E AN10967 + + + +
E E E A N7526 + * +
M a y a r o H407 + +
A u r a  ** AR10315 +
Una AR13136 +

B
Y e l lo w  f e v e r H i l l + + +
B u s s u q u a r a AN4116 + + +
I lh e u s H7445 + + +
St.  Lou i s A R23379 + +

C
O r i b o c a AN17 + + + +
M u r u t u c u AN974 + + + +
M a r i t u b a AN15 + +
A peu AN848 + +
C a r a p a r u AN3994 + + +
I taq u i AN12751 + + +
AN10655 AN10655 +

G u a m a
G u a m a AN 27 7 + + + +
C a t u H151 + + + +
M oju AR12590 + +
AN 20525 A N20525 +
C a p i m AN8582 +
G u a j a r a AN10615 +
T R V L 2 6 6 6 8 A N 20076 +
A N7722 + +

B u n y a m w e r a
G u a r o a H12208 +
C a c h e  V a l l e y A R 7272 +
K a i r i A R 8 2 2 6 + + +
W y e o m y i a

T u c u n d u b a AR278 +
T a i a s s u i AR671 +
A R8933 A R8933 +

T R V L 9 3 7 5 A R8033 • +
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________V I R U S ___________ ______ S O U R C E ________
G r o u p  Type  B e l e m  P r o t o t y p e  H u m a n  A n i m a l  A r t h r o p o d

S e n t i n e l  Wild

S i m b u
O ropouche

U n g r o u p e d
T a c a i u m a  

N e w  a g e n t s
H22511 
A N 2423 2 
A N 24262

AR19886

AN 7 3

H22511
A N 24232
A N 24262

+ +

+ +

+
+

♦ a l s o  f r o m  h o r s e s  in  e p i z o o t i c
♦ ♦ u n d e r l i n e d  a g e n t s  w e r e  f i r s t  i s o l a t e d  in the B e l e m  V i r u s  L a b o r a t o r y

R E P O R T  F R O M  DR.  J .  R .  S C H M ID T ,  H EA D  
D E P A R T M E N T  O F  V IR O L O G Y  

U. S. N A V A L  M E D I C A L  R E S E A R C H  UNIT NO. 3 
CA IRO,  E G Y P T

P h l e b o t o m u s  f e v e r :

S t i m u l a t e d  by the s u c c e s s f u l  i s o l a t i o n  of  p h l e b o t o m u s  f e v e r  v i r u s  
f r o m  w i l d - c a u g h t  P h l e b o t o m u s  f l i e s  c o l l e c t e d  in the  s u m m e r  of  1959, 
s e a r c h  fo r  v i r u s  in  w i l d - c a u g h t  f l i e s  c o n t i n u e d  in I960.  F o u r t e e n  
i s o l a t e s  w e r e  r e c o v e r e d  f r o m  82 p o o l s  c o m p r i s i n g  o v e r  36, 000 f e m a l e  
P h l e b o t o m u s  f l i e s  c o l l e c t e d  in  the C a i r o  a r e a  b e t w e e n  A p r i l  and  
N o v e m b e r  I960.  Two of the i s o l a t e s  h a v e  b e e n  i d e n t i f i e d  a s  the 
S i c i l i a n  type  of  p h l e b o t o m u s  f e v e r  v i r u s  and  r e m a i n d e r  a w a i t  i d e n t i f i ­
c a t i o n .  P h l e b o t o m u s  p a p a t a s i  c o n t i n u e s  to be the o n ly  s p e c i e s  c o l l e c t e d  
f r o m  h u m a n  d w e l l i n g s  in  the a r e a .

N e a r  E a s t e r n  e q u in e  e n c e p h a l o m y e l i t i s :

(In c o l l a b o r a t i o n  with  the M i n i s t r y  of A g r i c u l t u r e )  A t t e m p t s  to 
i d e n t i f y  the e t i o l o g i c  a g e n t  of  th i s  s p o r a d i c  f a t a l  d i s e a s e  c o n t in u e d .
T h e  fo l lo w in g  p r o g r e s s  h a s  b e e n  m a d e :

1) The  d e m o n s t r a t i o n  t h a t  W e s t  N i le  v i r u s  i s  p r o b a b l y  not  
r e s p o n s i b l e  fo r  e q u in e  e n c e p h a l o m y e l i t i s  in E g y p t .  In s p i t e  of  the 
v a l id  bu t  f o r t u i t o u s  i s o l a t i o n  of W e s t  N i le  v i r u s  f r o m  a  f a t a l  c a s e  and
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a h igh  i n c i d e n c e  of  W e s t  N i le  n e u t r a l i z i n g  a n t i b o d y  in  e q u i n e s ,  s u s c e p t i ­
b i l i t y  e x p e r i m e n t s  i n d i c a t e  th a t  d o n k e y s  an d  h o r s e s  a r e  q u i t e  r e f r a c t o r y  
to i n f e c t i o n  with  th i s  a g e n t .  A n i m a l s  i n o c u l a t e d  i n t r a v e n o u s l y  w i th  l o w  
p a s s a g e  v i r u s  d id  no t  d e v e l o p  a d e t e c t a b l e  v i r e m i a ,  s h o w e d  no s i g n s  of 
o v e r t  in f e c t i o n ,  and  p r o d u c e d  o n ly  l o w  l e v e l s  of n e u t r a l i z i n g  an t ib o d y .  
E q u i n e s  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  a l s o  f a i l e d  to d e v e l o p  a p p a r e n t  i n f e c t i o n .  
The  h ig h  i n c i d e n c e  an d  l e v e l  of  a n t ib o d y  in n a t u r a l l y  e x p o s e d  e q u i n e s  is  
c o n s i d e r e d  to be the r e s u l t  of  r e p e a t e d  a n t i g e n i c  s t i m u l a t i o n  wi th  lo w  
n o n - i n f e c t i o u s  d o s e s  of  v i r u s .

2) V i r u s  i s o l a t i o n  h a s  b e e n  a t t e m p t e d  to d a t e  on  c e n t r a l  n e r v o u s  
s y s t e m  t i s s u e  an d  b lood  of  65 c l i n i c a l l y  d i a g n o s e d  c a s e s  (57 do n k ey s  
a n d  8 h o r s e s ) .  Two i m m u n o l o g i c a l l y  s i m i l a r  o r  i d e n t i c a l  s t r a i n s  of  an  
un k n o w n  v i r u s  an d  one i s o l a t e  of  W e s t  N i le  v i r u s  ( s e e  a b o v e )  w e r e  d e r i v e d  
f r o m  h o r s e  t i s s u e ;  two o t h e r  i s o l a t e s ,  i m m u n o l o g i c a l l y  s i m i l a r  to e a c h  
o t h e r  but  d i f f e r e n t  f r o m  the h o r s e  i s o l a t e s ,  w e r e  r e c o v e r e d  f r o m  d o n k e y  
t i s s u e .  The  h o r s e  and  d o n k e y  a g e n t s ,  i n i t i a l l y  v i r u l e n t  o n ly  fo r  s u c k l i n g  
m i c e ,  h a v e  b e e n  a d a p t e d  to a d u l t  m i c e  an d  a r e  b e in g  u s e d  in  s u r v e y s  fo r  
n e u t r a l i z i n g  a n t ib o d y  in  e q u in e  s e r a .  T h e  p a t h o g e n i c i t y  of  the s t r a i n s  fo r  
h o r s e s  and  d o n k e y s  i s  u n d e r  s tu d y .

3) D i r e c t  t r a n s m i s s i o n  t r i a l s  s u g g e s t  t h a t  the  e t i o l o g i c  a g e n t  m a y  
n o t  be v i r a l  in n a t u r e .  None  of  f o u r  d o n k e y s  i n o c u l a t e d  by  c o m b i n e d  
i n t r a c e r e b r a l  a n d  p e r i p h e r a l  r o u t e s  w i th  f i l t r a t e s  of  f r e s h l y  c o l l e c t e d  
c e n t r a l  n e r v o u s  s y s t e m  t i s s u e  f r o m  t y p i c a l  d o n k e y  c a s e s  s h o w e d  s i g n s  
of  i n f e c t i o n .  F u r t h e r  t r a n s m i s s i o n  a t t e m p t s  a r e  b e i n g  m a d e  to e s t a b l i s h  
the  n a t u r e  of  the  c a u s a t i v e  a g e n t .

W e s t  N i l e  f e v e r :

T h e  p o s s i b i l i t y  th a t  A r g a s  t i c k s  s e r v e  a s  an  o v e r w i n t e r i n g  h o s t  
fo r  W e s t  N ile  v i r u s  was  s u g g e s t e d  by a s i n g l e  i s o l a t i o n  o f  th i s  a g e n t  
f r o m  a  p o o l  of A r g a s  h e r m a n n i  c o l l e c t e d  in J a n u a r y  1954 ( T a y l o r ) .  
A d d i t i o n a l  e v i d e n c e  fo r  the  r o l e  of  A r g a s  t i c k s  in the  m a i n t e n a n c e  of 
the  v i r u s  d u r i n g  w i n t e r  m o n t h s  w as  o b t a i n e d  d u r i n g  the  p a s t  y e a r .
W e s t  N i l e  v i r u s  w as  i s o l a t e d  f r o m  two o f  28 p oo ls  of  A r g a s  h e r m a n n i  
c o l l e c t e d  in  F e b r u a r y ,  m i d w a y  in  the  i n t e r e n d e m i c  p e r i o d .  E x p e r i ­
m e n t s  a r e  b e in g  p l a n n e d  to d e t e r m i n e  the  p e r s i s t e n c e  of  the  v i r u s  in 
l a b o r a t o r y - r e a r e d  t i c k s  h e ld  u n d e r  s i m u l a t e d  w i n t e r  c o n d i t i o n s .

A r b o r  V i r u s  P u b l i c a t i o n s :

S c h m i d t ,  J .  R . ,  S c h m i d t ,  M. L.  , and  M c W i l l i a m s ,  J .  G. I s o l a t i o n  
of  p h l e b o t o m u s  f e v e r  v i r u s  f r o m  P h l e b o t o m u s  p a p a t a s i .  A m .  J .  T r o p .  
M ed .  an d  Hyg.  2 : 4 5 0 - 4 5 4  (I960).
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S c h m i d t ,  J .  R . ,  and K a m e l ,  H. S u r v e y  f o r  N ew  W o r ld  e q u in e  
e n c e p h a l i t i s  a n t ib o d y  in  E g y p t i a n  e q u in e  p o p u l a t i o n s .  J .  E g y p t i a n  
P u b l .  Hlth .  A s s n . ,  _23:135-138 (I960).

R E P O R T  F R O M  DR.  H A RRY  H O O G S T R A A L ,  H EA D  
D E P A R T M E N T  O F  M E D I C A L  ZO O L O G Y  

U. S.  N A V A L  M E D I C A L  R E S E A R C H  UNIT NO.  3 
CA IRO,  E G Y P T

T h i s  p r o g r a m  h a s  i n c l u d e d  an  e x t e n s i v e  i n v e s t i g a t i o n  in to  the 
b io lo g y ,  e c o l o g y ,  and  t a x o n o m y  of v e r t e b r a t e s  and  t h e i r  e c t o p a r a s i t e s  
in  E g y p t  a s  in  a d j a c e n t  c o u n t r i e s ,  in the M idd le  E a s t  an d  A f r i c a .
T r e m e n d o u s  n u m b e r s  of  s p e c i m e n s  an d  f i e l d  and  e x p e r i m e n t a l  d a t a  
h a s  b e e n  a s s e m b l e d .  As r e s u l t  of  th i s  e f f o r t ,  the m a n y  r e p o r t s  
p u b l i s h e d  i n c lu d e  m o n o g r a p h i c  s t u d i e s  on m a m m a l s ,  r e p t i l e s ,  b i r d s ,  
t i c k s ,  f l e a s ,  l i c e  and  m i t f t s .  F u r t h e r  e x a m p l e s  a r e  r e p o r t s  on 
e c o l o g y  d i s t r i b u t i o n ,  e p i d e m i o l o g i c a l  r e l a t i o n s h i p s ,  s p i r o c h e t a l  
and  b a c t e r i a l  i n f e c t i o n s ,  l i f e  h i s t o r i e s  of  p a r a s i t e s  and  d e s c r i p t i o n s  
of  n e w  s p e c i e s .

D u r i n g  the p a s t  y e a r  c o n s i d e r a b l e  t i m e  was  d e v o t e d  by the c h i e f  
i n v e s t i g a t o r  in  i n a u g u r a t i n g  and  p u t t i n g  in  o p e r a t i o n  a r e s e a r c h  p r o g r a m  
on v e r t e b r a t e s  in the  k a l a - a z a r  i n f e c t e d  a r e a  in  S o u t h e r n  S udan .
S a t i s f a c t o r y  p r o g r e s s  was  m a d e  in  the  b i o l o g i c a l  and  s y s t e m a t i c  
s t u d i e s  of t i c k s  of  the  g e n e r a  H a e m a p h y s a l i s ,  H y a l o m m a ,  B o o p h i l u s ,
A r g a s ,  and  O r n i t h o d o r o s . A  p r e l i m i n a r y  p l a n  fo r  s p e c i e s  r e l a t i o n s h i p s  
an d  h o s t - p a r a s i t e s  r e l a t i o n s  in  the  t i c k  g e n u s  H a e m a p h y s a l i s  w as  m a d e .
T h i s  w i l l  r e s u l t  in a  r e v i s i o n  an d  r e v i e w  of the  g e n u s .  The  p h y l o g e n e t i c  
a s p e c t  of  th i s  s t u d y  w as  c o m m e n c e d  a s  a  b a c k g r o u n d  f o r  the  s tu d y  of 
p h y lo g e n y  of v i r u s e s .  C o n s i d e r a b l e  p r o g r e s s  w as  m a d e  in  the  r e v i s i o n  
of  the  e c o n o m i c a l l y  i m p o r t a n t  g e n u s  H y a l o m m a .  D a t a  on d i s t r i b u t i o n ,  
e c o l o g y  and  h o s t  r e l a t i o n s  of  E g y p t i a n  H y a l o m m a  t i c k s  hav e  b e e n  
c o l l a t e d .  E x t e n s i v e  s e r i e s  w e r e  r e a r e d  in the l a b o r a t o r y  fo r  c o m p a r a t i v e  
and  c r o s s i n g  s t u d i e s .  S p e c i a l  a t t e n t i o n  w as  g iven  to the  H. m a r g i n a t u m  
r u f i p e s  c o m p l e x .  A  n e w  s p e c i e s  of  B o o p h i l u s  f r o m  s h e e p  and  g o a t s  in 
J o r d a n  was  d e s c r i b e d .  T h i s  d i s c o v e r y  i n c r e a s e s  the n u m b e r  of  s p e c i e s  
in t h i s  c o s m o p o l i t a n  an d  e c o n o m i c a l l y  i m p o r t a n t  g e n u s  of  t i c k s  by  25%.
With  the  a r r i v a l  of s e v e r a l  l o t s  of  A r g a s  t i c k s  f r o m  d i f f e r e n t  p a r t s  of  
the  w o r l d  the  r e s u l t s  o b t a i n e d  f r o m  c o m p a r a t i v e  s t u d i e s  of  t h e i r  p r o g e n y  
c r i t e r i a  fo r  r e c o g n i z i n g  th i s  b i r d  p a r a s i t e  was  d e t e r m i n e d .  As r e s u l t ,  
a  g e n e r i c  r e v i s i o n  on a w o r l d - w i d e  b a s i s  s t a r t e d ,  and  s e r i e s  of s t u d i e s  
on A r g a s  t i c k s  of W e s t e r n  E u r o p e ,  A f r i c a ,  N o r t h w e s t e r n  U n i te d  S t a t e s ,  
P e r u ,  and  C h i l i  w e r e  p u b l i s h e d  o r  a r e  u n d e r  p u b l i c a t i o n .  The  b a t - i n f e s t i n g
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O r n i t h o d o r o s  t i c k s  of  the w o r ld  w e r e  r e v i e w e d  and  a n e w  s p e c i e s  f r o m  the  
B e l g i a n  Congo was  d e s c r i b e d .  A ls o ,  a  r e p o r t  on O r n i t h o d o r o s  c o n i c e p s  
f r o m  wild  s w a l l o w  n e s t s  in I n d i a  w as  s u b m i t t e d  f o r  p u b l i c a t i o n .  S t u d i e s  on 
the  t i c k s  of Y e m e n ,  L i b y a  and  J o r d o n  w e r e  p u b l i s h e d  o r  in the l a s t  s t a g e  
of  p r e p a r a t i o n .  T h e s e  a r e  p a r t  of  the  s e r i e s  to s u p p l y  the  F .  A. O.  o f  the 
U n i te d  N a t i o n s  with  a  s p e c i f i c  a c c o u n t  of  the  t i c k s  of  the c o u n t r i e s  of  N o r t h  
A f r i c a  and  the  N e a r  E a s t .  R e s u l t s  of  f ive  y e a r s  of  e f f o r t  in  s tu d y in g  the 
b i r d  m i g r a t i o n  in E g y p t  w e r e  c o l l a t e d  and  f i n a l  r e p o r t s  w e r e  s u b m i t t e d  f o r  
p u b l i c a t i o n .

O u r  c o l l a b o r a t o r s  have  m a d e  c o n s i d e r a b l e  p r o g r e s s  in  t h e i r  f i e l d s  
of  s p e c i a l i t y  d u r i n g  the  r e p o r t i n g  p e r i o d .  The  E g y p t i a n  f l e a  m o n o g r a p h  
i s  in the  l a s t  s t a g e  of  p r e p a r a t i o n  an d  w i l l  be p u b l i s h e d  e a r l y  n e x t  y e a r .  
S e c t i o n s  on g e r b i l s ,  s p in y  m i c e ,  m e r i o n e s ,  fo x e s  and  g a z e l l e s  w e r e  
p u b l i s h e d  o r  n e a r i n g  c o m p l e t i o n  t o w a r d s  a m o n o g r a p h i c  s tu d y  of  E g y p t i a n  
m a m m a l  h o s t s .  An o u t s t a n d i n g  m o n o g r a p h  on " T h e  A n o p l u r a  of A f r i c a n  
R o d e n t s  and  I n s e c t i v o r e s , "  b a s e d  in g r e a t  p a r t  on N A M R U - 3  c o l l e c t i o n s ,  
w as  p u b l i s h e d  . A s t u d y  on the  E g y p t i a n  A n o p l u r a  i n f e s t i n g  r o d e n t s  is  
u n d e r  p u b l i c a t i o n .  C o l l e c t i o n s  f r o m  d o m e s t i c  a n i m a l s  a r e  be ing  m a d e  fo r  
a  s i m i l a r  s tu d y .  M a t e r i a l  an d  d a t a  of  m i t e s  a c c u m u l a t e d  in  p a s t  y e a r s  
a r e  b e in g  s t u d i e d  and  a s s e m b l e d .

R E P O R T  F R O M  DR.  H E R B E R T  C. B A R N E T T  
D E P A R T M E N T  O F  E N T O M O L O G Y  

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

V i r u s  i s o l a t i o n  p r o c e s s i n g  of  s a n d f l i e s  c o l l e c t e d  in  W e s t  P a k i s t a n  
an d  I r a n  d u r i n g  1959 h a s  b e e n  c o m p l e t e d .  One h u n d r e d  f o u r t e e n  lo t s  
c o n t a i n i n g  12, 65 6 s a n d f l i e s  h a v e  b e e n  p r o c e s s e d  and  39 v i r u s  i s o l a t e s  
o b t a i n e d .  The  v i r u s  i s o l a t e  y i e ld  f r o m  s a n d f l i e s  c o l l e c t e d  in W es t  
P a k i s t a n  w as  a s  f o l l o w s :  7 i s o l a t e s  f r o m  37 lo t s  (3, 691 s p e c i m e n s )  of 
f e m a l e  P h l e b o t o m u s  t e s t e d ,  3 i s o l a t e s  f r o m  10 lo t s  (1 ,728  s p e c i m e n s )  
of  m a l e  P h l e b o t o m u s  t e s t e d ,  3 i s o l a t e s  f r o m  15 l o t s  (1, 590 s p e c i m e n s )  
of  f e m a l e  S e r g e n t o m y i a  t e s t e d ,  an d  1 i s o l a t e  f r o m  1 lo t  (34 s p e c i m e n s )  
of  m a l e  S e r g e n t o m y i a  t e s t e d .  The  v i r u s  i s o l a t e  y ie ld  f r o m  I r a n i a n  
s a n d f l i e s  was  a s  fo l l o w s :  22 i s o l a t e s  f r o m  40 lo t s  (4 ,123  s p e c i m e n s )  
of  f e m a l e  P h l e b o t o m u s  t e s t e d ,  and  3 i s o l a t e s  f r o m  11 lo t s  (1 ,490  s p e c i m e n s )  
of  m a l e  P h l e b o t o m u s  t e s t e d .  T e n  of  the  v i r u s  i s o l a t e s  h a v e  b e e n  r e i s o l a t e d  
f r o m  the  o r i g i n a l  s a n d f l y  i n o c u l a  a n d  the  r e m a i n d e r  a r e  c u r r e n t l y  b e in g  
p r o c e s s e d  fo r  r e i s o l a t i o n .

I d e n t i f i c a t i o n  of  the v i r a l  i s o l a t e s  o b t a i n e d  f r o m  s a n d f l i e s  h a s  b e e n  
l i m i t e d  to one i s o l a t e  f r o m  W e s t  P a k i s t a n - - i d e n t i f i e d  a s  the  S i c i l i a n  
s t r a i n  of  s a n d f l y  f e v e r .  I d e n t i f i c a t i o n  of  the  m a j o r i t y  of  the  i s o l a t e s
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h a s  b e e n  h a m p e r e d  by low  t i t e r s  in  the  a n t i g e n s ,  e v e n  in  i n s t a n c e s  w h e r e  
17 to 31 s u c k l i n g  m o u s e  p a s s a g e s  have  b e e n  m a d e .  H y p e r i m m u n e  r a b b i t  
s e r a  p r e p a r e d  f r o m  s o m e  of the i s o l a t e s  h a v e  b e e n  u n s a t i s f a c t o r y  to d a t e .  
H o w e v e r ,  i t  i s  a p p a r e n t  f r o m  n e u t r a l i z a t i o n  t e s t  r e s u l t s  t h a t  m a n y  of the 
i s o l a t e s  r e p r e s e n t  p r e v i o u s l y  u n d e s c r i b e d  v i r a l  a g e n t s  a  id s o m e  g r o u p i n g  
h a s  b e e n  a c c o m p l i s h e d  by c r o s s  p r o t e c t i o n  c h a l l e n g e  t e s t s  in m i c e .

E i g h t  v i r u s  i s o l a t e s  have  b e e n  o b t a i n e d  f r o m  the  s e r a  of  f e b r i l e  
p a t i e n t s  h a v in g  c l i n i c a l  s y n d r o m e s  c o n s i s t e n t  w i th  th a t  d e s c r i b e d  fo r  
s a n d f l y  f e v e r .  F o u r  of  t h e s e  w e r e  o b t a i n e d  f r o m  p a t i e n t s  in  W e s t  P a k i s t a n  
an d  4 f r o m  p a t i e n t s  in I r a n .  Two of the  i s o l a t e s  f r o m  P a k i s t a n  and  two 
f r o m  I r a n  h a v e  b e e n  r e i s o l a t e d  f r o m  the  o r i g i n a l  i n o c u l a .  T h r e e  of  the  
v i r a l  i s o l a t e s  f r o m  I r a n  a p p e a r  to be the  S i c i l i a n  s t r a i n  of  s a n d f l y  f e v e r  
w h i le  the  f o u r t h  r e m a i n s  u n id e n t i f i e d ,  an d  a p p a r e n t l y  i s  u n r e l a t e d  to 
e i t h e r  the  S i c i l i a n  o r  N a p l e s  s t r a i n s  of  s a n d f l y  f e v e r .  One of the P a k i s t a n  
i s o l a t e s  f r o m  p a t i e n t s  a p p e a r s  to be r e l a t e d  to the S i c i l i a n  s t r a i n  bu t  the 
r e m a i n i n g  t h r e e  a r e  u n id e n t i f i e d .

T he  c o lo n y  of P h l e b o t o m u s  p a p a t a s i i  e s t a b l i s h e d  a t  WRAIR with  
m a t e r i a l s  c o l l e c t e d  in P a k i s t a n  and  I r a n  in  1959 w as  m a i n t a i n e d  fo r  f ive 
g e n e r a t i o n s  an d  th e n  d ie d  ou t .  A  n e w  c o lo n y  of  th i s  s p e c i e s  h a s  b e e n  
e s t a b l i s h e d  f r o m  m a t e r i a l  c o l l e c t e d  in  the  P e s h a w a r  a r e a  of  W e s t  P a k i s t a n  
in  I 960 and  a p p e a r s  to be b e t t e r  e s t a b l i s h e d  th a n  the  o r i g i n a l  co lony ,  
a l t h o u g h  i t  is  o n ly  in  the  t h i r d  l a b o r a t o r y  r e a r e d  g e n e r a t i o n .  A c o lo n y  
of  P h l e b o t o m u s  a r g e n t i p e s ,  the  v e c t o r  of  k a l a - a z a r  in the  Ind ian  s u b ­
c o n t i n e n t  h a s  a l s o  b e e n  e s t a b l i s h e d  at  WRAIR.

E x p e r i m e n t s  h a v e  b e e n  u n d e r t a k e n  to d e t e r m i n e  the  n a t u r a l  c o u r s e  
of  i n f e c t i o n  of  J a p a n e s e  e n c e p h a l i t i s  v i r u s  in  h o r s e s  and  to d e t e r m i n e  
the  p o s s i b l e  i m p o r t a n c e  of  h o r s e s  in  the  n a t u r a l  d i s s e m i n a t i o n  of  the  
v i r u s .  F o u r t e e n  p r o v e n  in f e c t e d  C u l e x  t r i t a e n i o r h y n c h u s  m o s q u i t o e s  w h ich  
h a d  fed  on a c h i c k  w i th  a t i t e r  o f  4.  5 lo g s  23 d a y s  p r e v i o u s l y  w e r e  fed  
u p o n  an  e l d e r l y  h o r s e .  F o u r  d a y s  l a t e r  v i r e m i a  c o m m e n c e d .  L D 50 
t i t e r s  in  a d u l t  m i c e  w e r e  as  f o l l o w s :  1. 0 l o g s  on d a y  4, 1. 2 logs  on d a y  
5 an d  0. 5 lo g s  on d a y  6 . V i r u s  c o u ld  no t  be d e t e c t e d  p r i o r  to day  4 o r  
s u b s e q u e n t  to d a y  6 . On d a y  10 the  h o r s e  d e v e l o p e d  f e v e r ,  l o s s  of  
e q u i l i b r i u m  an d  c o n t i n u o u s l y  g r o u n d  i t s  t e e t h .  T he  fo l lo w in g  d a y  the 
h o r s e  h a d  p r o n o u n c e d  s i g n s  of  e n c e p h a l i t i s  bu t  i t  s u b s e q u e n t l y  w en t  on 
to r e c o v e r y .  B a t c h e s  of bo th  C u l e x  t r i t a e n i o r h y n c h u s  an d  C u le x  g e l id u s  
w e r e  fed  upon  the h o r s e  d a i ly ,  and  th o s e  w h ic h  h a d  fed  u p o n  the h o r s e  
d u r i n g  the  p e r i o d  of  v i r e m i a  (d ay s  4 - 6 )  w e r e  t e s t e d  fo r  t h e i r  a b i l i t y  to 
t r a n s m i t  v i r u s  to young  c h i c k s ,  a f t e r  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 s  v a r y i n g  
f r o m  2 5 -4 0  d a y s .  C u le x  t r i t a e n i o r h y n c h u s  t r a n s m i t t e d  v i r u s  o n c e  in  59 
a t t e m p t s ,  but  C u le x  g e l id u s  f a i l e d  to t r a n s m i t  in 52 a t t e m p t s .  H o w e v e r ,  
a  g r o u p  of 85 C. t r i t a e n i o r h y n c h u s  w h ic h  had  fed  on the h o r s e  on d a y  5,
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t r a n s m i t t e d  v i r u s  to a  s e c o n d  h o r s e .  It w as  d e t e r m i n e d  s u b s e q u e n t l y  t h a t  
o n ly  3 of  the 85 m o s q u i t o e s  w h ich  fed  on the s e c o n d  h o r s e  w e r e  i n f e c t e d  
wi th  v i r u s .  The  s e c o n d  h o r s e  d id  no t  d e v e l o p  v i r e m i a  u n t i l  d a y  4 ( t i t e r
0. 6 l o g s )  and  h a d  a t i t e r  of  0. 5 l o g s  on d a y  5 and  0. 7 l o g s  on d a y  6 . B y  
d a y  7 i t  was  a v i r e m i c  and  s u b s e q u e n t l y  d e v e l o p e d  no s i g n s  of  o v e r t  i l l n e s s .

F R O M  T H E  A N N U A L  R E P O R T  
O F  T H E  VIRUS R E S E A R C H  C E N T R E ,  P O O N A ,  INDIA

1. IN T R O D U C T IO N

The h ig h l ig h t  of  the y e a r ' s  a c t i v i t i e s  of  the  VRC w as  the p a r t i ­
c i p a t i o n  in the s t u d y  of  the  e p i d e m i c  of A f r i c a n  h o r s e s i c k n e s s  w h ich  was  
f i r s t  r e c o g n i s e d  in A p r i l .  The  v i r u s  i s o l a t e d  f r o m  the e p i d e m i c  a m o n g  
c a v a l r y  h o r s e s  a t  J a i p u r  was  i d e n t i f i e d  as  A f r i c a n  h o r s e s i c k n e s s . The  
e p i d e m i c  s p r e a d  w id e ly  in  N o r t h e r n  In d ia ,  in v o l v in g  at  l e a s t  n in e  s t a t e s .  
V a c c i n a t i o n  w as  s t a r t e d  in  A u g u s t  an d  by the  en d  o f  the y e a r  r e p o r t s  of 
a c t i v i t y  of the v i r u s  had  d e c r e a s e d  g r e a t l y .

The  i n q u i r y  in to  K y a s a n u r  F o r e s t  d i s e a s e  ( K F D ) i n  S h i m o g a  D i s t r i c t  
of M y s o r e  S ta t e  h a s  c o n t in u e d  to r e c e i v e  the  m a j o r  p r o p o r t i o n  of  the 
l a b o r a t o r y  and  f i e l d  e f f o r t .  The  t i c k  i n f e s t a t i o n  of  b i r d s ,  m o n k e y s ,  and  
h u m a n s  has  b e e n  i n t e n s i v e l y  s t u d i e d .  T e s t i n g  of  s u r v e y  s e r a  c o l l e c t e d  
f r o m  b i r d s  an d  m o n k e y s  was  b e g u n .  A d e t e r m i n e d  e f f o r t  to l o c a t e  the 
s o u r c e  of v i r u s  fo r  the l a r v a l  t i c k s  w as  l a u n c h e d .

The  f i e l d  s t a t i o n  at  V e l l o r e  in  the  C h r i s t i a n  M e d i c a l  C o l l e g e  has  
c o n t i n u e d  the s t u d y  of  v i r u s  i n f e c t i o n s  in th a t  a r e a .  T h r e e  of the  v i r u s e s  
i s o l a t e d  l a t e  in  1959 hav e  b e e n  i d e n t i f i e d  as  s t r a i n s  of  d e n g u e  v i r u s .  With 
the  a s s i g n m e n t  of a  p r o f e s s i o n a l  e n t o m o l o g i s t  to the  l a b o r a t o r y  i t  h a s  b e e n  
p o s s i b l e  to b e g in  m a n y  of the  i n v e s t i g a t i o n s  th a t  h a v e  h a d  to be d e l a y e d  f o r  
w an t  of  s u c h  a  p e r s o n .  B o th  the  e n t o m o l o g i c a l  an d  v i r u s  f a c i l i t i e s  h a v e  
b e e n  c o n s i d e r a b l y  e x p a n d e d  d u r i n g  the  y e a r  w i th  the r e s u l t  th a t  i t  w i l l  n o w  
be p o s s i b l e  to i n c r e a s e  v e r y  s i g n i f i c a n t l y  the  a c t i v i t y  of  the  f i e l d  s t a t i o n .

One  of the  p r i n c i p a l  o b j e c t i v e s  of  the  VRC h a s  b e e n  to t r a i n  p e r s o n n e l .  
D u r i n g  the y e a r ,  s e v e r a l  p e o p l e  took  a d v a n t a g e  of  the o p p o r t u n i t i e s  o f f e r e d .  
L i m i t a t i o n s  of  s p a c e  p lu s  the  f a c t  t h a t  c o n s t r u c t i o n  of one s o r t  o r  a n o t h e r  
h a s  b e e n  in p r o g r e s s  s i n c e  1957 h a s  l i m i t e d  the a m o u n t  th a t  c o u l d  be d o n e .
On the  o t h e r  hand ,  t h e r e  h a v e  no t  b e e n  m a n y  a p p l i c a t i o n s  and  g r e a t e r  u s e  
c o u ld  c e r t a i n l y  be m a d e  of  the  f a c i l i t i e s  w h ich  a r e  n o w  a v a i l a b l e .  It i s  h o p e d  
th a t  the  t r a i n i n g  p r o g r a m  of the  V RC w i l l  b e c o m e  an  i n c r e a s i n g l y  i m p o r t a n t  
f u n c t i o n  d u r i n g  the n e x t  f e w  y e a r s .  One of  the c h i e f  ' b o t t l e n e c k s '  i n v o l v e s  
f in d in g  and  s t i m u l a t i n g  the i n t e r e s t  of c a p a b l e  g r a d u a t e s .
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With the a r r i v a l  of  n e w  e q u i p m e n t ,  the  p a s t  y e a r  h a s  s e e n  the a l m o s t  
fu l l  u t i l i z a t i o n  of  the n e w  bu i ld in g .  As s o o n  a s  the  n e w  b u i ld in g  w as  c o m ­
p l e t e d  in 1959, p l a n s  w e r e  d r a w n  fo r  the n e w  e n t o m o l o g i c a l  l a b o r a t o r i e s  
w h ich  w i l l  o c c u p y  the  e n t i r e  g r o u p  f lo o r  of  the  o ld  b u i ld in g .  By  the en d  of  
the  y e a r ,  the e n t o m o l o g i c a l  l a b o r a t o r y  w as  f i n i s h e d  an d  e q u i p p e d .  A ls o ,  
s t a f f  q u a r t e r s  w e r e  begun  w h ich  w i l l  c o n s i s t  of  f o u r  l a r g e  a p a r t m e n t s .
The  c o n s t r u c t i o n  was  s u p p o s e d  to h a v e  b e e n  c o m p l e t e d  by  O c t o b e r  but  due 
to an  e x t r a o r d i n a r y  n u m b e r  of  d e l a y s  the  b u i ld in g  w i l l  no t  be c o m p l e t e  
b e f o r e  the  f i r s t  of  A p r i l ,  1961.

2. A F R IC A N  H O RSESICK N ESS IN V E S T IG A T IO N

In May,  a  t e a m  f r o m  the  VRC i n v e s t i g a t e d  an  e p i d e m i c  a m o n g  h o r s e s  
of  an  In d ia n  A r m y  C a v a l r y  un i t  in  J a i p u r ,  R a j a s t h a n  S t a t e .  The d i s e a s e  
w h ic h  f i r s t  a p p e a r e d  on A p r i l  21, I960,  h a d  b e e n  d i a g n o s e d  c l i n i c a l l y  as  
A f r i c a n  h o r s e s i c k n e s s . The a p p e a r a n c e  of the  d i s e a s e  in  In d ia  was  no t  
u n e x p e c t e d  s i n c e  P a k i s t a n  had  r e p o r t e d  c a s e s  d u r i n g  the p a s t  y e a r  and  
t h e r e  w as  n e w s  of i n f e c t i o n  in o t h e r  M idd le  E a s t  c o u n t r i e s .  The t e a m  
o b t a i n e d  b lood s a m p l e s  f r o m  a c u t e l y  i l l  h o r s e s  f r o m  w h ich  v i r u s  w as  
l a t e r  i s o l a t e d .  S e v e r a l  s t r a i n s  w e r e  i d e n t i f i e d  as  A f r i c a n  h o r s e s i c k n e s s  
v i r u s  at  the O n d e r s t e p o o r t  l a b o r a t o r y  in  S ou th  A f r i c a .  A l th o u g h  the v i r u s e s  
f r o m  I n d ia  w e r e  no t  i d e n t i c a l  to an y  S.outh A f r i c a n  type ,  t h e y  w e r e  m o s t  
c l o s e l y  r e l a t e d  to S. A.  type 6 . B o th  w hole  h e p a r i n i z e d  b lood  and  s e r u m  
f r o m  m a n y  h o r s e s  w e r e  t e s t e d  s i m u l t a n e o u s l y  fo r  v i r u s  and  m a n y  m o r e  
s t r a i n s  w e r e  i s o l a t e d  f r o m  w hole  b lood  th a n  s e r u m .  V i r u s  was  i s o l a t e d  
o n ly  d u r i n g  the  f i r s t  n in e  d a y s  of  i l l n e s s .  F o l l o w i n g  the i n o c u l a t i o n  of  
b lood  o r  s e r u m  f r o m  in f e c t e d  h o r s e s ,  the  i n c u b a t i o n  p e r i o d  was  s h o r t e r  
and  m o r e  i s o l a t i o n s  w e r e  m a d e  (15/15 to 10/15) in in f a n t  m i c e  a s  c o m p a r e d  
to a d u l t s .  C o n v a l e s c e n t  s e r a  w e r e  found  to c o n t a in  h ig h  t i t r e  n e u t r a l i z i n g  
(NT)  and  c o m p l e m e n t  f ix ing  (C F )  a n t i b o d i e s .  A f t e r  the  e p i d e m i c  h a d  s u b ­
s i d e d ,  a  n u m b e r  of the  r e m a i n i n g  h e a l t h y  h o r s e s  w e r e  b le d  and  t h e i r  s e r a  
t e s t e d  f o r  the p r e s e n c e  of  C F  a n t i b o d i e s .  O n ly  two of 66 h o r s e s  an d  one of 
f o u r  m u l e s  h a d  a n t i b o d i e s ,  w h ic h  wou ld  i n d i c a t e  t h a t  the s u b - c l i n i c a l  
i n f e c t i o n  r a t e  w as  low.

A p r i l  and  M ay w e r e  the hot ,  d r y  s e a s o n  in R a j a s t h a n  and  i t  s e e m e d  
a t  a  d i s t a n c e  u n l i k e l y  t h a t  a  d i s e a s e  s p r e a d  by C u l i c o i d e s  would  be m a k i n g  
i t s  f i r s t  a p p e a r a n c e  a t  th a t  t i m e  of  y e a r .  O nce  on the  s i t e ,  i t  b e c a m e  
c l e a r  why  the d i s e a s e  co u ld  be p r e s e n t .  T he  C a v a l r y  L i n e s  w e r e  s i t u a t e d  
n e a r  a  n u l l a h  w h ich  w as  a l m o s t  e n t i r e l y  u n d e r  s t a n d i n g  w a t e r  v a r y i n g  in  
d e p t h  f r o m  a f e w  i n c h e s  to s e v e r a l  f e e t .  T a l l  g r a s s ,  s m a l l  t r e e s  an d  w a t e r  
h y a c i n t h  g r e w  t h r o u g h o u t .  At l e a s t  f o u r  s p e c i e s  of  C u l i c o i d e s  w e r e  c a p t u r e d  
of  w h ich  C.  o x y s t o m a  c o m p r i s e d  97% of the t o t a l .  A c t i v i t y  s t u d i e s  r e v e a l e d  
t h a t  the  C u l i c o i d e s  w e r e  c h i e f ly  a c t i v e  a t  n ig h t ,  m o r e  p a r t i c u l a r l y  d u r i n g  the  
s e c o n d  h a l f  of the  n ig h t .  E v i d e n c e  t h o u g h  w as  o b t a i n e d  th a t  t h e y  m i g h t  be 
a c t i v e  on  c lo u d y  d a y s .  T h e y  w e r e  found  as  f r e q u e n t l y  i n s i d e  the s t a b l e s  a s
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o u t s i d e  and  in t h a t  r e g a r d  d i f f e r e d  f r o m  the  a c t i v i t y  r e p o r t e d  fo r  the  S o u th  
A f r i c a n  v e c t o r s .  C u l i c o i d e s  w e r e  no t  t a k e n  b i t in g  m a n  but  b lood  e n g o r g e d  
s p e c i m e n s  w e r e  c o l l e c t e d  off h o r s e s .  A t o t a l  of 1767 s p e c i m e n s  in 37 p o o l s  
w e r e  t e s t e d  f o r  the  p r e s e n c e  of v i r u s  ( s o m e  by Col .  S.  L .  K a l r a  a t  the  A l l  
I n d i a  I n s t i t u t e  of M e d i c a l  S c i e n c e s  in  N e w  D e lh i  an d  s o m e  a t  the V R C .  ) No 
v i r u s  w as  i s o l a t e d .

In o r d e r  to p r o t e c t  the h o r s e s  f r o m  C u l i c o i d e s  and  to b r e a k  the  t r a n s ­
m i s s i o n  c y c l e  the  fo l lo w in g  m e a s u r e s  w e r e  r e c o m m e n d e d .

1. T he  c o a t in g  of  the h o r s e s  d a i l y  w i th  d i m e t h y l  p t h a l a t e  o r  as  a s e c o n d  
c h o i c e ,  D. D. T .  w e t t a b l e  p o w d e r .

2. U se  of fog g e n e r a t o r  to p r o d u c e  an  a e r i a l  s u s p e n s i o n  of  D. D.  T.

3. S c r e e n i n g  of s i c k  h o r s e s  w i th  f ine  w i r e  m e s h .

4.  S p r a y i n g  of  the  n u l l a h  wi th  D. D . T .  and  M a l a r i o l ,  and

5. R e s i d u a l  s p r a y i n g  of  the s t a b l e s .

The  f i r s t  of t h e s e  m e a s u r e s  was  i n s t i t u t e d  M ay 28th  and  m a y  have  
c o n t r i b u t e d  to the  b r e a k  in t r a n s m i s s i o n .  The  l a s t  c a s e  w as  r e p o r t e d  
bn J u n e  3 rd .

E n t o m o l o g i c a l  o b s e r v a t i o n s  w e r e  c o n t in u e d  a t  J a i p u r  fo r  s o m e  t i m e  
a f t e r  the e p i d e m i c  s u b s i d e d .  It w as  th o u g h t  a s  a  r e s u l t  t h a t  the n u l l a h  
w as  the  p r i n c i p a l  b r e e d i n g  p l a c e  f o r  C u l i c o i d e s .  M any  l a r v a e  w e r e  found 
in  s o i l  s a m p l e s  t a k e n  f r o m  a n u m b e r  of  s i t e s  in the  n u l l a h .  A f te r  the 
s p r a y i n g  of the  n u l l a h  m a n y  of the  o r i g i n a l  s i t e s  f r o m  w h ic h  l a r v a e  had  
b e e n  r e c o v e r e d  w e r e  r e t e s t e d .  No l a r v a e  w e r e  e n c o u n t e r e d .  O dd ly  
enough ,  a d u l t s  c o n t in u e d  to be t a k e n .  It w as  c o n j e c t u r e d  th a t  s o m e  p l a c e s  in  
the  n u l l a h  f a i l e d  to r e c e i v e  s u f f i c i e n t  i n s e c t i c i d e  an d  c o n t in u e d  to b r e e d  
C u l i c o i d e s .

Soon a f t e r  the  i d e n t i f i c a t i o n  of  the  v i r u s  was  m a d e ,  and  the a l a r m  
s o u n d e d ,  c a s e s  b e g a n  to a p p e a r  in  o t h e r  l o c a l i t i e s .  O n c e  the  r a i n s  s e t  
in,  an  e p i d e m i c  o c c u r r e d .  The  p r e s e n c e  of  c a s e s  w as  f i n a l l y  r e p o r t e d  
f r o m  n in e  s t a t e s  and  the  l a s t  r e p o r t  r e c e i v e d  by th i s  l a b o r a t o r y  in 
N o v e m b e r  l i s t e d  o v e r  9, 000 d e a t h s .  V a c c i n e  was  r e c e i v e d  in the c o u n t r y  
in A u g u s t  and  the  h o r s e  b r e e d e r s  in P o o n a  v a c c i n a t e d  t h e i r  s t a b l e s  
i m m e d i a t e l y  t h e r e a f t e r .  The  v a c c i n e  e m p l o y e d  w as  the  p o l y v a l e n t  l ive  
v i r u s  v a c c i n e  c o n s i s t i n g  of s e v e n  i m m u n o l o g i c a l  t y p e s  w h ic h  w as  d e v e l o p e d  
in S ou th  A f r i c a  and  p r e p a r e d  by the  O n d e r s t e p o o r t  l a b o r a t o r y .
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No r e a l  e f f o r t  w as  m a d e  to s t u d y  the  v a c c i n e  r e a c t i o n ;  h o w e v e r ,  
two of the  s tu d  f a r m s  in  P o o n a  k e p t  c a r e f u l  c l i n i c a l  r e c o r d s  of  t h e i r  
v a c c i n a t e d  h o r s e s  and  m a i n t a i n e d  d a i l y  t e m p e r a t u r e  r e c o r d s .  F e b r i l e  
r e a c t i o n s  and  s w e l l i n g  of  the t e m p o r a l  f o s s a e  w e r e  r e p o r t e d  in a n u m b e r  
of  i n s t a n c e s .  I n c o o r d i n a t i o n  an d  a t a x i a  w as  a l s o  n o t e d .  A d e b i l i t a t e d  
23 y e a r  o ld  m a r e  d i e d  on the 14th p o s t - v a c c i n a t i o n  d a y  and  AHS v i r u s  w as  
i s o l a t e d  f r o m  h e r  s p l e e n .

H e p a r i n i z e d  b lood  s p e c i m e n s  f r o m  s o m e  v a c c i n a t e d  h o r s e s  in 
B o m b a y  and  P o o n a  w e r e  t e s t e d  i n t r a c e r e b r a l l y  in  a d u l t  m i c e  fo r  the  
p r e s e n c e  of v i r u s .  The  s t u d y  w as  n o t  p l a n n e d  fo r  i n v e s t i g a t i o n  of 
d u r a t i o n  and  t i t r e  of  v i r e m i a  an d  w as  b i a s e d  in  t h a t  a l l  bu t  s i x  of  the  
29 s p e c i m e n s  w e r e  o b t a i n e d  f r o m  h o r s e s  w i th  s i g n i f i c a n t  r e a c t i o n s .
The  r e s u l t s  of the  v i r u s  i s o l a t i o n  a t t e m p t s  a r e  s u m m a r i z e d  in T a b l e  1.
S ix  of e ig h t  s p e c i m e n s  up  to d a y  19 c o n t a i n e d  v i r u s  w i th  t i t r e s  r a n g i n g  
f r o m  10"** 2 / 0 .  03 m l .  to 10“ 3«0/0 .  03 m l .  On d a y  23 p o s t - v a c c i n a t i o n  
s i x  of  11 had  v i r u s  in  the  b lood .  One  ou t  of e ig h t  h o r s e s  t e s t e d  f r o m  d a y  
49 p o s t - v a c c i n a t i o n  w as  found to be c i r c u l a t i n g  d e t e c t a b l e  a m o u n t s  of  
v i r u s .

The  p a t t e r n  of  m o r t a l i t y  in  the m i c e  i n o c u l a t e d  w i th  b lood  f r o m  
v a c c i n a t e d  h o r s e s  w as  qu it e  u n l ik e  th a t  o b s e r v e d  in  m i c e  i n o c u l a t e d  wi th  
b lood  f r o m  n a t u r a l l y  o c c u r r i n g  i n f e c t i o n s .  The  i n c u b a t i o n  p e r i o d  was  
f r o m  l o u r  to s i x  d a y s  p o s t - i n o c u l a t i o n  an d  a l l  m i c e  s i c k e n e d  wi th in  
24 to 48 h o u r s  a f t e r  the  i n c u b a t i o n ,  o r  f a i l e d  to s i c k e n  a t  a l l .  In o t h e r  
w o r d s ,  the  p a t t e r n  w as  th a t  of  a  m o u s e  a d a p t e d  s t r a i n  r a t h e r  th a n  a  
n a t u r a l l y  o c c u r r i n g  o n e .  In n e u t r a l i z a t i o n  t e s t s  e m p l o y i n g  the c o n ­
v a l e s c e n t  s e r u m  f r o m  n a t u r a l l y  i n f e c t e d  h o r s e s ,  no  i n a c t i v a t i o n  of  the 
v i r u s e s  i s o l a t e d  f r o m  the v a c c i n a t e d  h o r s e s  c o u ld  be d e m o n s t r a t e d .
The  s t r a i n s  f r o m  the v a c c i n a t e d  h o r s e s  w e r e  t h e r e f o r e  d i f f e r e n t  f r o m  
the  e p i d e m i c  s t r a i n s .  S e r a  f r o m  67 h o r s e s  o b t a i n e d  f ive  and  s e v e n  
w e e k s  p o s t - v a c c i n a t i o n  w e r e  t e s t e d  in  N T  and  C F .  A l l  bu t  one of the  
h o r s e s  s h o w e d  C F  a n t i b o d i e s  to the  J a i p u r  s t r a i n  and  the  t i t r e s  w e r e  
g e n e r a l l y  h i g h e r  in the  f ive w e e k s  s a m p l e s .  N e u t r a l i z i n g  a n t ib o d y  to 
the  J a i p u r  s t r a i n  w as  m a r k e d l y  l o w e r  t h a n  the  l e v e l  found  in  s e r u m  
f r o m  h o r s e s  r e c o v e r e d  f r o m  n a t u r a l  i n f e c t i o n s .

N e u t r a l i z a t i o n  t e s t  s t u d i e s  a t  the  O n d e r s t e p o o r t  l a b o r a t o r y  c o m ­
p a r i n g  the  Ind ian  s t r a i n s  with  the  P a k i s t a n  and  S o u th  A f r i c a n  s t r a i n s  
would  i n d i c a t q  t h a t  the  In d ian  s t r a i n s  w e r e  v e r y  s i m i l a r  to the P a k i s t a n  
s t r a i n  an d  th a t  the  a n t i g e n i c  m a k e - u p  of  bo th  of t h e s e  d i f f e r e d  s i g n i f i c a n t l y  
f r o m  a n y  of the  S o u th  A f r i c a n  s t r a i n s .  The  In d ia n  s t r a i n s  w e r e  m o s t  
c l o s e l y  r e l a t e d  to the  type  6 S o u th  A f r i c a n  s t r a i n .

No f u r t h e r  e x t e n s i v e  w o r k  i s  p l a n n e d  on the A f r i c a n  h o r s e s i c k n e s s  
p r o b l e m  a t  the  p r e s e n t  t i m e  s a v e  to t i e  up  a f e w  l o o s e  e n d s  on p r o j e c t s
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a l r e a d y  in p r o g r e s s .  A h e m a g g l u t i n i n g  a n t ig e n  w as  p r e p a r e d  f r o m  the  
In d ia n  s t r a i n  of  AHS and  s t u d i e s  on the  i m m u n o l o g i c a l  s p e c i f i c i t y  of  
the  h e m a g g l u t i n a t i o n  i n h i b i t i o n  r e a c t i o n  w i l l  be m a d e .  M an y  i n t e r e s t i n g  
p r o b l e m s  of an  e p i d e m i o l o g i c a l  n a t u r e  r e q u i r e  f u r t h e r  s t u d y  and  i t  is  
hoped th a t  v e t e r i n a r i a n s  in In d i a  w i l l  a c c e p t  the c h a l l e n g e .  Wil l  the  v i r u s  
b e c o m e  p e r m a n e n t l y  e s t a b l i s h e d  in  In d i a  in  a  h o s t  o t h e r  t h a n  the d o m e s t i c  
e q u i n e ?  What  a r e  the  v e c t o r ( s )  s p e c i e s ?  T h e s e  a r e  two q u e s t i o n s  of  
p a r a m o u n t  i m p o r t a n c e .  The In d ia n  V e t e r i n a r y  R e s e a r c h  I n s t i t u t e ,
I z a t n a g a r ,  h a s  t a k e n  up the p r o d u c t i o n  of  v a c c i n e  u t i l i z i n g  the s t r a i n s  
f r o m  S ou th  A f r i c a  and  hav e  beg u n  a t t e m p t s  to a t t e n u a t e  a  l o c a l  s t r a i n  by 
p r o l o n g e d  m o u s e  p a s s a g e .  The  VRC h a s  s u p p l i e d  l a r g e  n u m b e r s  of  
a d u l t  m i c e  fo r  the  p r o d u c t i o n  of the  v a c c i n e  and  h a s  r e m a i n e d  r e a d y  at  
a l l  t i m e s  to a id  an y  an d  a l l  of  t h o s e  i n t e r e s t e d  in the A f r i c a n  h o r s e -  
s i c k n e s s  p r o b l e m  to the  l i m i t  of  i t s  r e s o u r c e s  w i thou t  i n t e r f e r i n g  wi th  
i t s  o t h e r  o b l i g a t i o n s .

3. KYASANUR F O R E S T  D ISE A S E IN V E S T IG A T IO N S .

D u r in g  I960,  81 p a t i e n t s  h a v e  b e e n  d i a g n o s e d  p o s i t i v e  fo r  K F D  e i t h e r  
by i s o l a t i o n  of v i r u s  f r o m  the b lood  o r  o r g a n s ,  o r  by s e r o l o g i c a l  c o n v e r s i o n .  
V i r u s  was  i s o l a t e d  f r o m  77 p a t i e n t s .  In f o u r  i n s t a n c e s ,  w h e r e  c o n v a l e s c e n t  
s a m p l e s  w e r e  o b t a in e d ,  the p a t i e n t  f a i l e d  to s h o w  a s e r o l o g i c a l  c o n v e r s i o n .  
F o u r  c a s e s  w e r e  d i a g n o s e d  by s e r o l o g i c a l  c o n v e r s i o n  a l o n e .  In s i x  c a s e s  a 
p r e s u m p t i v e  d i a g n o s i s  was  m a d e  by c o n s i d e r i n g  the  p r e s e n c e  of C F  a n t i ­
b o d ie s  s p e c i f i c a l l y  to K F D  v i r u s  in the  c o n v a l e s c e n t  s e r u m  as  due to r e c e n t  
i n f e c t i o n  with  t h a t  v i r u s .  In fo u r  of t h e s e  c a s e s  the  t i t r e  was  1 /32  o r  g r e a t e r .  
In one c a s e ,  the  t i t r e  was  on ly  1 /8  but  the  c o n v a l e s c e n t  s a m p l e  was  no t  
o b t a i n e d  u n t i l  the  9 3 r d  P I  d a y .  The  l a s t  c a s e  had  a t i t r e  of  1 /32  to K F D ,
1/16 to J B E  and  no C F  a n t i b o d i e s  to W e s t  N i le  v i r u s .  A n u m b e r  of  the 
d o u b t fu l  c a s e s  m a y  be r e s o l v e d  one w ay  o r  the o t h e r  by N T .  C o n v a l e s c e n t  
s a m p l e s  w e r e  o b t a i n e d  f r o m  47 p e r s o n s .  N ine  d e a t h s  o c c u r r e d  a m o n g  the 
c a s e s  an d  v i r u s  w as  i s o l a t e d  f r o m  e a c h  p r i o r  to d e a t h .  B a s e d  on 87 c a s e s ,  
the  c a s e - f a t a l i t y  r a t e  w as  abou t  10%. O n ly  one a u t o p s y  w as  o b t a i n e d  an d  
v i r u s  w as  i s o l a t e d  f r o m  s e v e r a l  of  the  o r g a n s .  The  l a b o r a t o r y  d a t a  a v a i l a b l e  
c o n c e r n i n g  the  c a s e s  h a s  b e e n  s u m m a r i z e d  in  T a b l e  2.

The  e n t i r e  s u r v e i l l a n c e  p r o g r a m  th i s  y e a r  w a s  c a r r i e d  out  by m e m b e r s  
of  the M y s o r e  H e a l t h  D e p a r t m e n t  w o r k i n g  t h r o u g h  the  o f f i c e  of  the  K y a s a n u r  
F o r e s t  D i s e a s e  S p e c i a l  O f f i c e r .  The  i s o l a t i o n s  of  v i r u s  f r o m  h u m a n  c a s e s  
w e r e  a l l  done at  the  V i r u s  D i a g n o s t i c  L a b o r a t o r y  a t  S h i m o g a .  T a b l e  3 
s u m m a r i z e s  the  s u r v e i l l a n c e  w o r k  f o r  the  y e a r .  The  n u m b e r  of v i s i t s  m a d e  
d u r i n g  the y e a r  w as  m u c h  s m a l l e r  t h a n  l a s t  y e a r .  In 1959 a s p e c i a l  e f f o r t  
w as  m a d e  in o r d e r  to t r y  and  o b ta in  d a t a  n e c e s s a r y  to the  e v a l u a t i o n  of  the 
v a c c i n e .  In a d d i t i o n ,  the  n u m b e r  of  p e r s o n n e l  a v a i l a b l e  fo r  the v i s i t s  was  
l a r g e r .  In s p i t e  of t h i s  m o r e  c a s e s  w e r e  found  d u r i n g  I960 th a n  a n y  p r e v i o u s  
y e a r .  A l s o ,  the  n u m b e r  of p r o v e d  d e a t h s  w as  g r e a t e r .
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R E P O R T  F R O M  DR.  S C O T T  B. H A L S T E A D  AND DR.  P H I L I P  
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WASHINGTON, D. C.

A v i r u s  r e c o v e r e d  f r o m  the  b lood  of  a  T h a i  c h i ld  c o n t r a c t i n g  
T h a i l a n d  h e m o r r h a g i c  f e v e r  in  B a n g k o k  in  M ay I960 h a s  r e c e i v e d  
c o n s i d e r a b l e  s t u d y  in th i s  l a b o r a t o r y  in v i e w  of i t s  u n u s u a l  b i o l o g i c a l  
p r o p e r t i e s .  The  a g e n t ,  K L A  16, p r o d u c e s  a  u n iq u e  h e m o r r h a g i c  
d i s e a s e  in c o m m o n  l a b o r a t o r y  r o d e n t s  an d  a d d i t i o n a l l y  d e m o n s t r a t e s  
m a r k e d  a u t o i n t e r f e r e n c e  in c e r t a i n  h o s t  s y s t e m s .  K L A  16 is  i n a c t i v a t e d  
by s o d i u m  d e s o x y c h o l a t e  and  e t h e r .  S e r o l o g i c a l l y  i t  i s  a  g r o u p  A 
a r t h r o p o d - b o r n e  v i r u s  c l o s e l y  r e l a t e d ,  i f  no t  i d e n t i c a l ,  to C h ik u n g u n y a  
v i r u s ;  i t  is  i m m u n o l o g i c a l l y  i d e n t i c a l  an d  b i o l o g i c a l l y  f a i r l y  s i m i l a r  
to TH  35 and  B a H  306,  v i r u s e s  r e c o v e r e d  f r o m  T h a i  H F  p a t i e n t s  by 
H a m m o n  and  K i t a o k a ,  r e s p e c t i v e l y .

F r o m  p a t i e n t ' s  b lood o b t a i n e d  on the  2nd d a y  of  d i s e a s e ,  v i r u s  was  
r e c o v e r e d  s i m u l t a n e o u s l y  in  1 -2  d a y  o ld  m i c e  and  in t r y p s i n i z e d  e x p l a n t s  
of  h a m s t e r  k id n e y  and  r h e s u s  k id n e y  c e l l s .  T h e s e  t h r e e  i s o l a t e s  w e r e  
t r a n s m i s s i b l e  i n t e r c h a n g e a b l y  in  e a c h  of  the  t h r e e  h o s t  s y s t e m s ,  an d  
w e r e  i m m u n o l o g i c a l l y  i d e n t i c a l .  I n t r a c e r e b r a l  i n o c u l a t i o n  of  v i r u s  
g r o w n  in e a c h  of  t h e s e  h o s t  s y s t e m s  p r o d u c e s  e a s i l y  r e c o g n i z a b l e  
i n t e s t i n a l  h e m o r r h a g e s  in  s u c k l i n g  m i c e ,  r a t s  and  h a m s t e r s .  S u b ­
c u t a n e o u s ,  i n t r a - a r t i c u l a r  an d  b l a d d e r  w a l l  h e m o r r h a g e s  a r e  a l s o  s e e n  
but  l e s s  f r e q u e n t l y .  The  o c c u r r e n c e  of  o v e r t  h e m o r r h a g i c  d i s e a s e  in 
m i c e  i s  d e p e n d e n t  upon  s e v e r a l  r e c o g n i z e d  h o s t  an d  v i r u s  f a c t o r s .
When 10 to 100 i n t r a c e r e b r a l  L D ^ q of  v i r u s ,  o b t a i n e d  by p a s s i n g  b r a i n s  
f r o m  h e m o r r h a g i c  m i c e ,  i s  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 30 to 36 h o u r -  
o ld  m i c e ,  o v e r t  i n t e s t i n a l  h e m o r r h a g e  o c c u r s  w i th  g r e a t e s t  f r e q u e n c y .
U se  of o t h e r  r o u t e s  of i n o c u la t i o n ,  of  m i c e  y o u n g e r  o r  o l d e r  tha n  the  
a g e  s t a t e d ,  of u n s e l e c t e d  v i r u s  v a r i a n t s ,  o r  of  l a r g e r  d o s e s  of v i r u s ,  
r e d u c e s  the f r e q u e n c y  of  h e m o r r h a g e  o b s e r v e d .

When m i c e  a r e  i n f e c t e d  u n d e r  o p t i m a l  c i r c u m s t a n c e s  n o r m a l  
a c t i v i t y  d e c r e a s e s  a b o u t  72 h o u r s  a f t e r  i n o c u l a t i o n .  A l l  o r  p o r t i o n s  
the  s m a l l  i n t e s t i n e  b e c o m e  s a l m o n  p in k  in  c o l o r  an d  w hen  v i e w e d  u n d e r  
20X m a g n i f i c a t i o n ,  m a r k e d  d i l a t a t i o n  and  c o n g e s t i o n  of  b lood  v e s s e l s  
in the i n t e s t i n a l  w a l l  i s  s e e n .  W i th in  a f e w  h o u r s  the  c o l o r  c h a n g e s  
f r o m  p in k  to g r e y  an d  as  f u r t h e r  b l e e d i n g  o c c u r s  in to  the  l u m e n ,  s e g m e n t s  
o r  l a r g e  p o r t i o n s  of  the  b o w e l  t u r n  b l a c k .  B l a c k  b o w e l  c o n t e n t s  a r e  
s t r o n g l y  b e n z i d in e  and  g u a i a c  p o s i t i v e .

The  m e c h a n i s m  fo r  h e m o r r h a g e  i s  a t  p r e s e n t  p o o r l y  u n d e r s t o o d ,  
a l t h o u g h  c e r t a i n  d e f e c t s  in  m o u s e  h e m o s t a t i c  m e c h a n i s m s  hav e  b e e n  
o b s e r v e d .  P l a t e l e t  c o u n t s  a r e  s h a r p l y  d e p r e s s e d  in K L A  16 h e m o r r h a g i c
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m i c e  ( a v e .  220 , 000/ m m ^ )  as  c o m p a r e d  wi th  n o r m a l  m i c e  of the s a m e  age  
( av e .  920,  0 0 0 / m m ^ )  and  wi th  m i c e  m o r i b u n d  wi th  C h ik u n g u n y a  v i r u s  
i n f e c t i o n  (ave .  700,  OOO/mm^) o r  w i th  d en g u e  2 v i r u s  i n f e c t i o n  ( a v e .  930 ,  0 0 0 /  
m m ^ ) .  T a i l  b l e e d i n g  t i m e s  a r e  a p p r o x i m a t e l y  5 t i m e s  l o n g e r  in K L A  16 
h e m o r r h a g i c  m i c e  c o m p a r e d  with  n o r m a l s  a n d  wi th  m i c e  i n f e c t e d  wi th  
C h ik u n g u n y a  and  d e n g u e  2. C a p i l l a r y  tube  c l o t t i n g  t i m e s  a r e  a p p r o x i m a t e l y  
3 t i m e s  l o n g e r  th a n  t h o s e  fo r  m i c e  in  the  o t h e r  g r o u p s .

O v e r t  h e m o r r h a g e  h a s  no t  b e e n  o b s e r v e d  in a n i m a l s  i n f e c t e d  with  
T H  35 v i r u s  ( e x a m i n e d  at  18th m o u s e  p a s s a g e )  and  r a r e l y  in m i c e  i n f e c t e d  
w i th  B a H  306 ( e x a m i n e d  a t  5th m o u s e  p a s s a g e ) .  H o w e v e r ,  bo th  of t h e s e  
v i r u s e s  p r o d u c e  h e m a t o l o g i c  c h a n g e s  w h ic h  a r e  d i s t i n c t l y  a b n o r m a l .

I n o c u la t i o n  of l o w  d i l u t i o n s  (up to 1:100) of  i n f e c t i o u s  m o u s e  b r a i n  
s u s p e n s i o n s  o r  of  f lu id s  h a r v e s t e d  f r o m  i n f e c t e d  h a m s t e r  k i d n e y  c e l l s  in to  
the  s u c k l i n g  m o u s e  r e s u l t s  e i t h e r  in f a i l u r e  to p r o d u c e  d e a t h  o r  a  d e l a y  in 
d e a t h  of  m i c e  c o m p a r e d  with  the a v e r a g e  d a y  of  d e a t h  r e s u l t i n g  f r o m  i n o c u ­
l a t i o n  of  m o r e  d i l u te  p r e p a r a t i o n s  (10-3 to 10-7)  of  the  s a m e  s p e c i m e n .  
I n o c u l a t i o n  of t h e s e  m a t e r i a l s  in to  h a m s t e r  k id n e y  t i s s u e  c u l t u r e ,  h o w e v e r ,  
d o e s  no t  p r o d u c e  a u t o i n t e r f e r e n c e  at  an y  d i l u t i o n .  The  " i n t e r f e r i n g  f a c t o r "  
i s  s t a b l e  at  low  pH; o t h e r  e x p e r i m e n t s  d e s i g n e d  to s h o w  w h e t h e r  o r  no t  
a u t o i n t e r f e r e n c e  i s  a s s o c i a t e d  w i th  a n  i n t e r f e r o n - l i k e  s u b s t a n c e  a r e  a s  
yet  i n c o m p l e t e .  An i n t e r e s t i n g  d i s a s s o c i a t i o n  b e t w e e n  the  t i m e  of a p p e a r ­
a n c e  of v i r u s  i n f e c t i v i t y  and  the a p p e a r a n c e  of  the " i n t e r f e r e n c e  f a c t o r "  
c a n  be sh o w n .  M o u se  b r a i n  h a r v e s t e d  a t  24 to 48 h o u r s  a f t e r  i n f e c t i o n  
with  K L A  16 v i r u s ,  h a s  h ig h  i n f e c t i v i t y  (up to 10-7.  5) but  p r o d u c e s  no 
a u t o i n t e r f e r e n c e .  B u t  at  60 h o u r s  a f t e r  i n f e c t i o n  and  t h e r e a f t e r  the 
" i n t e r f e r e n c e  f a c t o r "  c an  be d e m o n s t r a t e d  in  i n c r e a s i n g  a m o u n t s .

B a H  306 i n f e c t e d  m o u s e  b r a i n  h a s  s i m i l a r  a u t o i n t e r f e r e n c e  p r o p e r t i e s ;  
TH  35 in f e c t e d  m o u s e  b r a i n  s h o w s  s o m e  a u t o i n t e r f e r e n c e  but  to s i g n i f i c a n t l y  
l e s s e r  d e g r e e .

S o m e  d i f f i c u l ty  w as  e x p e r i e n c e d  in  p r e p a r i n g  s a t i s f a c t o r y  h e m a g g l u t i -  
n a t i n g  a n t i g e n s  in  s u c k l i n g  m o u s e  b r a i n  at  l o w  p a s s a g e s  of  K L A -16  v i r u s .  
H o w e v e r ,  s a t i s f a c t o r y  a n t i g e n s  f o r  K L A -1 6  a s  w e l l  a s  T H  35 and  B a H  
306 c a n  be e a s i l y  p r e p a r e d  in  h a m s t e r  k id n e y  t i s s u e  c u l t u r e .  I n f e c t e d  
m o n o l a y e r  c u l t u r e s  m a i n t a i n e d  wi th  100% b e e f  a m n i o n i c  f lu id  s h o w  c o m p l e t e  
c e l l  d e s t r u c t i o n  3 o r  4 d a y s  a f t e r  i n o c u l a t i o n .  F l u i d s  h a r v e s t e d  at  th i s  
t i m e  by f r e e z e - t h a w i n g  th e n  b u f f e r e d  to pH 9 with  an  e q u a l  v o l u m e  of 
B o r a t e - K C L  h a v e  h e m a g g l u t i n a t i n g  t i t e r s  up  to 1:256.
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R E P O R T  F R O M  DR.  W. McD.  H AM M ON  
D E P A R T M E N T  O F  E P I D E M I O L O G Y  AND M IC R O B IO L O G Y  

G R A D U A T E  S C H O O L  O F  P U B L I C  H E A L T H  
U N IV ERS ITY  O F  P I T T S B U R G H  

P IT T S B U R G H ,  P E N N S Y L V A N IA

I. J A P A N E S E  B E N C E P H A L I T I S  VIRUS V A C C IN E

A. L ive ,  A t t e n u a t e d  S t r a i n s .  T h r o u g h  a  c o m b i n a t i o n  of up 
to 60 s e r i a l  p a s s a g e s  in h a m s t e r  k i d n e y  t i s s u e  c u l t u r e  (H KTC),  
lo w  t e m p e r a t u r e  (24° C.  ) and  p l a q u e  s e l e c t i o n  fo r  l o w  m o u s e  i n t r a ­
c e r e b r a l  ( i . c .  ) v i r u l e n c e  and  h ig h  H K T C  t i t e r s ,  s e v e r a l  s t r a i n s
of g r e a t l y  r e d u c e d  v i r u l e n c e  h a v e  b e e n  o b t a i n e d .  The  p r e s e n t  poo l  
m o s t  e x t e n s i v e l y  t e s t e d  and  f r o m  a s e c o n d  p l a q u e  s e l e c t i o n  h a s  
the  fo l low ing  c h a r a c t e r i s t i c s :  (1) H K T C  T C I D 50 a t  24° C of 10®* 2; 
w e a n l i n g  m o u s e  i . c .  v i r u l e n c e  of  10 *̂ s u c k l i n g  m o u s e  s u b c u t a n e o u s  
( s . c .  ) v i r u l e n c e  of z e r o ;  m o n k e y  i . c .  v i r u l e n c e  of  1 /6  (1 of  2 at  10"^ 
d i l u t i o n  had  m i l d  e n c e p h a l i t i s  at  18 d a y s  and  r e c o v e r e d ) ,  an d  in  Col.  
T i g e r t t ' s  WRAIR l a b o r a t o r y  r e p o r t e d  n e g a t i v e  in M e x i c a n  b u r r o s ,  
s .  c. , and  m o n k e y s  s .  c .  Th i s  v i r u s  i s  c o n s i d e r e d  a l i k e l y  c a n d i d a t e  
f o r  h u m a n  t e s t i n g  in the n e a r  f u t u r e .

B.  I n a c t i v a t e d  H K T C V a c c i n e .  H e x a d e c y l a m i n e ,  though  
a d s o r b i n g  and  i n a c t i v a t i n g  the v i r u s ,  d id  n o t  p r o d u c e  an  i m m u n i z i n g  
v a c c i n e .  M e th o d o lo g y  fo r  o b t a in in g  h i g h e r  t i t e r e d  H K T C  f lu id s  for  
i n a c t i v a t i o n  h a s  b e e n  i m p r o v e d .  T i t e r s  in e x c e s s  of  10^ p e r  m l  a r e  
r e a d i l y  o b t a i n e d  in a  f e w  h o u r s .

II.  P H I L I P P I N E  H E M O R R H A G IC  F E V E R

A. H u m a n  A s p e c t s .  S e r a  f r o m  a n o t h e r  u r b a n  o u t b r e a k  have  
b e e n  t e s t e d ,  r e v e a l i n g  d engue  v i r u s e s  a s  a p p a r e n t  c a u s e .  N u m e r o u s  
o u t b r e a k s  a r e  o c c u r r i n g  in c u r r e n t  y e a r s .

B .  M o sq u i to  I s o l a t e s  of  1956.  P -8 8 6  (S indb is  r e l a t e d  but  a p p a r e n t l y
n o t  i d e n t i c a l )  w as  r e f e r r e d  to R o c k e f e l l e r  F o u n d a t i o n  C e n t r a l  R e f e r e n c e  
L a b o r a t o r y  ( R F C R L )  fo r  f in a l  c l a s s i f i c a t i o n  an d  f u r t h e r  c o n f i r m i n g  
s t u d i e s  by us  a r e  r e p o r t e d .  P - 5 8 1  (not  g r o u p s  A, B,  C,  B u n y a m w e r a
o r  C a l i f o r n i a )  a l s o  w as  r e f e r r e d  to R F C R L  o v e r  a  y e a r  ago ;  no r e p o r t e d  
p r o g r e s s .  O t h e r  u n i d e n t i f i e d  m o s q u i t o  i s o l a t e s  ( P - 4 2 2 ,  P - 7 5 9 ,  P - 8 3 0 ,  
P - 8 7 0 ,  and  P - 9 3 5 )  b e c a u s e  of  e x t r e m e l y  l o w  s u c k l i n g  m o u s e  t i t e r s  h a v e  
n o t  p r o g r e s s e d  s i g n i f i c a n t l y  t o w a r d  i d e n t i f i c a t i o n .
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III.  TH A ILA N D  H E M O R R H A G IC  F E V E R

A. B a n g k o k  E p i d e m i c  of I960 .  F o l l o w i n g  a  s m a l l  o u t b r e a k  in  1959 
a n o t h e r  m a j o r  e p i d e m i c  h a s  o c c u r r e d  in I960.  P a i r e d  s e r u m  s p e c i m e n s  
hav e  b e e n  r e c e i v e d  and  o t h e r s  a r e  e n r o u t e  in  l a r g e  n u m b e r s  f r o m  D r .  
N e l s o n  of  the B a n g k o k  S a n i t a r i u m  and  H o s p i t a l .  S e r o l o g i c a l  r e s u l t s  on  
n a t i v e s  c l o s e l y  p a r a l l e l  t h o s e  of  1958 but  d en g u e  v i r u s e s  a p p e a r  to p l a y  
an  e v e n  m o r e  s i g n i f i c a n t  r o l e  t h a n  c h i k u n g u n y a  in t h o s e  t e s t e d  to d a t e  of 
I960 .  T h e r e  i s  s t i l l  e v i d e n c e  of  s o m e  d u a l  i n f e c t i o n .  S ix  v i r u s  i s o l a t e s  
f r o m  a c u t e  p h a s e  s e r u m  a l l  b e h a v e  l ike  d e n g u e s  bu t  no i d e n t i f i c a t i o n s  a r e  
c o m p l e t e .

B . I d e n t i f i c a t i o n  of  T H - 3 5  ( c h ik u n g u n y a  r e l a t e d  " H "  f e v e r  p r o t o t y p e  
of  1958). V a c c i n a t i o n  c r o s s  c h a l l e n g e  wi th  c h i k u n g u n y a  and  T H - 3 5  f a i l s
to d e t e c t  any  d i f f e r e n c e s .  T H - 3 5  i s  no t  Gu lu .  We s t i l l  c o n s i d e r  T H - 3 5  
to be c h i k u n g u n y a  by a n t i g e n i c  c r i t e r i a ,  a l t h o u g h  the b i o l o g i c a l  a c t i v i t y  
i s  d i f f e r e n t .

C.  I d e n t i f i c a t i o n  of T H - 3 6  (dengue  II r e l a t e d  "H "  f e v e r  p r o t o t y p e  
of  1958).  V a c c i n a t i o n  c r o s s  c h a l l e n g e  b e t w e e n  T H - 3 6  an d  d engue  II NG-C 
s t r a i n  sh o w s  no d i f f e r e n c e s .  T h r e e  A m e r i c a n  d e n g u e  v i r u s  i n f e c t i o n s ,  
two in B a n g k o k  and  one in o u r  l a b o r a t o r y ,  gave  u n iq u e  C F  r e s u l t s  w i th
a b a t t e r y  of w e l l - c o n t r o l l e d  d e n g u e  a n t i g e n s .  T i t e r s  r o s e  s t r i k i n g l y  to 
d e n g u e  IV and  T H - 3 6  but  r e m a i n e d  a t < l : 4  f o r  d en g u e  I, II (N G -C )  an d  III. 
T h a i s  and  C h i n e s e  a l l  r o s e  to a l l  d e n g u e s .  We c o n s i d e r  th i s  s p e c i f i c  
d i f f e r e n c e  sh o w n  by A m e r i c a n s  b e t w e e n  d en g u e  II and  T H - 3 6  as  s t r o n g  
e v i d e n c e  to s u p p o r t  c o n s i d e r a t i o n  of  T H - 3 6  as  a  n e w  d e n g u e  type .

D. I d e n t i f i c a t i o n  of T H - S M A N  (dengue  I r e l a t e d  " H "  f e v e r  B a n g k o k  
v i r u s  o f  1958). T h i s  v i r u s  h a s  a n  a n t i g e n i c  p a t t e r n  b r o a d e r  th a n  H a w a i i a n  
bu t  so  f a r  s t i l l  a p p e a r s  to be a  ty pe  I s t r a i n .

E .  O t h e r  I s o l a t e s  f r o m  H u m a n  " H "  F e v e r  C a s e s .  S e v e r a l  m o r e  
v i r u s e s  f r o m  1958 h a v e  b e e n  i d e n t i f i e d  a s  s i m i l a r  to T H - 3 5  o r  T H - 3 6 .  
S e v e r a l  w h ich  co u ld  no t  be r e a d i l y  a d a p t e d  to s u c k l i n g  m i c e  have  b e e n  
l o s t .  A n u m b e r  a r e  s t i l l  in  p a s s a g e  but  u n l e s s  t i t e r s  i n c r e a s e  o r  a  m o r e  
s u s c e p t i b l e  a n i m a l  o r  T.  C.  s y s t e m  found ,  t h e y  c a n n o t  be u s e d  in  s t a n d a r d  
s e r o l o g i c  i d e n t i f i c a t i o n  p r o c e d u r e s .

F .  I s o l a t e s  f r o m  M o s q u i t o e s . T - 5 5  f r o m  A. a e g y p t i  i s  a  p o s s i b l e  
d e n g u e  III, the f i r s t  f r o m  B a n g k o k .  T -185  f r o m  C.  q u i n q u e f a s c i a t u s  is  
p r o b a b l y  ch ik u n g u n y a ,  the f i r s t  f r o m  m o s q u i t o e s  o u t s i d e  of  A f r i c a .  T-17 2 
an d  T-174 ,  a l s o  f r o m  C. q u i n q u e f a s c i a t u s ,  a r e  e a s t e r n  e q u i n e  e n c e p h a l o  
m y e l i t i s ,  the f i r s t  in A s i a ,  but  r e c o g n i z e d  in  the  P h i l i p p i n e s .

IV. D E N G U E  VIRUSES IN TISSUE C U L T U R E  

No s p e c t a c u l a r  p r o g r e s s .
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V. BRO AD  G R O U P IN G  S E R A  F R O M  G R O U P  A VIRUSES

In v a r y i n g  o r d e r s  W EE,  E E E  and  c h i k u n g u n y a  h a v e  b e e n  g iv e n  
s u b c u t a n e o u s l y  to the  s a m e  g u in e a  p i g s .  T h e s e  w e r e  b le d  an d  c h e c k e d  
a g a i n s t  g r o u p  A a n t i g e n s .  No b r e a d t h  of  a n t i b o d i e s  d e v e l o p e d .  The 
p r i m a r y  i m m u n i z a t i o n  a p p e a r e d  to p r e v e n t  a l l  s u b s e q u e n t  i n f e c t i o n s  an d  
a n t i b o d y  d e v e l o p e d  o n ly  to the  f i r s t  v i r u s  an d  t i t e r s  to th i s  f e l l  d u r i n g  
the  s e q u e n c e  of i n j e c t i o n s  w i th  o t h e r  g r o u p  A a g e n t s .

R E P O R T  F R O M  DR.  J .  TH O M A S G R A Y S TO N  
U. S. N A V A L  M E D I C A L  R E S E A R C H  UNIT NO.  2 

T A I P E I ,  TAIWAN

F r o m  c a s e s  of  J a p a n e s e  e n c e p h a l i t i s  r e p o r t e d  d u r i n g  the p e r i o d  
1955-1959,  a g e ,  s e x ,  g e o g r a p h i c  d i s t r i b u t i o n  and  s e a s o n a b l e  i n c i d e n c e  
of  th i s  d i s e a s e  on T a i w a n  w e r e  d e t e r m i n e d .  The  s e a s o n  i s  s h o r t ,  3 - 6  
w e e k s ,  and  o c c u r r e d  a s  e a r l y  a s  J u n e  and  a s  l a t e  a s  S e p t e m b e r .  The  
s e a s o n a l  p a t t e r n  w as  c o n f i r m e d  by s p e c i f i c  J a p a n e s e  e n c e p h a l i t i s  
s e r o l o g i c a l  t e s t s  on s e r a  f r o m  p a t i e n t s  in  1958 and  1959.  The v i r u s  
of  J a p a n e s e  e n c e p h a l i t i s  was  a l s o  r e c o v e r e d  on T a i w a n  fo r  the f i r s t  
t i m e .  T e s t s  on  s e r a  of  A m e r i c a n  s e r v i c e m e n  c o l l e c t e d  b e f o r e  and  
a f t e r  the  1959 s e a s o n  s h o w e d  th a t  5% of p e r s o n n e l  on T a i w a n  and  3% 
on O k in a w a  h a d  d e v e l o p e d  a n t i b o d i e s  (and  h a d  b e e n  p r e s u m p t i v e l y  
i n f e c t e d ) .  C o l l a b o r a t i v e  s t u d i e s  w i th  the  D ep t ,  of  E n t o m o l o g y  on the  
s e v e r e  e p i d e m i c  of I960 a r e  in  p r o g r e s s .

R E P O R T  F R O M  DR.  H. S.  H U R L B U T  
U. S.  N A V A L  M E D I C A L  R E S E A R C H  U NIT NO.  2 

T A I P E I ,  TAIWAN

F o r t y - t h r e e  p r e s u m p t i v e  J a p a n e s e  e n c e p h a l i t i s  ( J E )  v i r u s  
i s o l a t i o n s  w e r e  m a d e  f r o m  651 p o o l s  of  m o s q u i t o e s  c o l l e c t e d  on 
O k in a w a  by the E n t o m o l o g y  S e c t i o n ,  U . S .  A r m y  M e d i c a l  S e r v i c e  
G r o u p  u n d e r  the  d i r e c t i o n  of  M a j o r  C a r l y l e  N ib le y ,  J r .  , and  
s h i p p e d  to T a i p e i  by a i r .  The  m o s q u i t o e s  w e r e  p r e s e r v e d  on d r y  
i c e  u n t i l  t e s t e d ,  u s u a l l y  w i th in  2 w e e k s  of  the d a y  of  c o l l e c t i o n .  The  
l a r g e s t  n u m b e r  of  i s o l a t i o n s  w as  m a d e  f r o m  the S e p t e m b e r  c o l l e c t i o n s  
w hen  C u le x  t r i t a e n i o r h y n c h u s  w as  m o s t  n u m e r o u s  and  20 -30%  of the  
p o o l s  of  th i s  m o s q u i t o  w e r e  p o s i t i v e .  M o s t  of  the  m o s q u i t o e s  and  
i s o l a t i o n s  w e r e  f r o m  the v i l l a g e  of  G e o k u  n e a r  the  c e n t e r  of the 
i s l a n d  of  O k in a w a  w h e r e  s a m p l i n g  w as  s t a r t e d  in  M a r c h  and  c o n t in u e d  
u n t i l  the  m i d d l e  of N o v e m b e r .

. S ix  v i r u s  i s o l a t i o n s  w e r e  o b t a i n e d  f r o m  198 p o o l s  of  m o s q u i t o e s
c o l l e c t e d  n e a r  T a i p e i ,  T a iw a n ,  d u r i n g  A u g u s t ,  S e p t e m b e r ,  and
O c t o b e r .  F i v e  of t h e s e  a r e  p r o b a b l y  J E  v i r u s ,  3 f r o m  C. t r i t a e n i o r h y n c h u s



- 5 Z  -

and  2 f r o m  C u le x  f a t i g a n s .  T h r e e  p r e s u m p t i v e  J E  v i r u s  i s o l a t i o n s  
w e r e  m a d e  f r o m  s e n t i n e l  s u c k l i n g  m i c e  e x p o s e d  in the  T a i p e i  a r e a  
d u r i n g  the  m o n t h  of  S e p t e m b e r .

A s e r o l o g i c a l  s u r v e y  in  1959 i n d i c a t e d  th a t  ab o u t  4 p e r  c e n t  of  
m a r i n e s  c o n v e r t e d  f r o m  n e g a t i v e  to p o s i t i v e  fo r  J E  d u r i n g  the  f i r s t  
s e a s o n  of  r e s i d e n c e  on O k in aw a ,  a  s e c o n d  g r o u p  i s  b e in g  t e s t e d  but  
th i s  w o r k  i s  no t  ye t  c o m p l e t e d .

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

U NIV ERSITY  O F  M A R Y L A N D  S C H O O L  O F  M E D IC IN E  
B A L T I M O R E ,  M A R Y L A N D

A d s o r p t i o n  of  W e s t  N ile  v i r u s  to c h i c k  e m b r y o  m o n o l a y e r s  
s u b s e q u e n t l y  to f o r m  p l a q u e s  u n d e r  a g a r  is  pH  d e p e n d e n t ,  y i e ld in g  
a b i p h a s i c  c u r v e  wi th  m a x i m a  b e t w e e n  p H  5 - 6  and  p H  8 - 9  an d  a 
m i n i m u m  at  ab o u t  pH 7. A d s o r p t i o n  r a t e  i s  h ig h  a t  the  a c i d  pH and 
lo w  a t  the  a l k a l i n e  pH; t h e r m a l  i n a c t i v a t i o n  r a t e  i s  h ig h  a t  the  a c id  
pH  and  lo w  at  the  a l k a l i n e  pH. The  b i p h a s i c  c u r v e  c a n  p r o b a b l y  be 
e x p l a i n e d  in l a r g e  p a r t  by the i n t e r a c t i o n  of  t h e s e  two p r o c e s s e s .

F o u r  p o t e n t i a l l y  a t t e n u a t e d  ty pe  1 d e n g u e  s t r a i n s  w e r e  t e s t e d  
in h u m a n  v o l u n t e e r s .  T h r e e  p r o d u c e d  m i l d  s y s t e m i c  r e a c t i o n ,  r a s h  
and  n e u t r a l i z i n g  a n t i b o d i e s .  One p r o d u c e d  no s y m p t o m s  o r  r a s h  but  
o n ly  2 / 4  v o l u n t e e r s  d e v e l o p e d  n e u t r a l i z i n g  a n t i b o d i e s  w i th  the  d o s e  
e m p l o y e d  (4. 2 lo g s  s u c k l i n g  m o u s e  I D 5 0 ). D i s s o c i a t i o n  b e t w e e n  HAI 
and  n e u t r a l i z i n g  a n t i b o d i e s  was  n o t e d  in  s e v e r a l  i n s t a n c e s .

A s e r o l o g i c a l  s u r v e y  of  s e r a  f r o m  in d i g e n o u s  p o p u l a t i o n s  of  the 
C a p e  Y o r k  P e n i n s u l a  of  A u s t r a l i a ,  N e w  G u in e a ,  N e w  B r i t a i n  and  o t h e r  
P a c i f i c  I s l a n d s  h a s  b e e n  u n d e r t a k e n .  R e s u l t s  w i th  HAI t e s t s  e m p l o y i n g  
2 g r o u p  A (S e m l ik i ,  C h ik u n g u n y a ) ,  7 g r o u p  B and  3 g r o u p  C a n t i g e n s  
a r e  n o w  c o m i n g  a v a i l a b l e .  In C ap e  Y o r k ,  two d i f f e r e n t  p a t t e r n s  w e r e  
o b s e r v e d .  The g r o u p  A a n t i g e n s  gave  p o s i t i v e  r e s u l t s  in  52% of the 
s e r a  w i th  p o s i t i v e s  d i s t r i b u t e d  e s s e n t i a l l y  e q u a l l y  in  a l l  age  g r o u p s  
f r o m  l e s s  tha n  1 y e a r  to a d u l t s .  D o m i n e n c e  p a t t e r n s  of  g r o u p  A a n t i ­
b o d ie s  in  d i f f e r e n t  l o c a l i t i e s  s u g g e s t  the p o s s i b l e  o c c u r r e n c e  of m o r e  
t h a n  one g r o u p  A v i r u s .  With g r o u p  B a n t i g e n s ,  t h e r e  w as  a  p r o g r e s s i v e  
i n c r e a s e  in % p o s i t i v e s  u n t i l  ab o u t  the  12 y e a r  age  g r o u p  w hen  e s s e n t i a l l y  
a l l  p e r s o n s  h a d  g r o u p  B a n t i b o d i e s .  Of the a n t i g e n s  t e s t e d ,  MVE gave  
the  d o m i n a n t  p a t t e r n .  L i t t l e  o r  no e v i d e n c e  was  g a i n e d  f o r  the p r e s e n c e  
of  d e n g u e  v i r u s  (1-4) i n f e c t i o n s .  A n t ib o d i e s  a g a i n s t  g r o u p  C v i r u s e s  
w e r e  a b s e n t .  R e s u l t s  with  s e r a  f r o m  N e w  G u in e a  a r e  no t  ye t  n e a r l y  
c o m p l e t e .  H o w e v e r ,  the a n t ib o d y  p a t t e r n  a p p e a r s  to be m u c h  m o r e  
c o m p l e x .  No g r o u p  C a n t i b o d i e s  w e r e  d e t e c t e d .  G r o u p  A and  B a n t i b o d i e s
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a r e  v e r y  p r e v a l e n t  in  l o w la n d  a r e a s .  In h ig h l a n d  a r e a s ,  the  i n c i d e n c e  of 
g r o u p  B a n t i b o d i e s  i s  v e r y  l o w  bu t  g r o u p  A a n t i b o d i e s  c o n t in u e  to o c c u r  
in  a p p r e c i a b l e  n u m b e r s .

R E P O R T  F R O M  DR.  H A R A L D  N. JO H N SO N ,  R O C K E F E L L E R  
F O U N D A T IO N ,  A R T H R O P O D - B O R N E  VIRUS S T U D IE S  UNIT,

AND DR. ED W IN  H. L E N N E T T E ,  C H I E F ,  V IR A L  & R I C K E T T S I A L  
DISEASE L A B O R A T O R Y ,  C A L I F O R N I A  S T A T E  D E P A R T M E N T  O F

P U B L I C  H E A L T H

In the l a s t  r e p o r t  i t  w as  n o t e d  th a t  t h e r e  h a d  b e e n  one  c a s e  of 
W e s t e r n  e q u in e  e n c e p h a l i t i s  in  C a l i f o r n i a  in  I960.  T h e r e  w e r e  no f u r t h e r  
c a s e s  of  W e s t e r n  e q u i n e  e n c e p h a l i t i s .  T h e r e  w e r e  12 c a s e s  of  St .  L o u i s  
e n c e p h a l i t i s  w i th  o n s e t  b e t w e e n  J u l y  14 and  S e p t e m b e r  27, I960.  T h e s e  
c a s e s  w e r e  f r o m  S u t t e r ,  S a c r a m e n t o ,  C o l u s a ,  M a d e r a ,  F r e s n o ,  T u l a r e  
and  I m p e r i a l  C o u n t i e s .  One c a s e  was  l i s t e d  a s  f r o m  the  C e n t r a l  V a l l e y  
b e c a u s e  the e x p o s u r e  co u ld  h a v e  o c c u r r e d  in  m o r e  t h a n  one  c o u n ty .  T h e r e  
w e r e  4 c a s e s  in F r e s n o  C oun ty  b e t w e e n  S e p t e m b e r  10 an d  16. An a d d i t i o n a l  
c a s e  of  St .  L o u i s  e n c e p h a l i t i s  w as  i d e n t i f i e d  in  a  p a t i e n t  e x p o s e d  w hen  
v i s i t i n g  in L o v e l a n d ,  C o l o r a d o .  The  d a t e  of  o n s e t  of  th i s  c a s e  was  A u g u s t  22.

T h e r e  w e r e  6 p r o v e d  c a s e s  of  C o l o r a d o  t i c k  f e v e r  c o n t r a c t e d  in 
C a l i f o r n i a  in I960.  T h e s e  w e r e  f r o m  M odoc ,  L a s s e n ,  P l u m a s ,  and  E l  
D o r a d o  C o u n t i e s .  The d a t e s  of o n s e t  w e r e  f r o m  A p r i l  13 to J u n e  22. An 
a d d i t i o n a l  c a s e  was  i d e n t i f i e d  w h e r e  the e x p o s u r e  h a d  o c c u r r e d  in 
C o l o r a d o .  The  d a te  of  o n s e t  of  th i s  c a s e  w as  A p r i l  22.

The  I960 f i e ld  s t u d i e s  of  s m a l l  m a m m a l s  of  the  G r e a t  B a s i n  P l a t e a u  
y i e l d e d  7 i s o l a t i o n s  of  C o l o r a d o  t i c k  f e v e r  v i r u s  f r o m  b lo o d  s p e c i m e n s  
o b t a i n e d  f r o m  fo u r  d i f f e r e n t  s p e c i e s  of  m a m m a l s .  T h r e e  of  t h e s e  w e r e  
d e s c r i b e d  in the  l a s t  r e p o r t .  In a d d i t i o n  the  b lood  s p e c i m e n s  f r o m  3 
y e l lo w  p ine  c h i p m u n k s ,  E u t a m i a s  a m o e n u s , t r a p p e d  S e p t e m b e r  7 an d  8 , 
an d  a wood  r a t ,  N e o t o m a  f u s c ip e s ,  t r a p p e d  S e p t e m b e r  7, y i e ld e d  C o l o r a d o  
t i c k  f e v e r  v i r u s .  The  v i r u s  s t r a i n s  i s o l a t e d  f r o m  D e r m a c e n t o r  a n d e r s o n i  
t i c k s  a l l  p r o v e d  to be C o l o r a d o  t i c k  f e v e r  v i r u s .  Two w e r e  f r o m  s i n g l e  
t i c k  s p e c i m e n s  c o l l e c t e d  at  s i t e s  w h e r e  the  v i r u s  h a d  b e e n  i s o l a t e d  f r o m  
s m a l l  m a m m a l s .  The  o t h e r  fo u r  i s o l a t i o n s  w e r e  f r o m  p o o l s  of  t i c k s  
c o l l e c t e d  on S u g a r  L o a f  L o o k o u t  M o u n ta in  a t  an  e l e v a t i o n  of  7312 f e e t .

An a t t e m p t  w as  m a d e  to i n f e c t  C u le x  t a r s a l i s  m o s q u i t o e s  w i th  the  
K e r n  C a n y o n  v i r u s  i s o l a t e d  f r o m  M y o t i s  y u m a n e n s i s  b a t s .  M o s q u i t o e s  
fed  on i n f e c t e d  m o u s e  b r a i n  w e r e  n e g a t i v e  fo r  v i r u s  w hen  t e s t e d  t h r e e  
and  f o u r  w e e k s  l a t e r .

C r o s s  i m m u n i t y  s t u d i e s  in  m i c e  s h o w e d  th a t  P o w a s s a n  v i r u s  w as  
the  s a m e  a s  the  v i r u s  i s o l a t e d  by  D r .  C a r l  M. E k l u n d ,  f r o m  D e r m a c e n t o r  
a n d e r s o n i  t i c k s  c o l l e c t e d  in C o l o r a d o  in  1952. *
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B y  s e l e c t i o n  of  c l o n e s  by the  p l a q u e  t e c h n i q u e  i t  h a s  b e e n  p o s s i b l e  
to o b t a i n  a  c lo n e  of W e s t e r n  e q u in e  v i r u s  w h ich  p r o d u c e s  an  a s y m p t o m a t i c  
i n f e c t i o n  in young a d 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 i y .  The  m i c e  
i m m u n i z e d  with  th i s  c lo n e d  v i r u s  a r e  i m m u n e  to i n t r a c e r e b r a l  c h a l l e n g e  
w i th  n e u r o a d a p t e d  s t r a i n s  of  W e s t e r n  e q u i n e  v i r u s .

♦ T h o m a s ,  L. A. , K e n n e d y ,  R .  C . , an d  E k l u n d ,  C.  M . , I s o l a t i o n  of  a  
v i r u s  c l o s e l y  r e l a t e d  to P o w a s s a n  v i r u s  f r o m  D e r m a c e n t o r  a n d e r s o n i  
c o l l e c t e d  in C a c h e  l a  P o u d r e  C anyon ,  C o l o r a d o ,  P r o c .  S o c .  E x p .  B io l .
& M e d . ,  1 04 :355 -359 ,  I960 .

R E P O R T  F R O M  DR.  W IL L IA M  C.  R E E V E S  
P R O F E S S O R  O F  E P I D E M I O L O G Y  

U N IV ERS ITY  O F  C A L I F O R N I A  S C H O O L  O F  P U B L I C  H E A L T H  
B E R K E L E Y  AND B A K E R S F I E L D ,  C A L I F O R N I A

T h i s  r e p o r t  r e v i e w s  h i g h l ig h t s  of  a c c o m p l i s h m e n t s  s i n c e  A p r i l  1, 
I960 ,  the  c l o s i n g  d a t e  of  the l a s t  A n n u a l  R e p o r t  on  "T h e  E c o l o g y  an d  C o n ­
t r o l  of  A r t h r o p o d - b o r n e  V i r u s e s  in  K e r n  C oun ty ,  C a l i f o r n i a ' 1. (T h i s  i s  a  
c o o p e r a t i v e  p r o j e c t  of  the U n i v e r s i t y  of  C a l i f o r n i a ,  the  E n c e p h a l i t i s  
S e c t i o n  of  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 ,  and  the  B u r e a u  of  V e c t o r  
C o n t r o l ,  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  H e a l th ) .  An a n n u a l  r e p o r t  w il l  
be r e l e a s e d  in  May,  19 61, and  the  p r e s e n t  r e v i e w  w i l l  be b r i e f .

A n a l y s e s  a r e  b e in g  m a d e  of  the f i r s t  y e a r ' s  e f f o r t s  to i n t e n s i v e l y  
c o n t r o l  C u le x  t a r s a l i s  in an  18 s q u a r e  m i l e  a r e a  a s  a  m e a n s  of d e t e r ­
m i n i n g  if  W E E  and  S L E  v i r u s  t r a n s m i s s i o n  c a n  be i n t e r r u p t e d  in a h ig h ly  
e n d e m i c  a r e a .  An i n t e n s i v e  l a r v a l  c o n t r o l  p r o g r a m  in  I960 was  a t  l e a s t  
90% e f f e c t i v e  in p r e v e n t i n g  the  e m e r g e n c e  of  a d u l t  C.  t a r s a l i s  w i th in  
the  18 s q u a r e  m i l e  a r e a .  H o w e v e r ,  a s  the s u m m e r  p r o g r e s s e d  t h e r e  
w as  i n c r e a s i n g  e v i d e n c e  of  a  s u b s t a n t i a l  i n f i l t r a t i o n  of  f e m a l e  C.  t a r s a l i s  
in to  th i s  a r e a  f r o m  b r e e d i n g  s o u r c e s  o u t s i d e  of  the  a r e a  of  c o n t r o l .
L ig h t  t r a p ,  ba i t  t r a p ,  an d  r e d  box  m e a s u r e s  of  a d u l t  C.  t a r s a l i s  p o p u l a ­
t i o n s  s t i l l  i n d i c a t e d  a  m a t e r i a l  r e d u c t i o n  of  p o p u la t i o n  a s  c o m p a r e d  with  
a n e a r b y  c o m p a r i s o n  a r e a  w h e r e  C.  t a r s a l i s  c o n t r o l  w as  m i n i m a l .  B o th  
W E E  a n d  S L E  v i r u s e s  w e r e  r e c o v e r e d  an d  w e r e  t r a n s m i t t e d  in the c o n t r o l  
and  c o m p a r i s o n  a r e a s ,  but  the  l e v e l s  of  v i r u s  a c t i v i t y  w e r e  u n i v e r s a l l y  
l o w  in a l l  of K e r n  C o u n ty  in  I960 .  It i s  c o n c l u d e d  th a t  the  c o n t r o l  p r o g r a m  
f a i l e d  to r e d u c e  the C.  t a r s a l i s  p o p u l a t i o n  to a t h r e s h o l d  l e v e l ,  w h e r e  
v i r u s  t r a n s m i s s i o n  would  be i n t e r r u p t e d .  The  p o s s i b l e  r e l a t i o n s h i p  of  
i n f i l t r a t i n g  f e m a l e  C.  t a r s a l i s , p o s s i b l y  v i r u s  i n f e c t e d ,  to v i r u s  a c t i v i t y  
in the  c o n t r o l  a r e a  m u s t  s t i l l  be c l a r i f i e d .  T h i s  w i l l  r e q u i r e  e x t e n s i v e  
f l i g h t  r a n g e  s t u d i e s  and  an  i n t e n s i v e  s e a r c h  fo r  the  s o u r c e  of i n f i l t r a t i n g  
a d u l t s  in  the s u m m e r  of  1961. The  i n t e n s i v e  c o n t r o l  p r o g r a m  and  e v a l u ­
a t io n  of  v i r u s  a c t i v i t y  w i l l  be c o n t i n u e d  in  1961 but  the  a r e a  of c o n t r o l  
w i l l  be e n l a r g e d  f r o m  18 to 27 s q u a r e  m i l e s .
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A l o n g - t e r m  s t u d y  has  b e e n  e s t a b l i s h e d  to d e t e r m i n e  the  d u r a t i o n  of  
a n t i b o d i e s  to W E E  and  S L E  v i r u s e s  in  p e r s o n s  who h a v e  h a d  i n a p p a r e n t  
i n f e c t i o n s .  B lo o d  s a m p l e s  w e r e  o b t a i n e d  on  261 v o l u n t e e r s  in J u ly ,  I9 60. 
R e p e a t  b loods  w e r e  o b t a in e d  on 177 of  t h e s e  v o l u n t e e r s  in  O c t o b e r ,  I960.
In HAI t e s t s  on the  f i r s t  b lood  s a m p l e s ,  40 h a d  W E E  a n t i b o d i e s  and  84 had  
S L E  a n t i b o d i e s .  The  r a t e  of  a n t ib o d y  l o s s  and  a c c r e t i o n  w i l l  be fo l l o w e d  
in th i s  p o p u la t i o n .  In a  p r e v i o u s  s t u d y  of  r e s i d e n t s  of  th i s  h ig h ly  e n d e m i c  
a r e a ,  9 of 12 W E E  p o s i t i v e s  and  3 of  19 S L E  p o s i t i v e s  c o n v e r t e d  to n e g a t i v e  
w i th in  an  8 - y e a r  p e r i o d .

T h e r e  i s  i n c r e a s i n g  e v i d e n c e  t h a t  P o w a s s a n  v i r u s  o r  a v e r y  c l o s e l y  
r e l a t e d  v i r u s  is  a c t i v e  in  K e r n  C o u n ty .  Two r o d e n t s  h a v e  b e e n  c o l l e c t e d  
t h a t  h a d  HAI t i t e r s  above  1:20 to t h i s  a g e n t  and  th a t  had  no d e t e c t a b l e  HAI 
a n t i b o d i e s  to S L E ,  M odoc ,  R io  B r a v o ,  o r  J a p  B v i r u s .  V i r u s  i s o l a t i o n s  
w i l l  be a t t e m p t e d  f r o m  b lood  s a m p l e s  a n d  e c t o p a r a s i t e s  c o l l e c t e d  f r o m  
r o d e n t s  th i s  s p r i n g .

D r .  Ian  M a r s h a l l  is  c o m p l e t i n g  s t u d i e s  on the  c h a r a c t e r i s t i c s  of  W E E  
v i r u s  p l a q u e s  on m o n o l a y e r s  of  c h i c k  e m b r y o  f i b r o b l a s t s .  I n t e r e s t i n g  
v a r i a t i o n s  hav e  b e e n  found.  F r e s h l y  i s o l a t e d  f i e l d  s t r a i n s  f r o m  m o s q u i t o e s  
and  b i r d s  u n i f o r m l y  p r o d u c e  l a r g e  p l a q u e s  ( a v e .  9 m m  d i a m e t e r ) .  T h i s  
c h a r a c t e r i s t i c  i s  m a i n t a i n e d  on p a s s a g e  t h r o u g h  e m b r y o n a t e d  e g g s ,  and ,  
l e s s  r e l i a b l y ,  on m o u s e  b r a i n  p a s s a g e .  P a s s a g e  t h r o u g h  c h i c k  e m b r y o  
f i b r o b l a s t  o r  h a m s t e r  k id n e y  t i s s u e  c u l t u r e s  r e s u l t s  in a  r a p i d  c h a n g e  to 
s m a l l  p l a q u e s  ( av e .  2 m m  d i a m e t e r ) .  T h i s  p l a q u e  s i z e  m a r k e r  o f f e r s  
i n t e r e s t i n g  a v e n u e s  fo r  f u tu r e  s t u d i e s  of  v a r i a t i o n s  in  p a t h o g e n i c i t y  and  
a n t i g e n i c i t y .

L a b o r a t o r y  s t u d i e s  a r e  n e a r l y  c o m p l e t e d  on s a m p l e s  c o l l e c t e d  a t  
H e r m o s i l l o ,  M ex ico ,  in  A p r i l ,  I960 .  HAI s e r o l o g i c a l  t e s t s  r e v e a l e d  the 
fo l l o w in g  d i s t r i b u t i o n  of  a n t i b o d i e s  in v a r i o u s  h o s t s :

W E E  - h o r s e  ( u n v a c c i n a t e d )  an d  m a n  
E E E  - c h i c k e n
S L E  - h o r s e ,  m a n ,  an d  r o d e n t  
P o w a s s a n  - c h i c k e n  and  r o d e n t  
D engue  I and  II - m a n

As b lo o d s  f r o m  a l l  h o s t s  w e r e  t e s t e d  with  a l l  the  above  a n t i g e n s  
( e x c e p t  D engue  fo r  h o s t s  o t h e r  t h a n  m a n ) ,  a s  w e l l  a s  w i th  t h r e e  
a d d i t i o n a l  G r o u p  B a n t i g e n s ,  the  s e l e c t i v e  d i s t r i b u t i o n  of  a n t i b o d i e s  
in the v a r i o u s  h o s t s  p o s e s  s e v e r a l  i n t e r e s t i n g  e p i d e m i o l o g i c a l  and  
i m m u n o l o g i c a l  p r o b l e m s .  C u r r e n t  i n t e r p r e t a t i o n  i s  t h a t  a l l  s i x  v i r u s e s  
m a y  h a v e  b e e n  a c t i v e  in  th i s  a r e a  of  M e x ic o  a s  one o r  m o r e  h o s t s  w e r e  
found  wi th  a n t i b o d i e s  to o n ly  one  of  the  a b o v e  a g e n t s .  U n f o r t u n a t e l y ,  the
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l i m i t e d  f ie ld  c o l l e c t i n g  p e r i o d  d u r i n g  the e a r l y  s p r i n g  d id  not  r e s u l t  in 
i s o l a t i o n  of  a n y  of  t h e s e  v i r u s e s .  One R io  B r a v o  v i r u s  i s o l a t i o n  was  
o b t a i n e d  f r o m  a ba t  by D o c t o r  H. N. J o h n s o n .

R E P O R T  F R O M  DR.  J .  V. IRONS, D I R E C T O R  O F  L A B O R A T O R I E S  
TE XA S S T A T E  D E P A R T M E N T  O F  H E A L T H ,  A USTIN ,  T E X A S

S u m m a r y  on " A r b o r  V i r u s "  S tu d i e s  in  T e x a s  in  I960

L a b o r a t o r y  c o n f i r m a t i o n s  b a s e d  on c o m p l e m e n t  f i x a t i o n  t e s t s  w e r e  
o b t a i n e d  on 17 c a s e s  of  WE a n d  2 c a s e s  of  S L E  in  I960 .  C a s e s  w e r e  
w id e ly  s c a t t e r e d  bu t  m a i n l y  o c c u r r e d  in the  P i a i n v i e w - L u b b o c k  a r e a  of  
the  W e s t  T e x a s  High  P l a i n s  w h e r e  i r r i g a t i o n  i s  p r a c t i c e d .  One of  the S L E  
c a s e s ,  tha t  of  a  6 5 - y e a r  - o l d  f e m a l e ,  e x p i r e d .  O ne  l a b o r a t o r y - a c q u i r e d  
i n f e c t i o n  (WE) o c c u r r e d  in  the  s t a t e .

T h r e e  of  the fo u r  l a b o r a t o r y  c o n f i r m e d  e q u in e  c a s e s  o c c u r r e d  in  
the  W e s t  T e x a s  High  P l a i n s .  The  f o u r t h  c a s e  w as  in  C a m e r o n  C o u n ty  
in the l o w e r  R io  G r a n d e  V a l l e y .  No p r o v e d  E a s t e r n  e q u i n e  c a s e  h a s  b e e n  
e n c o u n t e r e d  in  s e v e r a l  y e a r s .

A p p r o x i m a t e l y  10, 000 m o s q u i t o e s ,  p r i n c i p a l l y  c u l i c i n e ,  c o l l e c t e d  in 
the  E l  P a s o ,  T e x a s - J u a r e z ,  M e x ic o ,  l o w e r  R io  G r a n d e  V a l l e y  and  L u b b o c k -  
P l a i n v i e w  a r e a s ,  w e r e  t e s t e d  f o r  v i r u s  c o n t e n t .  The  WE v i r u s  w as  
r e c o v e r e d  on ly  f r o m  8 p oo ls  in v o l v in g  349 of  the  2451 C u le x  t a r s a l i s  
c o l l e c t e d  in the  L u b b o c k - P i a i n v i e w  a r e a .  The  S L E  v i r u s  w as  r e c o v e r e d  
f r o m  9 of  26 p o o l s  of  C.  q u i n q u e f a s c i a t u s  and  4 of  36 p o o l s  of  C. t a r s a l i s  
c o l l e c t e d  in the  T e x a s  High P l a i n s  in  1959.

In the T e x a s  H igh  P l a i n s  HAJ t e s t s  of  s e n t i n e l  f l o c k s  of  c h i c k e n s  s h o w e d  
c o n s i d e r a b l e  WE and  S L E  v i r u s  a c t i v i t y  bo th  in 1959 an d  I960.  S L E  v i r u s  
w as  found in t i s s u e s  of  a f ew  w hite  wing d o v e s  in  C a m e r o n  C oun ty  in 1959, 
but  no v i r u s  w as  found in t i s s u e s  of  b i r d s  in  I960 .

The  f ind ing  of  S L E  v i r u s  in  a  p o o l  of  C.  q u i n q u e f a s c i a t u s  c o l l e c t e d  in 
C a m e r o n  C o u n ty  in J a n u a r y  1958, s u g g e s t e d  p o s s i b l y  th a t  the v i r u s  w as  
o v e r - w i n t e r i n g  in th i s  m o s q u i t o .  H o w e v e r ,  none  of  the  s e v e r a l  p o o l s  of  
m o s q u i t o e s  s u b s e q u e n t l y  c o l l e c t e d  in the L o w e r  R io  G r a n d e  V a l l e y  hav e  
y i e l d e d  S L E  v i r u s .

In 1958, a  s m a l l  poo l  of  A n o p h e l e s  p s e u d o p u n c t i p e n n i s  y i e l d e d  a  
v i r u s ,  #20230 .  T h i s  v i r u s  s h o w s  s o m e  of  the p r o p e r t i e s  of  the  " C a l i f o r n i a "  
v i r u s .  Q uite  r e c e n t  s e r o l o g i c a l  and  p r o t e c t i o n  t e s t s  i n d i c a t e  th a t  #202 3 0  
an d  " C a l i f o r n i a "  v i r u s  d e f i n i t e l y  a r e  r e l a t e d .
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D u r in g  the p r e s e n t  s e a s o n  m o r e  e x t e n s i v e  t e s t i n g  of  pools of 
m o s q u i t o e s  i n c lu d in g  n o n - c u l i c i n e  f r o m  a d d i t i o n a l  a r e a s  i s  p l a n n e d .
M o r e  a t t e n t i o n  i s  to be d i r e c t e d  t o w a r d  the  r o l e  o f  b i r d s  and  s m a l l  
m a m m a l s  in the  b a s i c  in f e c t i o n  c h a i n s .  M o r e  a d e q u a t e  f o l l o w - u p  of  
u n d i a g n o s e d  c a s e s  of  s u m m e r  e n c e p h a l i t i s ,  p a r t i c u l a r l y  by  e n l a r g i n g  
u pon  the  ' ' b a t t e r y "  of  s e r o l o g i c a l  t e s t s  is  p l a n n e d .  M any  c a s e s  of  
" e n c e p h a l i t i s "  t u r n  out  to be po l io  o r  a s e p t i c  m e n i n g i t i s ,  on  b a s i s  of  
s e r o l o g i c a l  o r  c e l l  c u l t u r e  t e s t s ;  h o w e v e r ,  s e v e r a l  c a s e s  of  " e n c e p h a l i t i s "  
r e m a i n  u n d i a g n o s e d  e a c h  s e a s o n .

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

U . S . P . H . S .  , G R E E L E Y ,  C O L O R A D O

C o r r e l a t i o n s  B e t w e e n  T e m p e r a t u r e s  an d  E n c e p h a l i t i s  T r a n s m i s s i o n  
R a t e s

S in c e  the t i m e  of  the l a s t  r e p o r t ,  e x t e n s i v e  a n a l y s e s  h a v e  b e e n  
m a d e  of the r e l a t i o n s h i p s  b e t w e e n  t e m p e r a t u r e s  in  the  G r e e l e y  a r e a  
d u r i n g  the p a s t  s e v e n  y e a r s  an d  WE an d  S L E  t r a n s m i s s i o n  r a t e s  as  
m e a s u r e d  by HAI a n t ib o d y  r a t e s  in a v i a n  s e n t i n e l  f l o c k s .  T h e s e  s t u d i e s  
h a v e  r e v e a l e d  th a t  t h e r e  i s  a  c l o s e  p o s i t i v e  c o r r e l a t i o n  b e t w e e n  s p r i n g  
t e m p e r a t u r e s  an d  S L E  t r a n s m i s s i o n  r a t e s ;  fo r  WE, h o w e v e r ,  t h e r e  is  
a  n e g a t i v e  c o r r e l a t i o n  b e t w e e n  s p r i n g  t e m p e r a t u r e s  an d  t r a n s m i s s i o n  
r a t e s .

D u r in g  the  I960 s e a s o n ,  a n t i b o d y  d a t a  w e r e  o b t a i n e d  f r o m  s t a n d a r d  
s e n t i n e l  and  f a r m  c h i c k e n  f lo c k s  a t  d i f f e r e n t  e l e v a t i o n s  in C o l o r a d o .
The  r e s u l t s  w e r e  in a g r e e m e n t  w i th  the s e v e n - y e a r  s t u d y  in tha t  t h e r e  
w as  no t r a n s m i s s i o n  of  S L E  a t  the  h i g h e r ,  c o l d e r  e l e v a t i o n s ,  w h e r e a s  
m a x i m u m  t r a n s m i s s i o n  r a t e s  f o r  WE o c c u r r e d  a s  h igh  a s  8 , 500 f e e t .  
T r a n s m i s s i o n  of  WE a t  s o m e  of  the  h i g h e r  e l e v a t i o n s  o c c u r r e d  u n d e r  
c o n d i t i o n s  th a t  m a k e  i t  h ig h ly  d o u b t fu l  t h a t  C u le x  t a r s a l i s  cou ld  h a v e  
s e r v e d  a s  the  v e c t o r .

T r a n s m i s s i o n  r a t e s  of  WE a n d  S L E  in  a v i a n  s e n t i n e l s  a t  v a r i o u s  
s i t e s  in  the w e s t e r n  s t a t e s  a l s o  a r e  in  a g r e e m e n t  w i th  the above  
t e m p e r a t u r e  r e l a t i o n s h i p s .  S L E  a c t i v i t y  is  c o n s i s t e n t l y  lo w  a t  the 
m o r e  n o r t h e r n ,  c o l d e r  l a t i t u d e s ,  w h e r e a s  m a x i m u m  l e v e l s  of  WE a c t i v i t y  
o c c u r  a l l  the way to the C a n a d i a n  b o r d e r .  F i n a l l y ,  the d i s t r i b u t i o n  of 
p a s t  h u m a n  o u t b r e a k s  of  WE an d  S L E  s u g g e s t  a  s i m i l a r  r e l a t i o n s h i p .
S L E  o u t b r e a k s  h a v e  been  f a i r l y  w e l l  l i m i t e d  to the  a r e a  s o u th  of a 
l i n e  m a r k i n g  the 7 0 ° F  i s o t h e r m  fo r  the  m o n t h  of J u n e .  O u t b r e a k s  of  
WE, h o w e v e r ,  o c c u r r e d  t h r o u g h  the n o r t h e r n  s t a t e s  an d  in to  C a n a d a .
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O b s e r v a t i o n s  on the N u l l i p a r i t y  of  C u le x  t a r s a l i s

S e r o l o g i c  s t u d i e s  with a v i a n  s e n t i n e l s  have  sh o w n  no c o r r e l a t i o n  
b e t w e e n  p o p u la t i o n  d e n s i t i e s  of  C u le x  t a r s a l i s  and  t r a n s m i s s i o n  r a t e s  fo r  
WE and  S L E .  In an  a t t e m p t  to f ind  an  e x p l a n a t i o n  f o r  th i s  s i t u a t i o n ,  the  
p a r o u s  o r  n u l l i p a r o u s  c o n d i t io n  of  C.  t a r s a l i s  w as  s t u d i e d  d u r i n g  the  
1960 s e a s o n  in a r e a s  of  h igh  and  lo w  m o s q u i t o  p o p u l a t i o n  d e n s i t i e s .  The  
r e s u l t s  s h o w  th a t  the p e r  ce n t  of  p a r o u s  m o s q u i t o e s  in  the a r e a  of  lo w  
d e n s i t i e s  was  o n ly  s l i g h t l y  h i g h e r  th a n  th a t  found  in s p e c i m e n s  f r o m  
a r e a s  with  a h igh  m o s q u i t o  p o p u l a t i o n  d e n s i t y .  T h i s  s l i g h t  d i f f e r e n c e  
in n u l l i p a r i t y  r a t e s  p r o b a b l y  was  no t  g r e a t  e n o u g h  to a c c o u n t  for  the 
d i f f e r e n c e  in v i r u s  t r a n s m i s s i o n .  In a r e a s  w h e r e  the  p o p u la t i o n s  of  C. 
t a r s a l i s  w e r e  l a r g e ,  s p e c i m e n s  c o l l e c t e d  in  C O 2 c a n  t r a p s  s h o w e d  a 
p r o g r e s s i v e l y  i n c r e a s i n g  p e r c e n t a g e  of  p a r o u s  i n d i v i d u a l s  t h r o u g h  l a t e  
s u m m e r  and  fa l l .  In c o n t r a s t ,  m o s q u i t o e s  c o l l e c t e d  f r o m  r e s t i n g  
s t a t i o n s  s h o w e d  a p r o g r e s s i v e l y  i n c r e a s i n g  p e r c e n t a g e  of  n u l l i p a r o u s  
i n d i v i d u a l s  a s  the s e a s o n  a p p r o a c h e d  fa l l .  T h e s e  d a t a  would  te nd  to 
i n d i c a t e  tha t  b lood  fe e d in g  m o s q u i t o e s  h a v e  a  t e n d e n c y  to c o n t in u e  th i s  
a c t i v i t y  and  egg  l a y in g  u n t i l  a l l  of  the d e c l i n i n g  p o p u l a t i o n  is  p a r o u s .  
T h o s e  m o s q u i t o e s  found in  d a y t i m e  r e s t i n g  s h e l t e r s  c o n s t i t u t e  a  
popu la t ion  l e s s  i n t e r e s t e d  in b lood  f e e d i n g  as  the s e a s o n  p r o g r e s s e s  
and  p e r h a p s  r e p r e s e n t  a  p r e h i b e r n a t i o n  p o p u la t i o n .

N u l l i p a r i t y  s t u d i e s  a l s o  w e r e  m a d e  on 754 C. t a r s a l i s  h i b e r n a t i n g  
in a b a n d o n e d  m i n e  t u n n e l s .  Of the m o s q u i t o e s  e x a m i n e d ,  o n ly  two w e r e  
p a r o u s .  S ince  a l m o s t  a l l  of the h i b e r n a t i n g  m o s q u i t o e s  found  in the 
m i n e s  w e r e  n u l l i p a r o u s ,  i t  a p p e a r s  h ig h l y  u n l i k e l y  th a t  C. t a r s a l i s  
s e r v e s  as  a  p r i m a r y  o v e r w i n t e r  r e s e r v o i r  of  e n c e p h a l i t i s  v i r u s e s  at  
th i s  l a t i t u d e .  A d d i t i o n a l  n u l l i p a r i t y  s t u d i e s  on C.  t a r s a l i s  e m e r g i n g  
f r o m  h i b e r n a t i o n  a r e  p r e s e n t l y  in p r o g r e s s .

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

RO CK Y  M OU N TA IN  L A B O R A T O R Y  , H A M IL T O N ,  M ON TA N A

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

I s o l a t i o n s  f r o m  C o l o r a d o  T i c k  F e v e r  P a t i e n t s  - I 9 6 0 *

S t a t e A p r i l May J une J u l y A u g u s t Unknown T o t a l
C a l i f o r n i a 1 1
C o l o r a d o 2 1 4 7
Idaho 6 4 1 2 13
M o n ta n a 1 1 1 3
N e v a d a 2 1 3

C o n t i n u e d
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S ta t e A p r i l May J une J u l y A u g u s t U nknown T o t a l

O r e g o n 2 3 4 2 11
So.  D a k o ta 1 1
U tah 1 1
W y o m in g 1 4 3 1 9
T o t a l s 6 13 19 7 1 3 49

*One 9 - y e a r - o l d  boy f r o m  O r e g o n  h a d  d e f in i t e  s y m p t o m s  of 
e n c e p h a l i t i s  w i th  i n c r e a s e d  c e l l  coun t  in the  s p i n a l  f lu id  and  a 
p e t e c h i a l  e r u p t i o n  on  a r m s  an d  s h o u l d e r s .

D e r m a c e n t o r  a n d e r s o n i  - I9 60

A to t a l  of 1890 t i c k s  w e r e  e x a m i n e d  f r o m  C o l o r a d o ,  W yom ing ,  
and  M o n ta n a ,  w i thou t  a dd ing  C o l o r a d o  t i c k  f e v e r  i m m u n e  s e r u m  
and  91 s t r a i n s  of C o l o r a d o  t i c k  f e v e r  v i r u s  w e r e  i s o l a t e d .  A t o t a l  
of  2619 w e r e  e x a m i n e d  with  i m m u n e  C o l o r a d o  t i c k  f e v e r  s e r u m  
a d d e d  - no i s o l a t i o n s  of  the  P o w a s s a n  v i r u s  w e r e  m a d e  f r o m  e i t h e r  
g r o u p .

I s o l a t i o n  of  V i r u s  f r o m  C u le x  t a r s a l i s  - I9 60

S ta te No. M osq. No. P o o l s + W E E + S L E
Idaho 2248 112 15 6
No. D a k o ta 5374 267 2 0
O r e g o n 1337 ( m a j o r i t y  c o l l e c t e d  

8 / 7 - 8 / 1 3 )
58 10 1

W a s h in g t o n 1178 40 1 0
T o t a l s 10, T37 477 28 7

C u le x  t a r s a l i s  a r e  be in g  fo l l o w e d  t h r o u g h  the  w i n t e r  in Vale ,  
O r e g o n  in  r o c k  p i l e s .  O v e r  600 C u le x  t a r s a l i s  w e r e  c o l l e c t e d  f r o m  
r o c k  p i l e s  n e a r  V a le ,  O r e g o n  f r o m  N o v e m b e r  29 to D e c e m b e r  4 and  
f r o m  J a n u a r y  11 to 16. The  l o w e s t  d a y t i m e  t e m p e r a t u r e  o b s e r v e d  
d u r i n g  J a n u a r y  w as  2 4 ° F  and  h i g h e s t  w as  4 9 ° F .  W i th in  the r o c k  
p i l e s  an  i n v e r s i o n  of  t e m p e r a t u r e  w as  n o t e d - - t e m p e r a t u r e s  r a n g i n g  
f r o m  24. $ ° F  to 2 9 ° F .  At 2 6 ° F ,  C.  t a r s a l i s  w e r e  a b l e  to w a lk  s l o w l y  
an d  a t  3 7 ° F  w e r e  ab le  to f ly ab o u t  2 f e e t .  At 40° t h e y  f l e w  ab o u t  50 
f e e t .  S i m i l a r  o b s e r v a t i o n s  w e r e  m a d e  r e g a r d i n g  C.  i n c i d e n s  and  
A. f r e e b o r n i .
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I s o l a t i o n  of  v i r u s  f r o m  C u l i s e t a  i n o r n a t a  - I960*

A to t a l  of  4658 C u l i s e t a  i n o r n a t a  g r o u n d  in 243 p o o l s  f r o m  N o r t h  
D a k o t a  y i e ld e d  6 i s o l a t i o n s .

* F o u r  i s o l a t e s  of th i s  v i r u s  w e r e  m a d e  in  1952 f r o m  C. i n o r n a t a .  T h i s  
v i r u s  i s  r e l a t e d  to C a c h e  V a l l e y  v i r u s  and  B u n y a m w e r a  v i r u s .  F r o m  
the  l a t t e r  i t  c a n  be s e p a r a t e d  by c r o s s  n e u t r a l i z a t i o n  t e s t s  a l th o u g h  
c l o s e l y  r e l a t e d  by the  HI and  C F  t e s t s .

W i s c o n s i n  w o r k e r s  r e p o r t e d  the  p r e s e n c e  o f  E E E  a n t i b o d i e s  and  
the  i s o l a t i o n  of  E E E  v i r u s  f r o m  t u r k e y s  in  W i s c o n s i n .  B e c a u s e  of th i s ,  
hog  and  t u r k e y  s e r a  f r o m  N o r t h  D a k o t a  h a v e  b e e n  e x a m i n e d .  We h a v e  
found  no E E E  a n t i b o d i e s  to d a t e  but  w i th  s o m e  hog s e r a  t h e r e  is e v i d e n c e  
of  s l i g h t  n e u t r a l i z a t i o n  w h ich  we b e l i e v e  to be n o n s p e c i f i c .

In c o n n e c t i o n  with  h is  w o r k  on  the b io lo g y  o f  C.  t a r s a l i s  in 
W a s h in g t o n ,  D r .  H a r w o o d ,  of  the  W a s h i n g t o n  S t a t e  U n i v e r s i t y  at  
P u l l m a n ,  h a s  found  P h l e b o t o m u s  in  e a s t e r n  W a s h i n g t o n - - e x t e n d i n g  
the  know n  r a n g e  of  th i s  s p e c i e s  of  f ly  in  the  U. S. f a r  to the  n o r t h .

R E P O R T  F R O M  DR.  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  B A C T E R I O L O G Y  

U N IV ER S ITY  O F  M IN N E S O T A  M E D I C A L  S C H O O L  
M IN N E A P O L IS ,  M IN N E S O T A

I n v e s t i g a t i o n s  of  a r t h r o p o d - b o r n e  v i r u s e s  in c e l l  and  t i s s u e  
c u l t u r e s  h a v e  e x t e n d e d  s t u d i e s  of  the m e c h a n i s m  o f  o v e r t  J E  v i r a l  
c y t o n e c r o s i s  of  c h i c k e n  e m b r y o n i c  c e l l s  u n d e r  a g a r  m e d i u m  and 
i t s  a b s e n c e  in f lu id  m e d i u m .  A c t u a l l y  a f e w  c e l l s  in c u l t u r e s  w ith  
f lu id  m e d i u m  a r e  d e s t r o y e d ,  q u i c k ly  d e t a c h  f r o m  g l a s s ,  and  e m p t y  
s p a c e s  a r e  p r o m p t l y  c o v e r e d  p a r t i a l l y  o r  c o m p l e t e l y  by  m i g r a t i n g  
c e l l s  w h ich  in t u r n  a r e  p r o t e c t e d  f r o m  the d e s t r u c t i v e  e f f e c t s  of 
v i r u s  by an i n t e r f e r i n g  s u b s t a n c e  p r o d u c e d  in i n f e c t e d  c u l t u r e s .
With  s o l i d  m e d i u m ,  c e l l  d e s t r u c t i o n  i s  r e c o g n i z e d  b e c a u s e  h e a l t h y  
c e l l s  c a n n o t  m i g r a t e ,  and  t h e r e  is  l i m i t e d  f low  of  i n t e r f e r i n g  s u b s t a n c e  
t h r o u g h o u t  the  c u l t u r a l  e n v i r o n m e n t .  W h e t h e r  l e s s  i n t e r f e r i n g  s u b s t a n c e  
is  p r o d u c e d  by c e l l s  u n d e r  s o l i d  m e d i u m  th a n  by c e l l s  u n d e r  a  l i q u id  
m e d i u m  h a s  ye t  to be d e t e r m i n e d .  V i r u s  t i t e r s  a r e  e s s e n t i a l l y  e q u a l  
in s u c k l i n g  m i c e  ( L D 5 0 ) and  in  c h i c k e n  e m b r y o n i c  c e l l  c u l t u r e s  ( P F U )  
w hen  m i c e  r e c e i v e  0 . 02 m l  an d  c u l t u r e s  0 . 2 m l  of  i n o c u l u m .

C e l l s  f r o m  a c o n t in u o u s  p o r c i n e  k i d n e y  c u l t u r e s ,  l i k e  t h o s e  in  
p r i m a r y  p o r c i n e  k id n e y  c u l t u r e s ,  a r e  d e s t r o y e d  by J E  v i r u s  in 
c u l t u r e s  c o n t a in in g  f lu id  m e d i u m ;  u n d e r  a g a r ,  t i ny  p l a q u e s  o c c u r .
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S a g i y a m a  v i r u s  p a s s e s  100 but  n o t  50 m i l l i m i c r o n  f i l t e r s ,  c a u s e s  
l e s i o n s  in s u c k l i n g  m i c e  tha t  r e s e m b l e  t h o s e  of  g r o u p  B C o x s a c k i e  
v i r u s e s ,  and  p r o d u c e s  v i r e m i a ,  but  no o v e r t  d i s e a s e  in  s w i n e  i n o c u l a t e d  
s u b c u t a n e o u s l y .  One s t r a i n  of  S a g i y a m a  v i r u s  ( M 7 /5 0 4 )  i s o l a t e d  f r o m  
m o s q u i t o e s  c o l l e c t e d  in 1957 and  u s e d  in  f i r s t  m o u s e  p a s s a g e  fo r  
i n o c u l a t i o n  of  p ig s  p r o d u c e d  the u s u a l  HI, N, and  C F  a n t ib o d y  r e s p o n s e ;  
the p r o t o t y p e  s t r a i n  ( M 6 / M a g  132) in  13th m o u s e  p a s s a g e  p r o d u c e d  
n e u t r a l i z i n g  but  no HI o r  C F  a n t ib o d y  r e s p o n s e s .  M o r e o v e r ,  the 
n e u t r a l i z i n g  s u b s t a n c e ,  though  e v i d e n t l y  s p e c i f i c  fo r  S a g i y a m a  v i r u s ,  
w a s  h e a t  l a b i l e .  E c o l o g i c  s t u d i e s  of  s w i n e  i n f e c t i o n  by S a g i y a m a  v i r u s  
d u r i n g  1956 a n d  1957 r e v e a l  a  h ig h  f r e q u e n c y  (70%) of  i n f e c t i o n  at  the 
S a g i y a m a  and  S h i n h a m a  h e r o n r y  a r e a s  n o r t h  and  e a s t  o f  Tokyo  and  the 
Z a m a  a r e a  s o u t h  of Tokyo .  M o s t  s w i n e  i n f e c t i o n s  o c c u r r e d  d u r i n g  the  
l a t e  J u l y  - e a r l y  Sflrptember i n t e r v a l  in  1956-57 ,  and  in i n d i v id u a l  p ig s ,  
w e r e  o f ten  u n r e l a t e d  t e m p o r a l l y  to J E  v i r u s  i n f e c t i o n .

M ag 115 v i r u s  (an u n c l a s s i f i e d  v i r u s  r e c o v e r e d  f r o m  m o s q u i t o e s  
in  J a p a n  d u r i n g  1956, r e s i s t a n t  to s o d i u m  d e o x y c h o l a t e  and  e t h e r ,  
t h o u g h  ab le  to p r o p a g a t e  s e r i a l l y  in  i n o c u l a t e d  a r t h r o p o d s )  p a s s e s  100 
a n d  p r o b a b l y  50 m i l l i m i c r o n  f i l t e r s .  T h i s  v i r u s  i s  u n r e l a t e d  by 
c o m p l e m e n t  f ix a t i o n  and  n e u t r a l i z a t i o n  t e s t s  to an y  know n  e n t e r o v i r u s ,  
to a  v a r i e t y  of  a r t h r o p o d - b o r n e  and  m i s c e l l a n e o u s  v i r u s e s ,  and  to 
A k a b a n e  v i r u s ,  a  n e w  v i r u s  i s o l a t e d  f r o m  m o s q u i t o e s  by  D r .  M K i t a o k a  
a n d  c o l l e a g u e s  a t  the  J a p a n e s e  N. I. H. It i s  p a t h o g e n i c  f o r  s u c k l i n g  
m i c e  i n t r a p e r i t o n e a l l y  as  w e l l  a s  i n t r a c r a n i a l l y .  M a x i m u m  v i r u s  y i e ld s  
a r e  o b t a i n e d  f r o m  m o u s e  m u s c l e ;  l i m b  and  p a r a v e r t e b r a l  m u s c l e s  s h o w  
s e v e r e  m y o s i t i s  and  d e g e n e r a t i o n ,  b r o w n  fa t  i s  f o c a l l y  n e c r o t i c  and  
s p i n a l  c o r d  n e u r o n s  a r e  d a m a g e d .  P r e l i m i n a r y  s u r v e y  f o r  n e u t r a l i z i n g  
a n t ib o d y  in s e r a  of  m a n ,  p i g s ,  and  b i r d s  in J a p a n  r e v e a l s  to d a t e  no  
a n t i b o d y  in h u m a n s ,  u n e q u i v o c a l  n e u t r a l i z i n g  a n t ib o d y  in  p ig s  b le d  in 
1956 and  1957, and  a n t ib o d y  in  one  B l a c k - c r o w n e d  N igh t  H e r o n .  In J u ly  
I9 60, Mag 115 v i r u s  w as  s e n t  to D r s .  T h e i l e r  an d  C a s a l s  fo r  s tu d y .

An u n c l a s s i f i e d  v i r u s  (M 7 /2 7 0 )  r e c o v e r e d  f r o m  "A nophe les  s i n e n s i s "  
c o l l e c t e d  at  S a g i y a m a ,  J a p a n ,  in 1957, r e m a i n s  u n c l a s s i f i e d  and  d i f f i c u l t  
to w o r k  with  b e c a u s e  s u s p e n s i o n s  of  i n f e c t e d  b r a i n  o r  o t h e r  t i s s u e s  y ie ld  
l o w  t i t e r s  of  i n f e c t i o u s  v i r u s .  C u r r e n t l y  s e r i a l  p a s s a g e s  a r e  b e in g  c o n t i n u e d  
in  a t t e m p t s  to a d a p t  the  v i r u s  f u r t h e r  to s u c k l i n g  m i c e .

An u n c l a s s i f i e d  v i r u s  ( T s u r u s e )  r e c o v e r e d  f r o m  b lood  of  a  B lue  
M a g p ie  (271580) n e a r  Tokyo in 1954 p a s s e s  t h r o u g h  100 m i l l i m i c r o n  
f i l t e r s ,  is  i n a c t i v a t e d  by s o d i u m  d e o x y c h o l a t e  and  d i e t h y l  e t h e r ,  is  
p a t h o g e n i c  fo r  bo th  w e a n l in g  an d  s u c k l i n g  m i c e  i n o c u l a t e d  i n t r a c r a n i a l l y ,  
k i l l s  c h i c k e n  e m b r y o s  i n o c u l a t e d  by yolk  s a c ,  and  p r o d u c e s  l e s i o n s  on 
the  c h o r i o a l l a n t o i c  m e m b r a n e  but  no a g g l u t i n i n s  f o r  g o o s e  e r y t h r o c y t e s  
in a l l a n t o i c  f lu id .  It p r o d u c e s  p l a q u e s  in  c h i c k e n  e m b r y o n i c  c e l l  c u l t u r e s  
w i th  a g a r - m e d i u m ,  but  no c y t o d e s t r u c t i o n  in  c u l t u r e s  o f  p r i m a r y  h u m a n  
a m n i o n  o r  r h e s u s  m o n k e y  k i d n e y  c e l l s  in f l u i d - m e d i u m .  It i s  no t
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n e u t r a l i z e d  by J E ,  S a g i y a m a ,  M ag 115 o r  M 7 / 2 7 0  v i r u s  a n t i s e r a  and  
d o e s  n o t  r e a c t  in c o m p l e m e n t  f ix a t i o n  t e s t s  with  p s i t t a c o s i s ,  S a g i y a m a ,
M ag 115, J E ,  S in d b i s ,  m u m p s  o r  h e r p e s  s i m p l e x  v i r u s  a n t i s e r a .  P r e v i o u s  
t e s t s  at  WRAIR f a i l e d  to s h o w  n e u t r a l i z a t i o n  wi th  r a b b i t  a n t i s e r a  s p e c i f i c  
f o r  J E ,  N ta y a ,  Z ik a ,  I l h e u s ,  U g a n d a ,  B u n y a m w e r a ,  W y e o m y ia ,  W e s t  
N i l e ,  S L E ,  MVE,  y e l lo w  f e v e r ,  d e n g u e  ty p e s  1 an d  2, S e m l i k i  F o r e s t ,  
S i n d b i s ,  M a y a r o ,  GDVII, e n c e p h a l o m y o c a r d i t i s ,  l y m p h o c y t i c  c h o r i o ­
m e n i n g i t i s ,  MM1775,  B a t  (1410-1419) an d  RSSE SpN4.

A n o t h e r  u n c l a s s i f i e d  v i r u s  (B C N H  K622)  r e c o v e r e d  f r o m  a B l a c k -  
c r o w n e d  Nigh t  H e r o n  n e a r  Tokyo  in 1954 i s  r e s i s t a n t  to s o d i u m  d e o x y c h o l a t e  
an d  d i e t h y l  e t h e r ,  k i l l s  s u c k l i n g  and  w e a n l i n g  m i c e  i n o c u l a t e d  i n t r a c r a n i a l l y ,  
an d  d o e s  no t  k i l l  p r i m a r y  h u m a n  a m n i o n  c e l l s ,  p r i m a r y  r h e s u s  m o n k e y  
k i d n e y  c e l l s  o r  He L a  c e l l s .  It p r o d u c e s  u l c e r a t e d  t h i c k e n e d  l e s i o n s  on  
the  c h o r i o a l l a n t o i c  m e m b r a n e  o f  e m b r y o n a t e d  c h i c k e n  e g g s ,  but d o e s  no t  
k i l l  e m b r y o s  a f t e r  yolk  s a c  i n o c u l a t i o n  o r  p r o d u c e  g o o s e  e r y t h r o c y t e  
a g g l u t in i n s  in  a l l a n t o i c  f lu id .  I t i s  no t  n e u t r a l i z e d  by  a n t i s e r u m  s p e c i f i c  
f o r  J E ,  S a g i y a m a ,  M ag 115 o r  T s u r u s e  v i r u s e s .

S tu d ie s  h a v e  c o n t in u e d  of  c a p t u r i n g  t e c h n i c  o f  b i r d s  ( s h o o t in g  v s .  
n e t t i n g )  as  a  f a c t o r  in s u r v e y s  fo r  J E  v i r a l  n e u t r a l i z i n g  a n t ib o d y .
C h ic k s  p a s s i v e l y  i m m u n i z e d  e i t h e r  by  s u b c u t a n e o u s  i n o c u l a t i o n  of  h o m o l o g o u s  
J E  v i r a l  a n t ib o d y  o r  by h a t c h i n g  f r o m  i m m u n e  h e n s  c a n  d e v e l o p  d e t e c t a b l e  
n e u t r a l i z i n g  s u b s t a n c e s  in  p l a s m a  o b t a i n e d  by c a r d i a c  p u n c t u r e  i m m e d i a t e l y  
a f t e r  s h o o t in g  , d e s p i t e  the f a c t  th a t  n e u t r a l i z i n g  s u b s t a n c e s  a r e  u n d e t e c t a b l e  
in p l a s m a  o b t a i n e d  by j u g u l a r  v e n i p u n c t u r e  b e f o r e  s h o o t in g .  In c e r t a i n  
i n s t a n c e s  t h e s e  s u b s t a n c e s  a p p e a r  to be n o n s p e c i f i c  s i n c e  th e y  a l s o  
n e u t r a l i z e  W e s t e r n  e n c e p h a l i t i s  v i r u s .  H o w e v e r ,  w hen  wild  b i r d s  f r o m  
M i n n e s o t a  a r e  e x a m i n e d ,  s o m e  s h o w  n e u t r a l i z i n g  s u b s t a n c e s  to WE v i r u s  
in  a f te r - shoo t ing  p l a s m a s  (but  n o t  b e f o r e - s h o o t i n g  p l a s m a s )  w h ich  s p e c i f i c a l l y  
n e u t r a l i z e  WE and  no t  J E  o r  S L E  v i r u s e s  s u g g e s t i n g  th a t  s h o o t in g  c a n  a l s o  
e n g e n d e r  d e t e c t a b l e  l e v e l s  of  s p e c i f i c  a n t ib o d y  in p l a s m a .  T h e s e  l a t t e r  
f in d in g s  a r e  c o n s i s t e n t  with  p r e v i o u s  o b s e r v a t i o n s  of  a f t e r - s h o o t i n g  p l a s m a s  
f r o m  J a p a n e s e  b i r d s  w h e r e  the p r e s e n c e  of  HI a s  w e l l  a s  n e u t r a l i z i n g  
s u b s t a n c e s  p r o v i d e s  s t r o n g  e v i d e n c e  th a t  the  s u b s t a n c e s  a r e  a n t i b o d i e s .
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ON E T H E R  AND SODIUM  D E S O X Y C H O L A T E  IN A C T IV A T IO N  O F  V IRUSES

V i r a l  i n f e c t i v i t y  u n c h a n g e d
D e c e m b e r  I960

DNA
S iz e  r a n g e  R N A  D ie t h y l  e t h e r  S o d i u m  d e o x y c h o l a t e
( p r o v e d  o r  p r o b a b l e )

120-200  mji  D v a c c i n i a  (1)
D e c t r o m e l i a  (1)

g o a t  p o x  (5)
? s h e e p  pox  (5) 
( ? f o w l  pox)

? r a b i e s  (4)

v a c c i n i a  (8 , 9 ) 
e c t r o m e l i a  ( 8 , 9 )

p s i t t a c o s i s  (9 )

50-120 mji  D 

R

a d e n o v i r u s  1, 2, 3 (11) 

( ? v e s i c u l a r  e x a n t h e m a )

1 5 -50  rryi
D

b a c t e r i o p h a g e  s t a p h  K (1) 
b a c t e r i o p h a g e  c o l i  36 (1) 
b a c t e r i o p h a g e  s h i g e l l a  13 (1)

R p o l i o v i r u s  (4, 7, 11)

R C o x s a c k i e  A - 9 ,  B - l  (11)

R E c h o  1, 6, 9 (11)

R

R foot  & m o u t h  d i s e a s e  (1)

m o u s e  e n c e p h a l o m y e l i t i s - 
FA(1)

D r a b b i t  p a p i l l o m a  (1) 

D .1 p o l y o m a

a d e n o v i r u s  1, 2, 3 (11)

p o l i o v i r u s  (8 , 10, 11)

C o x s a c k i e  ? t y p e  (10); A - 9  & 
B - l  (11)

E c h o  1, 6, 9 (11)

e n c e p h a l o m y o c a r d i t i s  -M ango
(10)

foot  & m o u t h  d i s e a s e  (8 )

m o u s e  e n c e p h a l o m y e l i t i s - F A  
& GDVII  (10)
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D e c e m b e r  I960

V i r a l  i n f e c t i v i t y  r e d u c e d  > 1  log  

DNA
S ize  r a n g e  R N A  D ie t h y l  e t h e r  S o d i u m  d e o x y c h o l a t e
( p r o v e d  o r  p r o b a b l e )

175-330  mjLi

1 2 0 -2 0 0  m p
D
D

D
D

50-120 m p

R

R
R

15-50 m p
R
R

fe l in e  p n e u m o n i t i s  (1) 
l y m p h o g r a n u l o m a  v e n e r e u m  (3) 
m o u s e  p n e u m o n i t i s  (1) 
p s i t t a c o s i s  (2)
t r a c h o m a  (13) t r a c h o m a  (13)

B v i r u s  (1)

h e r p e s  s i m p l e x  (1) 
g r e y  lung  v i r u s  of  m i c e  (1) 
r a b b i t  m y x o m a  (1) 
r a b b i t  f i b r o m a  (1)
? s h e e p  pox  (12) 
r a b i e s  (15, ? 6) 
m e a s l e s  (15) 
r i n d e r p e s t  (15) 
c a n i n e  d i s t e m p e r  (15)

b u n y a m w e r a  (11)

i n f l u e n z a  A & B (1, 11) 
m u m p s  (1)
N e w c a s t l e  d i s e a s e  (1) 
fowl p la g u e  (1)
R o u s  s a r c o m a  (1)
( ? v e s i c u l a r  s t o m a t i t i s )

p s e u d o r a b i e s  (9) 
h e r p e s  s i m p l e x  (9)

r a b b i t  m y x o m a  (9) 

r a b i e s  (8)

b u n y a m w e r a  (10, 11) 
w y e o m y i a  (10) 
a n o p h e l e s  A (10) 
a n o p h e l e s  B (10)
N t a y a  (10) 
b w a m b a  (10)
i n f l u e n z a  A (8, 9,11), B (11) 

N e w c a s t l e  d i s e a s e  (9)

R o u s  s a r c o m a  (8)

l y m p h o c y t i c  c h o r i o m e n i n g i t i s  (1)
e a s t e r n  e n c e p h a l i t i s  (4) e a s t e r n  e n c e p h a l i t i s  (10,11)
w e s t e r n  e n c e p h a l i t i s  (4) w e s t e r n  e n c e p h a l i t i s  (10)
S in d b i s  (11)
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V i r a l  i n f e c t i v i t y  r e d u c e d  > 1 log

DNA
S ize  r a n g e  R N A  D ie t h y l  e t h e r _________________________ S o d i u m  d e o x y c h o l a t e
( p r o v e d  o r  p r o b a b l e )

R S e m l i k i  f o r e s t  (11) 
S a g i y a m a  (14)

I lh e u s  (11)
R J a p a n e s e  e n c e p h a l i t i s  (11)

lo u p in g  i l l  (1)

St .  L ou i s  e n c e p h a l i t i s  (4)

R W e s t  N i le  (11)
y e l lo w  f e v e r  (1)

M a r i t u b a  (11) 
O r i b o c a  (11)

C a l i f o r n i a  (11)

R i f t  v a l l e y  f e v e r  (1)

S e m l i k i  f o r e s t  (10,11) 
S a g i y a m a  (14)
V e n e z u e l a n  e n c e p h a l i t i s  (10)

d e n g u e  1 (10) 
d e n g u e  2 (10)
I lh e u s  (10,11)
J a p a n e s e  e n c e p h a l i t i s  (10,11) 
l o u p in g  i l l  (8 , 9 )
R S S E  (10)
St .  L o u i s  e n c e p h a l i t i s  (10) 
U g a n d a  S (10)
W e s t  N i le  (10,11) 
y e l l o w  f e v e r  (10)
Z i k a  (10)

M a r i t u b a  (11)
O r i b o c a  (11)

C a l i f o r n i a  (10, 11)

R i f t  v a l l e y  f e v e r  (10)

S a n d f ly  f e v e r  - N a p l e s  (10) 
S a n d f ly  f e v e r  - S i c i l i a n  (10)
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R E P O R T  F R O M  MR. C L A R E N C E  J .  GIBBS,  J R . ,  A C T IN G  H E A D  
A R T H R O P O D - B O R N E  VIRUS S E C T I O N ,  L A B O R A T O R Y  O F  

T R O P I C A L  V IR O L O G Y ,  N A T I O N A L  I N S T I T U T E  O F  A L L E R G Y  
AND I N F E C T IO U S  DISEASES,  N A T IO N A L  IN S T I T U T E S  O F  H E A L T H

B E T H E S D A ,  M A R Y L A N D

D u r in g  the pas t  y e a r ,  the A r t h r o p o d - B o r n e  V i r u s  S e c t io n ,  L a b o r a t o r y  
of  T r o p i c a l  V i ro lo g y ,  i s s u e d  T e c h n i c a l  R e p o r t  N u m b e r  1 - a s u m m a r y  of  
two y e a r s '  w o r k  in th i s  f i e ld  of e n d e a v o r .  S in ce  th a t  t i m e  the  S e c t i o n ' s  
a c t i v i t i e s  h a v e  b e e n  i n f l u e n c e d  by the  r e s i g n a t i o n  of  D r .  W i l l i a m  L.  P o n d  
and  D r .  H e r b e r t  T.  D a l m a t .  T h e r e  h a s  b e e n  an  a l m o s t  c o m p l e t e  r e - s t a f f i n g  
of  t e c h n i c a l ,  n o n - p r o f e s s i o n a l ,  p e r s o n n e l .

D u r i n g  I960 the  s t a f f  of  ABVS p u r s u e d  the  p r o j e c t s  i n i t i a t e d  d u r i n g  
the  p r e c e d i n g  c a l e n d a r  y e a r .  N e w  p r o j e c t s  w e r e  i n i t i a t e d  th a t  i n c l u d e d  
(1) an  ap p l i c a t io n  of  the t e c h n iq u e  of  a n t i s e r u m  p o o l  c o m b i n a t i o n  to typ ing  
of  A R B O R  v i r u s e s ,  (2) a  d e t a i l e d  e v a l u a t i o n  of  e x p e r i m e n t a l l y  p r o d u c e d  E E E  
v i r u s  i n f e c t i o n s  in h o r s e s  an d  (3) a t t e m p t s  to d e v e l o p  a n  a n t i g e n i c a l l y  p o t e n t  
an d  s t a b l e  i n a c t i v a t e d  E E E  v i r u s  v a c c i n e  f o r  h u m a n  u s e .

T h e  s u m m a r i e s  h e r e w i t h  p r e s e n t e d  r e p r e s e n t  m a j o r  f ind ings  of  
a p p ro v e d  p r o j e c t s .

I. S tu d i e s  on A r t h r o p o d - B o r n e  V i r u s e s  in  the  S u b - T r o p i c a l  A r e a s  of  the 
U n i t e d  S t a t e s .

T h e  t e s t i n g  of  s e r a  f r o m  h u m a n  b e i n g s  r e s i d i n g  in  the  S o u t h e r n  U n i te d  
S t a t e s  h a s  b e e n  c o n t in u e d .  N e u t r a l i z a t i o n  and  h e m a g g l u t i n a t i o n  i n h i b i t i o n  
t e s t s  p e r f o r m e d  on  125 s e r a  f r o m  M i a m i  r e s i d e n t s  i n d i c a t e  a c t i v i t y  of  S L E ,  
E M C ,  and  p o s s i b l y  I lh eu s  v i r u s e s .  T h e r e  a r e  s t r o n g  i n d i c a t i o n s  th a t  
a n o t h e r  g r o u p  " B "  v i r u s  is  a c t i v e  o r  h a s  b e e n  a c t i v e  in  the  M ia m i  a r e a .

II.  S tu d i e s  on A n t i g e n - A n t i b o d y  R e a c t i o n s  of  A r t h r o p o d - B o r n e  V i r u s e s .  
K i n e t i c  S tu d ie s  of the  S e r u m  N e u t r a l i z a t i o n  of the  A r t h r o p o d  B o r n e  V i r u s e s .

The  c o n c e p t  of  i n s t a n t a n e o u s  n e u t r a l i z a t i o n  of  v i r u s e s  w i th  h o m o l o g o u s  
a n t i b o d y  was  t e s t e d  u s i n g  g r o u p  B m o d e r a t e l y  r e a c t i v e  s e r a  o b t a i n e d  f r o m  
r e s i d e n t s  of  G u a t e m a l a  and  g r o u p  B b r o a d l y  r e a c t i v e  s e r a  f r o m  r e s i d e n t s  
of  S o u t h e a s t  A s i a .  The  d a t a  o b t a i n e d  s h o w  th a t  the  n e u t r a l i z a t i o n  of  v i r u s  
by h o m o l o g o u s  a n t ib o d y  i s  a n  i n s t a n t a n e o u s  p h e n o m e n o n .  The  G u a t e m a l a n  
s e r a ,  due  to m o d e r a t e  c r o s s  r e a c t i v i t y  n o t e d  in the  c o n v e n t i o n a l  ty p e  N T ,  
( i n c u b a t io n  s e r u m - v i r u s  m i x t u r e s )  w e r e  e a s i l y  d i f f e r e n t i a t e d  by the  
n e u t r a l i z a t i o n  i n d i c e s  o b t a i n e d  by the  m o d i f i e d  N T  (no in c u b a t i o n ) .  The  
S o u t h e a s t  A s i a n  s e r a  r e m a i n e d  b r o a d l y  c r o s s  r e a c t i v e  a l th o u g h  to a  l e s s e r  
d e g r e e  in the  m o d i f i e d  N T  th a n  in  the  c o n v e n t i o n a l  N T .
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III.  S tu d ie s  on A n t i g e n - A n t i b o d y  R e a c d o n s  of  A r t h r o p o d - B o r n e  V i r u s e s . 
D e v e l o p m e n t  of  a  P r a c t i c a l  and  S p e c i f i c  F l o c c u l a t i o n  T e s t  fo r  the  D e m o n ­
s t r a t i o n  of A r t h r o p o d - B o r n e  V i r u s  A n t i b o d i e s .

S tu d ie s  on  the  d e v e l o p m e n t  of  a  r a p i d  f l o c c u l a t i o n  t e s t  e m p l o y i n g  
B e n t o n i t e  fo r  the d e t e c t i o n  c f  a r t h r o p o d - b G r n e  v i r u s  a n t i b o d i e s  h a v e  
c o n t in u e d .  When E E E  and S L E  v i r u s e s  w e r e  u s e d  a s  p r o t o t y p e s  a g a i n s t  
h o m o l o g o u s  a n t i s e r a ,  s p e c i f i c  h ig h  t i t e r e d  r e a c t i o n s  w e r e  n o t e d .  No 
c r o s s  r e a c t i v i t y  w as  d e m o n s t r a b l e  in f l o c c u l a t i o n  t e s t s  w i th  r e l a t e d  
g r o u p  A s e r a  o r  r e l a t e d  g r o u p  B s e r a .  H o w e v e r ,  a n t ib o d y  t i t e r s  
o b t a i n e d  when the  s a m e  i m m u n e  s e r a  lo t  bu t  d i f f e r e n t  l o t s  of i n f e c t i v e  
H K T C  f lu id s  w e r e  e m p l o y e d ,  h a v e  b e e n  v a r i a b l e .  T h i s  v a r i a b i l i t y  m a y  
be a fu n c t io n  of v i r u s  a n t ig e n  c o n c e n t r a t i o n  a n d / o r  the  a m o u n t  of 
a d s o r p t i o n  of v i r u s  to the B e n t o n i t e  c l a y  p a r t i c l e s .

IV. T yp ing  of  V i r u s e s  by C o m b i n a t i o n s  of  A n t i s e r u m  P o o l s .  A p p l i c a t i o n  
to Typing of A r t h r o p o d - B o r n e  V i r u s e s .

S tu d ie s  w e r e  i n i t i a t e d  d e s i g n e d  to d e v e l o p  m e t h o d s  by  w h ich  i n d i v i d u a l  
t e s t s  of  an unknow n  A R B O R  v i r u s  a g a i n s t  a  n u m b e r  of  ty p in g  s e r a  c a n  be 
r e p l a c e d  by t e s t s  a g a i n s t  a  s m a l l  n u m b e r  of  p o o l s  of  t h e s e  s e r a .  V i r u s e s  
th u s  f a r  e m p l o y e d  in  t h e s e  s t u d i e s  a r e  p r o t o t y p e  s t r a i n s  of  r e p r e s e n t a t i v e  
v i r u s e s  of g r o u p s  A, B,  and  C.  T h e s e  p r o t o t y p e  v i r u s e s  w e r e  n e u t r a l i z e d  
to a g r e a t e r  e x t e n t  w hen  t e s t e d  a g a i n s t  t h e i r  h o m o l o g o u s  a n t i s e r u m  a lone  
o r  a g a i n s t  p o o l s  w h ich  c o n t a i n e d  s u c h  a n t i s e r u m .  H e t e r o l o g o u s  n e u t r a l i ­
z a t i o n  of  p r o t o t y p e  v i r u s e s  o c c u r r e d  o n ly  b e t w e e n  m e m b e r s  of  the  s a m e  
s e r o l o g i c a l  g r o u p .  T h e r e  w as  no  s e r o l o g i c a l  c r o s s i n g  o v e r  b e t w e e n  g roups  
A, B,  o r  C. An unknow n  v i r a l  i s o l a t e ,  s u s p e c t e d  of  b e lo n g in g  to g r o u p  C,  
when  t e s t e d  a g a i n s t  c o m b i n a t i o n  s e r u m  p o o l s  was  n e u t r a l i z e d  by c o m b i n a t i o n  
of  g r o u p  C a n t i s e r a  but  no t  by  p o o l s  of  g r o u p s  A o r  B .  The  d a t a  th u s  f a r  
c o l l e c t e d  s h o w  th a t  t h i s  m e t h o d  c a n  be a p p l i e d  s u c c e s s f u l l y  in g r o u p  ty p in g  
of  an  u nknow n  v i r u s .  T h e s e  s t u d i e s  a r e  b e in g  e x p a n d e d  to i n c lu d e  o t h e r  
A R B O R  v i r u s  g r o u p s .

V . A Q u a l i t a t i v e  E v a l u a t i o n  of  E x p e r i m e n t a l l y  In d u c e d  E a s t e r n  E q u i n e  
E n c e p h a l o m y e l i t i s  ( E E E )  V i r u s  I n f e c t io n  in H o r s e s .

An i m m u n o l o g i c a l  i n v e s t i g a t i o n  of  e x p e r i m e n t a l l y  i n d u c e d  E E E  v i r u s  
i n f e c t i o n  in h o r s e s  d e s i g n e d  to e l i c i t  the  f o r m a t i o n ,  d e v e l o p m e n t  and  
p e r s i s t e n c e  of v i r e m i a  an d  HAT., N T ,  a n d  C F  a n t i b o d i e s  w as  u n d e r t a k e n  in 
c o l l a b o r a t i o n  w i th  D r .  R .  J .  B y r n e  of  the  U n i v e r s i t y  of  M a r y l a n d  an d  
M a j o r  E .  B u e s c h e r  of  the  WRAIR. R e s u l t s  o b t a i n e d  s h o w  th a t  fo l l o w in g  
the  e x p o s u r e  of  h o r s e s  to E E E  v i r u s ,  v i r e m i a  is  d e t e c t a b l e  w i th in  24 
h o u r s  and  p e r s i s t s  a t  a  s i g n i f i c a n t  l e v e l  fo r  72 h o u r s .  The  1 d a y  o ld  c h i c k  
i s  the  m o s t  e f f i c i e n t  s y s t e m  f o r  the d e t e c t i o n  of  E E E  v i r u s  in the h o r s e  
b lo o d .  S ig n i f i c a n t  l e v e l s  of  HAI a n t i b o d i e s  a p p e a r  on  the 5th d a y  a f t e r
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i n o c u l a t i o n ,  r e a c h  a  h ig h  p l a t e a u  b e t w e e n  the  10th and  15th d a y s ,  a t  w h ic h  
t i m e  a  d e p r e s s i o n  i s  n o te d .  A n o t h e r  s l i g h t  r i s e  i s  n o t e d  b e t w e e n  d a y s  
30 and  40 and  th i s  l e v e l  s e e m s  to r e m a i n  f o r  a t  l e a s t  a  y e a r .  C F  a n t i ­
b o d ie s  a r e  f i r s t  d e t e c t a b l e  b e t w e e n  d a y s  4 and  10 w hen  a  s i g n i f i c a n t  l e v e l  
i s  r e a c h e d  (1:4, 1:8, 1:4). B y  the  15th d a y  a  m a r k e d  r i s e  in  C F  t i t e r  i s  
n o t e d .  The l e v e l  of a n t ib o d y  r e m a i n s  h ig h  t h r o u g h  the  50th  d a y  (1:1024, 
1:2048,  1:1024) and  s i g n i f i c a n t  l e v e l s  p e r s i s t  t h r o u g h  365 d a y s  (1:32,
1:32, 1:32).  N T  a n t i b o d i e s  a r e  d e t e c t a b l e  a s  e a r l y  a s  10 d a y s  ( 1 3 ,  2 0,
1. 7) a f t e r  i n o c u l a t i o n  and  c l o s e l y  f o l l o w  the  HAI p a t t e r n .  A h igh  N T  
i n d e x  i s  n o t e d  b e t w e e n  the 21st and  30th  d a y s  ( 2 . 5 ,  3 . 8 ,  3.0)  w h ich  
p e r s i s t s  t h r o u g h  the  204 th  d a y  ( 3 . 4 ,  3.6,  2 . 7 ) .  S u b s e q u e n t  b l e e d i n g s  
h a v e  n o t  a s  ye t  b e e n  t e s t e d .

VI. The  D e v e l o p m e n t  of  an  I n a c t i v a t e d  V a c c i n e  A g a i n s t  E E E  V i r u s .

Two lo t s  of  E E E - H K C  f o r m a l i n  i n a c t i v a t e d  v a c c i n e  h a v e  b e e n  
p r e p a r e d  and  a s s a y e d .  O u r  d a t a  s h o w  th a t  n e u t r a l  f o r m a l i n ,  in the 
c o n c e n t r a t i o n  e m p l o y e d ,  i s  c a p a b l e  of  c o m p l e t e l y  i n a c t i v a t i n g  d e t e c t a b l e  
v i a b l e  v i r u s  w i thou t  d e s t r o y i n g  the  a n t i g e n i c i t y  of  the  p r o d u c t .  V a c c i n a t e d  
a n i m a l s  have  b e e n  a b l e  to s u r v i v e  IC c h a l l e n g e  w i th  as  m a n y  as  1000 IC 
g u i n e a  p ig  L D 50 d o s e s  of v i r u s .  S e r o l o g i c a l  d a t a  s h o w  the  v a c c i n e  to 
be c a p a b l e  of  e l i c i t i n g  NT a n t i b o d i e s  of  f r o m  1:5 to 2:2 l o g s .  C F  and  HAI 
a n t ib o d y  r e s p o n s e s  have  no t  b e e n  d e t e r m i n e d .

VII. S tu d i e s  of  A r t h r o p o d - B o r n e  V i r u s e s  in  T i s s u e  C u l t u r e .  E v a l u a t i o n  
of  T i s s u e  C u l t u r e  S y s t e m s  f o r  U s e  of  V i r a l  I s o l a t i o n ,  I d e n t i f i c a t i o n ,  an d  
in S e r o l o g i c a l  T e s t s  f o r  V i r a l  A n t i b o d i e s .

H a m s t e r  k i d n e y  c e l l  c u l t u r e s  (H K T C )  h a v e  b e e n  found  to be p a r t i c u ­
l a r l y  u s e f u l  in  p r o p a g a t i n g  A R B O R  v i r u s e s .  P r e s e n t l y ,  m o r e  t h a n  20 of 
t h e s e  v i r u s e s  have  b e e n  g r o w n  and  o b s e r v e d  to p r o d u c e  c y t o p a t h i c  c h a n g e s  
in  th i s  type c e l l  l i n e  ( R o s e n b e r g e r  an d  S h a w .  P r o c .  S oc .  E x p .  B i o l ,  and  
M e d . ,  106: 1: 223: 1961)̂

A  c o n t a m i n a t i n g  n o n - v i r a l  o r g a n i s m  w as  i s o l a t e d  f r o m  a p p a r e n t l y  
n o r m a l  H K T C .  T h i s  o r g a n i s m  a p p e a r s  to be a  b a c t e r i a l  L  f o r m .  It 
p r o d u c e s  a h e m o n u c l e a r  a d s o r p t i o n  r e a c t i o n  in c e l l  c u l t u r e s  w h ich  
r e s u l t s  in d i s s o l u t i o n  of  the  c y t o p l a s m  of n u c l e a t e d  c h i c k  e r y t h r o c y t e s  
l e a v i n g  n u c l e i  a d s o r b e d  onto c e l l s  of  i n f e c t e d  c u l t u r e s .  T he  o r g a n i s m  
w ill p r o p a g a t e  in a  s u s p e n s i o n  of  c h i c k  e r y t h r o c y t e s  in  B SS. The  h e m o ­
n u c l e a r  a d s o r p t i o n  p h e n o m e n o n  h a s  p r o v e n  to be r e l i a b l e  an d  i s  e m p l o y e d  
r o u t i n e l y  in o u r  l a b o r a t o r y  a s  a  t e s t  to d e t e c t  the  p r e s e n c e  of  th i s  o r g a n i s m  
in c e l l  c u l t u r e s .
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In c o l l a b o r a t i o n  wi th  D r .  W a l t e r  L.  N ew to n ,  L a b o r a t o r y  of  G e r m  
F r e e  A n i m a l  R e s e a r c h ,  m a n y  ce l l ,  l o t s  h a v e  b e e n  p r e p a r e d  f r o m  g e r m -  
f r e e  a n i m a l s .  C o m p a r a t i v e  t e s t s ,  w i th  k i d n e y  c e l l  c u l t u r e s  p r e p a r e d  
f r o m  g e r m f r e e  and  c o n v e n t i o n a l  m i c e ,  h a v e  no t  s h o w n  d i f f e r e n c e s  in  g r o w t h  
o r  c y t o p a t h o g e n i c i t y  w ith  the fo l l o w in g  v i r u s e s :  Y e l l o w  F e v e r  ( F r e n c h  
n e u r o t r o p i c  s t r a i n ) ,  A n o p h e le s  A, M u r r a y  V a l l e y  E n c e p h a l i t i s ,  and  O r i b o c a .  
P r e v i o u s l y  r e p o r t e d  p r e l i m i n a r y  r e s u l t s  of g r e a t e r  c y t o p a t h o g e n i c i t y  w i th  
D e n g u e  type 1 v i r u s  (M o c h iz u k i  s t r a i n )  in k i d n e y  c e l l s  p r e p a r e d  f r o m  g e r m -  
f r e e  m i c e  t h a n  in c e l l s  f r o m  c o n v e n t i o n a l  m i c e  h a v e  n o t  b e e n  c o n s i s t e n t  on 
a d d i t i o n a l  i n v e s t i g a t i o n .

VIII.  S tu d i e s  of  A r t h r o p o d - B o r n e  V i r u s e s  in  T i s s u e  C u l t u r e .  D e v e l o p m e n t  
of  a  C e l l  C u l t u r e  S y s t e m  U t i l i z i n g  A r t h r o p o d  T i s s u e .

S t u d ie s  in to  the  d e v e l o p m e n t  of  m e t h o d s  of  p r e p a r i n g  c e l l  c u l t u r e s  
f r o m  a r t h r o p o d  t i s s u e s  hav e  b e e n  c o n t i n u e d .  T r e a t m e n t  of  s i l k w o r m  
o v a r i a n  t i s s u e  wi th  a b a l a n c e d  s a l t  s o l u t i o n  e x t r a c t  of  the  c r o p  of  the  
b lue  c r a b  c a u s e s  d i s a s s o c i a t i o n  of  c e l l s .  T h i s  t r e a t m e n t  p r o v i d e s  a 
s u s p e n s i o n  of  c e l l s  r a t h e r  t h a n  t i s s u e  f r a g m e n t s  o r  c l u m p s  of  c e l l s .  In 
c u l t u r e ,  c e l l s  a t t a c h  to the  g l a s s  s u b s t r a t u m  bu t  f a i l  to p r o l i f e r a t e  in 
W y a t t ' s  m e d i u m  w hen  h e ld  a t  a  v a r i e t y  of  t e m p e r a t u r e s  of  i n c u b a t i o n .

IX. S u r v i v a l  P o t e n t i a l  of  the  A d u l t  of  H a e m a g o g u s  E q u i n u s ,  A S y lv a n  V e c t o r  
of  Y e l l o w  F e v e r .

A  s t u d y  of the s u r v i v a l  p o t e n t i a l  of  the  a d u l t  of  H a e m a g o g u s  E q u i n u s ,  
a  s y l v a n  v e c t o r  of  y e l l o w  f e v e r ,  i s  b e in g  c a r r i e d  o u t .  The  s u r v i v a l  of  
H.  e q u i n u s  a d u l t s  i s  g r e a t e s t  in  t h o s e  p o p u l a t i o n s  t h a t  a r i s e  f r o m  e g g s  
l a i d  by young f e m a l e s  f e r t i l i z e d  by young m a l e s ,  f r o m  s u r v i v i n g  e g g s  of 
b a t c h e s  th a t  hav e  b e e n  he ld  f o r  p e r i o d s  of  t i m e  up  to n e a r  the m a x i m u m  
p e r i o d s  of s u r v i v a l  u n d e r  a d v e r s e  c o n d i t i o n s ,  an d  f r o m  l a r v a e  t h a t  
d e v e l o p e d  at  l o w e r  t e m p e r a t u r e s ,  an d  i s  g r e a t e s t  in t h o s e  p o p u l a t i o n s  
of  a d u l t s  t h a t  a r e  m a i n t a i n e d  in  v a r i e d  r a t h e r  t h a n  c o n s t a n t  t e m p e r a t u r e s  
and  h u m i d i t i e s .  S u r v i v a l  i s  r e d u c e d  by  h i g h e r  t e m p e r a t u r e s ,  by e x c e s s i v e  
a c t i v i t y  i n d u c e d  by h ig h  i n t e n s i t i e s  of  w hite  l i g h t ,  and  by a i r - b o r n e  
v a p o r i z e d  o i l  of e x c e e d i n g l y  l o w  c o n c e n t r a t i o n .

U n d e r  p r e s e n t  l a b o r a t o r y  c o n d i t i o n s ,  the 70% s u r v i v a l  p o in t  f o r  H. - 
e q u i n u s  a d u l t s  i s  50 d a y s  fo r  m a l e s  and  64 d a y s  f o r  f e m a l e s ;  the 90% 
s u r v i v a l  p o in t  is  33 d a y s  fo r  m a l e s  an d  44  d a y s  f o r  f e m a l e s .  T he  m a x i m u m  
l i fe  s p a n  h a s  b e e n  i n c r e a s e d  f r o m  11 d a y s  fo r  m a l e s  an d  39 d ay s  f o r  f e m a l e s  
to 107 d a y s  f o r  m a l e s  and  108 d a y s  f o r  f e m a l e s .  K now n  c i r c u m s t a n c e s  
i n d i c a t e  th a t  the  s u r v i v a l  p o t e n t i a l s  an d  p o t e n t i a l  l i f e  s p a n s  a r e  s t i l l  ab o v e  
t h e s e  v a l u e s .
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A N N O U N C E M E N T  O F  N E W  R E G I S T R A T I O N  F O R M S  
F O R  A R T H R O P O D - B O R N E  VIRUS C A T A L O G

M o re  th a n  60 v i r u s e s  h a v e  n o w  b e e n  s u b m i t t e d  f o r  r e g i s t r a t i o n  in 
the  c a t a l o g  but  f u r t h e r  r e g i s t r a t i o n  h a s  b e e n  h e l d  up  t e m p o r a r i l y  p e n d i n g  
i s s u a n c e  of  a  n e w  r e g i s t r a t i o n  f o r m  o r  q u e s t i o n n a i r e .  When  the o r i g i n a l  
f o r m  w as  d i s t r i b u t e d  i t  was  a n t i c i p a t e d  t h a t  as  a  r e s u l t  of e x p e r i e n c e  
s o m e  a l t e r a t i o n s  wou ld  be i n d i c a t e d .  I n d e e d ,  in  the  l e t t e r  a c c o m p a n y i n g  
i t s  i n i t i a l  d i s t r i b u t i o n ,  s u g g e s t i o n s  on  u s e f u l  c h a n g e s  w e r e  s o l i c i t e d .

As  a  r e s u l t  of  a  n u m b e r  of  h e l p fu l  an d  c o n s t r u c t i v e  s u g g e s t i o n s ,  
p a r t i c u l a r l y  f r o m  t h o s e  who h a v e  s e n t  in  r e c o r d s  on  v i r u s e s  f o r  r e g i s t r a t i o n ,  
an d  a s  a  r e s u l t  of o p in io n s  e x p r e s s e d  by m e m b e r s  of  the  WHO S tu d y  G r o u p  
w h ic h  m e t  in  G e n e v a  l a s t  S e p t e m b e r  w hen  the  c a t a l o g  w as  d i s c u s s e d ,  and  
f r o m  e x p e r i e n c e  g a i n e d  f r o m  r e v i e w i n g  the  f i l l e d - i n  f o r m s  w h ic h  the  s u b ­
c o m m i t t e e  r e s p o n s i b l e  fo r  a s s e m b l i n g  the  c a t a l o g  h a s  r e c e i v e d ,  i t  was  
d e c i d e d  to p r e p a r e  a n e w  f o r m  b e f o r e  p r o c e e d i n g  f u r t h e r  w i th  the  r e g i s t r a t i o n .

The  f i r s t  q u e s t i o n  w h ic h  a r o s e  w as  w h e t h e r  the  f o r m  s h o u ld  be 
a b b r e v i a t e d  and  r e d u c e d  to two o r  p o s s i b l y  one p a g e  o r  to r e m a i n  in  i t s  
p r e s e n t  f o u r - p a g e  f o r m .  It w as  of  i n t e r e s t  to f ind  t h a t  the  WHO S tu d y  G r o u p  
a d v o c a t e d  m o r e  r a t h e r  t h a n  l e s s  i n f o r m a t i o n  be r e q u e s t e d ,  p a r t i c u l a r l y  a s  
c o n c e r n e d  e p i d e m i o l o g i c a l  a n d  e c o l o g i c a l  f e a t u r e s .  T h i s  o p in io n  w as  a l s o  
c o n c u r r e d  in  by m e m b e r s  of  the  s u b - c o m m i t t e e  a s  w e l l  a s  a  m a j o r i t y  of 
o t h e r  i n t e r e s t e d  p e r s o n s  c o n s u l t e d .

C o n s e q u e n t l y ,  a  s a m p l e  f o r m  w as  d e v i s e d  c o v e r i n g  fou r  p a g e s ,  the  
s a m e  a s  the i n i t i a l  one ,  bu t  w i th  s o m e  a d d i t i o n s ,  r e w o r d i n g  and  r e a r r a n g e ­
m e n t  of the q u e s t i o n s  a s k e d ,  and  w i th  the  i n n o v a t i o n  of  p r i n t i n g  on the b a c k  
of  e a c h  page  e x p l a n a t i o n s  an d  s u g g e s t i o n s  w h ic h  i t  i s  h o p e d  w ill s e r v e  a s  
h e l p fu l  g u id e s  in a n s w e r i n g  the  q u e s t i o n s  and  in  s u p p l y i n g  c o m p a r a b l e  d a t a .
T he  s a m p l e  f o r m  w as  c i r c u l a t e d  a m o n g  the "G ou ld  H o u s e "  g r o u p  a n d  to t h o s e  
who h a d  s u b m i t t e d  v i r u s e s  f o r  r e g i s t r a t i o n  fo r  c o m m e n t s  and  s u g g e s t i o n s .
T he  f i n a l  p r i n t e d  f o r m ,  w h ic h  i s  h e r e w i t h  i n s e r t e d ,  i n c o r p o r a t e s  m o s t  of 
the  s u g g e s t i o n s  o f f e r e d  and  i t  i s  h o p e d  m a y  be found  g e n e r a l l y  a c c e p t a b l e .

Anyone  h av in g  a v i r u s  w h ic h  m a y  m e e t  the  q u a l i f i c a t i o n s  f o r  r e g i s t r a t i o n  
an d  w i s h e s  to s u b m i t  a  r e c o r d  f o r  i n c l u s i o n  in the  c a t a l o g  m a y  o b t a i n  b l a n k  
f o r m s  by w r i t i n g  to the  C h a i r m a n  of the s u b - c o m m i t t e e  on E x c h a n g e  of  
I n f o r m a t i o n ,  D r .  R i c h a r d  M. T a y l o r ,  C a l i f o r n i a  S t a t e  D e p a r t m e n t  of  P u b l i c  
H e a l t h ,  V i r a l  and  R i c k e t t s i a l  D i s e a s e  L a b o r a t o r y ,  2002 A c to n  S t r e e t ,
B e r k e l e y  2, C a l i f o r n i a .



1
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This Catalogue is for the purpose of registering animal viruses that are biologically transmitted by arthropods and are 
actually or potentially infectious to man or domestic animals. Consequently, no virus should be submitted for registration 
unless there is some presumptive evidence that it meets these qualifications, or is antigenically related to one that does.

The questionnaire should be filled in with a typewriter, using a relatively new black ribbon and clean type and 
erasures avoided. This request is made because a photostatic plate will be made from the fiiled-in questionnaire for 
transfer to the card to be included in the Catalogue. Please keep within margins. You should retain a copy of the filled-in 
questionnaire for reference in case any change or additions are suggested.

If question cannot be answered for lack of knowledge or because the examination was not made, please so state: 
“not known” or “not done” as may apply.

If in answering a question or in giving data it is desired to make reference to a published article or to a personal 
communication, do so by number and list reference under the corresponding number on page 4. To economize space 
do not give title of published articles and give only first, or possibly second, author’s name.

Some of the questions that may require clarification will be taken up in order.
I. Virus name and/or number. If a record of the virus has been published, use or give reference to the name or designation 
that was employed in the publication. If no publication has been made, please designate the virus by name or number 
for at least temporary reference. If the virus is given a name and if more than one strain has been isolated, it is desirable to 
identify the prototype strain.
II. Antigenic: Group. Refers to the groupings A, B, C, etc., as suggested by Casals. If the virus falls into any of these 
groups, specify the group, but if it, to your knowledge, has not been grouped, record “Yes” under ungrouped. For record­
ing further antigenic information, refer to VI C.
III. Original source. This refers to the original isolation of prototype strain.
B. Genus and species. Give name of the vertebrate from which the virus was isolated. For arthropods, the genus and species 
name should be given. For vertebrates the common name may be used but should be followed by the scientific designation. 
If the virus was recovered from a sentinel animal, be sure to so indicate.
Age or stage. Age, of course, applies only to vertebrates and, except for man and sentinel animals, the exact age may not be 
known. If the exact age is not known, use terms generally applicable, such as infant, nestling, immature, young adult, 
adult, etc.
Stage: Applies to arthropods, especially to such as ticks; specify if larva, nymph, adult, etc. Give sex if it can be or was 
determined.
Isolated from: Blood, etc., is obviously applicable to vertebrates only.
Signs and symptoms of illness: If the isolation was made from man or some lower vertebrate, give signs or symptoms of 
illness if known. If from autopsy material, so state. More complete information on the nature of the disease, particularly in 
man, may be recorded under VI B.
D. Method of collection. This applies mainly to lower animals and arthropods, though if obtained from man at autopsy, 
it should be so indicated. For wild animals or birds, indicate whether shot, trapped, netted, etc., and for arthropods wheth 
er caught by hand, trapped, kind of bait, etc. If arthropods were collected from animals, give species of animal from which 
collected.
E. Geographical: Refers to country and political sub-division within the country such as state, county, city, town, etc. In 
addition the approximate latitude and longitude may be given.
Macrohabitat: Under this heading indicate if collected in rural or urban community, type of terrain, vegetation, etc.
Microhabitat: Refers to the more exact place of collections such as whether indoors, out of doors, elevation or ground level, 
character of vegetation, in sun or shade, etc.
F. Method of storage until inoculated. This applies only if the specimen was not inoculated until sometime after it was 
taken. If it was held for some time before it was inoculated, indicate container and storage temperature.
IV. A. Method of isolation from original source: The questions under this heading should be sufficiently clear and require 
no explanation. Here, as in all other instances, if there is not sufficient space, additional information may be given at the 
end of the questionnaire under “remarks” or by references to published articles.
IV. B. Validity of isolation. Applies particularly to new viruses whose identity and disease-producing propensities have 
not been definitely determined. In such cases evidence should be furnished on the validity of isolation. If the specific ques­
tions asked cannot be answered, or the tests were not made, give other reasons why it is believed the isolation was valid, 
such as repeated isolation from similar or other sources and presence of specific antibody in associated vertebrates.

Homologous antibody formation by original source animal: Will apply to man, sentinel animal or instances where 
the animal was retained alive or recaptured and it was possible to secure a second or “convalescent” blood sample for 
testing against the virus isolated.
V. Other isolations in same area. Again this applies particularly to newly-reported viruses.
VI. Properties of virus. These questions should be sufficiently clear, but if the tests have not been made, be sure to indicate 
“not done”. Further characteristics of the virus which are deemed important, such as susceptibility to temperature changes, 
desiccation, etc., should be recorded under “Other information”.
Under Resistance to Chemicals a space is left for recording reaction to any other chemical such as trypsin that may have 
been tried.



No Not triedC. Antigenic: Hemagglutinin produced? Yes
Source material used ...................................
Methods employed ......................................
Source of erythrocytes ...............................
pH: R ange............................ O ptim al..............................Temp: R ange..............................Optimal

Antigenic relationship and lack of relationship to other viruses:

Methods found most useful for investigating antigenic characteristics: 

Comments and additional information:

(See reverse side for instructions)



In furnishing information on hemagglutinin give preferable source material and method of preparation of antigen. If no 
hemagglutinin has been demonstrated give methods that were tried.

In describing relationship and lack of relationship with other viruses, be as specific as space and data permit. Be 
sure to specify method (HI, hemagglutination inhibition; CF, complement fixation; NT, neutralization; PC, protection 
challenge, that is immunization and subsequent challenge with live virus; other methods). Also, information should be given 
on the animal source and method of preparation of the immune sera employed, i.e., schedule of inoculation and bleeding.

If the agent has been assigned to an antigenic group, give in detail results of comparison with other members of the 
group. These data should, by preference, be tabulated giving the homologous and heterologous titers according to the 
method employed.

If the agent has not been assigned to an antigenic group, list the viruses with which it has been compared, the meth­
ods employed and the results obtained.

If data are too extensive to record in detail, as may be the case with well known published viruses, summarize and give 
references to publications or other reports that may be available.

The antigenic information given should apply to the prototype strain. If considerable antigenic variations have 
been observed in different strains of the same virus in nature or as a result of laboratory manipulation, this may be 
noted.

While the recorder is at liberty to choose the method he desires of presenting data, for sake of uniformity the following 
method of tabulation is suggested:

Antigen of Registered Virus Immune Serum of Registered Virus

IMMUNE
SERA HI CF NT ANTIGENS HI CF NT

Ht
Ho Indx M

E
O

 1 *
+

Indx Ht
Ho Indx Ht

Ho Indx Ht
Ho Indx

+-> I c
x

\x Indx

In the table, no provision has been made for recording the titer of the antigen. It is presumed, however, that the same 
number of HA units of antigen will be used in the HI test for titrating the homologous as the heterologous immune sera. 
If the titer of the CF antigen is of special interest a note to this effect may be added, otherwise the titer of the immune 
serum will be recorded as the maximum titer irrespective of the amount of antigen employed.
Ho =  homologous titer, or titer of an immune serum with its own antigen or virus.
Ht =  heterologous titer, or titer of an immune serum with another antigen or virus as indicated.
For HI and CF, the titer is the reciprocal of the dilution endpoint of the immune serum.
Indx =  Index, obtained by reduction of the fraction by dividing the Ht titer into the Ho titer. Use of Index is optional.
For NT the titer represents the amount of virus neutralized as expressed in logs.

The left half of the table is for recording the results of titrations of immune sera of the viruses listed in the vertical 
column to the left with the virus being registered. The right side of the table is for recording titrations of the immune 
serum of the registered virus with the viruses listed in the corresponding vertical column. For example, if the HI homolo­
gous titer of an immune serum of a virus listed in the extreme left hand column is 1280, and the heterologous titer of this 
serum with antigen of the virus being registered is 640, then enter in column under HI, 64%sso and in the Ind column V*, 
indicating that the heterologous titer is V2 that of the homologous. If, in the right hand portion of the table, which repre­
sents titers with the immune serum of the virus being registered with the antigens listed in the column to the left, the 
homologous titer is 640 and the titer with the antigen of the virus against which it was tested is 80, then there should be 
entered under HI, and in the Ind. column %. The same would apply for recording the results of the CF tests.

For the NT, the logs neutralized both in the homologous and heterologous titrations should be entered but due to 
the inherent inaccuracies of the NT and the questionable significance of minor differences in titrations, it seems inadvisable 
to attempt to establish an index of comparison.

PC refers to immunization with the registered virus and challenge with the same and other viruses with which it 
has shown a relationship by serological tests. The results of PC tests may be recorded separately or in the NT column.

The table is mainly for recording results of comparison with viruses in the same antigenic group or with viruses 
with which some relationship has been demonstrated. For ungrouped viruses, and where comparison with other viruses 
has given entirely negative results, it will suffice to enumerate the viruses with which comparison has been made, giving 
the method or methods that were employed, and the homologoous titers of the immune sera.



D. Biologic properties:

Natural host range

Animal and 
arthropod

No. virus isolations/no. 
hosts tested

No. with antibody/no. tested  
(include type of antibody)

Experimental host range (animals; arthropods; embryonated eggs: (TC) cell culture)

Experimental
host

Passage history 
strain used

Age of 
animal 
or egg

Inoculation 
Route ml

Evidence of 
infection

AST
Titer
(logs)
(vol)

Mice 1-4 day ic
99 1-4 ” ip
99 3-4 week ic
99 3-4 ” ip

Remarks:

(See reverse side for instructions)



VI. D. Biologic properties. Here should be listed all vertebrates and arthropods from which the virus has been re­
covered in nature, as well as results of antibody surveys, giving number tested and number positive. Also, under remarks, 
the type of disease, symptoms, etc., produced in animals, and especially in man, should be given. It may also be well to 
indicate what is believed to be the most likely cycle in nature. For the better known viruses on which there is much pub­
lished information, reference to published articles may be made, if there is not sufficient space for recording incriminated 
vectors and vertebrate hosts.

Experimental host range. Give animals, arthropods, embryonated eggs, etc., as well as cell cultures (type of cell) 
that have been tested for susceptibility to infection with the virus. Give passage history of strain used in test: e.i. number 
of passages in animal (species) or TC. Give evidence of infection (such as in animals, paralysis, death, etc.) and (AST) 
average survival time. Since it is frequently useful in classifying the viruses, behavior in infant and adult mice should be 
recorded. If record of cell culture is given, indicate whether it produces CPE (cytopathogenic effect and/or plaques). If the 
information cannot be recorded in the limited space, give references to publications or other reports. Titer refers to the 
infectious titer in the animal or TC desginated, preferably expressed in infecious units per ml.



H istopathology:

Known geographic distribution: by virus recovery:

Suspected geographic distribution: from serological surveys:

/
Subsequent information:

References:

Remarks:

(See reverse side for instructions)



Histopathology: Give briefly information on tropism and lesions produced in both experimentally and naturally in­
fected animals, with notation of inclusion bodies or any other highly characteristic pathological reactions.

Geographic Distribution: Designate under “Virus recovery” or under “Serological surveys”, as may apply, the contin­
ents and countries involved. For more detailed information, for which there is not sufficient space for recording, give refer­
ences to published data.

Subsequent information: It is hoped and expected that the reporter of this virus will supply the editor of the viri^  
catalogue with additional information, either direct or through references, as it may become available. This applies to alJ 
properties and behavior of the virus such as additional evidence on its antigenic relationships, host range, general ecology'; 
epidemic outbreaks, geographic distribution, etc. “

References: List reference as referred to by number in preceding items. Save space by not giving title of published 
articles and only the name of first or possibly second author. ^

Remarks: Space is left here for any additional information of importance not covered in previous questions or where 
space was not sufficient for recording. But, do not use this space unless necessary as it may also be employed for approvedV 
additions to the preceding records. . . >
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