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R E P O R T  O F TH E S U B C O M M IT T E E  ON IN FO R M A T IO N
EX C H A N G E

T he A r th ro p o d -b o r n e  V iru s  C a ta lo g u e :

In the p re c e d in g  n u m b e r  o f the In fo rm a t io n  E x c h a n g e , the  g e n e r a l  
s c h e m e  and  p r o g r e s s  in  r e v is io n  and  e x p a n s io n  o f the C a ta lo g u e  to 
g lo b a l c o v e ra g e  and  the p ro p o s e d  a s s o c ia te d  c u r r e n t  in fo rm a tio n  and  
a b s t r a c t  s e r v ic e  w e re  d e s c r ib e d .  In  the  l a t t e r  p a r t  o f F e b r u a r y ,  the 
r e v is e d  C a ta lo g u e , c o n ta in in g  r e g i s t r a t i o n  c a r d s  o f 110 v i r u s e s ,  w as 
d is t r ib u te d .  T h e re  r e m a in s  a  d o z e n  o r  m o re  know n v i r u s e s  to be 
r e g i s t e r e d ,  n o ta b ly  of m e m b e rs  o f the  t ic k - b o r n e  e n c e p h a l i t i s  o r  RSS 
c o m p le x . W hen r e g i s t r a t i o n s  of th e s e  m is s in g  v i r u s e s  a r e  r e c e iv e d ,  
r e g i s t r a t i o n  c a r d s  w ill be p r e p a r e d  and  d is t r ib u te d  fo r  in s e r t io n  in  the 
C a ta lo g u e . A cco m p an y in g  th is  i s s u e  o f the  C a ta lo g u e  a r e  co d e d  a b s t r a c t s  
on a r th r o p o d - b o r n e  v i r u s e s  w ith  a p p r o p r ia te  in d e x  c a r d s ,  s e le c te d  f r o m  
B io lo g ic a l  A b s t r a c ts  c o v e r in g  the p e r io d  J a n u a r y  1, 1959, to D e c e m b e r  
15, 1961.

In the n e x t i s s u e  of the In fo rm a tio n  E x c h a n g e , b e fo re  w h ich  t im e  
i t  is  a n t ic ip a te d  th a t a l l  o f the know n a r th r o p o d - b o r n e  v i r u s e s  w ill hav e  
b een  r e g i s t e r e d ,  i t  is  p ro p o s e d  to g ive a  s t a t i s t i c a l  s u m m a r y  o f s a l ie n t  
in fo rm a tio n  o b ta in a b le  f r o m  the  C a ta lo g u e .

S in ce  the p r e s e n t  n u m b e r  o f C a ta lo g u e s  is  l im ite d  to 100, the 
C a ta lo g u e  and  a c c o m p a n y in g  a b s t r a c t  and  c u r r e n t  in f o r m a tio n  s e r v i c e  
a r e  to be s u p p lie d  o n ly  to l a b o r a to r i e s  and  in s t i tu te s  a c t iv e ly  e n g a g e d  
in  r e s e a r c h  in v o lv in g  is o la t io n ,  c la s s i f ic a t io n ,  o r  n a tu r a l  b e h a v io ra l  
c h a r a c t e r i s t i c s  o f the  a r b o v i r u s e s .

R e g is t r a t io n  of a  v i r u s  in  the  C a ta lo g u e  d o es  n o t c o n s t i tu te  f o r m a l  
p u b lic a tio n  but o n ly  s e r v e s  a s  a  n o t i f ic a t io n  o f the  i s o la t io n  and  
c h a r a c t e r i s t i c s  o f a  v i r u s  to o th e r  i n v e s t ig a to r s  r e c e iv in g  the  C a ta lo g u e . 
U se o f the  C a ta lo g u e  fo r  p u rp o s e  of g e n e ra l  r e f e r e n c e  in  p u b lic a tio n s  is  
r e s t r i c t e d  and  i t  is  n o t p e r m is s ib l e  to u se  i t  a s  a  s o u r c e  of r e f e r e n c e  
to a  v i r u s  th a t h a s  no t b een  d e s c r ib e d  in  a  f o r m a l  p u b lic a tio n  w ith o u t 
the e x p l ic i t  c o n s e n t  o f the p e r s o n  m a k in g  the  r e g i s t r a t i o n .

S u b c o m m itte e  on In fo rm a tio n  E x c h a n g e
R ic h a rd  M. T a y lo r ,  M. D ., C h a irm a n  
W illia m  F .  S c h e r e r ,  M. D . , C a ta lo g u e  
T e lfo rd  H. W ork , M. D. , E d i to r
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R E P O R T  F R O M  T H E  A M E R IC A N  C O M M IT T E E  
ON A R T H R O P O D -B O R N E  V IRU SES

An A m e r ic a n  C o m m itte e  on A r th r o p o d - b o r n e  V iru s e s  (A CAV), 
w h ich  e v o lv e d  f r o m  th e  o r ig in a l  G ou ld  H o u se  G ro u p , f i r s t  convened* by 
T he R o c k e f e l le r  F o u n d a tio n  in  O c to b e r  1959, h a s  c o n tin u e d  to s u p p o r t ,  
d e v e lo p , an d  e n la r g e  i ts  a c t iv i t i e s  fo r  i n v e s t ig a to r s  o f a r th r o p o d - b o r n e  
v i r u s e s .  An e x e c u tiv e  c o u n c il  fo r  th e  A CA V  w as a p p o in te d  by  a  s p e c i a l  
c o m m it te e  o f th e  G ou ld  H ou se  G ro u p  a t  i t s  l a s t  m e e tin g  in  A tla n ta  on  
A p r i l  9, 1961. It c o n s i s t s  o f W il l ia m  C . R e e v e s ,  C h a i rm a n ,  T e lf o r d  H. 
W o rk , S e c r e t a r y ,  W ilb u r G . D o w n s, W il l ia m  F .  S c h e r e r ,  A le x is  
S h e lo k o v , and  R ic h a r d  M. T a y lo r .

T he a d m in i s t r a t i v e  g ro u p  o f th e  A CAV h a s  h e ld  two a d d i t io n a l  
m e e tin g s  in  th e  p a s t  y e a r .  C o p ie s  o f th e  m in u te s  o f e i t h e r  m e e tin g  c a n  
be o b ta in e d  on  s p e c i f ic  r e q u e s t  to  D r . T . H. W o rk , S e c r e t a r y  to th e  A CA V, 
C o m m u n ic a b le  D is e a s e  C e n te r ,  A tla n ta  22, G e o rg ia .  T he f i r s t  m e e tin g  
w as h e ld  on O c to b e r  31, 1961, a  d a y  p r i o r  to the  a n n u a l g e n e r a l  m e e tin g  
o f the  A CAV on N o v e m b e r  1, to r e c e iv e  r e p o r t s  o f the  S u b c o m m itte e  on 
S e r o lo g ic  R e a g e n ts  and  In fo rm a t io n  E x c h a n g e , an d  to c o n s id e r  o th e r  
m a t t e r s  fo r  p r e s e n ta t io n  and  h e a r in g  a t  th e  a n n u a l g e n e r a l  m e e tin g .  T he 
s e c o n d  m e e tin g  w as h e ld  on M a rc h  7, 1962. A c t iv i t ie s ,  r e p o r t s ,  and  
d is c u s s io n s  c a n  be s u m m a r iz e d  a s  fo llo w s .

T he a n n u a l g e n e r a l  m e e tin g  o f the  A m e r ic a n  C o m m itte e  on A r th r o p o d -  
b o rn e  V ir u s e s  w as h e ld  f r o m  9-12  a m , N o v e m b e r  1, 1961, a t  th e  W il la rd  
H o te l in  W a sh in g to n , D. C . a s  p a r t  o f th e  a n n u a l m e e tin g  o f th e  A m e ric a n  
S o c ie ty  o f T r o p ic a l  M e d ic in e  an d  H y g ien e  (A STM H ). T he m e e tin g ,  o p e n  to 
a l l  a c t iv e ly  i n t e r e s t e d  o r  e n g a g e d  in  r e s e a r c h  on  a r th r o p o d - b o r n e  v i r u s e s ,  
w as a t te n d e d  by 76 r e g i s t r a n t s .  T he id e a  o f lo o s e  a f f i l ia t io n  w ith  the  
A STM H , a t l e a s t  in  r e g a r d  to h o ld in g  a n n u a l g e n e r a l  m e e t in g s ,  w as 
a p p ro v e d  by th e  a s s e m b la g e  a s  w e re  th e  g e n e r a l  p r in c ip l e s  g u id in g  o p e r a t io n  
o f the  ACAV as  o u tl in e d  by C h a irm a n  R e e v e s .

T he A m e r ic a n  C o m m itte e  on  A r th r o p o d - b o r n e  V i r u s e s ,  a s  a  f r e e  
a s s o c ia t io n  o f i n v e s t ig a to r s  o f a r th r o p o d - b o r n e  v i r u s e s ,  fu n c tio n s  n o t 
a s  p a r e n t  to p e r m a n e n t ly  e s ta b l i s h e d  r e s p o n s i b i l i t i e s  an d  a c t i v i t i e s ,  but 
r a t h e r  to s t im u la te ,  in i t i a t e ,  an d  d e v e lo p  w o r th w h ile  an d  e s s e n t i a l  s c i e n ­
t if ic  a c t iv i t i e s  o f p e r t in e n c e  to th e  a r b o r v i r u s  f ie ld .  O nce  o p e r a t in g  and  o f 
r e c o g n iz e d  v a lu e , the  A CA V  in te n d s  to h an d  th e s e  a c t iv i t i e s  o v e r  to  the  
a p p r o p r ia te  a g e n c y  fo r  c o n tin u e d  o p e r a t io n .

R e c o g n iz in g  a  n e e d  fo r  a  m o re  c o o r d in a te d  a p p ro a c h  in  th e  s tu d y  of 
b i r d s  in  the e c o lo g y  o f a r th r o p o d - b o r n e  v i r u s e s ,  th e  A CAV p ro p o s e d  an
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e x p lo r a to r y  m e e tin g  on th is  s u b je c t .  D r. T .H . W ork , a s  an  ACAV c o m ­
m it te e  m e m b e r ,  w as d e s ig n a te d  a s  c o n v e n o r o f the m e e tin g  w h ich  w as h e ld  
F e b r u a r y  16-17, 1962, a t  the  C o m m u n ic a b le  D is e a s e  C e n te r  in  A tla n ta , 
G e o rg ia . It r e s u l te d  in  fo rm a t io n  o f a  n ew  s u b c o m m itte e  w ho se  a c tu a l  
t i t le  h a s  n o t yet b een  s e t t l e d .  It c o n s is t s  o f D on a ld  D. S ta m m , C h a irm a n , 
J o s e p h  J .  H ick ey  (U n iv e rs i ty  o f W isc o n s in ) , R o b e r t  J . N ew m an  (L o u is ia n a  
S ta te  U n iv e rs i ty ) ,  D av id  E . D av is  (P e n n s y lv a n ia  S ta te  U n iv e rs i ty ) ,  and  
M a u r ic e  W. P ro v o s t  ( F lo r id a  B o a rd  o f H e a lth  E n to m o lo g ic a l  R e s e a r c h  
S ta tio n ) . A s u m m a ry  of the  m e e tin g  p ro c e e d in g s  is  in  p r e p a r a t io n  and  
c a n  be o b ta in e d  on r e q u e s t  f r o m  the C h a irm a n , D r . D .D . S ta m m , V iru s  
E c o lo g y  L a b o ra to r y ,  C o m m u n ic a b le  D is e a s e  C e n te r ,  A tla n ta , G e o rg ia .

D r . R . M. T a y lo r ,  C h a irm a n  of the  S u b c o m m itte e  fo r  In fo rm a tio n  
E x c h a n g e , r e p o r te d  th a t w ith  d is t r ib u t io n  o f the  fo u r th  i s s u e  o f the  I n f o r m a ­
tion  E x ch a n g e  in  N o v e m b e r , in te r n a t io n a l  p a r t ic ip a t io n  h ad  b een  s u c c e s s f u l ly  
im p le m e n te d  in  a c c o rd a n c e  w ith  re c o m m e n d a tio n  o f the  I960 WHO A r b o r - 
v i r u s  S tu d y  G ro u p  R e p o r t .  The f if th  i s s u e  o f M a rc h  1962, o f w h ich  th is  
r e p o r t  is  a  p a r t ,  w ill go to a  s o m e w h a t l a r g e r  d is t r ib u t io n  a s  d e s ig n a te d  
in  the  l i s t  o f p a r t ic ip a n ts  and  r e c ip ie n t s  w h ich  w ill a c c o m p a n y  th is  i s s u e .
T h is  w as s u g g e s te d  f r o m  the  f lo o r  a t th e  l a s t  a n n u a l g e n e r a l  m e e tin g  o f the 
ACAV. v

T he c a ta lo g u e  o f A r th ro p o d -b o r n e  V ir u s e s  w as r e i s s u e d  a t the  end  of 
J a n u a r y  1962. S ti l l  in c o m p le te ,  it  now  c o n ta in s  110 e n t r i e s  w ith  a n o th e r  20 
in  p ro d u c tio n , e x p e c te d  to be d is t r ib u te d  in  a co u p le  o f m o n th s . It sh o u ld  
r e a c h  150 e n t r i e s  w ith in  the n ex t y e a r .  T he c o s t  o f the  c a ta lo g u e  l im i t s  i ts  
d is t r ib u t io n  to one to an in s t i tu t io n  o r  g e o g ra p h ic a l  lo c a l i ty  w h e re  i t  w ill be 
a c c e s s ib le  fo r  s tu d y  by in t e r e s t e d  in v e s t ig a to r s .  In o r d e r  to k e e p  in fo rm a tio n  
c u r r e n t ly  up to d a te  on  v i r u s e s  r e g i s t e r e d  in  the  c a ta lo g u e , an  a b s t r a c t  
r e p ro d u c t io n  and  d is t r ib u t io n  s e r v i c e  h a s  b e e n  d e v is e d  w h ich  w ill o p e r a te  
in  c o n ju n c tio n  w ith  the c a ta lo g u e .  T h e s e  a b s t r a c t s  w ill be d ra w n  f r o m  
B io lo g ic a l  A b s t r a c ts  and  o th e r  p u b lis h e d  s o u r c e s  and  w ill be i s s u e d  ab o u t 
e v e r y  two m o n th s .

W ith r e v is e d  i s s u e  o f the  a r b o r  v ir u s  c a ta lo g u e  and  in i t ia t io n  o f an  
a b s t r a c t  s e r v ic e  to k ee p  r e g i s t r a t i o n s  c u r r e n t ,  i t  b e c o m e s  o f t im e ly  
im p o r ta n c e  to d e v e lo p  a  m e c h a n is m  fo r c a ta lo g u e  re v ie w , p a r t i c u l a r l y  
in  r e g a r d  to n o m e n c la tu re  and  c la s s i f ic a t io n .  B e c a u s e  o f i t s  in te r n a t io n a l  
im p o r ta n c e ,  th is  r e q u i r e s  a  r e v ie w  m e c h a n is m  d e v e lo p e d  f r o m  an  i n t e r ­
n a t io n a l  r a t h e r  th an  A m e r ic a n  o r ig in .



D r. J o r d i  C a s a ls ,  C h a i rm a n  o f th e  S e ro lo g ic  R e a g e n ts  S u b c o m m it te e ,  
r e p o r te d  on m e e tin g s  h e ld  in  N o v e m b e r  an d  M a rc h , w ith  t e c h n ic a l  c o m m u n i­
c a t io n s  e x c h a n g e d  in  the i n t e r i m ,  c o n s id e r in g  m e th o d s  fo r  p ro d u c in g  g ro u p  
s c r e e n in g  and  u n g ro u p e d  s p e c i f ic  a r b o r v i r u s  r e f e r e n c e  a n t i s e r a .  A m e e tin g  
o f s p e c ia l  c o n s u l ta n ts  to th e  N IA ID  R e a g e n ts  P r o g r a m  m e t F e b r u a r y  20 a t 
T he R o c k e f e l le r  F o u n d a tio n  L a b o r a to r ie s  in  N ew  Y o rk  to o u tl in e  p r o to c o ls  
and  s p e c i f i c a t io n s  fo r  c o n t r a c t o r s  i n t e r e s t e d  in  u n d e r ta k in g  p ro d u c tio n  o f 
a r b o r v i r u s  r e f e r e n c e  r e a g e n t s .  T h e s e  tw o g ro u p s  a r e  e s s e n t i a l l y  th e  s a m e  
and  a r e  to be d ra w n  f r o m  in  th e  fo r m a t io n  o f an  A r b o r v i r u s  P a n e l  fo r  N IH  
w h ich  is  e x p e c te d  to be o r g a n iz e d  in  th e  im m e d ia te  f u tu r e .  It i s  e x p e c te d  
th a t  th e  A CA V  S e ro lo g ic  R e a g e n ts  S u b c o m m it te e  fu n c tio n  w ill d is s o lv e  in to  
a c t iv i ty  o f th e  n ew  p a n e l w ith  s i m i l a r  o b je c t iv e s  a t  th a t  t im e .

T he  p r o b le m  of r o ta t io n  o f m e m b e r s h ip  o f th e  e x e c u tiv e  c o u n c i l  o f the 
A CAV w as c o n s id e r e d  a t  le n g th . An o u ts id e  n o m in a tin g  c o m m it te e  o f the  
th r e e ,  u n d e r  c h a i r m a n s h ip  o f W. M. H am m o n , w as s e t  up  to  r e c o m m e n d  a 
f o r m a l  s y s t e m  of r o ta t io n  and  fo r  n o m in a tio n  o f n e w  m e m b e r s  a t the  n e x t 
a n n u a l g e n e r a l  m e e tin g  o f the A CA V . A s ta g g e r e d  o r d e r  of r e t i r e m e n t  
of the  p r e s e n t  e x e c u tiv e  c o u n c il  h as  a l r e a d y  b e e n  e s ta b l i s h e d .

T he n e x t a n n u a l g e n e r a l  m e e tin g  o f the  A CA V  w ill be h e ld  9-12  a m , 
W e d n e sd a y , O c to b e r  31, 1962, a t th e  B i l tm o r e  H o te l, A tla n ta , G e o rg ia ,  in  
a s s o c ia t io n  w ith  th e  a n n u a l m e e tin g  o f the A ST M H . A ll i n v e s t ig a to r s  an d  
o th e r s  w ith  p a r t i c u l a r  i n t e r e s t  in  an d  a c t iv i ty  w ith  a r th r o p o d - b o r n e  v i r u s e s  
a r e  u rg e d  to a t te n d . T h ey  n e e d  n o t be m e m b e r s  o f the  A STM H  to p a r t i c ip a t e  
in  th e s e  m e e t in g s .

-  7 -

W illia m  C. R e e v e s ,  C h a i rm a n  
T e lf o r d  H. W o rk , S e c r e t a r y  
E x e c u tiv e  C o u n c il , A m e ric a n  
C o m m itte e  on A r th r o p o d - b o r n e  V ir u s e s

A F R IC A N  VIRUS - B r i t i s h  C o lo n ia l  O ff ic e , L o n d o n , r e p o r t s  m o re  th an  
one m il l io n  A f r ic a n s  in  U g an d a  and  K en y a  a r e  a f f l ic te d  by a  n ew  v i r u s  d i s e a s e  
c a l le d  O 'n y o n g -n y o n g  o r  " th e  j o i n t - b r e a k e r ,  " c h a r a c t e r i z e d  by h ig h  f e v e r ,  
c r ip p l in g  jo in t  p a in s ,  i tc h in g  r a s h ,  an d  sw o lle n  g la n d s .  No d e a th s  r e p o r t e d  
but p a th o lo g is ts  f e a r  n ew  and  m o r e  s e v e r e  f o r m s  o f m a la d y  m a y  o c c u r .
V iru s  is  c a r r i e d  by 2 s p e c ie s  o f m o s q u i to e s  - -A n o p h e le s  fu n e s tu s  and  
A n o p h e le s  g a m b ia e .  I n v e s t ig a to r s  b e l ie v e  d i s e a s e  m a y  be la te n t  a m o n g  
f o r e s t  a n im a ls ,  p o s s ib ly  m o n k e y s , and  h a s  o n ly  r e c e n t l y  b eg u n  to a f f l ic t  
m a n . (N Y T  1-28)
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A n n o u n ce m e n t o f S y m p o s iu m  on " Im m u n iz a tio n  A g a in s t A rb o r  V iru s
In fe c tio n s  "

A sy m p o s iu m  on " Im m u n iz a tio n  A g a in s t  A rb o r  V iru s  In fe c t io n s "  
is  b e in g  p la n n e d  fo r the a n n u a l m e e tin g  o f the A m e r ic a n  S o c ie ty  o f 
T r o p ic a l  M ed ic in e  in  A tla n ta , G e o rg ia , on  F r id a y  a f te rn o o n , N o v e m b e r  
2, 1962. T he s y m p o s iu m  w ill w e lc o m e  p r e s e n ta t io n s  d e a lin g  w ith  
r e c e n t  d e v e lo p m e n ts  r e g a r d in g  a tte n u a te d  s t r a i n s  of d en g u e ,
J a p a n e s e ,  W est N ile , K y a s a n u r  and  V e n e z u e la n  v i r u s e s  in c lu d in g  
th e i r  e f f ic a c y  and  s a fe ty  in  a n im a ls  and  m a n . In a d d itio n , in fo rm a tio n  
b e a r in g  on the b ro a d  im m u n o lo g ic  c o v e ra g e  w ith in  a g iv en  C a s a ls  
g ro u p  w hich  m a y  be o b ta in e d  by s e q u e n tia l  in o c u la tio n  o f s e le c te d  
k il le d  o r  liv in g  v i r a l  v a c c in e s ,  w ill be c o n s id e r e d  fo r in c lu s io n ,  N ew  
and  p e r t in e n t  d a ta  on in a c t iv a te d  v a c c in e s  a g a in s t  m e m b e rs  of the  
a r b o r  g ro u p  m a y  be w o rth y  of in c lu s io n . S u g g e s te d  c o n tr ib u t io n s  sh o u ld  
be d i r e c te d  to D r. J o s e p h  S m a d e l, D iv is io n  o f B io lo g ie s  S ta n d a rd s ,  
N a tio n a l In s t i tu te s  of H e a lth , B e th e s d a  14, M a ry la n d , b e fo re  Ju n e  1,
1962.

R e p o r t  f ro m  A m e r ic a n  T ype C u ltu re  C o lle c tio n , V ira l  and  R ic k e t t s i a l  
R e g is t r y  and  D is t r ib u t io n  C e n te r ,  S eco n d  E d it io n  1959, and

S u p p le m e n t 1961
A T C C

A r th ro p o d -b o r n e  V iru s e s S tr a in D e s ig n a tio n
G ro u p  A:

C h ik un g u n y a S27 D
E a s t e r n  eq u in e  e n c e p h a l i t is M a s s a c h u s e t ts D
M ay a ro T R 4675 D
S e m lik i  F o r e s t O r ig in a l  s t r a i n
S in d b is A r - 334
V e n e z u e la n  eq u in e  e n c e p h a l i t is D onkey  N o. 1 S p e c . P m t.
W e s te rn  eq u in e  e n c e p h a l i t is C a li fo rn ia D

G ro u p  B:
D engue T ype 1 H aw aii (m o u se PHS

2
a d a p te d )

N ew  G u in e a  C. PHS
3 H87 PHS
4 H241 PHS
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A T C C
A r th r o p o d - b o r n e  V ir u s e s  S t r a in  D e s ig n a t io n

G ro u p  B: (C o n tin u ed )

I lh e u s
J a p a n e s e  e n c e p h a l i t i s  
K y a s a n u r  F o r e s t  
L o u p in g  i l l
M u r ra y  V a lle y  e n c e p h a l i t i s
N ta y a
P o w a s  s a n
R u s s ia n  s p r i n g - s u m m e r  

e n c e p h a l i t i s  
S t. L o u is  e n c e p h a l i t i s  
U g an d a  S 
W est N ile  
Y e llo w  F e v e r  
Z ik a

U n c la s  s i f ie d :

A n o p h e le s  A 
A n o p h e le s  B 
B u n y a m w e r a 
B w a m b a  F e v e r  
C a l i f o r n ia  e n c e p h a l i t i s  
C o lo ra d o  t ic k  f e v e r  
S an d fly  f e v e r  - N a p le s  
S a n d fly  f e v e r  - S ic i l ia n  
W y e o m y ia

O r ig in a l  s t r a i n  
N a k a y a m a PHS
P 96 05 S p e c . P m t
1930/1 (E n g la n d ) S p e c . P m t
N o. 1 PHS
O r ig in a l  s t r a i n  
B y e r s S p e c . P m t
M o sco w , B -4 PHS

H u b b a rd D
O r ig in a l  s t r a i n
B 95 6 PH S
17D D
O r ig in a l  s t r a i n D

(M R 766)

O r ig in a l
O r ig in a l
O r ig in a l D
M 459 D
B F S -2 8 3  
F lo r io  (N - 7180) D

O r ig in a l

K ey
D = D a n g e r o u s ;  PH S  = R e le a s e d  w ith  a p p ro v a l  o f U n ite d  S ta te s  P u b lic  
H e a lth  S e r v ic e ;  S p e c . P m t .  = S p e c ia l  P e r m i t ,  r e l e a s e d  o n ly  a f t e r  A T C C  
r e c e iv e s  w r i t te n  p e r m i t  f r o m  U n ite d  S ta te s  P u b lic  H e a lth  S e r v ic e  o r  
D e p a r tm e n t  o f A g r ic u l tu r e .
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R E P O R T  F R O M  D R. MAX T H E IL E R , D IR E C T O R  
R O C K E F E L L E R  FO U N D A T IO N  VIRUS L A B O R A T O R IE S

NEW  YORK, N. Y.

T he w o rk  of the R F V L  in  N ew  Y o rk  fo rm s  an  in te g r a l  p a r t  of 
the a r th r o p o d - b o r n e  v ir u s  p r o g r a m  of T he R o c k e fe l le r  F o u n d a tio n . T he 
w o rk  in  N ew  Y o rk  is  p r i m a r i ly  c o n c e rn e d  w ith  the  m o re  th e o r e t i c a l  
a s p e c t s ,  w h e re a s  the f ie ld  s ta t io n s  a r e  m o re  im m e d ia te ly  c o n c e rn e d  
w ith  th e  v a r ie ty ,  p r e v a le n c e ,  and  e p id e m io lo g y  o f the v i r u s e s  o c c u r r in g  
in  th e i r  r e g io n s .  In the 1961 a n n u a l r e p o r t  w ill a p p e a r  s e c t io n s  d e a lin g  
w ith  b io p h y s ic a l ,  b io c h e m ic a l ,  e n to m o lo g ic a l ,  t i s s u e  c u l tu r e ,  and  
im m u n o lo g ic a l  s tu d ie s .  H e re  i t  is  p la n n e d  to s u m m a r iz e  o n ly  c e r ta in  
s e c t io n s  of the r e p o r t .

O ne o f the m a in  p ro b le m s  of th e s e  l a b o r a to r i e s  is  the q u e s tio n  of 
v iru s  c la s s i f ic a t io n .  T h is  h as  b een  s u m m a r iz e d  in  a s e r i e s  o f ta b le s  
w hich  a ffo rd  an  u p - to - d a te  s u m m a r y  of o u r  k n o w led g e  o f the  v a r ie ty  
and  d is t r ib u t io n  of the v a r io u s  a g e n ts  p ro v e n  o r  s u s p e c te d  o f b e in g  
a r th r o p o d - b o r n e .

T he m e th o d  of c la s s i f ic a t io n  a d o p te d  d ep e n d s  e n t i r e ly  on im m u n o ­
lo g ic a l  s tu d ie s .  To d a te ,  s e v e n te e n  im m u n o lo g ic a l  g ro u p s  o r  c o m p le x e s  
a r e  r e c o g n iz e d . It m u s t  be e m p h a s iz e d ,  h o w e v e r , th a t  th e r e  is  good 
e v id e n c e  th a t so m e  o f th e s e  g ro u p s  m ay  be r e l a t e d  to e a c h  o th e r .  If 
th e s e  f in d in g s  a r e  s u b s ta n t ia te d ,  th en  s e v e r a l  of o u r  g ro u p s  w ill b ec o m e  
m e rg e d , th u s re d u c in g  the p r e s e n t  n u m b e r . It is  q u ite  c l e a r  th a t o u r  
k n o w led g e , a t p r e s e n t ,  is  q u ite  in a d e q u a te  to s e t  up  a d e f in itiv e  v ir u s  
c la s s i f ic a t io n .

In the ta b le s  a r e  l i s te d  143 d is t in c t  a g e n ts .  O f th e s e ,  103 a r e  
m e m b e r s  o f g ro u p s  and  40 a r e  a t  p r e s e n t  s t i l l  u n g ro u p e d . It is  q u ite  
p o s s ib le  th a t so m e  of the l a t t e r  m a y , on f u r th e r  s tu d y , p ro v e  not to be 
a r th r o p o d - b o r n e .  If to th e s e  a r e  ad d ed  the  d is t in c t  im m u n o lo g ic a l  ty p e s  
b e lo n g in g  to the two g ro u p s , A fr ic a n  h o r s e - s i c k n e s s  and  b lu e - to n g u e  o f 
sh e e p , the  to ta l  n u m b e r  o f a r b o r  v i r u s e s  (p ro v e n  and  s u s p e c te d )  is  
a p p ro x im a te ly  160.

T he r e s u l t s  of s tu d ie s  d u r in g  the y e a r  h av e  ad d ed  s e v e r a l  n ew  
a r b o r  v i r u s e s .  In g ro u p  A, an  a g e n t, AR 35645, f r o m  B e le m  h a s  b een  
show n  to be d if fe re n t  f r o m  a l l  o th e r  m e m b e r s  o f the  g ro u p . T h re e  
a g e n ts ,  a l l  f r o m  A u s t r a l ia ,  a r e  a p p a re n t ly  n ew  g ro u p  B v i r u s e s  T he 
N e g is h i  v i r u s  f r o m  J a p a n  h as  b een  show n  to be a  n ew  m e m b e r  o f the 
R u s s ia n  t ic k b o rn e  c o m p le x . A s e v e n th  m e m b e r  h a s  b een  ad d e d  to 
g ro u p  C. Two n ew  B u n y a m w e ra  g ro u p  a g e n ts ,  one f r o m  A f r ic a  and  the
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o th e r  f r o m  B e le m , a r e  d e s c r ib e d ,,  T he  T a h y n a  v i r u s ,  i s o la te d  f r o m  
m o s q u i to e s  in  C z e c h o s lo v a k ia ,  h a s  b ee n  sh o w n  to b e lo n g  to the 
C a l i f o r n ia  c o m p le x . S e v e ra l  n ew  v i r u s e s ,  a s  y e t u n g ro u p e d , h av e  b e e n  
ad d ed  to o u r  l i s t s .  T h e s e  o r ig in a te d  in  J a p a n , A u s t r a l i a ,  an d  B e le m .

T he g e o g ra p h ic  d i s t r ib u t io n  o f o th e r  a g e n ts  h a s  b e e n  e x te n d e d .
T he T s h a lo v a  v i r u s  f r o m  C z e c h o s lo v a k ia  h a s  b e e n  sh o w n  to be a  s t r a i n  
of C h i t to o r ,  p r e v io u s ly  know n only in  M a la y a  an d  In d ia . S e v e r a l  i s o l a t e s  
f r o m  C o lo m b ia  h av e  b ee n  sh o w n  to be s t r a i n s  o f U na. S e v e r a l  s t r a i n s  
o f A rg e n tin ia n  e q u in e  e n c e p h a l i t i s  h av e  b e e n  sh o w n  to be s t r a i n s  o f E E E .
B E  AN 32260 f r o m  B e le m  a p p e a r s  to be id e n t i c a l  w ith  the  T u r lo c k  v i r u s  
o f C a l i f o r n ia .  B E  AN 35112 w as fou nd  to be id e n t i c a l  -with the  L u k u n i 
v i r u s  p r e v io u s ly  know n o n ly  f r o m  T r in id a d .  T h e  C hu k u  v i r u s ,  i s o la te d  
f r o m  m a n  in  N ig e r ia  by M a c n a m a ra  and  d e s c r ib e d  by h im  a s  a  s t r a i n  
of Z ik a  ( T r a n s .  R o y . S oc . T ro p . M ed. & H yg. , 1954, 48 , 139), h a s  
b ee n  p ro v e n  to be id e n t ic a l  w ith  th e  S po nd w en i v i r u s .  T h is  im m u n o lo g ic a l  
id e n t i ty  w as e s ta b l i s h e d  by HI, C F , N T , and  a n t ib o d y  a b s o r p t io n  s tu d ie s .

T he  g r e a t e s t  a id  in  v i r u s  c l a s s i f i c a t i o n  is  u n d o u b te d ly  the  d e v e lo p ­
m e n t o f h e m a g g lu t in in s  and  h e m a g g lu t in a t io n  in h ib i t io n  t e s t s .  To d a te ,  
h e m a g g lu t in in s  h av e  b een  o b ta in e d  f r o m  9 6 d i s t in c t  a g e n ts .  O f e q u a l 
im p o r ta n c e  and  o f m o re  u n i v e r s a l  u s e  is  th e  c o m p le m e n t  f ix a t io n  t e s t .
B y  the  u se  o f th e s e  tw o t e s t s ,  an  a g e n t c a n  u s u a l ly  be id e n ti f ie d  w ith  
s p e e d  and  a c c u r a c y .

An a n a ly s is  o f the d is t r i b u t io n  o f th e  143 l i s t e d  a g e n ts  r e v e a l s  
th a t  th e  l a r g e s t  n u m b e r  h av e  b e e n  i s o l a t e d  in  S ou th  A m e r ic a  (58), fo llo w e d  
by the E th io p ia n  r e g io n  (35) and  th e  O r ie n ta l  r e g io n  (28). T h e s e  a r e  
l a r g e ly  t r o p i c a l  a r e a s .  F r o m  th e  v a s t  P a l e a r c t i c  r e g io n ,  o n ly  20 
a g e n ts  h av e  b e e n  d e s c r ib e d .  We h av e  r e c o r d s  o f 13 a g e n ts  f r o m  N o r th  
A m e r ic a  and  9 f r o m  the A u s t r a l a s ia n  r e g io n .  In  th is  a n a ly s i s ,  the  
r e m a r k a b l e  f a c t  e m e r g e s  th a t  o f the  143 d is t in c t  a g e n ts ,  o n ly  14 a r e  c o m m o n  
b e tw e e n  any  tw o o r  m o re  b io g e o g ra p h ic a l  r e g io n s .  T h e  d i s t r ib u t io n  o f 
s o m e  o f th e s e ,  s u c h  a s  yellow ' f e v e r ,  w h ich  o c c u r s  in  A f r ic a  an d  S o u th  
A m e r ic a ,  an d  two ty p e s  of d e n g u e , w h ich  h av e  a  w ide d is t r ib u t io n ,  is  
p ro b a b ly  due to t r a n s p o r t a t i o n  o f th e s e  in f e c t io n s  an d  th e i r  c o m m o n  
v e c to r ,  A ed e s  a e g y p ti ,  by m a n . T h is  m a r k e d  r e g io n a l  d i s t r ib u t io n  is  
o f p r im e  im p o r ta n c e  in  e s ta b l is h in g  r e g io n a l  d ia g n o s t ic  c e n t e r s .  O n ly  
a g e n ts  w h ich  h av e  b e e n  show n  to o c c u r  in  th e  p a r t i c u l a r  z o o g e o g ra p h ic a l  
r e g io n  n e e d  to be c o n s id e r e d .  G ro u p  im m u n e  s e r a  c a n  be r e a d i ly  p r e p a r e d  
in  m ic e .  S uch  s e r a  c a n  be u s e d  in  HI, C F , and  n e u t r a l i z a t io n  t e s t s .
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In the  s tu d y  of s t r a i n s  of th e  s a m e  v i r u s  i s o la te d  in  d if f e r e n t  
z o o g e o g ra p h ic a l  r e g io n s ,  i t  h a s  b een  found  th a t  th e r e  a r e  c l e a r l y  m a rk e d  
d if f e r e n c e s  d ep e n d in g  on  the  re g io n  of i s o la t io n .  The s t r a i n s  of 
C h ik u n g u n y a  i s o la te d  in  B an g k o k  a p p e a r  to be id e n tic a l  w ith  e a c h  o th e r ,  
but d if fe r  f r o m  the  s t r a i n s  i s o la te d  in  A f r ic a .  S in d b is  v i r u s  h a s  a  v e r y  
w ide d is t r ib u t io n ,  h av in g  b ee n  i s o la te d  in  A u s t r a l ia ,  the P h ilip p in e  
I s la n d s ,  M a lay a , In d ia , and  A f r ic a .  A s tu d y  of th e s e  r e v e a le d  th a t 
th e s e  s t r a i n s  co u ld  be d iv id e d  in to  th r e e  v a r i e t i e s  d ep en d in g  on the  th r e e  
re g io n s  w h e re  th e y  w e re  i s o la te d  v iz . , A u s t r a l a s ia ,  O r ie n ta l  re g io n , 
and  A f r ic a .  In a  s i m i l a r  m a n n e r ,  s t r a i n s  o f E E E  i s o la te d  in  S o u th  
A m e r ic a  c l e a r l y  d if fe r  f r o m  N o r th  A m e ric a n  s t r a i n s .  T h e s e  f in d in g s  
a ffo rd  c le a r  e v id en c e  th a t  the  e x c h a n g e  o f v i r u s e s  b e tw ee n  two d is t in c t  
z o o g e o g ra p h ic a l  re g io n s  m u s t  be a r a r e  e v e n t, u n le s s  it  be a s s u m e d  
th a t  a  v e r y  r a p id  im m u n o lo g ic a l  ch an g e  o f the  v i r u s  o c c u r s  w hen it  
is  in t ro d u c e d  in to  a n ew  re g io n . T he a r th r o p o d - b o r n e  v i r u s e s  a r e  
e x c e e d in g ly  s ta b le  im m u n o lo g ic a l ly , and  i t  is  fo r  th is  r e a s o n  th a t  o u r  
c la s s i f ic a t io n  is  an  im m u n o lo g ic a l  o n e . S tr a in s  o f the  s a m e  v ir u s  
o c c u r r in g  in  two d is t in c t  z o o g e o g ra p h ic a l  r e g io n s ,  m u s t  h av e  found 
s u i ta b le  e c o lo g ic a l  c o n d itio n s  in  b o th  r e g io n s .  T h is  im p l ie s  th a t  in  
bo th  s u i ta b le  v e r te b r a te  h o s ts  and  v e c to r s  a r e  p r e s e n t .  T h e s e  a r e  no t 
l ik e ly  to be the s a m e  in  two d is t in c t  r e g io n s .  L a b o r a to r y  p a s s a g e  in  
d if f e r e n t  v e r te b r a te  h o s ts  o r  t i s s u e  c u l tu r e s ,  tho u gh  le a d in g  to m a rk e d  
c h a n g e s  in  p a th o g e n ic ity , p ro d u c e  a t  m o s t  y e ry  m in o r  im m u n o lo g ic a l  
c h a n g e s . So fa r  we a r e  n o t a w a re  o f any  s tu d ie s  in  w h ich  im m u n o ­
lo g ic a l  c h a n g e s  have b een  in d u ce d  in  a  v i r u s  by p ro lo n g e d  t r a n s m i s s i o n  
by two d is t in c t  a r t h r o p o d - v e c to r s .

S om e o b s e r v a t io n s  m ad e  in  the s tu d y  o f the t ic k - b o r n e  c o m p le x  
m a y  be p e r t in e n t .  E x te n s iv e  s tu d ie s  w ith  n u m e ro u s  s t r a i n s  h av e  show n  
th a t th is  c o m p le x  co u ld  be d iv id e d  in to  d i s t in c t  ty p e s . H e re  we a r e  
c o n c e rn e d  o n ly  w ith  two of th e s e  - the F a r  E a s t e r n  RSSE and  th e  C e n tr a l  
E u ro p e a n  v i r u s .  T he n o r m a l  v e c to r s  of th e s e  a r e  Ix o d es  p e r s u lc a tu s  fo r 
the F a r  E a s t e r n  RSSE and  Ix o d es  r ic in u s  fo r  the  C e n t r a l  E u ro p e a n  v i r u s .  
In a  r e c e n t  s tu d y  o f s e v e n  i s o l a t e s  f r o m  the  L e n in g ra d  a r e a ,  fiv e  w e re  
show n to be C e n tr a l  E u ro p e a n  s t r a i n s  and  two F a r  E a s t e r n  R SSE s t r a i n s .  
B o th  of the l a t t e r  had  b een  is o la te d  f r o m  Ix o d es  r i c in u s .  In the L e n in g ra d  
a r e a ,  the d is t r ib u t io n  o f th e s e  two s p e c ie s  o f t ic k s  o v e r la p .  H e re  we, 
th u s , h av e  an  e x a m p le  o f an  id e n t ic a l  v i r u s  b e in g  t r a n s m i t t e d  by two 
d is t in c t  s p e c ie s  o f t ic k s .
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R E P O R T  F R O M  D R. A. C . S A E N Z , M E D IC A L  O F F IC E R , VIRUS 
D ISE A SE S , DIVISION O F  C O M M U N IC A B L E  D ISEA SES 

W O RLD  H E A L T H  O R G A N IZ A T IO N , G E N E V A , S W IT Z E R L A N D

WHO A rth ro p o d -  b o rn e  V iru s  P r o g r a m  

E s ta b l i s h m e n t  o f a  n e tw o rk  of A r th r o p o d - b o r n e  V iru s  R e g io n a l  R e f e r e n c e
L a b o r a to r ie s

F o llo w in g  th e  r e c o m m e n d a t io n s  o f th e  S tu d y  G ro u p  on A r th r o p o d -  
b o rn e  V ir u s e s  w h ich  m e t in  G e n e v a  in  S e p te m b e r  I9 6 0 , a  n e tw o rk  of 
A r th r o p o d - b o r n e  V iru s  R e g io n a l  R e f e r e n c e  L a b o r a to r ie s  w as e s t a b l i s h e d  
d u r in g  1961 an d  is  now  fu n c tio n in g . T he s e v e n  l a b o r a to r i e s  l i s t e d  b e lo w  
h av e  b e e n  d e s ig n a te d  in  th is  c a p a c i ty :

A f r ic a V iru s  R e s e a r c h  I n s t i tu te  
E a s t  A f r ic a n  H igh  C o m m is s io n  
P . O , B ox  49 
E n te b b e
U g an d a

T he A m e r ic a s V iru s  and  R i c k e t t s i a  S e c tio n  
C o m m u n ic a b le  D is e a s e  C e n te r  
U .S . P u b lic  H e a lth  S e r v ic e  
A tla n ta  22, G e o rg ia

A u s t r a l a s i a D e p a r tm e n t  o f M ic ro b io lo g y  
T he Jo h n  C u r t in  S ch o o l o f M e d ic a l 

R e s e a r c h
A u s t r a l ia n  N a tio n a l  U n iv e r s i ty  
C a n b e r r a ,  A u s t r a l i a

C e n t r a l  E u ro p e I n s t i tu te  o f V iro lo g y  
C z e c h o s lo v a k  A c a d e m y  o f S c ie n c e s  
M ly n sk a  d o lin a
B r a t i s l a v a  9, C z e c h o s lo v a k ia

USSR V iru s  E n c e p h a l i t i s  S e c t io n  
I n s t i tu te  fo r  P o l io m y e l i t i s  and  

V iru s  E n c e p h a l i t i s  
USSR A c a d e m y  o f M e d ic a l  S c ie n c e s  
K ie v o k o c e  C h a u s s e e  
M o sco w  B -2 7 , USSR
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W e s te rn  E u ro p e  M e d ic a l R e s e a r c h  C o u n c il
N a tio n a l  In s t i tu te  fo r  M e d ic a l 

R e s e a r c h
T he R id g e w a y , M ill H ill 
L o ndon , N .W . 7 
UK

W e s te rn  P a c if ic  
(ex c lu d in g  

A u s t r a la s ia )

D e p a r tm e n t  of V iro lo g y  and
R ic k e t ts io lo g y

N a tio n a l  In s t i tu te  o f H ea lth  
284 K a m io s a k i - c h o ja m a r u  
S h in a g a w a -k u
Tokyo, J a p a n

T h e ir  m a in  fu n c tio n s  m a y  be o u tl in e d  a s  fo llo w s :

1. Id e n tif ic a t io n  and  s tu d y  of v i r u s  s t r a i n s  i s o la te d  in  the  a r e a s  
c o v e re d  by the l a b o r a to r i e s .

2. M a in ten a n c e  o f p ro to ty p e  s t r a i n s  i s o la te d  in  the  a r e a s  of 
c o v e ra g e  and  m ak in g  th e m  a v a i la b le  to o th e r  l a b o r a to r i e s  c o l la b o ra t in g  
in  the  s c h e m e .

3. P r e p a r a t io n  a n d /o r  c o n tro l  o f r e f e r e n c e  s e r a  f r o m  v i r u s e s  
i s o la te d  in  th e i r  a r e a s  o f c o v e ra g e ,  and  d is t r ib u t io n  of s m a l l  a m o u n ts  
o f th e m  to c o l la b o ra t in g  l a b o r a to r i e s .

4. T ra in in g  of v i r o lo g is t s  in  th is  f ie ld  a c c o rd in g  to f a c i l i t i e s  
a v a i la b le .

5. C o n su lta n t a d v ic e  to n a t io n a l  o r  f ie ld  l a b o r a to r i e s .
6. A s s i s ta n c e  o r  a d v ic e  w hen e p id e m ic s  o c c u r .

7. C o lle c tio n  and  t r a n s m i s s i o n  o f e p id e m io lo g ic a l  in fo rm a tio n

8. C o lle c tio n  and  c i r c u la t io n  o f te c h n ic a l  in fo rm a tio n  am o n g  
c o l la b o ra t in g  l a b o r a to r i e s .

E f f o r ts  w ill be m ad e  to in s u r e  the a p p r o p r ia te  c o o p e r a t io n  and  
c o o rd in a t io n  in  the w o rk  o f th is  s y s te m  of R e fe re n c e  L a b o r a to r ie s  th ro u g h  
e x c h a n g e  o f in fo rm a tio n ,  v i s i t s  b e tw ee n  the  p e r s o n n e l  o f the  d if f e r e n t

to WHO.
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l a b o r a t o r i e s ,  and  the  o r g a n iz a t io n  o f m e e tin g s  to d i s c u s s  c o m m o n  
p r o b le m s  and  r e a c h  a g r e e m e n t  on  th e  u se  o f l a b o r a to r y  te c h n iq u e s .

B i r d s  a s  d i s s e m in a to r s  o f a r th r o p o d - b o r n e  v i r u s e s

A s s i s ta n c e  h a s  b een  g iv e n  to th e  B o m b a y  N a tu r a l  H is to r y  S o c ie ty  
to c a r r y  ou t b i r d  m ig r a t io n  s tu d ie s  in  the  K u tch  a r e a  of the  S a u r a s h t r a  
p e n in s u la  w h e re  a g r e a t  n u m b e r  o f b i r d s  f r o m  the  m ig r a t io n  c u r r e n t  
N. E . to S. E . , o r  v ic e  v e r s a ,  c o m e  to r e s t .  ( P r in c ip a l  in v e s t ig a to r  - 
D r . S a l im  A li) L a rg e  n u m b e rs  o f b i r d s  h av e  b e e n  c a u g h t, id e n t i f ie d ,  
and  r in g e d  in  th r e e  s u c c e s s iv e  m ig r a t in g  s e a s o n s .  P a r a s i t e  t ic k s  
h av e  b e e n  c o l le c te d  and  s a m p le s  o f o r g a n s ,  t i s s u e s ,  an d  b lo o d  h av e  
b ee n  o b ta in e d  fo r  v i r o lo g ic a l  s tu d i e s .  T he V iru s  R e s e a r c h  C e n tr e  
in  P o o n a  h a s  c o l l a b o r a te d  in  th e s e  s tu d ie s .

S im i l a r  in v e s t ig a t io n s  w e re  c a r r i e d  o u t d u r in g  th e  s p r in g  m ig r a t io n  
s e s s io n  1961 in  th e  s o u th e r n  p a r t  o f S p a in  by a  te a m  o f B r i t i s h  i n v e s t i ­
g a to r s  u n d e r  th e  t e c h n ic a l  d i r e c t io n  o f D r . C . E . G o rd o n  S m ith  o f the 
L o n d o n  S ch o o l o f H y g ien e  and  T r o p ic a l  M e d ic in e .

Y e llo w  F e v e r  in  E th io p ia

An I n fo rm a l  M e e tin g  o f A d v is e r s  on Y e llo w  F e v e r  R e s e a r c h  w as 
h e ld  in  G e n e v a  f r o m  2 5 -2 7  O c to b e r  1961 to d i s c u s s  the  p la n  fo r  an  
in q u ir y  in to  the  e p id e m io lo g y  o f y e llo w  fe v e r  in  E th io p ia .  S ev e n  e x p e r t s  
a t te n d e d  the  m e e tin g .  In v e s t ig a t io n s  a r e  b e in g  c a r r i e d  o u t a t the  p r e s e n t  
m o m e n t w ith  th e  s u p p o r t  o f W HO.

JO IN T  R E P O R T  F R O M  G M L -M A R U  (G ORG AS M E M O R IA L  
L A B O R A T O R Y , PA N A M A , AND M ID D L E  A M E R IC A  R E S E A R C H

U N IT , C A N A L  Z O N E )

D r. P a u l in e  P e r a l t a ,  D r . M a r g a r e t  G ra y s o n , an d  D r . P e d ro  G a lin d o

T h is  f i r s t  n e w s le t t e r  r e p o r t  to be p r e p a r e d  jo in t ly  by th e s e  tw o 
l a b o r a to r i e s  r e l a t e s  p r i m a r i ly ,  bu t n o t e x c lu s iv e ly ,  to l o n g - t e r m  
in v e s t ig a t io n s  o f the  a r t h r o p o d - b o r n e  v i r u s e s  o f P a n a m a .  T h e s e  a r e  
b e in g  c o n d u c te d  in  A lm ir a n te ,  an  a r e a  o f t r o p i c a l  r a i n  f o r e s t  c l im a te  
lo c a te d  in  th e  p ro v in c e  o f B o c a s  d e l  T o ro ,  in  e x t r e m e  n o r th w e s t e r n  
P a n a m a . T he  r e p o r t  in c lu d e s  r e s u l t s  o f th e  f i r s t  27 m o n th s  o f o b s e r v a ­
t io n s  f r o m  th is  a r e a ,  a s  w e ll  a s  th o s e  f r o m  C a n ito  an d  o th e r  a r e a s  
p e r t in e n t  to o u r  s tu d ie s  on  V e n e z u e la n  e q u in e  e n c e p h a l i t i s .
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I s o la t io n s  f r o m  B o c a s  d e l  T o ro

A to ta l  o f 147 v i r a l  a g e n ts  w as i s o la te d  a t G o rg a s  M e m o r ia l  
L a b o ra to r y  f r o m  the fo llo w in g  s o u r c e s :  13 f r o m  h u m an  s e r a ;  47 f r o m  
178,418 m o s q u ito e s  an d  P h le b o to m u s  s a n d f l ie s ;  17 f r o m  s e r a  o f ro d e n ts ;  
4 f r o m  b lood  s a m p le s  of w ild  b i r d s ;  65 f r o m  s e n t in e l  m ic e ;  and  1 f r o m  
a s e n t in e l  c h ic k e n .

In  a d d itio n , 39 i s o la te s  w e re  o b ta in e d  f r o m  180, 755 m o s q u ito e s  
and  P h le b o to m u s  s a n d f lie s  p r o c e s s e d  a t  the  M idd le  A m e r ic a  R e s e a r c h  
U nit.

A lth o u g h  m an y  of the i s o l a t e s  a w a it id e n t i f ic a t io n ,  so m e  p r o g r e s s  
in  the  c h a r a c t e r i z a t io n  o f th e s e  a g e n ts  h a s  b een  m a d e . T h o se  w hich  
have  b een  id e n tif ie d  a r e  c lo s e ly  r e l a t e d  to o r  id e n t ic a l  w ith  the fo llo w in g  
a r th r o p o d - b o r n e  v i r a l  a g e n ts :  V e n e z u e la n  eq u in e  e n c e p h a l i t is  (h u m a n s , 
r o d e n ts ,  m o s q u ito e s , and  s e n t in e l  a n im a ls ) ;  I lh e u s  e n c e p h a l i t i s  (b ird s  
and  m o s q u i to e s ) ;  A peu  (h u m an ); v e s ic u la r  s to m a t i t i s  (P h le b o to m u s  
s a n d f lie s  and  m o s q u ito e s )  and  U na, G u am a , W y eo m y ia , and  G u a ro a  
(m o s q u i to e s ).

S om e e p id e m io lo g ic a l  w o rk  h a s  b ee n  done on v e s ic u la r  s to m a t i t i s ,  
and  d e ta i le d  in v e s t ig a t io n s  o f the e p id e m io lo g y  of I lh e u s  e n c e p h a l i t i s  and  
V e n e z u e la n  eq u in e  e n c e p h a l i t is  a r e  s t i l l  in  p r o g r e s s .

I lh e u s  e n c e p h a l i t is

T he se q u e n c e  o f I lh e u s  e n c e p h a l i t i s  v i r u s  i s o la t io n s  f r o m  m o s q u ito e s  
and  b ir d s  in d ic a te s  th a t  th is  v i r u s  h a s  b ee n  a c tiv e  in  the s tu d y  a r e a  
d u r in g  the  l a s t  two y e a r s .

V e n e z u e la n  eq u in e  e n c e p h a l i t i s  (V E E )

In A p r i l  1961, V E E  v i r u s  w as f i r s t  i s o la te d  in  the  Is th m u s  f r o m  
a  h u m an  fa ta l  c a s e  r e s id in g  a t C an ito  ( lo c a te d  on the  w e s t s id e  of G atu n  
L a k e ). A s a  r e s u l t  o f th is  i s o la t io n  and  an  o u tb re a k  o f i l l n e s s  d u r in g  
Ju n e  1961 in  A lm ira n te  c o n f i rm e d  as  V E E , in v e s t ig a t io n s  w e re  s t a r t e d  
c o n c e rn in g :  1) E p id e m io lo g y  o f V EE in  C a n ito , 2) E c o lo g y  o f  V EE in 
A lm ira n te  and  3) V EE v a c c in a t io n  w ith  B e r g e 's  a t te n u a te d  v i r u s .

1. E p id e m io lo g y  o f V EE  in  C an ito

In te n s iv e  s tu d ie s  in  th is  a r e a  w e re  c o n d u c te d  d u r in g  M ay.
S ev en  v i r a l  a g e n ts  w e re  i s o la te d  f r o m  20, 519 in s e c t s .  W hile the  id e n ti ty
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of th e s e  i s o l a t e s  h a s  no t b een  e s ta b l is h e d ,  one r e s e m b l e s  V EE  v i r u s  
a s  ju d g ed  by i t s  p a th o g e n ic ity  fo r  m ic e .  F r o m  28 l i t t e r s  o f s e n t in e l  
m ic e  and  200 o n e -d a y  o ld  c h ic k s  e x p o s e d  in  th e  f ie ld  fo r  2 4 -h o u r p e r i o d s , 
no v i r u s e s  w e re  i s o la te d .  F i f te e n  p e r  c e n t  o f 117 h u m a n  s e r u m  s p e c i ­
m e n s  c o l le c te d  e a r ly  in  M ay w e re  found  to h av e  HI an d  N T a n t ib o d ie s  
to V E E  v i r u s .  No c o n v e r s io n s  co u ld  be d e m o n s t r a te d  b e tw e e n  M ay 
and  J u ly , bu t a  few  in s ta n c e s  o f a  d ro p  in  C F  t i t e r  o v e r  th is  p e r io d  
s u g g e s te d  th a t  th e s e  w e re  r e c e n t  in f e c t io n s .  S ix  o f e ig h t h o r s e s  h ad  
s e r u m  C F  a n t ib o d ie s  to V E E .

2. E c o lo g y  o f V E E  in  A lm ir a n te

T he e p id e m io lo g ic  in v e s t ig a t io n  o f th e  o u tb r e a k  in  A lm ira n te  
in d ic a te d  th a t  d u r in g  M ay and  Ju n e  s o m e  60 in d iv id u a ls  h ad  b e e n  
a d m it te d  to th e  A lm ira n te  h o s p i ta l  o r  o u tp a t ie n t  c l in ic  w ith  an  a c u te  
f e b r i le  i l l n e s s  o f unknow n o r ig in .  T he v i r u s  o f V E E  w as r e c o v e r e d  
f r o m  s ix  o f 29 s e r u m  s p e c im e n s  o b ta in e d  f r o m  f e b r i l e  c a s e s  an d  f r o m  
the b lo o d  o f a  m o s q u ito  c o l l e c to r  who b e c a m e  s e v e r e l y  i l l  on J u ly  5, 
th r e e  d ay s  a f t e r  h is  a r r i v a l  in  th e  a r e a  A n a ly s is  o f the c a s e  h i s t o r i e s  
in d ic a te d  th a t  fiv e  o f th e s e  a c q u ir e d  th e  in f e c t io n  in  T a m p ic o  o r  
P a to is to w n , s lu m  s e c to r s  o f A lm ir a n te  b o r d e r e d  on  th r e e  s id e s  by 
m a n g ro v e  an d  p a lm  s w a m p s . T he  720 in h a b i ta n ts  o f th e s e  tw o s e c to r s  
l iv e d  u n d e r  e x t r e m e ly  p o o r  s a n i t a r y  c o n d it io n s  in  160 d w e llin g s  w ith  no 
ru n n in g  w a te r ,  p r iv y  f a c i l i t i e s ,  o r  s c r e e n in g .  T h e  p o s s ib le  V EE  
m o rb id i ty  in  r e s i d e n t s  o f th e s e  tw o s e c t o r s  d u r in g  th e  m o n th s  o f M ay 
and  Ju n e  is  p r e s e n te d  in  T a b le  I. T he c o lu m n  o f f e b r i l e  c a s e s  r e p r e s e n t s  
the n u m b e r  o f p e r s o n s  who r e p o r t e d  d u r in g  in te r v ie w  th a t  th e y  h ad  
e x p e r ie n c e d  a  f e b r i le  i l l n e s s  o f su d d e n  o n s e t ,  a c c o m p a n ie d  by c h i l ls  
and  s e v e r e  h e a d a c h e , d u r in g  th e s e  m o n th s . T h e  c a s e  o f e n c e p h a l i t i s  
w as h o s p i ta l iz e d  fiv e  d ay s  a f t e r  o n s e t  of i l l n e s s ;  b lo o d  o b ta in e d  on th e  
s ix th  d ay  f a i le d  to y ie ld  an y  v i r a l  a g e n t.  T he l a s t  c o lu m n  sh o w s  the  
V E E  is o la t io n  m a d e  f r o m  r e s i d e n t s  o f th e s e  s e c t o r s  who w e re  h o s p i ta l i z e d  
o r  who r e p o r te d  s ic k  to th e  o u tp a t ie n t  c l in ic .

No i l l n e s s e s  o r  f a t a l i t i e s  w e re  r e p o r te d  in  e q u in e s  of the  a r e a  
b e fo re  o r  d u r in g  th e  p e r io d  o f th e  h u m a n  e p id e m ic .  T he te m p o r a l  
s e q u e n c e  o f V E E  v i r u s  i s o la t io n s  f r o m  A p r i l  to N o v e m b e r  is  sh o w n  
in  F ig u r e  1.

Of 242 s e r a  f r o m  w ild  v e r t e b r a t e s  c o l le c te d  in  th e  s tu d y  a r e a  
b e tw e e n  M a rc h  and  S e p te m b e r  1961, s e v e n  y ie ld e d  V E E  v i r u s ,  s ix  f r o m  
the c o tto n  r a t ,  S ig m o d o n  h is p id u s ,  and  one  f r o m  th e  sp in y  r a t ,
P r o e c h im y s  s e m i s p in o s u s .
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M ouse in o c u la tio n s  a t G M L and  M ARU of a l l  m o s q u ito e s  c o l le c te d  
b e tw ee n  A p r i l  and  N o v e m b e r  1961 sh o w ed  th a t 13 of 238 p o o ls  o f th r e e  
s p e c ie s  o f C u lex  y ie ld e d  th e  v i r u s ,  w h e re a s  268 p o o ls  o f o th e r  s p e c ie s  
o f m o s q u ito e s  w e re  n e g a tiv e . S ev en  V EE  is o la t io n s  w e re  m a d e  f r o m  
2, 353 C. ta e n io p u s  m o s q u ito e s  (51 p o o ls ) , fo u r f r o m  5, 719 C . v o m e r i f e r  
(89 p o o ls ) , and  two f r o m  1, 869 C. p ip ie n s  q u in q u e fa s c ia tu s  (98 p o o ls ) .

T he fe e d in g  h a b its  o f C. ta e n io p u s  an d  C. v o m e r i f e r ,  n o c tu r n a l  
s p e c ie s  f r e q u e n t ly  found a t ta c k in g  h u m a n s , ro d e n ts  and  b i r d s , ' i n c r im in a te  
th e s e  two s p e c ie s  a s  the  p ro b a b le  v e c to r s  o f V EE  v ir u s  in  A lm ira n te .
T he two i s o la te s  f r o m  C . p ip ie n s  q u in q u e fa s c ia tu s  w e re  o b ta in e d  f ro m  
p o o ls  o f o v e r  100 m o s q u ito e s  e a c h  c o l le c te d  r e s t i n g  in s id e  the  h o u se s  
of two of the r e s id e n t s  o f P a to is to w n  who e x h ib ite d  v i r e m ia .  T he v e c to r  
e f f ic ie n c y  of th e s e  s p e c ie s  o f C u lex  is  b e in g  a s s a y e d .

B e tw e en  J a n u a ry  and  N o v e m b e r 1961, th r e e  l i t t e r s  o f m ic e  w e re  
e x p o se d  e a c h  w eek  fo r  one n ig h t a t the s tu d y  a r e a  f ie ld  s ta t io n  two m ile s  
o u ts id e  o f A lm ira n te .  No V EE  i s o la te s  w e re  o b ta in e d  b e tw ee n  J a n u a r y  
and Ju n e , bu t b e tw een  Ju n e  and  N o v e m b e r , n in e  of the l i t t e r s  and  20 of 
the s u c k lin g  m ic e  b e c a m e  p o s i t iv e  fo r  V EE v i r u s . .  D iu rn a l  e x p o s u r e s  
o f the  s a m e  w eek ly  n u m b e r  of l i t t e r s  w e re  c a r r i e d  o u t in  the s a m e  a r e a  
b e tw ee n  A u g u st and  N o v e m b e r . A s in g le  s u c k lin g  m o u se  y ie ld e d  V EE 
v ir u s  in  O c to b e r .  \

F r o m  A u g ust to N o v e m b e r , 27 g ro u p s  o f fo u r c h ic k e n s ,  fo u r  to 
five  w eek s  of a g e , w e re  e x p o se d  n o c tu r n a l ly  in  the s a m e  a r e a .  In 
O c to b e r ,  the  b lood  o f one c h ic k e n  y ie ld e d  V EE v i r u s .

It is  n o t p o s s ib le  a t  th is  t im e  to d e te r m in e  w h e th e r  V EE v ir u s  
had  b een  a c tiv e  in  the A lm ira n te  a r e a  b e fo re  the  p r e s e n t  e p id e m ic .  
H o w ev e r, r e s u l t s  of im m u n o lo g ic a l  t e s t s  on the l a r g e  n u m b e r  o f h u m an  
and  a n im a l  s e r a  c o l le c te d  b e fo re  and  d u r in g  the  e p id e m ic  sh o u ld  h e lp  
to c la r i f y  th is  p o in t. P r e s e n t  a c c u m u la te d  in f o r m a tio n  in d ic a te s  th a t 
V EE v i r u s  w as a b s e n t  f r o m  A lm ira n te  f r o m  S e p te m b e r  1959 to A p r i l  1961.

T he c o in c id e n c e  o f b o th  o u tb re a k s  w ith  the  p a s s in g  o f m ig ra t in g  
b ir d s  th ro u g h  the  a r e a  f r o m  the  so u th  and  the  te m p o r a l  s e q u e n c e  of 
v i r a l  i s o la t io n s  te m p t th e  s p e c u la t io n  th a t  the  v ir u s  w as f i r s t  a c q u ir e d ,  
p e r h a p s  f r o m  v i r e m ic  m ig r a to r y  b i r d s ,  by C. v o m e r i f e r  and  C. 
ta e n io p u s , two w ild  s p e c ie s  of m o s q u ito e s  w ith  w ide h o s t  r a n g e s  
in h a b it in g  a  v a r ie ty  o f e c o lo g ic a l  n ic h e s .  In fe c te d  m o s q u i to e s ,  in  tu rn , 
t r a n s m i t t e d  the  v ir u s  to the d e n se  and  p r e s u m a b ly  h ig h ly  s u s c e p t ib le  
p o p u la tio n  o f c o tto n  r a t s  a ro u n d  A lm ira n te .  As the n u m b e r  o f v i r e m ic  
w ild  ro d e n ts  i n c r e a s e d ,  a  c o r r e s p o n d in g ly  g r e a t e r  p ro p o r t io n  of the



-  19 -

v e c to r  p o p u la tio n s  b e c a m e  in fe c te d ,  r e s u l t i n g  in  the  t r a n s m i s s i o n  of 
the v i r u s  to o th e r  s u s c e p t ib le  v e r t e b r a t e  h o s ts ,  s u c h  a s  m a n , s e n t in e l  
m ic e ,  and  s e n t in e l  c h ic k e n s .

3. V E E  V a c c in a tio n  w ith  B e r g e 's  A tte n u a te d  V iru s

B e r g e 's  a t te n u a te d  V E E  v a c c in e  w as g iv e n  to 43 e m p lo y e e s  
o f the  two l a b o r a to r i e s  b e tw e e n  Ju n e  and  A u g u s t 1961. M any of the 
v a c c in e e s  r e m a in e d  a s y m p to m a t ic .  O th e r s  e x p e r ie n c e d  f e v e r ,  m y a lg ia ,  
h e a d a c h e ,  an d  fa t ig u e  of m ild  to m o d e r a te  s e v e r i t y .  T he o n s e t  o f 
s y m p to m s  w as f r o m  o ne to ten  d ay s  a f t e r  v a c c in a t io n .  A tte n u a te d  
V EE v i r u s  w as r e c o v e r e d  f r o m  s e r u m  a s  e a r ly  a s  the  s e c o n d  d a y . It 
w as r e c o v e r e d  f r o m  the th r o a t  an d  s e r u m  o f fo u r  p e r s o n s  who b e c a m e  
i l l  s ix  to ten  d ay s  a f t e r  v a c c in a t io n  an d  f r o m  th e  th r o a t  o f o ne p e r s o n  
a t 16 d a y s .

M ost v a c c in e e s  sh o w ed  a t  l e a s t  s o m e  s e r o l o g ic a l  r e s p o n s e  a t 
one  m o n th ; in  s e v e r a l ,  a n t ib o d ie s  w e re  no lo n g e r  d e m o n s t r a b le  a t  th r e e  
m o n th s . T he lo g  n e u t r a l i z a t io n  in d e x  a t o n e  m o n th  v a r ie d  f r o m  0 to >
2. 5.

In N o v e m b e r  o ne o f th e  Ju n e  v a c c in e e s  d e v e lo p e d  a f e b r i le  i l l n e s s  
s e v e r a l  d ay s  a f t e r  e x p o s u r e  to V EE  v i r u s .  N o n -a t te n u a te d  v i r u s  w as 
i s o la te d  f r o m  th e  th r o a t  and  a s h a r p  r i s e  in  C F , HI, and  n e u t r a l i z in g  
a n t ib o d ie s  fo llo w e d .

T a b le  I. P o s s ib le V EE M o rb id ity in  R e s id e n ts o f P a to is to wn and
T a m p ic o (M ay 1 to J u ly  1, 1961):

Age N o . o f F e b r i l e  c a s e s H o s p i ta l - E n c e p h a l i - V EE V iru s
G ro u p s P e r s o n s (M a y -J u ly ) iz e d t is  C a s e s I s o la t io n s
0 -6 185 19 6 0 0
7-12 149 17 5 1 1
13-20 93 1 1 0 1
21-40 142 10 2 0 2
4 0 -o n 149 10 2 0 0
T o ta ls 718 57 16 1 4
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F ig u r e  1.
M ONTHLY PR O G R E SS O F V EE ISO LA TIO N S IN A L L  HOSTS

ISOLA TIO NS F R O M  M OSQU ITO ES 

ISO LA TIO N S F R O M  R O D E N T  S ER A

L IT T E R S  O F S E N T IN E L  M ICE Y IELD IN G  V EE VIRUS 

ISOLA TIO NS F R O M  HUMAN S E R A

A P R IL  MAY JU N E JU LY AUG. S E P T . O C T . NOV.
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R E P O R T  F R O M  DR. L E S L IE  S P E N C E , TR IN ID A D  R E G IO N A L  
VIRUS L A B O R A T O R Y , P O R T -O F -S P A IN , TR IN ID A D

D u rin g  1961 th e  f ie ld  p r o g r a m  w as r e s t r i c t e d  to B u sh  B u s h  F o r e s t  
in  the  N a r iv a  sw a m p  in  e a s t e r n  T r in id a d  and  w as g r e a t ly  in te n s i f ie d .  
T a b le  I s u m m a r i z e s  the v i r u s e s  e n c o u n te r e d  by s o u r c e .  S e n tin e l  m ic e  
w e re  e x p o s e d  b o th  u n d e r  C a u s e y  h oo d s an d  in  n ew ly  d e v e lo p e d  m o s q u ito  
t r a p s .  T h e s e  t r a p s  d id  n o t d im in is h  in fe c t io n  o f m ic e  an d  i n c r e a s e d  
g r e a t ly  the  n u m b e r  o f m o s q u ito  i s o l a t io n s .  S e n t in e l  m ic e  h o u se d  in  
t r a p s  b e c a m e  in fe c te d  o n ly  d u r in g  n ig h t h o u r s .

I s o la t io n s  f r o m  n o c tu r n a l  m o s q u i to e s  f a r  e x c e e d e d  th o se  o f 
d iu r n a l  s p e c i e s .  E v id e n c e  s u g g e s ts  th a t V E E  an d  a  g ro u p  C v i r u s  
(the C a r a p a r u - l i k e  T R V L  34053-1  p ro to ty p e )  a r e  m o s t  l ik e ly  d e p e n d e n t 
upo n  d i f f e r e n t  p r i m a r y  v e c t o r s .

I n t e r e s t in g  and  u se fu l  e n to m o lo g ic a l  d a ta  w e re  c o l le c te d  d u r in g  
s tu d ie s  on b a it  p r e f e r e n c e ,  2 4 -h o u r  c a tc h e s  a t  g ro u n d  and  f o r e s t  c a n o p y  
(5 5 ')  le v e ls  and  th e  u s e  o f a n o th e r  n ew  t r a p  d e s ig n e d  fo r  a u to m a tic  
in s ta n ta n e o u s  m o s q u ito  s a m p l in g .

Two n ew  T r in id a d  v ir u s  p ro to ty p e s  w e re  i s o la te d ,  o ne  f r o m  
Z y g o d o n to m y s  and  O ry z o m y s  r a t s  and  one f r o m  G ig a n to la e la p s  m i te s  
c o l le c te d  f r o m  O ry z o m y s  r a t s .  B o th  a r e  e th e r  s e n t i t iv e .  T he m ite  
a g e n t h a s  b een  p a r e n t e r a l l y  in o c u la te d  in to  a d u lt  C u le x  q u in q u e fa s c ia tu s  
m o s q u i to e s  an d  the  s a l iv a r y  g la n d s  s u c c e s s f u l ly  p a s s a g e d  th r e e  t im e s  
a t  w ee k ly  i n t e r v a l s .  In fe c te d  m o s q u i to e s  h av e  a ls o  t r a n s m i t t e d  the  
v i r u s  by e n g o rg in g  on s u s c e p t ib le  m ic e .
T a b le  I. I d e n t i f ic a t io n  and  s o u r c e  o f a r th r o p o d - b o r n e  v i r u s e s  i s o la te d  
a t T R V L  d u r in g  1961 (O ne o r  m o re  i s o la t io n s  o f th e  s a m e  v i r u s  f r o m  a  
s e n t in e l  m o u se  fa m ily  r e g a r d e d  a s  a  s in g le  i s o la t io n .  )

Im m u n o lo g ic a l N o. o f i s o - S O U R C E
G ro u p V iru s la t io n s s e n t in e lm o u se w ildro d e n t m o sq . m ite
A V E E 39 13 11 15
B Ilh e u s 7 7
C P r o b a b ly  C a r a p a r u 26 13 8 5
B u n y a m w e ra C a ch e  V a lley 1 1

W y e o m y ia 1 1
G u a m a T R V L  33579 9 2 5 2

N ot ty p ed 19 5 12 2
U n g ro u p e d T R V L  39316-1-5 2 2

T R V L  40233 1 1
T o ta ls 105 33 38 33 1
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R E P O R T  F R O M  D R. A. L. B R IC E N O  ROSSI 
VIRUS S E C T IO N , A R T H R O P O D -B O R N E  VIRUS LA B O R A TO R Y  

IN ST IT U T O  N A C IO N A L D E H IG IEN E 
C A R A C A S, V E N E Z U E L A

O ur a c t iv i t ie s  d u r in g  1961 in c lu d e d  the  s tu d y  of v i s c e r a ,  b lood , 
and  m o s q u ito e s  f ro m  w ild  a r e a s ,  s e n t  to u s  by the  Y ello w  F e v e r  
D iv is io n , by f ie ld  w o rk e rs  o r  in  r e s p o n s e  to p e t i t io n s  m ad e  to 
p a r t i c u l a r  re g io n s  w h e re  s m a l l  e p iz o o tic s  o f e q u in e  e n c e p h a l i t i s  had  
b een  r e p o r te d .  Of th is  l a t t e r  ty p e , we r e c e iv e d  m o s q u ito e s  in  good 
c o n d itio n  f r o m  the S ta te  of A p u re . A lso  s e v e r a l  s p e c im e n s  of b a ts  
and  m o s q u ito e s  w e re  r e c e iv e d  in  c o n n e c tio n  w ith  w o rk  o f the  E n to m o lo g y  
S e c tio n  of th is  in s t i tu te .

C o n tin u in g  th is  w o rk , the  m a t e r i a l  w as in o c u la te d  in to  su c k lin g  
m ic e , to He L a  c e l l  and  c h ic k e n  e m b ry o  c u l tu r e s .

We h av e  b een  p r e p a r in g  h y p e r im m u n e  s e r a  th ro u g h  in o c u la tio n  
o f in a c t iv a te d  o r  a t te n u a te d  and  f r e e z e - d r i e d  v a c c in e s  f r o m  V e n e z u e la n  
eq u in e  e n c e p h a l i t i s ,  e a s t e r n  e q u in e  e n c e p h a l i t i s ,  and  w e s te rn  eq u in e  
e n c e p h a l i t is  v i r u s e s ,  fo llo w ed  by in o c u la tio n s  o f f u r th e r  d ilu tio n s  of 
liv e  v i r u s e s .

B e tw e en  A p r i l  and  Ju ly , s tu d ie s  w e re  m ad e  o f m o s q u ito e s  c a p tu re d  
in  the S ta te s  of C o je d es  and  G u a r ic o , and  b e tw ee n  A u g u s t an d  O c to b e r  
o f new  s p e c im e n s  of m o s q u ito e s  r e c e iv e d  f r o m  the S ta te s  of C o je d e s , 
G u a r ic o , and  M ira n d a . S a m p le s  of b lood  f r o m  15 m o n k ey s f r o m  w ild  
re g io n s  w e re  a ls o  s tu d ie d  d u r in g  th is  p e r io d .

A c a b in  w as b u ilt  to  f a c i l i t a t e  th e s e  s tu d ie s ,  and  a  ro o m  w as 
a r r a n g e d  fo r  the  m a in te n a n c e  o f in o c u la te d  a n im a ls  u n d e r  o p t im a l  c o n ­
d itio n s  o f p ro te c t io n .  S p e c ia l  c a g e s  fo r  f ie ld  w o rk  w e re  a ls o  s e t  up.

In r e la t io n  to the  n e e d s  o f b re e d in g  s u c k lin g  m ic e  fo r th is  w o rk , 
we c a n  r e p o r t  th a t  the l a b o r a to r y 's  a n im a l  c o lo n y  h a s  b een  e x p a n d e d  
so  a s  to m ak e  p o s s ib le  the  in o c u la tio n  of 100 f a m i l ie s  of w h ite  m ic e  
w eek ly .

N o te : T he in o c u la tio n s  w e re  m a d e  in  m ic e  l e s s  th an  24 h o u rs  o ld . The
in o c u la te d  m ic e  w e re  o b s e r v e d  e a c h  m o rn in g  and  a f te rn o o n  fo r  21 d a y s .
In m o s t  s p e c im e n s  a  f i r s t  b lin d  p a s s a g e  w as m a d e , g iv in g  the  s a m e  
r e s u l t s  a s  th e  o r ig in a l  s p e c im e n  u n d e r  the u s u a l  o b s e r v a t io n .
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R E P O R T  F R O M  D R. G. H. B E R G O L D , H EA D , VIRUS D E P A R T M E N T  
IN S T IT U T O  V E N E Z O L A N O  DE IN V E S T IG A C IO N E S  C IE N T IF IC A S  

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

No m a jo r  c h a n g e s  h av e  o c c u r r e d  in the  V iro lo g y  D e p a r tm e n t  
e x c e p t  th a t  D r . M a n fre d  M u s sg a y  r e s ig n e d  a t th e  en d  o f h is  c o n t r a c t  
( J a n u a r y  31, 1962) to tak e  o v e r  th e  V iro lo g y  S e c tio n  of the H y g ien e  
In s t i tu te  in  M a in z , G e rm a n y .

L ao o ra to r-y  lo r  D o m e s tic  A n im a l V ir u s e s :

A. In c o o p e r a t io n  w ith  th e  E n to m o lo g y  L a b o r a to r y ,  it  w as fo u nd  
th a t  v e s ic u la r  s to m a t i t i s  v i r u s  (VSV) m u l t ip l ie s  an d  is  t r a n s m i t t e d  by 
A ed e s  a e g v p ti  a f t e r  in g e s t io n  o r  t h o r a c ic a l  in je c t io n .  T h is  m e a n s  th a t  
VSV sh o u ld  nov  be c la s s i f i e d  a s  an  a r b o r  v i r u s ,  in  a c c o r d a n c e  w ith  
C a s a l s '  d e f in i t io n .

B. It w as found , in e le c t r o n  m ic r o s c o p ic  in v e s t ig a t io n s  th a t  in ta c t  
N e w c a s t le  d i s e a s e  v i r u s  (NDV) p a r t i c l e s  c a n  be found  in  c h ic k e n  e m b ry o  
c e l l s  30 m in u te s  a f t e r  in o c u la tio n .  T h is  in d ic a te s  th a t  m o rp h o lo g ic a l  
in ta c t  NDV p a r t i c l e s  a r e  c a p a b le  of e n te r in g  c e l l s ,  w h ich  is  c o n t r a r y  to 
c o n c lu s io n s  d ra w n  by o th e r s .  A s s u m in g  NDV d i s i n t e g r a t e s  d u r in g  the  
in f e c t iv i ty  p r o c e s s ,  th is  o c c u r s  a p p a r e n t ly  in  the  c y to p la s m , and  n o t
a t the  s u r f a c e  m e m b ra n e  o f c e l l s ,

C. E le c t r o n  m ic r o s c o p ic  in v e s t ig a t io n s  o f th e  d e v e lo p m e n t o f 
\ c s i c u l a r  sro.. -L itis  v i~ us (VSV) in  K B - c e l ls  h av e  r e v e a le d  the  p r e s e n c e  
o f 6 m o r p h o lo g ic a l ly  d if f e r e n t  s t r u c t u r e s  b e l ie v e d  to be v i r u s  s p e c i f i c .
On the  b a s is  o f th e s e  r e s u l t s ,  a s p e c u la t io n  o f the  d e v e lo p m e -L  of VSV 
is  s u g g e s te d .  A c c o rd in g ly , e le c t r o n  t r a n s p a r e n t  s p h e r ic a l  p a r t i c l e s  
w ith  a  d ia m e te r  o f a b o u t 65 m p  d e v e lo p  e ith e  in to : 1) s i m i l a r  but s l ig h t ly
d e n s e r  p a r t i c l e s ,  and  f u r th e r  in to  d e n s e  n o n - in f e c t io u s  s p h e r ic a l  
p a r t i c l e s  (70 m p  in d ia m e te r )  w h ich  a r e  p ro b a b ly  in c o m p le te  v ir u s  
sh o w in g  c o m p le m e n t  f ix a tio n  a c t iv i ty ,  o-r 2) v ia  t r a n s p a r e n t  s p h e r i c a l  
p a r t i c l e s  (100 m p in d ia m e te r )  w ith  two m e m b r a n e s  an d  f u r th e r  to 
s i m i l a r ,  bu t d e n s e  p a r t i c l e s  w h ich  e v e n tu a l ly  g ro w  in to  the  ty p ic a l  
in f e c t io u s  v i r u s  r o d s .

D. In c o o p e r a t io n  w ith  o u r  S e r v ic io  M ed ico , th e  h i s to r y  o t 4 h u m an  
c a s e s  o f l a b o r a to r y  in fe c t io n  w ith  V E E  w as s u m m a r iz e d  an d  p r e p a r e d
fo r p u b l ic a tio n .

E . V E E  v i r u s  p a r t i c l e s  w e re  id e n t i f ie d  in  s u s p e n s io n s  by th e  u se  
o f F e r r i t i n - c o n j u g a te d  V EE v i r u s  a n t ib o d ie s .  C o n c e n tr a t io n  an d
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p u r if ic a t io n  w ith  p ro ta m in e  s u lp h a te ,  and  s e p a r a t io n  of V EE  v ir u s  
p a r t i c le s  by the u s e  o f s u c r o s e  d e n s i ty  g ra d ie n t  c e n tr i fu g a t io n  r e v e a le d  
th a t HA and  C F  a c t iv i t ie s  a r e  a c t iv i t i e s  o f the  in fe c t io u s  v ir u s  p a r t i c l e s .  
A n o n - in fe c t io u s  h e m a g g lu t in in  w as d e te c te d  a f t e r  c e n tr i fu g a t io n  of 
v i r u s  th ro u g h  a  g ra d ie n t  c o lu m n  w ith  pH  2. 7. T h is  r e s u l t  is  i n t e r p r e te d  
a s  a  d is in te g r a t io n  p r o c e s s  o f V E E  v i r u s  p a r t i c l e s .
L a b o ra to r y  o f G ro u p  B A rb o r  V iru s e s

A. A p a r t  f r o m  the i s o la t io n  of the  IV IC  1 s t r a i n  of y e llo w  fe v e r  
f r o m  an  A lo u a tta  s e n ic u lu s  s e n ic u lu s ,  r e p o r te d  p re v io u s ly ,  a n o th e r  
(IVIC 2) i s o la t io n  h as  b een  m ad e  f r o m  the s e r u m  and  l iv e r  o f a  fa ta l  
h u m an  c a s e  in  E s ta d o  T a c h i r a ,  T h is  s t r a i n  (IVIC 2) a p p e a r s  to be 
id e n tic a l  to IV IC  1 s in c e  it  is  c o m p le te ly  n e u t r a l i z e d  by IV IC 1 m o u se  
h y p e r im m u n e  s e r u m .

B . T he e le c t r o n  m ic r o s c o p ic  in v e s t ig a t io n  o f the m o rp h o lo g y  of 
y e llo w  fe v e r  v ir u s  w as c o n tin u e d . S p h e r ic a l  p a r t i c le s  w ith  a d ia m e te r  
o f ab o u t 35 m p , h av in g  a  w e ll d e v e lo p e d  m e m b ra n e ,  a r e  b e l ie v e d  to be 
the in fe c t io u s  y e llo w  fe v e r  v i r u s .  T h is  is  b a s e d  on the fa c t  th a t  p a r t i c l e s  
v e ry  s i m i l a r  in  d im e n s io n  and  s t r u c tu r e  w e re  found in  in fe c te d  m o u se  
b ra in ,  in  m o u se  l iv e r ,  in  KB and  H eL a  c e l l s ,  in  c h ic k e n  f ib r o b la s t s ,
in  s a l iv a r y  g lan d s  of A ed es  a e g y p ti , and  in  s u s p e n s io n  of v i r u s  p a r t i c le s  
p r e p a r e d  by u l t r a c e n t r i f u g a t io n  and  s u c r o s e  d e n s i ty  g ra d ie n t  s e p a r a t io n .  
D if fe re n t  s iz e  p a r t i c le s  u s u a l ly  o c c u r  in  o n ly  one o f the  ab o v e  m e n tio n e d  
p r e p a r a t io n s .  This fin d in g  is  c o n t r a r y  to r e p o r t s  in  the  l i t e r a t u r e  w hich  
d e s c r ib e  p a r t i c le s  w ith  a  50-61 m p  and  2 5 -2 7  m p  d ia m e te r ,  a p p a re n t ly  
w ithou t an y  in te r n a l  s t r u c t u r e .

C . An a p p a ra tu s  to f a c i l i t a te  the p r e p a r a t io n  of p r i m a r y  c e l l  
c u l tu r e s ,  p a r t i c u l a r l y  c h ic k e n  e m b ry o  c e l l s ,  w as d e v e lo p e d  and  w ill 
be d e s c r ib e d  s h o r t ly .  T h is  a p p a r a tu s  is  t im e - s a v in g  (45 m in u te s  to ta l  
t im e  o f p r e p a r a t io n )  and  d e c r e a s e s  c o n s id e r a b ly  the  p o s s ib i l i ty  o f c o n ­
ta m in a tio n  w h ich  is  o f p a r t i c u l a r  i n t e r e s t  in  l a b o r a to r i e s  o p e r a t in g  u n d e r  
d if f ic u lt  c o n d it io n s .

D. F o llo w in g  a  s u g g e s t io n  o f L le r a s  and J u lia o  (II C o n g re s o  L a t i -  
n o a m e r ic a n o  y I N a c io n a l de M ic ro b io lo g ia , S an  J o s e ,  D e c e m b e r  10-17, 
1961), i t  w as found th a t so m e  v i r u s e s  l ik e  v e s ic u la r  s to m a t i t i s  v i r u s  (VSV) 
p ro d u c e  w e ll d e fin e d  p la q u e s  in  c h ic k e n  f ib r o b la s ts  w hen a l l  s e r u m  in  
P o r t e r f i e l d 's  g ro w th  m e d iu m  and  o v e r la y  is  r e p la c e d  by f r e s h ly  p r e p a r e d  
egg  a lb u m e n . T he p o s s ib i l i ty  o f u s in g  o n ly  eg g  a lb u m e n  in  p la c e  o f s e r u m  
is  in v e s t ig a te d  w ith  o th e r  v i r u s e s  in  r e s p e c t  to p la q u e  fo rm a t io n .
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E . E x p e r im e n ts  to o b ta in  r e a d i ly  r e p r o d u c ib le  p la q u e s  w ith  y e llo w  
fe v e r  v i r u s  w e re  c o n tin u e d  u s in g  m a n y  d i f f e r e n t  c o m b in a t io n s  o f m e d ia  
and  d i f f e r e n t  c o n d it io n s .  H o w e v e r , in  s p i te  o f th e  v e r y  g e n e ro u s  a s s i s t a n c e  
f r o m  D r. J .  S- P o r t e r f i e l d ,  no s a t i s f a c t o r y  e x p e r im e n ta l  c o n d it io n s  w e re  
found  so  f a r .

L a b o r a to r y  o f E n to m o lo g y

A. A c o lo n y  o f C u le x  (c u le x )  p ip ie n s  f a t ig a n s  w as e s ta b l i s h e d  fo r  
fu tu r e  e x p e r im e n ts  on  th e i r  p ro b a b ly  t r a n s m i t t i n g  a b i l i ty  of v i r a l  d i s e a s e s .

B . A ed e s  a e g y p ti  m o s q u i to e s  in o c u la te d  w ith  V E E  w e re  s tu d ie d  to 
o b s e r v e  the  r e l a t i v e  in f lu e n c e  o f the v i r u s  on  t h e i r  b io lo g ic a l  c y c le .
T h is  s tu d y  w as done in  c o o p e r a t io n  w ith  D r .  M. M u s sg a y .

C. C o n tin u in g  the  s tu d y  on th e  V e n e z u e la n  fa u n a  an d  th e i r  v i r u s - 
t r a n s m i t t i n g  c a p a c i ty ,  540 m o s q u i to e s  w e re  c o l le c te d  an d  c la s s i f i e d  f r o m  
s e v e r a l  r e g io n s  o f the  c o u n tr y .

R E P O R T  F R O M  D R. C A R LO S SAN M A R TIN  
VIRUS S E C T IO N , F A C U L T A D  D E M E D IC IN A  

C A L I, C O L O M B IA

T he V iru s  S e c tio n  o f the  F a c u l ta d  de M e d ic in a  in  C a li  h a s  d i f f e r e n t  
f ie ld s  o f i n t e r e s t ,  o ne  o f th e m  b e in g  s tu d ie s  o f a r th r o p o d - b o r n e  v i r u s e s .

Up to th e  p r e s e n t  the  m a jo r  e m p h a s is  on th is  p a r t i c u l a r  a s p e c t  
h a s  b een  on s e r o lo g ic a l  s u r v e y s  e s p e c i a l ly  in  a r e a s  a lo n g  the  P a c i f ic  
c o a s t  o f bo th  C o lo m b ia  and  E c u a d o r .

T he m o s t  im p o r ta n t  e v e n t in  th e  l a s t  few  m o n th s  h a s  b e e n  the  
a s s ig n m e n t  by  th e  R o c k e f e l le r  F o u n d a tio n  o f D r . R o b e r t  H. TC okernot 
to the  V iru s  S e c t io n  in  C a li

P r e l i m i n a r y  s tu d ie s  o f a r b o r  v i r u s e s  on th e  P a c i f ic  c o a s t s  o f 
C o lo m b ia  and  E c u a d o r  h av e  in c lu d e d  c o l le c t io n s  o f h u m a n  b lo o d  s p e c im e n s  
s in c e  1957 in  o r d e r  to  g e t in f o r m a t io n  on a n t ib o d ie s  p r e s e n t  in  th o s e  
a r e a s .

We w e re  a b le  to o b ta in  th e  E c u a d o r ia n  b lo o d  s p e c im e n s  th ro u g h  
the  h e lp , c o o p e r a t io n ,  and  f a c i l i t i e s  p ro v id e d  by  D r . L u is  B a q u e r iz o ,  
th e n  D ir e c to r  o f the  In s t i tu to  N a c io n a l  de H ig ie n e  de G u a y a q u il .
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T he in fo rm a tio n  r e p o r te d  on th is  o c c a s io n  r e f e r s  o n ly  to s tu d ie s  
o f V e n e z u e la n  eq u in e  e n c e p h a l i t i s  v i r u s  (V E E ). In e a c h  in s ta n c e  
h e m a g g lu t in a t io n - in h ib i t io n ,  c o m p le m e n t  f ix a tio n , and  n e u t r a l i z a t io n  
t e s t s  w ill be in d ic a te d  by HI, C F , and  N r e s p e c t iv e ly .

O n ly  p e r s o n s  h av in g  s p e n t  th e i r  e n t i r e  l iv e s  on the P a c i f ic  lo w la n d s  
a r e  in c lu d e d . In r e la t io n  to a  few  of the  s e r a  f r o m  E c u a d o r ,  t im e  of 
r e s id e n c y  o f the  s u b je c t  in  th e  a r e a  is  c o n s id e r e d  e q u iv a le n t  to c h r o n o ­
lo g ic a l  a g e , but o n ly  w hen c a r e f u l  q u e s tio n in g  p ro v e d  th a t th e  p e r s o n  
c a m e  d i r e c t ly  f ro m  the v e r y  h ig h  A nd ean  m o u n ta in s  to the  P a c i f ic  
c o a s ta l  a r e a s .

HI w as e m p lo y e d  a s  an  in i t ia l  s c r e e n in g  t e s t ,  the  N t e s t  w as p e r ­
fo rm e d  w hen in d ic a te d .

In e a c h  in s ta n c e  th e  d e n o m in a to r  in d ic a te s  the n u m b e r  of s e r a  
te s te d ,  and  the n u m e r a to r  the n u m b e r  o f s e r a  c o n ta in in g  a n t ib o d ie s  to 
the V EE  v i r u s .

T he fo llo w in g  ta b le  (T ab le  1) sh o w s the  p e r t in e n t  d a ta  f r o m  o u r 
s e r o lo g ic a l  s u rv e y s  th a t  r e l a t e  to d is t r ib u t io n  o f the im m u n ity  to V EE 
v i r u s .  T he lo c a l i t ie s  and  d a te s  o f the  b lood  s a m p le s  a r e  in d ic a te d .

In a  p re v io u s  p u b lic a tio n  (San M a r tin , C. and  D u e n a s , A . , 1959.
A m . J .  T ro p . M ed. & H yg. 8 :346) the  r e la t io n s h ip  b e tw ee n  HI an d  N 
te s t s  w as p r e s e n te d .  A f te r  th e  p r e p a r a t io n  o f th a t  p a p e r ,  197 m o re  
s e r a  w e re  te s te d  in  the  s a m e  c o m p a ra t iv e  w ay. T he r e s u l t s  in d ic a te  th a t, 
a t l e a s t  fo r  the g e o g ra p h ic a l  a r e a s  s tu d ie d  (M a g d a len a  V a lle y , A tla n tic  
c o a s t  and  P a c i f ic  c o a s ts  o f C o lo m b ia  and  E c u a d o r ) ,  o u r  o r ig in a l  s t a t e ­
m e n t is  s t i l l  v a lid . A il th e  w o rk  done up to  the  p r e s e n t  d ay  is  in c lu d e d  
in  the fo llo w in g  ta b le  (T a b le  2).

F r o m  r e s u l t s  o b ta in e d  in  th e  R o c k e fe l le r  F o u n d a tio n  V iru s  
L a b o r a to r ie s  (R o c k e fe l le r  F o u n d a tio n  V iru s  L a b o r a to r ie s  A n n u a l R e p o r t  
fo r 1956), i t  h a s  b een  g e n e r a l ly  a c c e p te d  th a t  c o m p le m e n t  f ix in g  a n t ib o d ie s  
to V EE  v i r u s  in  h u m an  s e r a  d is a p p e a r  w ith in  two y e a r s  a f t e r  in fe c t io n  o r ,  
if  p e r s i s t i n g ,  o c c u r  o n ly  in  r e l a t i v e ly  lo w  t i t e r s  (1:4, 1:8).

We th o u g h t th a t it w ould  be of i n t e r e s t  to s e e  w h e th e r  the  HI t e s t  
m ig h t g ive  s o m e  id e a  ab o u t the  t im e  of in fe c t io n  a s  d o es  the  C F  te s t .  
T h e r e f o r e  196 s e r a  w ith  v a ry in g  HI t i t e r s ,  a l l  o f th e m  p o s i t iv e  in  N 
t e s t s ,  w e re  a s s a y e d  by the  C F  te s t .  T he ta b le  (T a b le  3) sh o w s th a t
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h ig h  t i t e r s  in  th e  HI t e s t  a lm o s t  c e r ta i n ly  in d ic a te  r e c e n t  in fe c t io n  w ith  
V E E  v i r u s  a m o n g  the  s a m p le s  s tu d ie d ,  a n d  v ic e  v e r s a .

In th e  l a s t  two y e a r s  t i s s u e  c u l tu r e  N t e s t s  in  H e L a  c e l l s  h av e  
b e e n  s u b s t i tu te d  fo r  N t e s t s  in  m ic e  fo r  V E E  v i r u s .  B e s id e s  o b v io u s  
a d v a n ta g e s  s u c h  a s  s p a c e ,  a n im a l  c a r e ,  i s o la t io n  an d  so  on, the t im e  
r e q u i r e d  fo r  d e te r m in a t io n  of r e s u l t s  is  c e r t a i n ly  s h o r t e r  w hen  H e L a  
c e l l s  a r e  e m p lo y e d



TABLE 1
DISTRIBUTION OF IMMUNITY TO VEE VIRUS

D ate L o ca1 i t y Age in Y ears T o ta l
1-4 5 -9 10-14 15-19 2 0 -29 30-39 4 0 -49 50 up

30 May 58 C o lo m b ia , Choco (C ondoto  &
A ndagoya) MALE 0 /4 1 0 /1 9 0 /7 0 /8 0 /1 4 1 /8 1/97

FEMALE 0 /2 0 /1 0 /1 0 /4
TOTAL 0 /4 1 0 /1 9 0 /9 0 /9 0 /1 5 1 /8 1/101

24 Aug 57 C o lo m b ia r B ocas d e l San Ju a n
(T ogorom a, P ic h im a , C h a ra m b ira ,
C u e l l a r ,  P a l e s t i n a ) MALE 1/15 5 /1 3 1 /5 1 /2 0 /1 1 /1 0 /3 9 /4 0

female 0 /3 1 /1 3 0 /3 0 /6 0 /2 0 /1 0 /1 1/29
TOTAL 1 /1 8 6 /2 6 1 /8 1 /8 0 /3 1 /2 0 /4 10/69

3 A pr 57 & C o lo m b ia , B u en a v e n tu ra
12 May 58 MALE 0 /2 0 0 /9 1 /23 4 /1 7 4 /1 9 1 0 /2 0 3 /9 2 2 /1 1 7

FEMALE 0 /1 0 /4 2 /3 6 0 /7 0 /1 0 /2 0 /1 2 /5 2
TOTAL 0 /1 0 /2 4 2 /4 5 1 /3 0 4 /1 8 4 /2 1 1 0 /20 3 /1 0 2 4 /169

2 J u l  58 C o lo m b ia , Tumaco MALE 0 /2 2 /4 2 /1 5 1 3 /3 8 7 /1 8 5 /1 0 7 /1 0 3 6 /9 7
FEMALE 0 /2 1 /11 0 /4 4 /1 2 3 /7 1 /4 5 /7 14 /47
TOTAL 0 /4 3 /1 5 2 /1 9 1 7 /5 0 10 /25 6 /1 4 12 /17 50 /1 4 4

8 May 59 E c u a d o r , G u a y a q u il MALE 0 /1 0 /3 2 /2 2 6 /1 8 0 /1 0 2 /5 10/59
FEMALE -

TOTAL 0 /1 0 /3 2 /2 2 6 /1 8 0 /1 0 2 /5 10/59
8 May 59 E c u a d o r , Ancon

MALE 0 /1 0 /4 2 /2 2 3 /2 4 2 /1 1 3 /9 2 /4 0 /2 12 /77
FEMALE 0 /1 0 /2 2 /1 7 0 /1 9 0 /2 0 /4 1 /1 1 /1 4 /4 7
TOTAL 0 /2 0 /6 4 /3 9 3 /4 3 2 /1 3 3 /1 3 3 /5 1 /3 16 /124

8 May 59 E c u a d o r , M ila g ro
MALE 1 /3 0 /3 1 /2 0 /7 1 /6 3 /9 3 /6 9 /3 6
FEMALE 0 /4 0 /3 0 /1 1 /2 0 /5 1 /3 0 /4 1/2 3 /2 4
TOTAL 1/7 0 /3 0 /4 2 /4 0 /1 2 2 /9 3 /1 3 4 /8 12 /60

7 MAy;*59 E c u a d o r , T en g u e l
(H a c ie n d a  'M a r ia
T e re s a " )

MALE 0 /2 2 /7 1 /1 4 6 /1 8 13 /27 4 /1 0 6 /9 3 /4 3 5 /9 1
FEMALE • 1 /3 1 /5 0 /3 1 /5 1 /4 1 /1 5 /2 1
TOTAL 0 /2 3 /1 0 2 /1 9 6 /2 1 14 /32 5 /1 4 7 /1 0 3 /4 4 0 /1 1 2



-  29  -

T a b le  2. C o m p a ra t iv e  r e s u l t s  o f t e s t s  fo r  a n t ib o d ie s  to V EE  v i r u s  
in  s e r a  s tu d ie d  by the HI and  th e  N t e s t s .  '

HI T E S T  N T E S T
S e r a  te s te d T i te r  ♦ N eg . P o s .

346 0 346 0
4 <  10** 2 2

13 10 7 6
17 20 1 16
34 40 5 29
67 80 0 67
89 160 0 89

114 320 + 0 114

♦ E xpressed  a s  the  r e c ip r o c a l  o f the h ig h e s t  s e r u m  d ilu tio n  in h ib i t in g  
h e m a g g lu t in a t io n .

♦ ♦ In a l l  t e s t s  th e  f i r s t  d ilu tio n  o f s e r u m  w as 1:10. In th e s e  c a s e s  
the f i r s t  tu b e  sh o w ed  o n ly  p a r t i a l  in h ib i t io n .

T a b le  3. R e la t io n s h ip  b e tw e e n  a n tib o d ie s  to V E E  v i r u s  in  s e r a  s tu d ie d  
by the HI and  th e  C F  t e s t s .

C F  /H I 10 20 40 80 160 320 320 + 640 640 + 1280 1280 + T o ta l

N eg . 2 11 14 14 17 7 1 1 0 0 0 67
4 0 0 0 12 14 3 2 0 0 0 0 31
8 0 0 0 5 7 11 7 5 5 2 0 42
16 0 0 0 1 5 4 4 2 7 2 2 27
32 0 0 0 0 1 1 2 2 4 3 2 15
64 0 0 0 0 1 0 7 0 4 0 1 13
128 + 0 0 0 0 0 0 0 0 1 0 0 1

T o ta l 2 11 14 32 45 26 23 10 21 7 5 196

T i t e r s  b o th  in  HI an d  C F  t e s t s  a r e  e x p r e s s e d  a s  r e c i p r o c a l s  o f 
d i lu tio n s  o f s e r u m  g iv in g  p o s i t iv e  r e s u l t s .
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R E P O R T  F R O M  D R. O TT IS  R . CAUSEY 
B E L E M  VIRUS L A B O R A T O R Y , B E L E M , B R A Z IL

N u m b e rs  of s a m p le s  s tu d ie d , m e r e ly  b e c a u s e  o f v o lu m e  h av e  
l i t t l e  v a lu e , bu t a s  th e y  d e l in e a te  t r e n d s  and  m a r k  a s s o c ia t io n s  th e y  
g ive  s u b s ta n c e  to an  a r b o r v i r u s  p ic tu r e  th a t w as ten u o u s an d  v ag u e .
T h is  y e a r 's  817 is o la t io n s  (356 in fe c t io n s )  b r in g  to 2, 346 the  n u m b e r  
of s t r a i n s  i s o la te d  and  id e n ti f ie d  in  the  s e v e n  y e a r s  of s tu d y  a t the 
l a b o r a to r y .  T h e s e  r e p r e s e n t  1, 078 in f e c t io n s ,  m o s t  o f th e m  f r o m  
f o r e s t s  n e a r  B e le m  and  on the  B e le m - B r a s i l i a  h ig h w ay . T he in fe c t io n s  
fo r 1961 are show n  in  the  a c c o m p a n y in g  ta b le .

T y p es  new  to B e le m  c o n tin u e  to a p p e a r  in  i s o la te s  f r o m  n e a r ly  
a l l  s o u r c e s .  T h is  y e a r  th e r e  w e re  e ig h t, in c lu d in g  a n ew  m e m b e r  of 
g ro u p  A, w ith  one i s o la te  e a c h  f r o m  A n o p h e le s  n im b u s , P ro e c h im y s  
and  m a n ; a n ew  B u n y a m w e ra  type in  s ix  i s o l a t e s  f r o m  S a b e th in i 
c a p tu r e d  on t r e e  p la t fo rm ;  T u r lo c k  v ir u s  f r o m  one s e n t in e l  m o u se  
g ro u p ; L u ku n i v i r u s  f r o m  A n o p h e le s  n im b u s ;  and  fo u r u n g ro u p e d  ty p e s , 
f ro m  Q ry z o m v s  m ic r o t i s  and  s e n t in e l  m o u s e . O ne of the n ew  O ry z o m y s  
i s o la te s  h as  b een  found a ls o  in  P h le b o to m u s  s ^ . Two o th e r  n ew  h o s ts  
of the  y e a r  a r e  a r e p t i l e  M abo uya  m a b o u y a  w ith  M ir im  v i r u s ,  and  a 
g ro u p  o f n e s t l in g  b ir d s  T ro g lo d y te s  m u s c u lu s  c la r u s  w ith  G u a m a  v i r u s .  
The f ie ld  of s e r o lo g ic a l  s u r v e y  h a s  b een  b ro a d e n e d  e n o rm o u s ly  by 
im p ro v e d  m e th o d s  fo r  the  p ro d u c tio n  of h e m a g g lu t in a tin g  a n tig e n  
f r o m  s e r a  o f in fan t m ic e .  T h is  h as  o p e n ed  up the G u a m a  g ro u p  to the 
HI te c h n iq u e  and  le d  to the  d is c o v e r y  o f r e la t io n s h ip s  b e tw ee n  the  two 
big A m a zo n  c o m p le x e s  o f v i r u s e s  c la s s i f ie d  in  g ro u p s  C and  G u a m a .

T he d is c o v e r y  o f two h u m an  c a s e s  o f O ro p o u c h e  e a r ly  in  the  y e a r  
led  to an  in v e s t ig a t io n  th a t  u n c o v e re d  13 o th e r  c a s e s  w ith  v i r e m ia ,  in  an  
u rb a n  e p id e m ic  of the v ir u s  th a t p ro b a b ly  in v o lv e d  a t l e a s t  11, 000 p e r s o n s  
in  the  d i s t r i c t s  on the G u a ja r a  b ay  w a te r s h e d  a r e a  o f B e le m . B e c a u s e  
of the  s im u lta n e o u s  p r e s e n c e  of an  in f lu e n z a  o u tb re a k , and  n u m e ro u s  
c a s e s  o f a l a s t r i m  and  m a l a r ia  in the c ity , th e r e  w as no g e n e ra l  
a w a re n e s s  o f th is  a r b o r v i r u s  i l l n e s s ,  and  w ith o u t the  l a b o r a to r y  s e a r c h  
fo r o th e r s ,  p ro b a b ly  o n ly  the two o r ig in a l  c a s e s  w ould h av e  b een  
d ia g n o se d .

O ne o f the m y s te r i e s  in  p a s t  y e a r s  h a s  b een  why m o re  v i r u s e s  
w e re  n o t i s o la te d  f r o m  m o s q u i to e s .  W ithou t an y  ch an g e  in  te c h n iq u e , 
one h u n d re d  i s o la t io n s  w e re  m a d e  f ro m  a r th r o p o d s  in  1961. S ix ty  of 
th e s e  c a m e  f r o m  the B e le m - B r a s i l i a  h ig h w ay . T he fin d in g  o f so  m an y  
in fe c te d  m o s q u ito e s  is  p e r h a p s  d ue to  the  b u ild u p  o f n u m b e r  and  v a r ie ty  
o f v i r u s  in  the  s tu d y  a r e a s ,  to d e n s i t ie s  d e te c ta b le  by the  m e th o d s  u s e d .
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T he e x p o s u r e  o f s e n t in e l  m o u se  g ro u p s  and  the  c a p tu r e  of 
m o s q u i to e s  a s s o c ia t e d  w ith  th e m  c o n tin u e s  to be the  b e s t  te c h n iq u e  
fo r  th e  d e te c t io n  and  i s o la t io n  o f a r b o v i r u s e s  in  the  IAN f o r e s t  n e a r  
B e le m . T he m e th o d  of c o n tin u o u s  s a m p lin g  n ow  u s e d  fo r  n e a r ly  
th r e e  y e a r s  a t th is  p la c e  is  y ie ld in g  in f o r m a t io n  ab o u t th e  ty p e s ,  
in c id e n c e ,  an d  c y c le s  o f a r b o r v i r u s e s  th a t  c a n  o n ly  be g a in e d  o v e r  
a  p e r io d  o f t im e .

O ne o f th e  s p e c ia l  p l e a s u r e s  in  e p id e m io lo g ic a l  r e s e a r c h  is  
w a tc h in g  th e  d e f in i t iv e  p ic tu r e  e m e r g e  f r o m  a m a s s  o f a c c u m u la te d  
d e ta i l s  an d  a p p e a r  a t l a s t  f r a m e d  in  i t s  p la c e  a m o n g  o th e r  e m e r g in g  
and  f in is h e d  p o r t r a i t s .  T he  p ic tu r e  o f V E E  in  th e  A m a zo n  f o r e s t s  
is  f a r  f r o m  c o m p le te ,  b u t th e  c o n c e p tio n  o f a  r o d e n t - m o s q u i to  
(C u lex ) a s s o c ia t io n  and  o f c y c l ic  a c t iv i ty  in  a  g iv e n  a r e a  h a s  b e c o m e  
c l e a r e r  w ith  o b s e r v a t io n s  o v e r  tw o c o m p le te  c y c le s ,  in c lu d in g  th r e e  
e p iz o o t ic  y e a r s  (1957, 1959, 1961), i n t e r s p e r s e d  by tw o a p p a r e n t ly  
s i l e n t  y e a r s  (1958, I960) in  th e  IAN f o r e s t .

T he m o d e s t  b e g in n in g  in  t i s s u e  c u l tu r e  te c h n iq u e s  b eg u n  in  
M a rc h  w ith  p r i m a r y  c e l l  c u l tu r e s  by  D r . H e n d e r s o n  an d  ta k e n  up in  
J u ly  w ith  He L a  c e l l s  by  D r . G ild a  G o m e s  B ru n o -L o b o , p a id  
d iv id e n d s  in  th e  l a s t  t r i m e s t e r  w hen p o l io m y e l i t i s  a p p e a re d  in  e p id e m ic  
f o rm  in  B e le m  and  w as c o n f i rm e d  by l a b o r a to r y  i s o la t io n  o f p o l io v i ru s  
T ype I .



V iru s  In fe c tio n s  by T ype and  S o u rc e  1961

No. H um an W ild A n im a l S e n tin e l A n im a l A rth ro p o d
In fe c tio n s R o d en t O th e r M ouse M onkey

A: V EE 22 12 2 8
M ay a ro 29 1 28
A u ra 1 1
U na 7 7
A R 35645* 3 1 1 1

B: B u s s u q u a r a 4 1 3
Ilh eu s 13 1 12

C: O r ib o c a 5 5
M u ru tu cu 12 12
A peu 2 2
C a r a p a r u 61 58 1 2
Ita q u i 26 1 22 3

GUAM A:
G u am a 33 1 1 27 4
C atu 15 10 5
M oju 10 1 7 2
(not ty p ed ) 51 1 45 5

C A P IM :
C a p im 10 4 4 2
G u a ja r a 8 7 1
A N 20076 2 2

M IRIM :
M ir im 4 1 3BUN Y A M W ERA :
W y eom yia  C ach e  V alle 3

y 2 32K a ir i 1 1AR32149* 6 6SIM B U :
O ro p o u c h eT U R L O C K : 16 16
T u r lo c k * 1 1A N O P H E L E S :
L u ku n i* 1 1U N G R O U P E D :T a c a iu m aA N 27326* 2r 1 2

22 1 2 1A N 37944* 1 1
T o ta ls 356 18 11 3 220 4 100♦ New to B e le m  in  1961.
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R E P O R T  F R O M  D R, M ARIANO D U N A Y EV IC H  
A R B O R  VIRUS S E C T IO N  

IN S T IT U T O  N A C IO N A L  D E M IC R O B IO  LO G IA  
BU EN O S A IR E S , A R G E N T IN A

M u lt ip l ic a t io n  o f Ju n in  V iru s  (H e m o r rh a g ic  F e v e r )  in  T is s u e  C u l tu r e

Ju n in  v i r u s  h ad  b een  p ro p a g a te d  in  th is  an d  o th e r  l a b o r a to r i e s  
in  s u c k lin g  m o u s e , g u in e a  p ig , c h ic k  e m b ry o , an d  He L a  c e l l s .  In 
th is  l a s t  s y s te m ,  i t  w as n e c e s s a r y  to m a in ta in  th e  c e l l s  in  s p e c ia l  
c o n d it io n s  a  lo n g  p e r io d .  We c o u ld  m u lt ip ly  th e  v i r u s  in  p r i m a r y  
t i s s u e  o f d i f f e r e n t  a n im a ls  a s  a  p o s s ib le  s o u r c e  fo r  the  p ro d u c tio n  
o f an  e x p e r im e n ta l  v a c c in e  th a t  is  u n d e r  s tu d y . T h e  v i r u s  m u l t ip l ie s  
w ith o u t C P E  in  g u in e a  p ig , h a m s t e r ,  an d  m o u s e  k id n e y  an d  a t a 
lo w e r  t i t e r  in  m o u se  and  c h ic k e n  f ib r o b la s t .  T h e  t i t e r s  o f t i s s u e  
c u l tu r e  f lu id s  sh o w ed  a  m a x im u m  a t  5 to 7 d ay s  o f in o c u la tio n .
We a r e  s tu d y in g  the  i n t e r f e r o n  p ro d u c tio n  by th e s e  c u l tu r e s  an d  th e s e  
c o n d it io n s  o f th e  v i r u s  m u l t ip l ic a t io n  a s  a  p o s s ib le  e x p la n a tio n  o f 
s o m e  b io lo g ic a l  a s p e c t s  l ik e  a b s e n c e  o f C P E , lo w e r in g  o f th e  t i t e r  
in  s e r i a l  p a s s a g e ,  e tc .  A h e m a g g lu t in in  in  t i s s u e  c u l tu r e  is  u n d e r  
s tu d y  b e c a u s e  o f the  f a i lu r e  o f o b ta in in g  o ne  f r o m  s u c k lin g  m o u s e  b r a in .

R E P O R T  F R O M  D R . JO S E  M. V A N E L L A  
D IR E C T O R , IN S T IT U T E  O F  V IR O LO G Y  

C O R D O B A , A R G E N T IN A
T he i s o la t io n  is  r e p o r te d  o f two s t r a i n s  o f the  e q u in e  

e n c e p h a lo m y e l i t i s  v i r u s  " w e s te r n "  ty p e , b e s id e s  o ne  " e a s t e r n "  
ty p e  p r e v io u s ly  r e p o r te d ,  f r o m  h o r s e s  in  C o rd o b a , A rg e n tin a ,  
d u r in g  the  s u m m e r  1 9 5 7 -58 . T he  im m u n o lo g ic  s tu d y  is  p e r f o r m e d  
by m e a n s  o f n e u t r a l i z a t io n ,  c o m p le m e n t  f ix a t io n ,  an d  h e m a g g lu t in a t io n  
t e s t  o f th e s e  an d  th r e e  o th e r  s t r a i n s  r e c e iv e d  f r o m  the  p ro v in c e  o f 
B u e n o s  A ir e s  and  th e  R e p u b lic  of U ru g u a y . T h e s e  l a s t  s t r a i n s  
w e re  a ls o  i s o la te d  d u r in g  th e  s a m e  p e r io d  an d  w e re  c l a s s i f i e d  a s  
" w e s te r n "  ty p e .

C o m p le m e n t  f ix a tio n  t e s t s  w e re  p e r f o r m e d  w ith  17 b lo o d  s a m p le s  
o b ta in e d  d u r in g  th e  s a m e  p e r io d  an d  in  th e  s a m e  a r e a s  o f the  r e p o r te d  
i s o l a t io n s .  S e r a  o f h o r s e s  c o n ta in e d  C F  a n t ib o d ie s  to  e a s t e r n  and  
w e s te r n  ty p e s  o f e q u in e  e n c e p h a lo m y e l i t i s  v i r u s  a s  w e ll a s  to  S t. L o u is  
e n c e p h a l i t i s  v i r u s .
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R E P O R T  F R O M  D R. B R U C E  M CIN TO SH  
ARBO R VIRUS R E S E A R C H  UNIT 

SOU TH  A FR IC A N  IN S T IT U T E  F O R  M E D IC A L  R E S E A R C H  
JO H A N N ESB U R G , R E P U B L IC  O F SO U TH  A F R IC A

A n tib o d y  s u r v e y s :
HI and  N t e s t s  h av e  b een  done on 980 h u m an  s e r a  c o l le c te d  f r o m  

A fr ic a n  r e s id e n t s  o f 24 lo c a l i t ie s  in  th e  lo w -ly in g  c o a s ta l  r e g io n s  of 
s o u th e r n  N a ta l and  the e a s t e r n  C ape P r o v in c e .  T he s e r a  w e re  a l l  
t e s te d  in  the HI t e s t  a g a in s t  a n tig e n s  to the  fo llo w in g  v i r u s e s ;
(1) G ro u p  A: S in d b is , S e m lik i, C h ik u n g u n y a , M id d e lb u rg . (2) G ro u p  
B: H 336 ( U ganda S - l ik e ) ,  W e s s e ls b ro n ,  S p o n d w en i, W est N ile ,
Z ik a . (3) B u n y a m w e ra  g ro u p : B u n y a m w e ra , G e r m is to n .  (4) U n g ro u p ed : 
R if t  V a lley  f e v e r .  T he s e r a  p o s i t iv e  to th e s e  a n tig e n s  a t s e r u m  d ilu tio n s  
o f 1 /2 0 , 1 /4 0 , o r  1 /80  w e re  th en  t e s te d  a g a in s t  the r e s p e c t iv e  v i r u s  w ith  
the  N te s t  u t i l iz in g  m ic e . In a d d itio n , N t e s t s  on  m o s t  o f th e s e  s e r a  
w e re  done w ith  4 v i r u s e s ,  v iz .  , N du m u , W itw a te r s r a n d , L u m bo , and  
P o n g o la , fo r  w h ich  a  s a t i s f a c to r y  HA a n tig e n  is  n o t a v a i la b le .  T he 
r e s u l t s  sh o w ed  th a t S in d b is , H 336, W e s s e ls b ro n ,  W est N ile , B u n y a m w e ra , 
G e r m is to n ,  R if t  V a lley  f e v e r ,  and  N dum u v i r u s e s  h av e  p ro b a b ly  in fe c te d  
m an  in  th is  a r e a .  H o w ev e r, the  o v e r a l l  in f e c t iv i ty  r a t e  w as e x t r e m e ly  
low .

HI and  N t e s t s  a r e  a t p r e s e n t  in  p r o g r e s s  on  h u m an , d o m e s t ic  
a n im a l  ( c a t t le ,  s h e e p , g o a t, h o r s e )  and  w ild  ro d e n t  s e r a  c o l le c te d  f r o m  
lo c a l i t ie s  a lo n g  the V aa l and  O ra n g e  R iv e r s  T h e s e  lo c a l i t ie s  a r e  
s i tu a te d  on the h ig h v e ld  (p la te a u )  r e g io n  w hich  e x p e r ie n c e s  a  m o d e r a te ly  
s e v e r e  w in te r .  T he t e s ts  a r e  s u f f ic ie n t ly  f a r  a d v a n c e d  to in d ic a te  th a t, 
w h ile  the h u m an  s e r a  r e f l e c t  low  in f e c t iv i ty  r a t e s ,  the  d o m e s t ic  a n im a l  
and  ro d e n t  s e r a  sh ow  a s u r p r i s in g ly  h ig h  in c id e n c e  o f a r b o r  v ir u s  a c t iv i ty .  
A lth o u g h  a  t ru e  a s s e s s m e n t  of the s i tu a t io n  w ill h av e  to a w a it  c o m p le tio n  
of the N t e s t s ,  i t  w ould a p p e a r  th a t  S in d b is , M id d e lb u rg , H 336, W e s s e l s ­
b ro n , W est N ile , and  G e r m is to n  v i r u s e s  a r e  f a i r ly  p r e v a le n t  in  the  
h ig h v e ld  re g io n .

I s o la t io n  o f v i r u s e s  f r o m  ro d e n ts  and  m i te s ;

F o llo w in g  the in o c u la tio n  o f t i s s u e s  f r o m  665 s m a l l  m a m m a ls  
(m o s t ly  ro d e n ts ) ,  4 v i r u s e s  w e re  i s o la te d  in  m ic e .  T h re e  o f th e s e  
v i r u s e s  h av e  p ro v e d  to be e n c e p h a lo m y o c a r d i t is  v i r u s  and  the  o th e r  
is  s t i l l  u n id e n tif ie d . A f u r th e r  s t r a i n  o f EM C  w as i s o la te d  f r o m
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L a e la p s  m u r ic o la  m ite s  c o l le c te d  o ff the  s a m e  lo t o f ro d e n ts  w h ich  
p ro d u c e d  th e  o th e r  3 s t r a i n s .  T h e s e  r o d e n ts  w e re  c o l le c te d  n e a r  
J o h a n n e s b u rg .

E n to m o lo g ic a l  f ie ld  s tu d ie s  and  v i r u s  i s o la t io n s  f r o m  m o s q u i to e s  and  
t i c k s .

(a) T o n g a la n d .

C o lle c t in g  t r i p s  w e re  m a d e  to th e  N d u m u  F ie ld  S ta tio n  d u r in g  
the  m o n th s  o f J u n e , S e p te m b e r ,  and  O c to b e r  1961, an d  d u r in g  J a n u a r y  
1962. I s o la t io n s  o f P o n g o la  v i r u s  w e re  m a d e  f r o m  A ed e s  (N. ) 
c i r c u m lu te o lu s  d u r in g  Ju n e  and  O c to b e r  1961, a t  th e  b e g in n in g  an d  en d  
o f th e  d r y  s e a s o n  (w in te r ) .  A s e c o n d , a s  y e t u n id e n t if ie d ,  a g e n t w as 
i s o la te d  f r o m  th e  s a m e  m o s q u ito  d u r in g  th e  O c to b e r  t r i p .  T he f in a l  
r e s u l t s  f r o m  th e  J a n u a r y  1962 t r i p  a r e  n o t y e t to h an d  b u t, th u s  f a r ,  a s  
y e t u n id e n tif ie d  a g e n ts  h av e  b een  i s o la te d  f r o m  a  C u le x  (C . ) u n iv i t t a tu s  
p o o l an d  a  poo l o f A ed es  (A e d im o rp h u s ) m o s q u i to e s  in  w h ich  A. (A. ) 
d e n ta tu s  w as n o t d is t in g u is h e d  f r o m  A. (A. ) l e e s o n i ,  A f e a tu r e  o f the  
J a n u a r y  1962 t r ip ,  w h ich  fo llo w e d  tw o d r y  m o n th s , w as the  u n u tu a lly  
l a r g e  n u m b e r s  o f A. (A. ) c u m m in s i  (1, 755) an d  A. (A . ) d e n t a t u s / l e e s o n i  
(479) c o l le c te d .  A s p e c im e n  of A e d e s  (D ic e ro m y ia )  f a s c ip a lp i s  E d w . w as 
c o l le c te d  fo r  th e  f i r s t  t im e  a t N d u m u  an d  in  N a ta l.  A lth o u g h  4, 740 A. (N- ) 
c i r c u m lu te o lu s  w e re  c o l le c te d ,  th e y  w e re ,  on  the  a v e r a g e ,  u n d e r s iz e d ,  
w h ich  w as p ro b a b ly  m e r e ly  a  r e f l e c t io n  o f th e  d r y  c o n d it io n s  w h ich  h ad  
p r e v a i le d  d u r in g  N o v e m b e r  and  D e c e m b e r  1961.

(b) W i tw a te r s r a n d  a r e a .

S in ce  la te  D e c e m b e r  1961, r e g u l a r  t r a p p in g  o f m o s q u i to e s  h a s  
ta k e n  p la c e  a t  O l i f a n ts v le i ,  n e a r  J o h a n n e s b u rg .  T h is  is  a  m a r s h y  a r e a  
n e a r  a  s e w a g e  f a r m ,  and  i t  w as h e r e  th a t  an  i s o la t io n  o f H 336 v i r u s  
w as m a d e  f r o m  C u le x  (N eo cu lex ) ru b in o tu s  in  1958. T h e  t r a p s  u s e d  
w e re  o f the  C a l i fo rn ia n  L a r d - c a n  ty p e  b a i te d  w ith  s o l id  c a r b o n d io x id e .
So f a r ,  2, 733 m o s q u i to e s  h av e  b ee n  t r a p p e d  a t  an  a v e r a g e  r a t e  o f 4 8 . 8 /  
t r a p / n ig h t .  T he  f ig u r e s  fo r  th e  c o m m o n e s t  s p e c i e s  a r e  a s  fo llo w s :
C u le x  (C. ) u n iv i t t a tu s  1, 430 (25. 5 / t r a p / n i g h t ) ;  C u le x  (C . ) t h e i l e r i  299 
(5. 3 / t r a p /n i g h t ) ;  C u le x  sp p . (m a in ly  m e m b e r s  o f C u le x  p ip ie n s  s . l .  )
1 ,0 0 0  (17. 9 / t r a p / n i g h t ) .  D u rin g  th is  p e r io d ,  3 b it in g  c a tc h e s  w e re  m a d e  
y ie ld in g  646 m o s q u i to e s .  V iru s  i s o la t io n s  h av e  a p p a r e n t ly  b ee n  m a d e  
f r o m  a  poo l o f C u le x  u n iv i t t a tu s  f r o m  a  t r a p ,  and  f r o m  a  p o o l o f C u le x  
t h e i l e r i  f r o m  a b it in g  c a tc h .



-  36  -

On 12th A u g u s t 1961, 1,177 A rg a s  p e re n g u e y i  w ere c o l le c te d  f r o m  a 
c l i f f - s w a l lo w  (P e tr o c h e i l id o n  s p i lo d e r a  (S u n d ev a ll))  c o lo n y  h a lf  w ay 
b e tw een  J o h a n n e s b u rg  and  P r e t o r i a .  T he sw a llo w s  h ad  not yet r e tu r n e d  
to th is  c o lo n y  so  the  t ic k s  h ad  s u rv iv e d  f r o m  the  p re v io u s  n e s tin g  s e a s o n .  
S ix  h u n d re d  and  n in e ty  t ic k s  w e re  p r o c e s s e d  a t o n ce  in  23 lo ts  f r o m  w hich  
16 i s o la t io n s  of a  v i r u s ,  AR 3411, w h ich  h ad  b een  is o la te d  f r o m  th is  t ic k  
in  I960 , w e re  o b ta in e d . T he r e m a in in g  t ic k s  w e re  s to r e d  fo r s u r v iv a l  
s tu d ie s .  On 15th D e c e m b e r  1961, 248 o f th e s e  s to r e d  tic k s  w e re  p r o c e s s e d  
in  9 lo ts .  T h e s e  y ie ld e d  6 v ir u s  i s o la t io n s .  T he re m a in in g  tic k s  a r e  
s t i l l  b e in g  k e p t.
M o sq u ito  t r a n s m is s io n  s tu d ie s .

T he fo llo w in g  s u c c e s s f u l  t r a n s m is s io n  e x p e r im e n ts  hav e  r e c e n t ly  
b een  p e r f o r m e d :  H 336 (AR 1115), S in d b is  (AR 169) and  W est N ile  h av e  
b een  t r a n s m i t t e d  by C u lex  p ip i e n s / f a t ig a n s , the c o m m o n  d o m e s tic  
m o sq u ito  of the W itw a te r s ra n d . We h av e  fa i le d  to t r a n s m i t  G e r m is to n  
v i r u s  (AR 1050), W itw a te r s r a n d  v ir u s  (AR 1062) and  AR 3441 (ex  A rg a s  
p e re n g u e y i)  w ith  th is  m o sq u ito . We a ls o  fa i le d  to t r a n s m i t  Lunyo 
v ir u s  in  a  s in g le  a t te m p t  w ith  A ed es  a e g y p ti  s .  s t r .

R E P O R T  F R O M  DR, A. J .  HADDOW , D IR E C T O R  
E A ST  A FR IC A N  VIRUS R E S E A R C H  IN S T IT U T E  

E N T E B B E , UGANDA
O 'n y o n g -n y o n g  in v e s t ig a t io n s ,

The e p id e m ic  c a u s e d  by th is  n ew  g ro u p  A v i r u s  f i r s t  a p p e a re d  in 
n o r th w e s te r n  U gan da  in  e a r ly  1959, and  s p r e a d  in  a  b e lt  s o u th e a s t  a c r o s s  
the c o u n try  by the end  o f 1960, a f fe c tin g  b e tw e e n  40% and  95% of the  
p o p u la tio n  o f a l l  a g e s . T he v i r u s  h a s  c ir c u m n a v ig a te d  L ake  V ic to r ia ,  
c a u s in g  o u tb re a k s  a t the m a in  p o r ts  to the  so u th , e a s t ,  and  w e s t (but 
no t n o r th ) ,  and  h as  s p r e a d  a lo n g  the  r a i lw a y  l in e s  in  T a n g a n y ik a  to the 
c o a s ta l  p la in . It h a s  r e c e n t ly  a p p e a re d  a t the  n o r th e r n  end  o f L ak e  
N y a sa , in  the  T a n g a n y ik a -N y a s a la n d  b o r d e r  a r e a .

The c l in ic a l  a p p e a ra n c e  is  f e v e r ,  s e v e r e  jo in t  p a in s , o ften  a d e n i t i s ,  
and  o fte n  a  s k in  r a s h .  Out of n e a r ly  2 m il l io n  c a s e s ,  no d e a th s  h av e  b een  
r e c o r d e d .  T he know n v e c to r s  a r e  A n o p h e le s  fu n e s tu s  and  A. g a m b ia e . 
L a b o r a to r y  e x p e r im e n ts  to in fe c t  A ed es  a e g y p ti  fa i le d  w h e re a s  
A n o p h e le s  f u n e s tu s , w hen s i m i l a r ly  in fe c te d , m a in ta in e d  ONN v ir u s  
fo r  a t l e a s t  18 d a y s .
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M ouse  a n t i s e r a  to c h ik u n g u n y a  v i r u s  n e u t r a l i z e  ONN but m o u s e  
a n t i s e r a  to ONN v ir u s  do n o t n e u t r a l i z e  CH IK . C o n v a le s c e n t  s e r a  f r o m  
h u m an  c a s e s  of ONN in fe c tio n  p ro d u c e  HI, C F , and  N a n t ib o d ie s  to b o th  
CHIK and  ONN, b u t th e  t i t r e s  o f th e  ONN a n tib o d ie s  a r e  h ig h e r  in  a 
s t a t i s t i c a l l y  s ig n i f ic a n t  n u m b e r  o f c a s e s ,  C o n v e r s e ly ,  a  s tu d y  o f the  
s e r a  f r o m  c a s e s  o f the  o r ig in a l ly  d e s c r ib e d  CHIK e p id e m ic  a t N ew a la  
in  1952-3  sh o w ed  th a t  a lth o u g h  a n t ib o d ie s  to b o th  CH IK  and  ONN w e re  
p r e s e n t ,  th e  CHIK  t i t r e s  w e re  h ig h e r  in  m o s t .

ONN v i r u s  is  v e r y  d if f ic u l t  to a d a p t to o u r  in fa n t  m ic e .  T h e  m o s t  
s u c c e s s f u l  m e th o d  w as to in o c u la te  o n e - d a y - o ld  m ic e  IC , IP , an d  SC 
w ith  a  3 lo g  d ilu tio n  o f in fe c t iv e  h u m an  s e r u m  o r  m o s q u ito  p o o l, an d  to 
p a s s  the  b ra in  o f an y  m o u se  w h ich  e x h ib i te d  g ro w th  r e t a r d a t i o n  o r  a  
c h a r a c t e r i s t i c  p a tc h y  a lo p e c ia  on th e  5 th  to 7 th  p o s t - in o c u la t io n  d ay .
T he b r a in  p a s s a g e  w as a ls o  m a d e  a t a  3 log  d i lu t io n .  T h is  le d  to 
a d a p ta t io n  a f t e r  3-10 p a s s a g e s  in  m o s t  c a s e s .  I s o la t io n s  w e re  a ls o  
c o n f i rm e d  by b le e d in g  s u rv iv in g  m ic e  18 d ay s  a f t e r  in o c u la tio n  and  
d e te c t in g  ONN HI a n t ib o d ie s  in  th e  s e r u m .  A d u lt m ic e  g av e  a  v e r y  
p o o r  a n tib o d y  r e s p o n s e  to u n a d a p te d  s t r a i n s ,  bu t a  good r e s p o n s e  to 
a d a p te d  o n e s .  G u in e a  p ig s  do n o t p ro d u c e  a n t ib o d ie s  e v e n  to m o u s e -  
a d a p te d  s t r a i n s .  ONN v ir u s  p ro d u c e s  p la q u e s  in  c h ic k  e m b ry o  f ib r o b la s t  
m o n o la y e r  c u l t u r e s .

C h ik u n g u n y a  o u tb re a k .

S om e 30 h u m an  c a s e s  o f CH IK  in fe c t io n  h av e  b e e n  c o n f i rm e d  by 
i s o la t io n  o f the v i r u s  f r o m  p a t ie n ts  l iv in g  n e a r  E n te b b e . M ost c a s e s  
o c c u r r e d  in  M a y -J u ly  1961, but s p o r a d ic  c a s e s  h av e  b e e n  s e e n  m o n th ly  
s in c e  th e n . T h e r e  is  a  g r e a t e r  in c id e n c e  o f a d e n i t i s  in  th e s e  c a s e s  th a n  
in  the  N e w a la  e p id e m ic ,  bu t no h a e m o r r h a g ic  co m p lica tio n s> S su ch  a s  
th o se  s e e n  in  th e  F a r  E a s t .  T he v i r u s  w as a ls o  i s o la te d  a t the  s a m e  
t im e  of y e a r  f r o m  5 p o o ls  of A ed e s  a f r ic a n u s  in  Z ik a  f o r e s t ,  an d  f r o m  
2 p o o ls  o f M a n so n ia  fu s c o p e n n a ta  an d  2 m ix e d  p o o ls  o f M. a f r i c a n a  an d  
M u n if o r m is  f r o m  a n o th e r  w ooded  a r e a  y ie ld in g  h u m a n  c a s e s .

H u m an  c a s e s  o f S in d b is  in fe c t io n .

S in d b is  v i r u s  w as i s o la te d  f r o m  th e  b lo o d  o f 5 s ic k  p e o p le  n e a r  
E n te b b e  in  A u g u s t and  S e p te m b e r  1961. We w ou ld  be i n t e r e s t e d  to  h e a r  
o f an y  o th e r  i s o la t io n s  o f S in d b is  f r o m  h u m a n  c a s e s .

T he c l in ic a l  p ic tu r e  w as o f f e v e r ,  h e a d a c h e ,  an d  g e n e r a l  m a l a i s e .  
O ne p a t ie n t  c o m p la in e d  o f jo in t  p a in s  an d  w as a f e b r i l e  w hen b le d . A ll 
c a s e s  w e re  s e e n  on th e  1s t  o r  2nd d a y  o f i l l n e s s .
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HI t e s t s  w ith  A r c to n - e x t r a c te d  a n tig e n s  in d ic a te d  th a t the a g e n ts  
w e re  S in db is  v i r u s .  T h ey  gave s m a l l e r  p la q u e s  in  c h ic k  e m b ry o  f i b r o ­
b la s t  m o n o la y e rs  th a n  AR 339 S in d b is , but in  a  P I t e s t  th e y  gave 
r e c ip r o c a l  and  q u a n ti ta t iv e  in h ib i t io n  w ith  e a c h  o th e r  and  w ith  AR 339.

O th e r  in f e c t io n s .

Two c a s e s  of S em u n y a  in fe c t io n  w e re  s e e n :  the c l in ic a l  m a n i f e s ta ­
tio n s  w e re  s e v e r e  an d  ty p h o id - l ik e . T he v i r u s  sh o w s so m e  c r o s s - C F  
r e a c t io n  w ith  W itw a te r  s r  and .

T h re e  p re s u m e d  la b o r a to r y  in fe c t io n s  w ith  B u n y a m w e ra  and  
one w ith  N a iro b i  s h e e p  d is e a s e  o c c u r r e d :  the  c l in ic a l  c o u r s e s  w e re
v e r y  m ild .

M a lig n a n t L y m p h o m a .

T h is  c a n c e r  o f A fr ic a n  c h i ld r e n  h as  b e e n  show n  to h av e  a  g e o ­
g ra p h ic a l  and  c l im a to lo g ic a l  d is t r ib u t io n  v e r y  s i m i l a r  to th a t o f y e llo w  
fe v e r .  S e r a  f r o m  c a s e s  and  th e i r  r e l a t i v e s  a r e  b e in g  e x a m in e d  fo r  
a r b o v ir u s  a n t ib o d ie s  to in v e s t ig a te  a  h y p o th e tic a l  a r b o v i r u s  a e tio lo g y . 
T he s e r a  h av e  b een  found to c o n ta in  an e x c e p tio n a l ly  h igh  p ro p o r t io n  
of B u n y a m w e ra  im m u n e s .
E n to m o lo g ic a l  in v e s t ig a t io n s .

T he 1 2 0 -ft. s t e e l  to w e r p r e v io u s ly  s i tu a te d  in  the  M panga F o r e s t  
h a s  now , w ith  the g e n e ro u s  h e lp  of fun ds f r o m  W o rld  H e a lth  O r g a n iz a ­
tio n , been  m o v ed  to Z ik a  F o r e s t  and  y ie ld e d  10 i s o la t io n s  o f CHIK in  
1961. In i ts  new  p o s it io n , the to w e r  p r o je c ts  a lm o s t  60 fe e t  ab o v e  the 
c an o p y  and  h a s  u n c o v e re d  the e x is te n c e  o f a  p r e - s u n r i s e  p eak  o f 
b itin g  a c t iv i ty  fo r  A ed es  a f r ic a n u s  20 fe e t  abov e  the can o p y .

In the l a b o r a to r y ,  an  a p p a r a tu s  h as  b een  b u il t  w hich  a llo w s  the  
fe e d in g  c y c le s  o f c a g e d  m o s q u ito e s  to be m e a s u r e d  c o n tin u o u s ly  by 
p h o to g ra p h ic a l ly  r e c o r d in g  the  a m o u n t o f liq u id  re m o v e d  f ro m  a b lo o d  
o r  s u g a r - w a te r  d is p e n s e r .  P r e l i m i n a r y  r e s u l t s  s u g g e s t  th a t a  s in g le  
ch a n g e  in  c o n d it io n s  f ro m  co n tin u o u s  lig h t  to c o n tin u o u s  d a r k n e s s  is  
s u f f ic ie n t ,  a s  in  p re v io u s  o v ip o s i t io n  c y c le  w o rk , to in i t ia te  c y c l ic a l  
fe e d in g  b e h a v io r .

R e q u e s t  fo r in fo rm a tio n .

T he p a tc h y  a lo p e c ia  in  m ic e  m e n tio n e d  u n d e r  the  s e c t io n  on 
"O 'n y o n g  nyong  in v e s t ig a t io n s ’' h a s  b een  d e s c r ib e d  and  f ig u re d  by M. C .
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W illia m s  and  J . P . W oodall in T r a n s .  R . S o c . T ro p . M ed. H yg. (1961) 
55, 135-41. It h a s  b een  s e e n  a ls o  in  e a r ly  p a s s a g e  in fe c t io n s  o f 
c h ik u n g u n y a  and  S in d b is  v i r u s e s ,  and  in  the  m ic e  o f a  M ill H ill , L o nd on , 
co lo n y  in o c u la te d  w ith  o 'n y o n g -n y o n g . In fo rm a t io n  is  r e q u e s te d  f r o m  
an y o n e  who h as  s e e n  a s i m i l a r  a lo p e c ia  in  t h e i r  m ic e  w hen in fe c te d  
w ith  a r b o v i r u s e s .

P o s t  v a c a n t.

T h is  in s t i tu te  h a s  a  v a c a n c y  fo r  a  v i r o lo g i s t  f r o m  A p r i l  1962; 
a  w o rk e r  w ith  an  i n t e r e s t  in  h is to p a th o lo g y  w ou ld  be p r e f e r r e d .  S a la r y  
in  the  M e d ic a l R e s e a r c h  O f f ic e r /S e n io r  M. R .O .  s c a le  fo r  m e d ic a l ly  
q u a l if ie d  w o r k e r s ,  o r  in  th e  S c ie n t i f ic  O f f i c e r /S e n io r  S. O. s c a le  fo r  
n o n - m e d ic a l  s ta f f .

R E P O R T  F R O M  D R. JA C K  R . SC H M ID T  
V IRO LO G Y  D E P A R T M E N T  

U. S. N A V A L  M E D IC A L  R E S E A R C H  U NIT NO. 3 
C A IR O , E G Y P T

P h le b o to m u s  f e v e r
S tu d ie s  o f th e  r o le  of P h le b o to m u s  p a p a ta s i i  a s  the  n a tu r a l  v e c to r  

o f p h le b o to m u s  fe v e r  v i r u s  c o n tin u e d . E ig h t i s o l a t e s  f r o m  w ild -c a u g h t  
£ .  p a p a ta s i i  c o l le c te d  d u r in g  the I960 s e a s o n  h av e  b e e n  id e n ti f ie d  a s  
the  S ic i l ia n  ty p e  o f p h le b o to m u s  f e v e r  v i r u s .  T he m a jo r i ty  w e re  r e c o v e r e d  
f r o m  s a n d f l ie s  p r o c e s s e d  a f t e r  b lo o d  m e a l  d ig e s t io n  an d  the  r e m a in d e r  
w e re  f r o m  en g o rg ed  s a n d f l ie s .  D u rin g  1961, o v e r  58, 000 P . p a p a ta s i i  
c o l le c te d  b e tw e e n  A p r i l  and  N o v e m b e r  w e re  p r o c e s s e d  fo r  v i r u s  
i s o la t io n .  To d a te  th is  m a t e r i a l  h a s  y ie ld e d  ten  i s o l a t e s ;  fo u r h av e  b e e n  
id e n ti f ie d  a s  S ic i l ia n  type v i r u s  an d  the r e m a in d e r  a w a it  id e n t i f ic a t io n .
T he s e a s o n a l  n a tu r e  o f p h le b o to m u s  f e v e r  is  w e l l - i l l u s t r a t e d  by th e  w o rk  
w ith  w ild -c a u g h t  s a n d f l ie s ;  9 o f 12 i s o l a t e s  f r o m  the  1959 and  I960 s e a s o n s  
w e re  f r o m  f l ie s  c o l le c te d  in  A u g u s t an d  S e p te m b e r  an d  th e  r e m a i n d e r  f r o m  
f l ie s  c o l le c te d  in  Ju n e  and  O c to b e r .

To d e te r m in e  w h e th e r  P . p a p a ta s i i  s e r v e s  a s  an  o v e r w in te r in g  
h o s t  by  t r a n s m i t t i n g  the  v ir u s  t r a n s o v a r i a l l y ,  r e p e a t e d  a t te m p ts  h av e  
b ee n  m a d e  to d e te c t  v i r u s  in  the  f i r s t  g e n e r a t io n  a d u lt  p ro g e n y  of 
l a b o r a to r y - in f e c t e d  f e m a le s .  N e a r ly  10, 000 f i r s t  g e n e r a t io n  m a le  and  
fe m a le  f l ie s  s te m m in g  f r o m  e g g s  la id  by in f e c te d  f e m a le s  h av e  b een  
t e s te d  fo r  v i r u s  c o n te n t .  No e v id e n c e  fo r  t r a n s o v a r i a l  p a s s a g e  o f v i r u s  
h a s  b e e n  o b ta in e d .
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P h le b o to m u s  fe v e r  v i r u s  h a s  b ee n  sh ow n  to p e r s i s t  fo r  a t l e a s t  
21 d ay s  in  l a b o r a t o r y - r e a r e d  a r t i f i c i a l l y - i n f e c t e d  fe m a le  P . p a p a ta s i i .

S e a rc h  fo r  e x t r a - h u m a n  h o s ts  o f p h le b o to m u s  fe v e r  v ir u s  am o n g  
m a m m a ls  an d  b ir d s  o f th e  N ile  D e lta  c o n tin u e d . S e r a  f ro m  22 a n im a l  
s p e c ie s  in h a b it in g  e n d e m ic  p h le b o to m u s  fe v e r  a r e a s  h av e  b een  found  to 
be d ev o id  o f h e m a g g lu t in a t io n - in h ib i t in g  a n tib o d y  to the  S ic ilia n  type  of 
v i r u s .

E n to m o lo g ic  in f o r m a tio n  on P . p a p a ta s i i ,  a c c u m u la te d  d u r in g  the 
c o u r s e  o f the  v i r u s - v e c t o r - h o s t  s tu d ie s ,  is  n o te w o r th y . D e ta ile d  
m o rp h o lo g ic  s tu d y  r e v e a le d  c e r ta i n  d if f e r e n c e s  b e tw ee n  P . p a p a ta s i i  
f r o m  E g y p t and  f r o m  o th e r  a r e a s .  Q u a n ti ta t iv e  in s e c t ic id e  s u s c e p t ib i l i ty  
le v e ls  h av e  b een  e s ta b l is h e d  fo r  s e v e r a l  E g y p tia n  sa n d f ly  p o p u la tio n s  
and  the in f lu e n c e  o f c o lo n iz a t io n  on s u s c e p t ib i l i ty  to in s e c t ic id e s  h as  
b een  d e te rm in e d .  C lim a to lo g ic  f a c to r s  a f fe c tin g  s e a s o n a l  and  d a ily  
f lu c tu a t io n s  in  E g y p tia n  s a n d f ly  p o p u la tio n s  and  a c t iv i ty  h av e  b een  
in v e s t ig a te d .

E q u in e  e n c e p h a lo m y e l i t is

A tte m p ts  to id e n tify  the e tio lo g ic  a g e n t of th is  s p o r a d ic  f a ta l  
d is e a s e  c o n tin u e d . C lin ic a l  and  e p id e m io lo g ic  d a ta  c o l le c te d  in  the  
c o u r s e  of f ie ld  w o rk  have  s u g g e s te d  the p o s s ib le  e x is te n c e  of 2 
d is t in c t  d i s e a s e s  - -o n e  a f fe c tin g  h o r s e s  and  the  o th e r  a ffe c tin g  d o n k e y s . 
T h is  im p r e s s io n  w as s u p p o r te d  by the i s o la t io n  o f 2 im m u n o g ic a l ly -  
d is t in c t  v i r u s e s ,  A N -106 and  A N -4 0 5 , f r o m  ty p ic a l  c a s e s  in  h o r s e s  
and  d o n k e y s , r e s p e c t iv e ly .  F u r t h e r  v i r u s  i s o la t io n  a t te m p ts  h av e  b een  
d is c o n tin u e d  in  fa v o r  of e f f o r t s  to d e te r m in e  the  r e la t io n s h ip s  o f the 
p re v io u s  i s o l a t e s  to d is e a s e .  F o llo w in g  a d a p ta t io n  of the  h o r s e  v i r u s  
(A N-106) to a d u lt  m ic e , a n tib o d y  s u rv e y s  w e re  c o n d u c te d  am o n g  
e q u in e s  f r o m  in v o lv e d  and  d i s e a s e - f r e e  a r e a s .  N e u tra l iz in g  a n tib o d y  
w as found in  11% o f h o r s e s  f r o m  in v o lv e d  a r e a s ,  w h e re a s  none w as 
d e m o n s t r a te d  in  h o r s e s  f r o m  d i s e a s e - f r e e  a r e a s .  T h is  fin d in g  s u g g e s ts  
a  p o s s ib le  e t io lo g ic  r e la t io n s h ip  b e tw ee n  A N -106 v i r u s  and  the h o r s e  
d i s e a s e .  F u r t h e r  in d ic a t io n  o f v i r a l  e tio lo g y  w as p ro v id e d  by a  h i s t o ­
p a th o lo g ic  s tu d y  of c e n t r a l  n e rv o u s  s y s te m  t i s s u e  f r o m  ty p ic a l  h o r s e  
c a s e s .  L e s io n s  c h a r a c t e r i s t i c  o f v i r a l  e n c e p h a l i t i s  w e re  d e m o n s t r a te d  
in  two a n im a ls  y ie ld in g  A N -106. S im i la r  p a th o g e n ic  c h a n g e s  w e re  no t 
s e e n  in  a n im a ls  fa i lin g  to y ie ld  th e  a g e n t. P r e l i m i n a r y  a t te m p ts  to 
p ro d u c e  the  d is e a s e  e x p e r im e n ta l ly  in  h o r s e s  w e re  u n s u c c e s s fu l .

No e v id e n c e  w as o b ta in e d  fo r  the e tio lo g ic  r o le  of A N -40 5  v i r u s  
in  the  d o n k ey  d i s e a s e .  D onkeys f r o m  in v o lv e d  a r e a s  w e re  d ev o id  of 
A N -4 0 5  n e u t r a l i z in g  an tib o d y , no c h a r a c t e r i s t i c  b ra in  le s io n s  w e re  s e e n
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in  a n im a ls  y ie ld in g  th e  a g e n t, and  a t te m p ts  to r e p r o d u c e  the  d is e a s e  
e x p e r im e n ta l ly  w e re  u n s u c c e s s f u l .

S tu d ie s  o f th e  e t io lo g ic  s ig n i f ic a n c e  o f th e s e  two v i r u s e s  w ill be 
c o n tin u e d  d u r in g  th e  c o m in g  y e a r .

S e ro lo g ic  S u rv e y

A s e r o lo g ic  s u r v e y  c o n d u c te d  in  U p p e r E g y p t, b e tw e e n  A sw an  
and  W adi H a ifa , r e v e a le d  a  h ig h  in c id e n c e  o f p o l io m y e l i t i s  ( ty p e s  1, 2, 
and  3) and  W est N ile  f e v e r ,  m o d e r a te  in c id e n c e  o f Q f e v e r ,  an d  the  
a b s e n c e  o f p h le b o to m u s  fe v e r  an d  y e llo w  f e v e r .  T he m a jo r i t y  o f the 
s u b je c ts  w e re  s c h o o l  c h i ld r e n  u n d e r  12 y e a r s  o ld  who h ad  n e v e r  
t r a v e l l e d  o u ts id e  th e i r  n a t iv e  v i l l a g e s .

M ig r a to r y  B i r d - E c t o p a r a s i t e  S tu dy

To a s s e s s  th e  im p o r ta n c e  o f m i g r a to r y  b ir d s  an d  th e i r  t ic k  
p a r a s i t e s  a s  v e h ic le s  fo r  th e  in te r c o n t in e n ta l  t r a n s f e r  o f a r th r o p o d -  
b o rn e  v i r u s e s ,  a  p r o g r a m  fo r  s tu d y in g  b ir d s  on  th e i r  s e a s o n a l  m ig r a t io n s  
b e tw e e n  E u ro p e  an d  A f r ic a  h a s  b ee n  in i t ia t e d  by th e  D e p a r tm e n ts  o f 
V iro lo g y  and  M e d ic a l  Z o o lo g y . O v e r 1100 b ir d  b lo o d s  ( f ro m  21 s p e c ie s )  
and  n e a r l y  500 t ic k s  (4 s p e c ie s )  h av e  b e e n  p r o c e s s e d  fo r  v i r u s  i s o la t io n .  
No v i r u s e s  h av e  a s  y e t b e e n  r e c o v e r e d  f r o m  th is  m a te r ia l -

R E P O R T  F R O M  D R. H A RRY  H O O G ST R A A L  
D E P A R T M E N T  O F M E D IC A L  ZO O LO G Y  

U .S . N A V A L M E D IC A L  R E S E A R C H  U N IT NO. 3 
C A IR O , E G Y P T

In a d d it io n  to an  in te n s iv e  s tu d y  on the  e p id e m io lo g y  o f k a la -  
a z a r  in  th e  S ud an  R e p u b lic ,  th is  d e p a r tm e n t  o f N A M R U -3  is  c o n tin u in g  
s e v e r a l  l in e s  o f r e s e a r c h  a im e d  a t  in c r e a s in g  k n o w le d g e  c o n c e rn in g  
the i n t e r r e l a t i o n s h i p s  o f know n an d  p o te n t ia l  v e c to r s  and  th e i r  h o s ts  
in  m a n y  p a r t s  o f th e  w o rld .

In th e  a r e a  o f b i r d - t i c k  r e l a t i o n s h i p s ,  a  s u m m a r y  o f A f r ic a n  t ic k s  
ta k e n  in  th e  C a iro  a r e a  d u r in g  th e  s p r in g  m ig r a t io n  p e r io d s  o f 1956 to 
1960, f r o m  b i r d s  t r a v e l l in g  f r o m  A f r ic a  to c e n t r a l  a n d  e a s t e r n  E u ro p e  
and  A s ia , w as r e c e n t ly  p u b lis h e d  in  B u l le t in  o f the  W o rld  H e a lth  
O rg a n iz a t io n  (1961). F o r  c o m p a r a t iv e  d a ta ,  b i r d s  m ig r a t in g  n o r th w a rd  
o v e r  the  d e s e r t s  o f E g y p t w ill be s tu d ie d  on a  5 0 0 -m ile  c o a s ta l  f ro n t  
d u r in g  the 1962 an d  s u b s e q u e n t  s p r in g  s e a s o n s .  A s i m i l a r  r e v ie w  of 
r e s u l t s  f r o m  b i r d s  m ig r a t in g  s o u th w a rd  f r o m  E u ro p e  and  A s ia  th ro u g h  
E g y p t d u r in g  th e  fa l l  s e a s o n s  o f 1959, 60, an d  61, is  b e in g  p r e p a r e d
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fo r  p u b lic a tio n , and  th is  s tu d y  w ill c o n tin u e  fo r  s e v e r a l  y e a r s .  S e ru m  
and  tic k s  f r o m  m a n y  of th e s e  b ir d s  a r e  b e in g  e x a m in e d  by the N A M R U -3  
V iro lo g y  D e p a r tm e n t .

A rg a s  t ic k s  o f the su b g e n u s  A rg a s  p a r a s i t i z e  w ild  and  d o m e s t ic  
b i r d s  in  m a n y  te m p e r a te  and  t r o p ic a l  a r e a s  of the  w o rld , but s p e c ie s  
c r i t e r i a  h av e  b een  v e r y  p o o r ly  e s ta b l is h e d  and  b io lo g ic a l  d a ta  a r e  
p r a c t i c a l l y  n o n - e x is ta n t .  S om e of th e s e  s p e c ie s  a r e  know n to h a r b o r  
and  t r a n s m i t  v i r u s e s  and  a l l  a r e  c o n s id e r e d  p o te n t ia l  v e c to r s  o f so m e  
im p o r ta n c e .  A s p e c ia l  e f fo r t  is  th e r e f o r e  b e in g  m ad e  to o b ta in  l iv in g  
m a t e r i a l  f r o m  a ro u n d  the w o rld  fo r  l a b o r a to r y  s tu d ie s ,  to r e v ie w  the 
g en u s , to p ro v id e  a l l  a v a i la b le  b io lo g ic a l  d a ta ,  and  to s t im u la te  
f u r th e r  r e s e a r c h  on th e s e  t ic k s  and  th e i r  h o s t and  p a th o g e n  r e la t io n s h ip s .  
F iv e  r e p o r t s  on d if f e r e n t  s p e c ie s  in  th is  su b g e n u s  h av e  thus fa r  b een  
p u b lis h e d  in  the  A n n a ls  of the  E n to m o lo g ic a l  S o c ie ty  of A m e r ic a  and  
s e v e r a l  o th e r s  a r e  b ein g  p r e p a r e d .  T h is  w o rk  h as  s t im u la te d  s i m i l a r  
s tu d ie s  in  USSR and  a  p r e l i m i n a r y  s tu d y  of the  A rg a s  (A rg a s )  fa u n a  of 
USSR w as p u b lis h e d  in  the D e c e m b e r  1961 i s s u e  o f Z o o l. Zh.

F o r  so m e  y e a r s ,  th is  d e p a r tm e n t  h a s  b een  a m a s s in g  d a ta  on  b i r d -  
t ic k  r e la t io n s h ip s ,  re v ie w in g  l i t e r a t u r e  on the s u b je c t ,  and  d e v e lo p in g  
c o n c e p ts  to  a id  in  r e s e a r c h  on the r o le  o f b i r d s  and  th e i r  p a r a s i t e s  in  
d is s e m in a t io n  o f p a th o g e n s ;  th is  m a t e r ia l  is  now  b e in g  a s s e m b le d  in to  
m o n o g ra p h  fo rm .

I n t e r e s t  in  b a ts ,  th e i r  e c to p a r a s i t e s ,  and  v i r u s e s  is  in c r e a s in g  
in  s e v e r a l  p a r t s  o f the  w o rld , and  a  n u m b e r  o f b a t - in f e s t in g  t ic k s  h av e  
b een  s tu d ie d  and  d e s c r ib e d  d u r in g  the  p r e s e n t  p r o g r a m .  S e v e ra l  n ew  
and  p o o r ly  know n s p e c ie s  a r e  p r e s e n t ly  b e in g  s tu d ie d  and  a r e v ie w  of 
b a t - t i c k  r e la t io n s h ip s  a ro u n d  the w o rld  is  b e in g  p r e p a r e d  in  c o l la b o ra t io n  
w ith  M r. G len  K oh ls  o f th e  R o c k y  M ou n ta in  L a b o r a to r y .

M en tion  o f o th e r  s tu d ie s  r e la t in g  to e c to p a r a s i t e - h o s t - p a th o g e n  
in t e r r e l a t io n s h ip s  w as m ad e  in  the  A p r i l  1961 i s s u e  o f the  In fo rm a tio n  
E x c h a n g e .

The E n to m o lo g y  D iv is io n  of th is  d e p a r tm e n t  is  d ev o tin g  i t s  a tte n t io n  
to b io lo g ic a l  s tu d ie s  on p o te n t ia l  v e c to r s  o f k a l a - a z a r  in  S udan  and  
to  s u p p o r t  o f the  N A M R U -3 V iro lo g y  D e p a r tm e n t  in  r e s e a r c h  on s a n d f ly  
v i r u s .  An e c o lo g ic a l  s tu d y  o f f le a s  on  d og s in  the  C a iro  a r e a  is  a ls o  
in  p r o g r e s s .



-  43  -

R E P O R T  F R O M  DR, R . L . D O H E R T Y  
Q U E E N S L A N D  IN S T IT U T E  O F  M E D IC A L  R E S E A R C H  

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

T h re e  f u r th e r  v i r u s e s  h av e  b ee n  r e g i s t e r e d  w ith  the  c a ta lo g u e :  
C281 a s  "E d g e  H il l" ,  MRM168 a s  "W o n g a l"  an d  M RM 186 a s  " M a p p u tta . "

T he id e n t i f ic a t io n  h as  a lm o s t  b een  c o m p le te d  o f v i r u s e s  i s o la te d  
and  r e i s o l a t e d  f r o m  m o s q u i to e s  c o l le c te d  in  N o r th  Q u e e n s la n d  in  A p r i l  
1961. T he m o s t  n o ta b le  f e a tu r e s  a r e :

1) T he  i s o la t io n  o f E d g e  H ill v i r u s ,  o r ig in a l ly  f r o m  A ed e s  v ig i la x  
a t  C a i r n s ,  f r o m  C a n n u l i r o s t r i s  a t M itc h e l l  R iv e r .  T h is  i n c r e a s e s  
the n u m b e r  o f g ro u p  B a g e n ts  r e c o g n iz e d  a t M itc h e l l  R iv e r  to fo u r .

2) T h e  i s o la t io n  f r o m  C . b i ta e n io r h y n c h u s  an d  A n o p h e le s  a m ic tu s  
a m ic tu s  c o l le c te d  a t  N o rm a n to n  o f tw o s t r a i n s  w h ich  a p p e a r  id e n t ic a l  
w ith  th e  M a la y an  AM M 2021. B o th  w e re  r e i s o l a t e d  w ith  e a s e  and  a p p e a r  
to be v a lid  i s o l a t io n s .  T h is  i s o la t io n  w ill m a k e  n e c e s s a r y  a  r e a p p r a i s a l  
o f o u r  e a r l i e r  e p id e m ic  p o l y a r th r i t i s  a n tib o d y  s tu d ie s .

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

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

T he in v e s t ig a t io n s  r e p o r te d  in  th e  N o. 4 i s s u e  o f the  In fo rm a t io n  
E x c h a n g e  s u g g e s te d  the  p r e s e n c e  o f m o re  th a n  one g ro u p  B a r b o v i r u s  
in  th e  N o r th -W e s t  of A u s t r a l i a  (K im b e r le y  a r e a ) .  In an  a t te m p t  to 
i n t e r p r e t  th e  f ig u r e s ,  p a r t i c u l a r l y  th o se  n a t iv e  s e r a  w h ich  gav e  92% 
p o s i t iv e  r e s u l t s  by  HI and  50% p o s i t iv e  by n e u t r a l i z a t io n  w ith  M VE, 
f u r th e r  t e s t s  w e re  c a r r i e d  o u t w ith  th e  v i r u s  s t r a i n s  o b ta in e d  f r o m  
D r . D o h e r ty  o f Q u e e n s la n d . T h e s e  w e re :

G ro u p  B - MRM16, M R M 32, D eng ue  1, a n d  D en g ue  2

G ro u p  A - M R M 39, AM M 2021
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R e s u l t s  o f t e s t s  w ith  g ro u p  B v i r u s e s .  T he n u m b e r s  r e f e r  to the 
p e r c e n ta g e  of s e r a  c o n ta in in g  d e m o n s t r a b le  a n tib o d y .

HI N E U T .  T E S T S
S e r a L o c a l ity M VE MVE MR Ml 6 M RM 32 D E N I DEN. 2

W hite (207) S o u th w est 34 3 0 0
(1958)

W hite  (50) K im b e r le y 60 18 40 8 33
(I9 6 0 )

A b o r ig in a l K im b e r le y 92 (50) 78 47 0 0
(285) (1960)

T he t i t r e s  o f n e u t r a l iz in g  a n tib o d y  in  the  s e r a  ra n g e d  b e tw ee n  1 /20  and  
1/160 fo r  MVE and  MRM16, a lth o u g h  the t i t r e s  fo r  MRM16 w e re  s l ig h t ly  
h ig h e r .

R e s u l ts  o f t e s t s  w ith  g ro u p  A v i r u s e s .

HI N E U T .  T E S T S
S e r a L o c a l ity A M M 2354 A M M 2354 M RM 39 AMM 2021
W hite (207) S o u th w est (1958) 28 10 0 8
A b o r ig in a l  (285) K im b e r le y  (I960) 50 ( 68) 19 7
A b o r ig in a l  (8 6 ) L e o n o ra  (1958) 22 28 0 12
T he r e s u l t s  o b ta in e d  w ith  s e n t in e l  s u c k lin g  m ic e  in  the  K im b e r le y  a r e a  a r e  
in c o m p le te  and  wall be r e p o r te d  l a t e r .

R E P O R T  F R O M  D R . J . A. R . M ILES 
D E P A R T M E N T  O F M ICRO BIO LO G Y  

U N IV ER SITY  O F O TA G O , N EW  Z E A L A N D
In the F i j i  I s la n d s ,  101 o u t o f 233 h u m an  s e r a  te s te d  h ad  HI a n t i ­

b o d ie s  a g a in s t  J a p a n e s e  B v i r u s .  N one o f 164 a v ia n  s e r a  h av e  b ee n  found 
to h av e  a  t i t r e  a g a in s t  th is  v i r u s  o v e r  1:20. A ll th o se  p o s i t iv e  h u m an s  
t e s te d  h av e  b een  found a ls o  to g iv e  a  p o s i t iv e  HI t e s t  w ith  d en g u e  v i r u s e s  
1 and  2. F o r t y  s e r a  f ro m  F i j i a n  n a t iv e s  b o rn  s in c e  the l a s t  re c o g n iz e d  
e p id e m ic  h av e  b een  s c r e e n e d  by n e u t r a l iz a t io n  t e s t  a g a in s t  d en g u e  1 and  
17 o f th e s e  a g a in s t  d en g ue  2 v i r u s  a s  w e ll a s  b e in g  t i t r a t e d  fo r HI a n t ib o d ie s  
a g a in s t  J a p a n e s e  B v i r u s .
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T he r e s u l t s  a r e  show n  in  th e  ta b le  fo llo w in g .

T e s ts  o f s e r a  f r o m  in d iv id u a ls  b o rn  s in c e  the  l a s t  r e c o g n iz e d  d en g u e
e p id e m ic

J a p a n e s e  B D en gue  1 D engue 2
HI N e u t r a l iz a t io n N e u t r a l iz a t io n

T e s te d  + T e s te d  + + T e s te d  + +

40 6 40 6 3 17 8 6
N ot m o re  th an  50% of HI p o s i t iv e  s e r a  w ill g iv e  a  p o s i t iv e  o r  d o u b tfu l 
p o s i t iv e  n e u t r a l i z a t io n  t e s t  a g a in s t  J a p a n e s e  B o r  M u r r a y  V a lle y  v i r u s e s  
w hen 100 L D ^ q w as m ix e d  w ith  u n d ilu te d  s e r u m .

T h e s e  r e s u l t s  s t r o n g ly  s u g g e s t  th a t  the  s i tu a t io n  in  F i j i  is  u n lik e  
th a t  in  E a s t e r n  A u s t r a l i a  and  th a t  a t  l e a s t  o ne  d en g u e  v i r u s  h a s  b een  
a c tiv e  s in c e  the  l a s t  c l a s s i c a l  typ e  e p id e m ic  o f the  d i s e a s e .

So f a r ,  no e v id e n c e  h a s  b e e n  o b ta in e d  o f an y  in fe c t io n  o f v i r u s e s  
o f g ro u p s  o th e r  th a n  B in  th e  F i j i  I s la n d s .

R E P O R T  F R O M  D R. H. E L L IO T T  M C C L U R E  
U N IT E D  S T A T E S  ARM Y M E D IC A L  R E S E A R C H  UNIT 

IN S T IT U T E  F O R  M E D IC A L  R E S E A R C H  
K U A LA  L U M P U R , M ALA YA

We h av e  c o n tin u e d  to c o l le c t  d a ta  on b ir d  d is t r ib u t io n  and  
h a e m a to z o a  in fe c t io n s  th ro u g h  n e t t in g  and  b an d in g . We m a rk e d  1, 870 
b ir d s  o f 145 s p e c ie s  in  1961 and  r e c a p t u r e d  18% of I960  b an d ed  b i r d s .
We h av e  b een  sh ip p in g  b ir d  b loo d  on f i l t e r  p a p e r  to D r .  E l i s b e r g  a t 
W a lte r  R e e d  A rm y  In s t i tu te  o f R e s e a r c h  in  W a sh in g to n , D. C . No d a ta  
is  yet a v a i la b le  on  th is  m a t e r i a l .

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

BAN GK OK , TH A IL A N D

W ork  on T h a i h a e m o r r h a g ic  f e v e r  h a s  c o n tin u e d . T he s e a r c h  
fo r  e t io lo g ic  a g e n ts  c o n tin u e s  s in c e  the v i r u s  i s o la te d  f r o m  p a t ie n ts  
gav e  a  d i f f e r e n t  c l in ic a l  p ic tu r e  c o m p a re d  to d e s c r ip t io n s  o f th a t 
p a r t i c u l a r  v i r u s  in fe c t io n  in  o th e r  p la c e s .  T h is  r e p o r t  i s  the  r e s u l t  
o f o u r  w o rk  on s p e c im e n s  o f p a t ie n ts  a d m it te d  to C h u la lo n g k o rn  H o s p i ta l  

in  1961 and  J a n u a r y  1962.
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D u rin g  1961, th e re  w e re  169 c a s e s  o f T h a i h a e m o r r h a g ic  f e v e r  
a d m it te d  to C h u la lo n g k o rn  H o s p ita l .  T he h ig h e s t  in c id e n c e  o c c u r r e d  
b e tw ee n  Ju n e  and  D e c e m b e r .  T h e r e  w e re  no c a s e s  r e p o r te d  in  F e b r u a r y  
and  M a rc h . T he c l in ic a l  p ic tu r e  w as the  s a m e  as  d e s c r ib e d  in  p re v io u s  
r e p o r t s  on  th is  d is e a s e .  T he  ag e  o f the p a t ie n ts  ra n g e d  f r o m  4 m o n th s  
to 14 y e a r s .  T h e re  w e re  7 d e a th s .

S ix ty - f iv e  a c u te  s e r a  c o l le c te d  b e tw ee n  the  1st to 8 th  d ay  a f t e r  
o n s e t  o f the fe v e r  w e re  s e le c te d  fo r  v i r u s  i s o la t io n .  F o u r te e n  v i r u s e s  
w e re  i s o la te d ,  of w h ich  9 w e re  id e n ti f ie d  to d a te .  S ix  a r e  d en g u e  s t r a i n s  
and  3 a r e  c h ik u n g u n y a . T he o th e r  fiv e  v i r u s e s  a r e  now  b e in g  a d a p te d  fo r 
c o m p le te  id e n ti f ic a tio n .

Two is o la t io n s  a r e  of p a r t i c u l a r  i n t e r e s t .  O ne, SH 728, id e n tif ie d  
a s  d en g ue  TH  36 (H am m o n) w as i s o la te d  f r o m  the  b lo od  of a  7 -m o n th -o ld  
g i r l  w ith  ty p ic a l  sy m p to m s  6 h o u rs  b e fo re  d e a th . T he o th e r ,  SH 674, 
w as a ls o  i s o la te d  f r o m  a p a t ie n t  w ith  c la s s ic  s y m p to m s  and s ig n s  of th is  
d i s e a s e .  T he p a t ie n t  w as in  sh o c k  but r e c o v e r e d .  T he v ir u s  m a y  be a 
n ew  ty p e , v e r y  c lo s e  to d en g ue  4 (H am m o n  H. 241).

S p e c im e n s  f r o m  th r e e  a u to p s ie s  ( to n s i l s ,  lu n g s , l i v e r s ,  h e a r t ,  
s to m a c h , s p le e n , k id n e y s , bone m a r r o w , ly m p h  n o d e s , sk in , h y p o ­
th a la m u s , a d r e n a l  g la n d s , p a n c r e a s ,  and  h e a r t  b lo o d) w e re  p r o c e s s e d  
but none y ie ld e d  v i r u s .

A tte m p ts  to i s o la te  v ir u s  f r o m  m o s q u ito e s  c o l le c te d  in  l ig h t  t r a p s  
and  f r o m  n ig h t and  d ay  r e s t i n g  c o l le c t io n  in  th is  h o s p i ta l  and  in  so m e  
f r o m  p r e m is e s  of the  p a t i e n t s ' r e s id e n c e s ,  w as c a r r i e d  out f r o m  Ju n e  
to  D e c e m b e r  1961. T he n u m b e r  o f m o s q u ito e s  p r o c e s s e d  w as: C u lex
fa t ig a n s  1 0 ,7 0 0 ; C u lex  t r i ta e n io r h y n c h u s  1 ,4 9 7 ; C u lex  g e lid u s  1,100;
A ed es  a e g y p ti  262; A n o p h e le s  h y rc a n u s  117; an d  M a n so n ia  u n ifo rm is  51.

Two v i r u s e s  (Q 66, Q 69) w e re  i s o la te d  f r o m  two p o o ls  of C u lex  
fa t ig a n s  c o l le c te d  in  th is  h o s p i ta l .  T h ey  h av e  a  s h o r t  in c u b a tio n  p e r io d  
and  a r e  now  b e in g  a d a p te d  fo r  c o m p le te  id e n ti f ic a t io n .

T h is  l a b o r a to r y  h as  b een  r e c e iv in g  p o o ls  o f m o s q u ito e s  c o l le c te d  
by C ap t. J . E . S can lo n  of U. S. C o m p o n en t S E A T O  L a b o r a to r y  in  B an g k o k  
fo r  v i r u s  is o la t io n .  T h ey  w e re :  C u lex  fa t ig a n s  1736; M a n so n ia  u n ifo rm is  
104; A ed es  a e g y p ti  73; C u lex  g e lid u s  6 8 ; C u lex  t r i ta e n io r h y c h u s  29; 
A r m ig e r e s  s u b a lb a tu s  18; C u lex  s i t ie n s  15.

One v i r u s  (C 6) w as i s o la te d  f r o m  a  p o o l o f A ed es  a e g y p ti .  T h is  v i r u s  
h a s  a  m u c h  lo n g e r  in c u b a tio n  p e r io d  th a n  Q 66 and  Q 69. It is  b e in g  
a d a p te d  fo r  c o m p le te  id e n t i f ic a t io n .
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A s e r o lo g ic a l  s tu d y  o f p a i r e d  s e r a  f r o m  p a t ie n ts  w as p e r f o r m e d  
m a in ly  by the C F  m e th o d . T he r e s u l t  o f the  te s t in g  o f 19 p a i r e d  s e r a  
w a s :

P o s i t iv e  fo r G ro u p  A (ch ik u n g u n y a), 3.
P o s i t iv e  fo r G ro u p  B (d en g u e), 10.
P o s i t iv e  fo r  b o th  g ro u p s ,  2.
N e g a tiv e  fo r  b o th  g ro u p s  in c lu d in g  J B E , 4 .

D u rin g  J a n u a r y  1962, th e r e  w e re  9 c a s e s  o f T h a i  h a e m o r r h a g ic  
f e v e r  in  th is  h o s p i ta l .  S ev en  a c u te  s e r a  w e re  u s e d  fo r  v i r u s  i s o la t io n .  
Two y ie ld e d  v i r u s e s  o f s h o r t  in c u b a tio n  p e r io d .  C o m p le te  id e n t i f ic a t io n  
is  now  b e in g  c a r r i e d  o u t.

R E P O R T  F R O M  DR. H .S . H U R L B U T , U. S. N A V A L  M E D IC A L  
R E S E A R C H  UNIT NO. 2, T A IP E I , TAIW A N

T he 1961 e p id e m ic  of J a p a n e s e  e n c e p h a l i t i s  in  T a iw a n  p ro v e d  to 
be one o f th e  w o rs t  in  r e c e n t  y e a r s .  F r o m  M ay  to O c to b e r ,  629 c a s e s  
w e re  r e p o r te d  w ith  ab o u t o n e - h a l f  o c c u r r in g  in  J u ly . T he f a ta l i ty  
r a t e  w as ab o u t 21 p e r  c e n t.

M o s q u ito e s  w e re  t r a p p e d  in  th e  T a ip e i  a r e a  an d  t e s te d  fo r v i r u s  
in fe c t io n  th ro u g h o u t th e  y e a r .  T w e n ty - th re e  J E  v i r u s  i s o la t io n s  w e re  
m ad e  in  J u ly  an d  A u g u s t, a l l  f r o m  C u le x  t r i t a e n i o r h y n c h u s . T h e  m o s­
q u ito e s  w e re  c o l le c te d  in  N ew  J e r s e y  typ e  l ig h t  t r a p s  s e t  e i t h e r  in s id e  
o r  c lo s e  to p ig  s h e l t e r s .

E x p e r im e n ts  w ith  s ix - m o n th s - o ld  p ig s , C . t r i t a e n io r h y n c h u s ,  and  
JE  v ir u s  u n m o d if ie d  by m o u se  p a s s a g e  in d ic a te  th a t  m o s q u i to e s  a r e  
in fe c te d  a t  v e r y  lo w  le v e ls  o f v i r e m ia .

G ro w th  p a t t e r n s  o f a r b o v i r u s e s  a r e  b e in g  s tu d ie d  in  a  v a r ie ty  
o f t i s s u e  c u l tu r e s  u s in g  b o th  e s ta b l i s h e d  s t r a i n s  an d  n ew ly  i s o la te d  
o n e s .
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R E P O R T  F R O M  D R. SUSUM U H O T T A  
D E P A R T M E N T  O F  M IC R O B IO LO G Y , K O B E M E D IC A L  C O L L E G E

K O B E , JA P A N

C u ltiv a tio n  o f m o u s e - p a s s a g e d  d en g u e  v i r u s e s  in  h u m an  and a n im a l  
t i s s u e  c u l tu r e s  (H o tta , O h y am a , Y am ad a , and  A w ai):

T ype 1 den g ue  v i r u s ,  M o ch izu k i s t r a i n ,  m u l t ip l ie d  in  p la s m a -  
e m b e d d e d  c u l tu r e s  o f h u m an  m a tu r e  lu n g , ly m p h  n o d e , th y ro id , and  
s p le e n  t i s s u e s .  T he r e l e a s e  o f v i r u s  in to  the  flu id  p h a se  c o n tin u e d  
fo r  30 to 50 d ay s  a t 34° C, and  th e  m a x im u m  v ir u s  t i t e r s  o f in fe c te d  
flu id  w e re  a p p ro x im a te ly  10^ / 0 . 02 m l in  m o u s e - in t r a c e r e b r a l  L D ^ q .
T he a c tiv e  v ir u s  p e r s i s t e d  fo r  a s ig n i f ic a n t ly  p ro lo n g e d  p e r io d  of 
t im e  (31 d a y s )  in  th e 'f lu id  of e m b ry o n ic  c e r e b r u m  t i s s u e  c u l tu r e s ;  
the  v i r a l  m u l t ip l ic a t io n  of a lo w  g ra d e  w as s u g g e s te d .  A p p a re n tly  no 
g ro w th  of v i r u s  w as e v id e n t in  c u l tu r e s  of h u m an  a d r e n a l  g lan d  t i s s u e s .

T r y p s in iz e d  k id n ey  c e l l  c u l tu r e s  o f g u in e a  p ig , h a m s te r ,  and  hog 
s u p p o r te d  th e  g ro w th  of d en g ue  v i r u s .  A c tiv e  v i r u s  w as d e te c te d  in  the 
flu id  p h a se  fo r  m o re  th an  30 d ay s  a t 34° C, and  the m a x im u m  v ir u s  
t i t e r s  w e re  10^ - lO'VO. 02 m l in  m o u se  L D ^ q . A low  g ra d e  v i r a l  
m u l t ip l ic a t io n  w as e v id e n t in  t r y p s in iz e d  c h ic k e n  k id n e y  c e l l  c u l tu r e s .
A s ig n if ic a n t  p e r s i s t e n c e  o f v i r u s  in  t r y p s in iz e d  c h ic k  e m b ry o  s k in -  
m u s c le  c u l tu r e s  w as n o te d . D engue v ir u s  d id  n o t g ro w  a p p a re n t ly  in  
t r y p s in iz e d  k id n e y  c e l l  c u l tu r e s  o f m o u s e , r a b b i t ,  o r  ox.

H a m s te r  k id n ey  c e l l  c u l tu r e s  in fe c te d  w ith  type  1 o r  type  2 d en g u e  
v ir u s  e x h ib ite d  d e g e n e ra t io n  w h ich  w as s u p p r e s s e d  by a d d itio n  of s p e c if ic  
im m u n e  r a b b i t  s e r u m . T he g e n e r a l  p a t t e r n  o f in fe c t io n  of h a m s te r  
k id n ey  c e l l s  r e s e m b le d  to th a t  n o ted  in  m o n k e y  k id n e y  c e l l  c u l tu r e s .
T he in  v i t ro  n e u t r a l iz a t io n  u s in g  h a m s te r  k id n e y  c e l l  c u l tu r e s  w as 
c o m p le te  w hen p e r fo rm e d  w ith  h o m o ty p ic  s e r u m ,  w h ile  a  p a r t i a l  
n e u t r a l iz a t io n  w as show n  by h e te r o ty p ic  s e r u m .  T he c e l lu la r  
d e g e n e ra t io n  p r a c t i c a l ly  p a r a l l e le d  the m o u s e - in f e c t iv i ty  in  the  c a s e  
of type  1 v i r u s .  A d is c r e p a n c y  w as n o te d  b e tw ee n  the t i t e r s  in  m ic e  
and  in  c e l l  c u l tu r e s  in fe c te d  w ith  typ e  2 v i r u s ,  T rin id a d -1 7 5 1  s t r a i n ;  
a  te n d e n c y  w as show n  th a t  c e l l  c u l tu r e  ID 50 w as h ig h e r  th an  m o u se
l d 5 0 .

(A b s tr a c te d  f r o m  J a p a n e s e  J o u r n a l  o f M ic ro b io lo g y , vo l. 5, H o tta , S. , 
O h y am a , A . , Y am ad a , T . and  A w ai, T . (1961): pp . 61-72. T h is  i s s u e  
h a s  no t y e t b een  d is t r ib u te d .  )
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J a p a n e s e  B e n c e p h a l i t i s  v i r u s  in fe c t io n  of p up p y  c e r e b e l l a r  c e l l s  c u l t iv a te d  
in  v i t r o l

C e r e b e l l a r  t i s s u e s  f r o m  1 to 1 5 -d ay  o ld  p u p p ie s  w e re  c u l t iv a te d  
on c o v e r s l ip s  by  the  p la s m a - e m b e d d e d  r o l l e r  tub e  m e th o d , e m p lo y in g  
a  c u l tu r e  m e d iu m  c o n s is t in g  o f 50% h u m an  c a n c e r o u s  a s c i t i c  f lu id , 5% 
c h ic k  e m b ry o  e x t r a c t ,  45% G e y 's  b a la n c e d  s a l t  s o lu t io n , 300 m g%  
g lu c o s e  and  1, 000 u /m l  p e n ic i l l in .  C a r r e l  o r  P o r t e r  f la s k  type c u l tu r e s  
w e re  a d d i t io n a l ly  p r e p a r e d .

A f te r  an  in c u b a tio n  a t 37° C fo r  7 to 14 d a y s , th e  c u l tu r e s  w e re  
ad d e d  w ith  m o u s e - p a s s a g e d  J a p a n e s e  B e n c e p h a l i t i s  (JB E ) v i r u s  and  
r e in c u b a te d  a t 35° C . F o llo w in g  the  in fe c t io n , c o n te n ts  of the  v i r u s  
in  c u l tu r e  flu id  w e re  m e a s u r e d ,  and  the  c u l t iv a te d  n e r v o u s  c e l l s  w e re  
o b s e r v e d  by s ta in in g  ( J a c o b s o n 's  M a y - G ru n w a ld -G ie m s a  m e th o d  o r  
B o d ia n 's  s i l v e r  im p re g n a t io n  m e th o d ) o r  by p h a s e - c o n t r a s t  m ic r o s c o p y .

JB E  v i r u s ,  G1 s t r a i n ,  m u l t ip l ie d  in  the  t i s s u e  c u l t u r e s :  th e  h ig h e s t  
v i r u s  t i t e r  o f th e  in fe c te d  c u l tu r e  f lu id  w as a p p r o x im a te ly  10^ / m l  in  
m o u s e - i n t r a c e r e b r a l  L D ^ q , w h ich  w as u s u a l ly  a t ta in e d  3 to 5 d ay s  a f t e r  
the  e x p o s u re  to v i r u s .  T he c u l t iv a te d  v ir u s  w as n e u t r a l i z e d  by the  a n t i -  
JB E  im m u n e  r a b b i t  s e r u m .

T he P u r k in je  c e l l s  in  the in f e c te d  c u l tu r e s  sh o w ed  d e g e n e r a t iv e  
a l t e r a t io n s  w h ich  w e re  r e c o g n iz e d  a s  m o rp h o lo g ic a l  an d  t in c to r i a l  
c h a n g e s  o f th e  n u c le i ,  d e n d r i te s ,  n e u r i t e s ,  n e u r o f i b r i l l s , e tc .  T h e s e  
c h a n g e s  w e re  r e g a r d e d  to be c a u s e d  s p e c i f i c a l ly  by the  v ir u s  w hen 
c o m p a re d  w ith  th e  f in d in g s  n o te d  in  the  c o n t r o l  c u l tu r e s  in c u b a te d  ju s t  
the  s a m e  as  the  in fe c te d  c u l tu r e s  but r e c e iv in g  no a c t iv e  v ir u s  o r  a  
n o r m a l  m o u se  b r a in  h o m o g e n a te .

(H o tta , O h y a m a , M u s a s h i, and  L ia o . )

C u lt iv a t io n  o f 17D s t r a i n  y e llo w  f e v e r  v i r u s  in  p r i m a r y  t r y p s in iz e d  
a n im a l  c e l l  c u l tu r e s  (H o tta , O h y a m a , F u j i ta ,  and  Y a m a d a . )

T he 17D s t r a i n  y e llo w  fe v e r  (Y F ) v i r u s  m u l t ip l ie d  in  p r i m a r y  
t r y p s in iz e d  k id n e y  c e l l  c u l tu r e s  f r o m  c h ic k e n , g u in e a  p ig , h a m s t e r  
hog , an d  J a p a n e s e  m o n k ey , b u t a p p a r e n t ly  n o t in  r a b b i t  k id n e y  c e l l  
c u l t u r e s .  T he lo n g e s t  p e r io d s  in  w h ich  a c t iv e  v i r u s  w as d e te c te d  in  
the  in fe c te d  c u l tu r e  flu id  and  the  h ig h e s t  v i r a l  t i t e r s  a s  e x p r e s s e d  in  
m o u s e - i n t r a c e r e b r a l  L D 5 0 /O .O 2 m l w e re  a s  fo llo w s : c h ic k e n  k id n e y  
c e l l s ,  30 d a y s , 10^* g u in e a  p ig  k id n e y  c e l l s ,  14 d a y s ,  10^‘ h a m s te r  
k id n e y  c e l l s ,  36 d a y s , 10^* ^5 . hog  k id n e y  c e l l s ,  50 d a y s ,  10^* and  
m o n k e y  k id n e y  c e l l s ,  43 d a y s , 10^ -5 .  T h e  'in f e c t iv e  s p e c t r u m ' fo r  
c e l l  c u l tu r e s  an d  the  c o m p a r a t iv e ly  s lo w  r a t e s  o f m u l t ip l ic a t io n  w h ich  
17D v i r u s  sh o w ed , r e s e m b le d  th o s e  o f d en g u e  v i r u s .
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The 17D v ir u s  w as t r a n s m i t t e d  th ro u g h  a  n u m b e r  of h a m s te r  k id n ey  
c e l l  c u l tu r e s .  In fe c tiv ity  fo r  m ic e  w as show n  w ith  the  4 4 th  p a s s a g e 's  
c u l tu r e  f lu id  r e p r e s e n t in g  10"®® d ilu tio n  o f the s t a r t in g  in o c u lu m . T he 
c u l t iv a te d  v i r u s  r e ta in e d  i ts  m o u s e - in f e c t iv i ty  th ro u g h o u t the  s u b c u l tu r e s .

T he in fe c te d  h a m s te r  and  m o n k e y  k id n ey  c e l l s  e x h ib ite d  d e g e n e ra t io n  
v is ib le  u n d e r  an  o r d in a r y  l ig h t  m ic r o s c o p e .  T he c e l lu la r  d e g e n e ra t io n  
w as p re v e n te d  by a n t i s e r u m  f r o m  r a b b i t s  im m u n iz e d  w ith  the  o r ig in a l  
17D v i r u s .  T he in  v i t r o  n e u t r a l i z a t io n  p a r a l l e le d  the c o n v e n tio n a l m o u se  
b r a in  t e s t s .  A ten d e n c y  w as show n  th a t  ID 50 v a lu e s  o f 17D v ir u s  fo r 
h a m s te r  k id n ey  c e l l  c u l tu r e s  w e re  h ig h e r  than  L D 5o 's  fo r 3 - w eek  o ld  
m ic e , and  th a t  the c e l lu la r  d e g e n e ra t io n  in  c u l tu r e s  a p p e a re d  e a r l i e r  
than  the  d e a th  o f m ic e . S im i la r  r e s u l t s  w e re  o b ta in e d  in  e i th e r  e x p e r im e n t  
u s in g  the m o u se  b ra in  p a s s a g e d  v ir u s  o r  the  c o m m e r c ia l  c h ic k  e m b ry o  
v a c c in e  v i r u s .

E x tr a c t io n  o f in fe c tiv e  r ib o n u c le ic  a c id  f r a c t io n s  f r o m  b ra in s  of m ic e  
in fe c te d  w ith  y e llo w  fe v e r  and  w e s te r n  eq u in e  e n c e p h a l i t i s  v i r u s e s  
( T a k e h a ra  and  H o tta ):

F r o m  b ra in s  o f s u c k lin g  m ic e  in fe c te d  i n t r a c e r e b r a l l y  w ith  y e llo w  
fe v e r  v ir u s  (17D s t r a in )  and  w e s te rn  e q u in e  e n c e p h a l i t i s  v iru s  (R o c k e fe l le r  
In s t i tu te  s to c k  s t r a in ) ,  RNA f r a c t io n s  w e re  e x t r a c te d  by the co ld  p h en o l 
m e th o d  by G ie r e r  and  S c h ra m m  (1956); E x a m p le s  o f the  r e s u l t s  o b ta in e d  
a r e  a s  fo llo w s :

L D s q /O. 02 m l ( -L o g )  in_______
V iru s In o cu lu m S u ck lin g  m ic e A du lt m ic e
Y F O r ig in a l 5. 50 5. 50

RNA 2. 50 < 1 . 17
O r ig in a l 4. 50 4. 50

i R N A 1. 63 < 0 . 75
W EE O rig in a l 7. 75 7. 00

RN A 2. 24 < 1. 68
O r ig in a l 8 . 25 6 . 25
RNA 2. 17 < 1 .4 9
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T he in fe c t iv e  R N A  f r a c t io n s  w e re  in a c t iv a te d  by e x p o s u re  to R N A a se , 
but a p p a re n t ly  n o t by D N A ase  o r  im m u n e  r a b b i t  s e r u m .

V iru s In o c u lu m  c o n ta in in g * LDc;o (-L o g )* *

Y F R N A  p lu s  s a l in e 2 . 38
" " R N A ase 0X

R N A  p lu s  s a l in e 2. 17
" " D N A ase 2. 38

W EE R N A  p lu s  s a l in e C a . 2 .0 0
" " R N A ase 0
" " D N A ase C a . 2 .0 0

R N A  p lu s  s a l in e C a . 1 .5 0
" " im m u n e  s e r u m 2. 25

* R N A  w as e x p o s e d  to e n z y m e s  in  f in a l  c o n c e n t r a t io n  of 50 j ig / m l ,  
a t 27° C, fo r  10 m in u te s .

**In s u c k lin g  m ic e .

x No a c tiv e  v i r u s  w as d e te c te d

R E P O R T  F R O M  D RS. A L F R E D  M. P R IN C E  AND N UBUO  H A SH IM O TO  
406T H  M E D IC A L  G E N E R A L  L A B O R A T O R Y , JA P A N

Is o la t io n  o f a r th r o p o d - b o r n e  v i r u s e s  d i r e c t ly  in  t i s s u e  c u l tu r e  by the  
p la q u e  te c h n iq u e  f r o m  c h ic k  e m b ry o  f ib r o b la s t s :

It h a s  b ee n  found  th a t 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  m a y  be i s o la te d  
d i r e c t ly  f r o m  w ild  m o sq u ito  s u s p e n s io n s  by th e  p la q u e  te c h n iq u e  on c h ic k  
e m b ry o  f i b r o b l a s t s .

A lth o u g h  th is  te c h n iq u e  is  f r e q u e n t ly  s l ig h t ly  l e s s  s e n s i t iv e  th a n  
s u c k lin g  m ic e  in o c u la tio n  fo r  m o u se  p a s s a g e d  l a b o r a to r y  s t r a i n s  o f v i r u s ,  
it  h a s  b e e n  found  to be m o re  s e n s i t iv e  fo r  th e  m a jo r i ty  o f s t r a i n s 'e x i s t i n g  
in  n a tu r e .

W ide v a r ia t io n s  h av e  b een  o b s e r v e d  in  the  r a t io  b e tw ee n  p la q u e  
t i t e r s  and  s u c k lin g  m o u se  t i t e r s  o f w ild  s t r a i n s  i s o la te d  f r o m  m o s q u i to e s .  
D a ta  a r e  b e in g  p r e p a r e d  on th e  a n a ly s is  o f v i r u le n c e  o f p la q u e  p ro d u c e d  
c lo n a l  s t r a i n s  h av in g  w ide d i f f e r e n c e s  in  the  ab o v e  r a t io .
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A n a ly s is  o f the  n e u t r a l iz in g  a n tig e n  o f J a p a n e s e  e n c e p h a l i t is  v i r u s  s t r a i n s  
by k in e tic  n e u t r a l i z a t io n  te c h n iq u e :

It h a s  b ee n  found th a t  w hen th e  k in e tic  n e u t r a l iz a t io n  te c h n iq u e  
(D u lb ec c o , M c B rid e )  is  a p p lie d  to J a p a n e s e  e n c e p h a l i t i s  v i r u s  and  
h o m o lo g o u s  a n t i s e r a ,  u t i l iz in g  the p la q u e  te c h n iq u e , e x t r e m e ly  h ig h  
" r e s i s t a n t  f r a c t io n s "  a r e  e n c o u n te r e d .  F r e q u e n t ly ,  h ig h  t i t e r  s e r a  
p ro d u c e  l e s s  th an  50-75%  f in a l  n e u t r a l iz a t io n .  T h e s e  c h a r a c t e r i s t i c s  
h av e  p re v e n te d  the u se  of the k in e tic  n e u t r a l i z a t io n  te c h n iq u e  fo r 
c o m p a r is o n  of a n t ig e n ic  s t r u c tu r e  o f d i f f e r e n t  s t r a i n s .

It h a s  b ee n  found th a t the  ab o v e  r e s u l t s  a r e  p a r t i a l ly  due to the 
h ig h  r a t e  o f d is s o c ia t io n  b e tw ee n  v ir u s  and  h o m o lo g o u s  a n tib o d y  u n d e r  
the  c o n d itio n s  e m p lo y e d . In a d d itio n , th e re  is  e v id e n c e  th a t a n t i s e r a  
ch an g e  the a n tig e n ic  s i te ,  p r i o r  to d i s s o c ia t io n  of a n tib o d y , to r e n d e r  
i t  r e s i s t a n t  to n e u t r a l iz a t io n  by th e  o r ig in a l  a n tib o d y . T h is  d is s o c ia t io n  
c a n  be a v o id e d  by u s in g  a lk a lin e  pH in  the n e u t r a l i z a t io n  m ix tu re  and  in 
d i lu e n t s .

T h e se  f in d in g s  m ak e  p o s s ib le  a c c u r a te  c o m p a r is o n  o f s t r a i n s  of 
G ro u p  "B " a r b o r  v i r u s e s  f r o m  d if f e r e n t  r e g io n s  in  A s ia .

Two a p p ro a c h e s  a r e  b e in g  e m p lo y e d : the  k in e tic  n e u t r a l iz a t io n
te c h n iq u e  o f D u lb ecco  and  M c B r id e , w ho se  a p p l ic a t io n  to the J a p a n e s e  
e n c e p h a l i t is  v ir u s  s y s te m  h as  b een  p io n e e re d  in  th is  l a b o r a to r y  by 
H a sh im o to ;  and  im m u n iz a tio n  c h a l le n g e  e x p e r im e n ts  e m p lo y in g  m ic e  
im m u n iz e d  by s u b c u ta n e o u s  in o c u la tio n  o f k i l le d  and  liv e  v a c c in e s ,  and  
c h a lle n g e d  i n t r a c e r e b r a l l y  w ith  v a ry in g  d o s e s  o f d iv e r s e  v ir u s  s t r a i n s .

T he fo llo w in g  r e s u l t s  h av e  b een  o b ta in e d  so  f a r :

1) F o r m a l in  in a c t iv a te d  N a k a y a m a  s t r a i n  v a c c in e s ,  c o m m e r c ia l ly  
p ro d u c e d , hav e  b een  found to p ro d u c e  in c o m p le te  p ro te c t io n  fo llo w in g  
i n t r a c e r e b r a l  c h a l le n g e .

2) N a k a y a m a  s t r a i n  k il le d  v a c c in e  p ro d u c e s  c o n s id e r a b ly  
g r e a t e r  p ro te c t io n  a g a in s t  h o m o lo g o u s  c h a l le n g e  v i r u s  th an  it  d o es  
a g a in s t  a l l  o th e r  s t r a i n s  o f 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  so  fa r  te s te d .

3) W hen liv e  v ir u le n t  1957 s t r a i n s  o f J a p a n e s e  e n c e p h a l i t is  
v i r u s  w e re  e m p lo y e d  fo r im m u n iz a tio n , p r o te c t io n  is  c o n s id e r a b ly  g r e a t e r  
a g a in s t  h o m o lo g o u s  type c h a l le n g e  v i r u s e s  th an  c a n  be p ro d u c e d  by k il le d  
v i r u s  v a c c in e s  c h a lle n g e d  w ith  h o m o lo g o u s  v i r u s .  F u r t h e r m o r e ,  p r o ­
te c t io n  a f fo rd e d  by liv e  v ir u le n t  1957 s t r a i n s  is  c o n s id e r a b ly  g r e a t e r  
a g a in s t  h o m o lo g o u s  ty p e s  o f c h a lle n g e  v i r u s  th an  a g a in s t  the N a k a y a m a  
p ro to ty p e .



53  -

4) A tte n u a te d  1957 v i r u s  v a c c in e s  sh o w  c o n s id e r a b ly  g r e a t e r  
p r o te c t io n  a g a in s t  c h a l le n g e  w ith  h o m o lo g o u s  v i r u s e s  th an  p r o te c t io n  
a g a in s t  the p ro to ty p e  N a k a y a m a  s t r a i n .  P r o te c t io n  by th e s e  v a c c in e s  
is  a ls o  s ig n i f ic a n t ly  g r e a t e r  a g a in s t  the  h o m o lo g o u s  s t r a i n  th an  i t  is  
a g a in s t  h e te ro lo g o u s  s t r a i n s  i s o la te d  d u r in g  1957, 1958, and  1959.

In c o n c lu s io n , the ab o v e  r e s u l t s  in d ic a te  th a t  s ig n i f ic a n t  v a r ia t io n  
e x is t s  in  th e  a n t ig e n s  o f d iv e r s e  s t r a i n s  o f J a p a n e s e  e n c e p h a l i t i s  v i r u s ,  
a s  h as  b ee n  s u g g e s te d  by s e v e r a l  w o r k e r s .  E v id e n c e  h a s  b e e n  p r e s e n te d  
th a t  if  s a fe  and  e f fe c t iv e  l iv e  v a c c in e s  can  be p e r f e c te d ,  th e s e  m a y  be 
e x p e c te d  to be m o re  e f fe c t iv e  th a n  th e  p r e s e n t l y  e m p lo y e d  k i l le d  v a c c in e .  
P r e l i m i n a r y  s tu d ie s  on s o m e  c a n d id a te s  fo r  p o s s ib le  u s e  as l iv e  v a c c in e s  
h av e  b ee n  p r e s e n te d .  It is  s u g g e s te d  th a t l a r g e - s c a l e  in v e s t ig a t io n  in to  
a n t ig e n ic  v a r ia t io n  o f 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  s t r a i n s  f r o m  d i f f e r e n t  
r e g io n s  o f A s ia  is  c a l le d  fo r  a t th e  p r e s e n t  t im e .

R E P O R T  F R O M  D R. GORDON F IE L D  
D E P A R T M E N T  O F  M E D IC A L  E N T O M O L O G Y  

M E D IC A L  G E N E R A L  L A B O R A T O R Y  (40 6 )
U. S. ARM Y M E D IC A L  C O M M A N D , JA P A N

E n to m o lo g ic  s tu d ie s  on J a p a n e s e  B e n c e p h a l i t i s  h av e  b een  o r ie n te d  
to w a rd s  l a b o r a to r y  te s t in g  o f the th e s i s  th a t  the  lo c a l  v e c to r ,  C u lex  
t r i ta e n io r h y n c h u s  G ile s ,  m ig h t s e r v e  a s  the  o v e r w in te r in g  v e h ic le  fo r  
JE V . D u rin g  1961, th e  v ir u s  w as r e - i s o l a t e d  in  the  D e p a r tm e n t  o f V iru s  
and  R ic k e t t s i a l  D is e a s e  f r o m  a p o o l o f 17 l a b o r a to r y  in fe c te d  f e m a le s  
th a t  h ad  b ee n  h e ld  a t a p p ro x im a te ly  15° C fo r  143 d a y s .  T h e s e  m o s q u ito e s  
w e re  in fe c te d  in i t ia l ly  by p e r m i t t in g  th e m  to fe e d  ad  l ib i tu m  on c o tto n  
w icks s a t u r a t e d  w ith  JE V  in  20% c a lf  s e r u m  - 5% d e x t r o s e  w a te r .  Of 
e q u a l im p o r ta n c e  a s  s u r v iv a l  of JE V  in  m o s q u i to e s  and  to the  l ik e lih o o d  
of m o s q u i to e s  in  n a tu r e  c a r r y in g  th e  v i r u s  th ro u g h  the  w in te r  m o n th s , 
is  the  s u c c e s s f u l  h ib e rn a t io n  o f m o s q u i to e s  th a t  h av e  h ad  a  b lo o d  m e a l .  
A du lt f e m a le s  h av e  b een  g iv en  b lo o d  m e a ls  an d  in d u c e d  to e n te r  h i b e r ­
n a t io n . S u rv iv a l  p e r io d s  a t r e d u c e d  t e m p e r a t u r e  (15° C) in  e x c e s s  o f 4 
m o n th s  h av e  b een  o b ta in e d . A s o u r c e  o f c a r b o h y d r a te  ( s u g a r - w a t e r , c u t 
f r e s h  f r u i t s  and  v e g e ta b le s ,  a n d /o r  r o t t in g  f r u i t s  an d  v e g e ta b le s )  a p p e a r s  
to be n e c e s s a r y  fo r  s u r v iv a l  in  s tu d ie s  c o n d u c te d  a t  th is  l a b o r a to r y .

In fe c te d  a d u lt  C . t r i ta e n io r h y n c h u s  w e re  o b ta in e d  f r o m  25 l a s t  i n s t a r  
l a r v a e  th a t  h ad  b een  h e ld  o v e rn ig h t  ( a p p r o x im a te ly  18 h o u r s )  in  20 cc  o f 
20% c a lf  s e r u m  - 5% d e x t r o s e  in  w a te r  w ith  a  t i t e r  o f JE V  of 4 . 5 X 10^ 
p la q u e  fo rm in g  u n its  (P F U ) /m l .  T he l a r v a e  w e re  th e n  p la c e d  in  a  l a r g e r  
v o lu m e  o f c le a r  w a te r  w ith  l a r v a l  food  an d  p e r m i t t e d  to p u p a te . T he a d u lts
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w e re  h e ld  a t i n s e c t a r y  c o n d it io n s  (80° F , 85% RH) fo r 17 d ay s  fo llo w in g  
e m e rg e n c e  w ith  5% s u g a r - w a t e r  th e i r  o n ly  s o u r c e  o f food. JE V  w as 
i s o la te d  f r o m  3 of 9 m o s q u ito e s  w ith  t i t e r s  o f > 4 X 10~\ 4 . 2 X 10^, and  
6 . 5 X 1()4 P F U /m o s q u i to  r e s p e c t iv e ly ,

R E P O R T  F R O M  D R. A. SANNA 
D IR E C T O R  O F TH E IN S T IT U T E  O F M ICRO BIO LO G Y  

U N IV ER SITY  O F P A R M A , IT A L Y
Up to I960 , a t the v iro lo g y  s e c t io n  o f the  In s t i tu te  o f M ic ro b io lo g y  

of S a s s a r i , s t u d i e s  h av e  b een  m a d e  on:
1) S om e b io lo g ic a l  a s p e c ts  of a r b o r  v i r u s e s .  P a th o g e n ic i ty  

fo r e x p e r im e n ta l  a n im a ls ,  v ia b i l i ty  and  r e s i s t a n c e  of RSSE and  S e m lik i  
F o r e s t  v i r u s e s ;  b e h a v io r  of S e m lik i  F o r e s t  v i r u s  in  t i s s u e  c u l tu r e ;  
c r o s s  im m u n ity  b e tw een  g ro u p  A a r b o r  v i r u s e s .

2) P r e s e n c e  of n e u t r a l iz in g  a n t ib o d ie s  fo r  RSSE v ir u s  in  
J u g o s la v ia n  r e f u g e e s .  The s e r a  of 139 r e fu g e e s  f r o m  J u g o s la v ia , w h e re , 
in  the p re c e d in g  y e a r s ,  o u tb re a k s  o f t ic k b o rn e  m e n in g o e n c e p h a li t is  had  
b een  r e p o r te d ,  w e re  e x a m in e d . S ix  and  a  h a lf  p e r  c e n t of the s e r a  sh o w ed  
n e u tr a l iz in g  a n tib o d ie s  fo r  R SSE v i r u s .

3) E v e n tu a l  p r e s e n c e  of lo u p in g  i l l  v i r u s  n e u t r a l iz in g  a n tib o d ie s  
in  the  s h e e p  p o p u la tio n  o f S a r d in ia .  On a c c o u n t o f the  c o n s id e r a b le  
d if fu s io n  o f Ix o des r ic in u s  in  the M e d i te r r a n e a n  re g io n s  and  the f r e q u e n c y  
o f e n c e p h a l i t i s  c a s e s  in  la m b , a s e r o lo g ic a l  in v e s t ig a t io n  w as c a r r i e d
o u t in  s h e e p  o f S a r d in ia  in  o r d e r  to d e m o n s t r a te  the  e v e n tu a l  p r e s e n c e  of 
n e u t r a l iz in g  a n tib o d ie s  fo r  lo u p in g  i l l  v i r u s .  A ll the  s e r a  e x a m in e d  gave 
n e g a tiv e  r e s u l t s .

P r o g r a m  fo r  the  y e a r  1962:

A fte r  I960 , a  v iro lo g y  s e c t io n  h a s  b een  c r e a te d  a t  the In s t i tu te  of 
M ic ro b io lo g y  o f P a r m a .  O ur p r o g r a m  c o n te m p la te s  a  s y s te m a t ic  s tu d y  of 
the p re s e n c e  o f a r b o r  v i r u s e s  in  the I ta l ia n  r e g io n s ,  and  p a r t i c u l a r l y  in  
the  P o  V a lle y  and  in  the i s la n d  of S a r d in ia .  D u rin g  the  y e a r  1962, a  
c o n s id e r a b le  n u m b e r  of s e r a  w ill be e x a m in e d  by the  h e m a g g lu t in a tio n  
in h ib i t io n  r e a c t io n .  T h e se  s e r a  w ill be ta k e n  f r o m  the  in h a b ita n ts  of 
S a r d in ia ,  w h e re , e s p e c ia l ly  u n t i l  the  a n t ia n o p h e le s  c a m p a ig n  c o n d u c te d  
by the R o c k e fe l le r  F o u n d a tio n , th e r e  w as a  c o n s id e r a b le  q u a n ti ty  o f 
p o te n t ia l  v e c to r s .
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R E P O R T  F R O M  D R. HANS M O R IT SC H  
IN S T IT U T E  O F  H Y G IE N E  

U N IV ER SITY  O F V IEN N A  (A U STR IA )
S tu d ie s  on e p id e m io lo g y  of t ic k - b o r n e  e n c e p h a l i t i s  in  the e a s t e r n  p a r t  
of A u s t r i a ,  I960:

1) S e r o lo g ic a l  in v e s t ig a t io n s  on p a t ie n ts  w ith  in fe c t io n s  o f the  CNS.
In the  E a s t e r n  p a r t  o f A u s t r i a  w h e re  t ic k b o rn e  e n c e p h a l i t i s  h a s  o c c u r r e d  
s in c e  1927 (p ro v e d  s in c e  1956), a t l e a s t  th r e e  b lo o d  s a m p le s  w e re  c o l le c te d  
f r o m  a ll  p a t ie n ts  h o s p i ta l iz e d  w ith  an  in fe c t io u s  d i s e a s e  o f the CNS. T he 
s e r a  w e re  e x a m in e d  by a c o m b in e d  m e th o d  o f n e u t r a l i z a t io n  (in t i s s u e  
c u l tu r e s ) ,  h e m a g g lu t in a tio n  in h ib i t io n , and  c o m p le m e n t  f ix a tio n  t e s t s .
T he fo llo w in g  r e s u l t s  w e re  o b ta in e d  by o u r  m e th o d :

P ro v e d  c a s e s  o f t ic k b o rn e  e n c e p h a l i t i s  44
P r e s u m e d  c a s e s  o f t ic k b o rn e  e n c e p h a l i t i s  74
O th e r  in fe c t io n s  143

T o ta l  261

T h is  to ta l  o f 261 c a s e s  r e p r e s e n t s  ab o u t 2 /3  o f a l l  c a s e s  w ith  in fe c t io u s  
d i s e a s e s  o f the  CNS r e p o r te d  to th e  s a n i t a r y  b o a rd  in  th is  a r e a .  A ll 
c a s e s  w e re  c o n s id e r e d  a s  p ro v e d  if  th e y  d is p la y e d :  1) c o n v e r s io n  o r
s ig n i f ic a n t  r i s e  o f a n t ib o d ie s  in  th e  C F ; 2) s ig n i f ic a n t  (4 -fo ld  a t l e a s t )  
r i s e  in  N T o r  HI. As p r e s u m e d  c a s e s  w e re  c o n s id e r e d :  a l l  c a s e s  w ith  
n e g a tiv e  C F  but p r i m a r y  h ig h  le v e l  o f a n t ib o d ie s  in  HI o r  N T w ith o u t 
s ig n i f ic a n t  r i s e .  C o n v e rs io n  in  th e  C F  o c c u r s  b e tw e e n  the  16th an d  2 3 rd  
d ay  o f d is e a s e  in  a l l  p ro v e d  c a s e s .  C o n t r a r y  to th a t  in  a l l  p ro v e d  and  
p r e s u m e d  c a s e s  a n t ib o d ie s  in  N T an d  HI w e re  a lw a y s  p r e s e n t  in  the  
f i r s t  s e r u m  s a m p le  a l r e a d y .

2) In v e s t ig a t io n s  on t ic k s  (Ix o d es  r i c i n u s ) c o l le c te d  in  the d i s t r i c t  
of N e u n k irc h e n , w h e re  a l l  c a s e s  w ith  in fe c t io n s  o f th e  CNS w e re  
e x a m in e d  c o m p le te ly  by v i r o lo g ic a l  and  s e r o lo g ic a l  m e th o d s  s in c e  1956.
In the f o r e s t  of P o t ts c h a c h  s t a r v e d  t ic k s  o f a l l  th r e e  s ta g e s  w e re  c o l le c te d ,  
d e te r m in e d ,  p o o led , and  in je c te d  ic  and  ip  in to  m ic e  to i s o la te  the  v i r u s .
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T im e P la c e L a rv a s N y m p h s P o o l
I s o la te d
S tr a in s  V i r u s - p r o o f  in

M ay P o t ts c h a c h  50 1
100 2 1 f i r s t  p a s s a g e

Jun n 500 5 - -
100 2 - -

Ju l i i 700 7 4 se c o n d  p a s s a g e
i t
i i

i t

50 1 1 s e c o n d  p a s s a g e
Aug " 376 4 - i i

15 1 1 th i r d  p a s s a g e
In  the  n e u t r a l i z a t io n  t e s t ,  a l l  s t r a i n s  w e re  id e n tif ie d  a s  t ic k b o rn e  
e n c e p h a l i t is  v i r u s e s .  T he a n tig e n ic  p r o p e r t i e s  d id  n o t d if fe r  f r o m  
the  A u s t r ia n  r e f e r e n c e  s t r a i n

R E P O R T  F R O M  DR. D. B LA SK O V IC 
D IR E C T O R , IN S T IT U T E  O F VIROLO GY  

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

On O c to b e r  17, 1961, the  a g r e e m e n t  w as s ig n e d  b e tw ee n  WHO and  
In s t i tu te  o f V iro lo g y , C z e c h o s lo v a k  A ca d em y  of S c ie n c e s ,  B r a t i s l a v a ,  
C z e c h o s lo v a k ia , on e s ta b l is h in g  the  A r th ro p o d -b o r n e  V iru s  R e g io n a l 
R e fe re n c e  L a b o r a to r y /R R L /  fo r  C e n t r a l  E u ro p e  a t th e  I n s t i tu te .

T h is  a g r e e m e n t  w as m a d e  a c c o rd in g  to the  p o lic y  of the  WHO to 
in s u r e  an  e x a c t  l a b o r a to r y  d ia g n o s t ic  w o rk  o f a r b o r  v ir u s  in fe c t io n s  in  
the  a r e a  o f C e n t r a l  E u ro p e . T he fu n c tio n  o f the  l a b o r a to r y  w ill be 
m a in ly :

1) To id e n tify  and  s tu d y  a r th r o p o d - b o r n e  v ir u s  s t r a i n s  i s o la te d  
in  i ts  a r e a  o f c o v e ra g e .

2) To p r e p a r e  r e f e r e n c e  s e r a  and  a n t ig e n s  f r o m  v i r u s e s  
i s o la te d  in  i t s  re g io n  and  to p ro v id e  s m a l l  a m o u n ts  o f th e s e  s e r a  and  
a n t ig e n s  to c o l la b o ra t in g  l a b o r a to r i e s .

3) To m a in ta in  p ro to ty p e  and  r e f e r e n c e  s t r a i n s .  T h e s e  s t r a i n s  
sh o u ld  be m a d e  a v a i la b le  to o th e r  r e f e r e n c e  l a b o r a to r i e s .
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4) To c o l le c t  and  d is s e m in a te  e p id e m io lo g ic a l  and  te c h n ic a l  
in f o r m a tio n  on a r th r o p o d - b o r n e  v i r u s e s ,  in  c o o p e r a t io n  w ith  WHO 
H e a d q u a r t e r s .

5) To r e c e iv e  fe llo w s  s e n t  by WHO fo r  t r a in in g  p u r p o s e s  in  su c h  
n u m b e rs  a s  the  a v a i la b le  f a c i l i t i e s  p e r m i t .

The R R L  is  a t ta c h e d  to the  D e p a r tm e n t  o f n e u r o v i r a l  in f e c t io n s ,  
L a b o r a to r y  o f e c o lo g y  o f t ic k b o rn e  e n c e p h a l i t i s  v i r u s  a t the In s t i tu te  of 
V iro lo g y . B o th  d ia g n o s t ic  and  e c o lo g ic a l  w o rk  w ill be c a r r i e d  o u t in 
the R R L . S om e o f th e  r e c e n t  in v e s t ig a t io n s  o f the  m e m b e r s  o f th is  
l a b o r a to r y  are s u m m a r iz e d  in  fo llo w in g  p r e s e n ta t io n s .

R e f e r e n c e s :

D. B la s k o v ic :  T ic k - b o r n e  e n c e p h a l i t i s  in  E u ro p e :  S om e a s p e c t s
of e p id e m io lo g y  and  c o n tro l .  T r a n s a c t io n s  o f the  N ew  Y o rk  A c. S c ie n c e s  
S e r .  II. V ol. 23, N o. 3, 215-232 , 1961.

B io lo g y  o f v i r u s e s  o f the t ic k - b o r n e  e n c e p h a l i t i s  c o m p le x . P a p e r s  
p r e s e n te d  a t th e  S y m p o s iu m  h e ld  in  S m o le n ic e , C z e c h o s lo v a k ia ,  in  
O c to b e r  I960 , P u b lis h in g  H o u se  o f th e  C z e c h o s lo v a k  A c a d e m y  o f S c ie n c e s ,  
1962 (in p r e s s ) .

S tudy  o f th e  R e la t io n  o f the  B i r d s  to N a tu r a l  F o c i  o f T ic k - b o r n e  
E n c e p h a l i t i s  (M. G re s ik o v a , M. D. ):

In the  s u m m e r  o f 1957, the m ig r a t io n  t e r r i t o r y  o f w a te r  fow l in  
E a s t  S lo v a k ia  h a s  b een  in v e s t ig a te d .  In th e s e  f ie ld  e x p e r im e n ts ,  a 
n e u r o t r o p ic  v i r u s  had  b ee n  i s o la te d  f r o m  the  G a rg a n e y  (A n n a s  q u e rq u e d u la )  
w h ich  w as id e n ti f ie d  a s  the  t ic k - b o r n e  e n c e p h a l i t i s  (T E ) v i r u s .

In v es tig a tio n s  on e x p e r im e n ta l  v i r e m ia  and  im m u n o g e n ic ity  a r e  b e in g  
c o n tin u e d  w ith  o th e r  s p e c ie s  o f b i r d s  in  s e r a  o f w h ich  n e u t r a l i z in g  a n t i ­
b o d ie s  a g a in s t  the  T E  v ir u s  c o m p le x  w e re  fo u n d . F o llo w in g  b i r d s  h av e  
b een  te s te d :  F a lc o  t in n u n c u lu s , b u z z a rd  (B u teo  b u te o ) , g r e a t - t i t  ( P a r u s  
m a i o r ), B la c k b ird  (T u rd u s  m e r u la ) ,  and  p h e a s a n t  (P h a s ia n u s  c o lc h ic u s ) .  
T he b ir d s  w e re  in o c u la te d  w ith  a  C z e c h o s lo v a k  s t r a i n  of TE  v i r u s  s u b ­
c u ta n e o u s ly , i n t r a c e r e b r a l l y ,  an d  th e  p h e a s a n t  a d d i t io n a l ly  by the  i n t r a ­
m u s c u la r  r o u te .  B loo d  fo r  e x a m in a t io n  o f v i r e m ia  h a s  b een  c o l le c te d  
f r o m  the 1st to 18th d ay  a t  2 4 -h o u r  i n t e r v a l s .  At th e  s a m e  i n t e r v a l s ,  the  
b ir d s  w e re  k i l le d  and  th e i r  b r a in s  and  in t e r n a l  o rg a n s  (s p le e n , l i v e r ,  
p a n c r e a s )  re m o v e d  fo r  i s o la t io n  o f th e  v i r u s .  A n tib o d ie s  h av e  b e e n  s tu d ie d  
by a n e u t r a l i z a t io n  t e s t  in  H e L a  c e l l s  and  in  m ic e .
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S tu d ie s  on  the  r e l a t i o n  o f th e  t ic k - b o r n e  e n c e p h a l i t is  v i r u s  to d if f e r e n t  
s p e c ie s  o f v e r t e b r a t e  h o s ts  a r e  im p o r ta n t  b e c a u s e  th e s e  b ird s  a r e  in f e s te d  
w ith  l a r v a e  and  n y m p h s o f t ic k s  and  th e y  h av e  a  c lo s e  tro p h ic  r e l a t io n  to 
s m a l l  m a m m a ls .  T he b ir d s  B u teo  b u teo  and  F a lc o  tin n u n c u lu s  sh o w ed  
a f te r  su b c u ta n e o u s  and  p e r o r a l  in fe c t io n  no c l in ic a l  s ig n s  o f d i s e a s e .  No 
v ir u s  w as i s o la te d  f r o m  the  b lo od  o r  f r o m  o r g a n s .  T he i n t r a c e r e b r a l  
in o c u la tio n  o f the  v ir u s  c a u s e d  no c l in ic a l  s ig n s  of d i s e a s e ,  a lth o u g h  
h is to lo g ic a l  c h a n g e s  w e re  o b s e r v e d  in  so m e  o f the b ra in s  in v e s t ig a te d .  
A n tib o d ie s  w e re  p r e s e n t  in  o ne b ir d  a f t e r  a l im e n ta r y  in fe c tio n  and  in  a l l  
a n im a ls  in fe c te d  i n t r a c e r e b r a l l y .

E x p e r im e n ta l  p a th o g e n ic ity  of TE  v ir u s  fo r  P a r u s  m a jo r  and  T u rd u s  
m e r u la  h a s  b ee n  s tu d ie d , r e p r e s e n t in g  m o s t  f r e q u e n t  s p e c ie s  o f b i r d s  in  
o u r  n a tu r a l  fo c i th ro u g h o u t the  y e a r  and  w ith  h e a v y  in f e s ta t io n  by t ic k s .
A fte r  s u b c u ta n e o u s  a d m in i s t r a t io n  o f T E  v i r u s ,  the b ird s  sh o w ed  no 
c l in ic a l  s ig n s  o f d is e a s e .  T he r e s u l t s  o f i s o la t io n  e x p e r im e n ts  f r o m  the 
b lood  and o th e r  o rg a n s  o f the in fe c te d  b ir d s  w e re  n e g a tiv e . V iru s  n e u t r a l i ­
z a tio n  t e s t s  w ith  the s e r a  of P a r u s  m a io r  and  T u rd u s  m e r u la  and  T E  v ir u s  
w e re  n e g a tiv e  too . A f u r th e r  s tu d y  o f n e u t r a l iz in g  a n t ib o d ie s  in  b ir d s  
c a p tu r e d  in  a  n a tu r a l  fo cus o f in fe c tio n  c o n f i rm e d  th e s e  n e g a tiv e  r e s u l t s .

O n ly  in  P h a s ia n u s  c o lc h ic u s  v i r u s  n e u t r a l iz in g  a n tib o d ie s  co u ld  be 
d e m o n s t r a te d  a f t e r  a d m in is t r a t io n  e i th e r  o f h ig h  d o s e s  o f v i r u s  o r  by 
r e p e a te d  in o c u la tio n  of low  d o s e s  of T E  v i r u s .  T he T E  v ir u s  w as n o t 
found in  the b lood  and  in t e r n a l  o rg a n s .

B e c a u s e  of the o p in io n s  o f m a n y  w o rk e r s  a c c o rd in g  to w hich  b ird s  
a r e  p la y in g  a  s ig n if ic a n t  r o le  in  the  e c o lo g y  o f T E  v i r u s ,  we u n d e r to o k  a 
s tu d y  of the v i r e m ia  in  so m e  s p e c ie s  o f b ir d s  in  the  s e r a  o f  w ho se  a n t i ­
b o d ie s  h av e  b e e n  found. A fte r  su b c u ta n e o u s  in o c u la tio n  o f T E  v i r u s  a  
c l in ic a l ly  in a p p a re n t  in fe c tio n  h a s  b ee n  in d u c e d . V ir e m ia  d id  n o t o c c u r  
and  v i r u s  w as n o t p r e s e n t  in  th e  c e n t r a l  n e rv o u s  s y s te m . It w as th e r e f o r e  
c o n c lu d ed  th a t  F a lc o  t in n u n c u lu s , B u teo  b u te o , P a r u s  m a io r ,  P h a s ia n u s  
c o lc h ic u s  c a n  h a r d ly  be r e g a r d e d  as  r e s e r v o i r s  fo r  T E  v ir u s  in  n a tu r e .

E x p e r im e n ta l  h ib e rn a t io n  of th e  T ic k -b o rn e  E n c e p h a l i t i s  V iru s  in  E n g o rg e d  
L a rv a e  o f th e  T ic k  Ix o d es  r ic in u s  L . (J . R e h a c e k , P h . D. ):

T he p ro b le m  o f t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  h ib e rn a t io n  u n d e r  
the  n a tu r a l  c o n d itio n s  p re v a i l in g  in  C z e c h o s b v a k ia  h a s  n o t y et b een  
s o lv e d , a lth o u g h  B e n d a  (1958) h a s  show n  th a t  the  v ir u s  can  s u rv iv e  fo r  
c o n s id e r a b le  p e r io d s  in  t ic k s  k e p t a t +4° C . T h e r e f o r e  in v e s t ig a t io n s  
w e re  c a r r i e d  o u t to d e te rm in e  w h e th e r  the v i r u s  can  o v e rw in te r  in  t ic k s .
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T he e n g o rg e d  l a r v a e  o f Ix o d es  r i c in u s  L . w e re  c h o s e n  a s  the  
m o d e l. T he l a r v a e  w e re  in fe c te d  by e n g o rg e m e n t  on  w h ite  m ic e  w ith  
v i r e m ia  and  p la c e d  in  an i r o n  c y l in d e r  50 c m . h ig h  an d  6 c m . in  
d ia m e te r ,  w h ich  w as lo o s e ly  p a c k e d  w ith  a l t e r n a te  l a y e r s  o f g r a s s ,  
le a v e s  and  d e b r i s  in  o r d e r  to a llo w  f r e e  m o v e m e n t o f the t ic k s  th r o u g h ­
o u t the  c y l in d e r .  T he top  and  b o tto m  o f the  c y l in d e r  w e re  c o v e re d  
w ith  d e n s e  b r a s s  g a u z e . T he  c y l in d e r  w as p la c e d  v e r t i c a l l y  in  the  s o i l  
o f a  n a tu r a l  h a b i ta t  o f I. r i c in u s  t ic k s ,  i ts  to p  b e in g  a t  the  g ro u n d  le v e l .  
H ib e rn a t io n  w as s t a r t e d  on N o v e m b e r  25, 1958, and  f in is h e d  on M a rc h  7, 
1959-

It w as found  th a t the  t i c k - b o r n e  e n c e p h a l i t i s  v i r u s  s u r v iv e d  in  
e n g o rg e d  l a r v a e  fo r  102 d ay s  u n d e r  n a tu r a l  c o n d it io n s  o f h ib e rn a t io n .
T he v i r u s  w as r e c o v e r e d  by m o u se  in o c u la tio n  o f s u s p e n s io n s  o f e n g o rg e d  
l a r v a e  p r e p a r e d  6 d ay s  and  57 to 88 d ay s  a f t e r  h ib e r n a t io n .  V iru s  w as 
a ls o  r e c o v e r e d  by the  b ite  o f n y m p h s  m o u lte d  f r o m  th e  l a r v a e .  It is  
a s s u m e d  th a t  th e  o v e r w in te r in g  o f th e  t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  in  
t ic k s  is  one  o f the w ays i t  s u r v iv e s  in  n a tu re  d u r in g  the  w in te r  p e r io d .

R e f e r e n c e s :

B e n d a , R. : J .  H yg. E p id . M ic ro b io l .  Im m u n o l. 2, 314, 1958.

T r a n s m is s io n  o f t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  by  f l e a s .  (J . R e h a c e k , 
P h . D . )  .

T he i s o la t io n  o f t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  f r o m  f le a s  and  th e i r  
h o s ts  (T a y ts c h  and  W ro b le w sk a , 1958, F e d e r o v  e t  a l .  , 1959) s t im u la te d  
the  a u th o r  to  s tu d y  the  p o s s ib le  r o le  o f f le a s  in  the t r a n s m i s s i o n  o f th is  
d i s e a s e .

F le a s  f r o m  m o le s ' n e s t s  w e re  c h o s e n , s in c e  th e y  a r e  e a s i ly  
a v a i la b le  and  a r e  p a r a s i t e s  o f a  w ho le  s e r i e s  o f k now n r e s e r v o i r  a n im a ls  
o f the t i c k - b o r n e  e n c e p h a l i t i s  v i r u s .  T he H y p r s t r a i n  o f t ic k - b o r n e  
e n c e p h a l i t i s  v i r u s  w as u s e d  ( P o s p i s i l  e t a l .  1954).

F i r s t  o f a l l ,  th e  t im e  fo r  w h ich  th e  v i r u s  p e r s i s t e d  in  the s p e c ie s  
C t . a s s i m i l i s  w as d e te r m in e d  In  th is  e x p e r im e n t ,  f l e a - in f e s t e d  m ic e  
w e re  k e p t in  g la s s  ta n k s  m e a s u r in g  10 x 15 c m . W hen the  m ic e  d ie d , th e y  
w e re  re m o v e d  and  th e  f le a s  w e re  in  th e  ta n k . T he v i r u s  w as found  in  th e  
f le a s  o n ly  w h ile  th e y  fed  on h o s ts  w ith  v i r e m ia  up  to a p p ro x im a te ly  24 
h o u rs  a f t e r  su c k in g  in fe c te d  flo o d . It w as no lo n g e r  d e te r m in e d  in  the  
f le a s  a f t e r  th is  p e r io d .  T he e x p e r im e n ts  w e re  c a r r i e d  o u t th r e e  t im e s ,  
u s in g  600 f l e a s .
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In the s e c o n d  s e t  o f e x p e r im e n ts ,  the  t r a n s m i s s i o n  of t ic k - b o r n e  
e n c e p h a l i t i s  v i r u s  by f le a s  to h e a l th y  m ic e  w as s tu d ie d . The e x p e r im e n ts  
w e re  c a r r i e d  o u t in  g la s s  a q u a r ia  m e a s u r in g  25 x  15 x 15 c m , w h ich  w e re  
d iv id e d  in  two by d o u b le  w ire  n e t t in g  w ith  a  0. 5 c m . m e s h  and  an  i n t e r ­
v en in g  s p a c e  of 5 c m . T he f le a s  and  m ic e  w ith  v i r e m ia  w e re  p la c e d  in  o ne of 
p a r t  o f the  a q u a r iu m . W hen th e  m ic e  d ie d , i . e . , on  fo u r th  d ay , h e a lth y  
m ic e  w e re  p la c e d  in  the o th e r  c o m p a r tm e n t  and  the  f le a s  t r a n s f e r r e d  to 
th e s e .  T he d e a d  m ic e  w e re  th en  c a r e f u l ly  re m o v e d . T h ir ty -o n e  e x p e r i ­
m e n ts  w e re  c a r r i e d  o u t, u s in g  o v e r  3, 600 f le a s ,  m o s t  o f w h ich  b e lo n g e d  
to the  s p e c ie s  C t. a s s i m i l i s  and  the  o th e r s  to the  s p e c ie s  C t. a g y r te s ,
C t. b is o c to d e n ta tu s ,  and  H y s t r ic h o p s y l la  ta lp a e .  As so o n  a s  the f le a s  
s to p p e d  su c k in g  the  b lood  of m ic e  w ith  v i r e m ia ,  th e y  w e re  a llo w e d  to feed  
on h e a l th y  m ic e  (58 a l to g e th e r )  fo r  up  to 14 d a y s .  T he r e s u l t s  o f th e s e  
e x p e r im e n ts  w e re  n e g a tiv e .
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P e r s i s t e n c e  o f t ic k - b o r n e  e n c e p h a l i t i s  v i r u s  in  h ib e rn a t in g  b a ts  and  
g£ een  l i z a r d s  (M. G re s ik o v a , M. D. )

We e x a m in e d  th e  p o s s ib i l i ty  o f s u r v iv a l  o f the  t ic k - b o r n e  e n c e p h a l i t is  
v i r u s  (T E  v i r u s )  in  h ib e rn a t in g  a n im a ls .  B a ts  w e re  s e le c te d  a s  the  m o d e l 
s in c e  n e u t r a l iz in g  a n tib o d ie s  a g a in s t  T E  v i r u s  h ad  b een  found in  th e i r  
s e r a .

T he e x p e r im e n ts  w e re  c a r r i e d  o u t d u r in g  the  w in te r  w ith  120 
h ib e rn a t in g  b a ts  o f the  s p e c ie s  M yo tis  m y o tis ,  B a r b a s t e l l a  b a r b a s t e l l u s , 
and  P le c o tu s  a u r i tu s  f ro m  the c a v e s  o f P la v e c k e  P o d h r a d ie ,  D rin y , 
and  H a rm a n e c ,  C z e c h o s lo v a k ia . T he b a ts  w e re  p la c e d  in  w ire  c a g e s  
in  the c o n ta in e r s  m ad e  f r o m  a d e n s e  n y lo n  m e s h . T he c a g e s  c o n ta in in g  
the b a ts  w e re  p la c e d  in to  a c a v e  n e a r  a  s m a l l  la k e  w ith  a  c o n s ta n t  
t e m p e r a tu r e  o f 8 ° C and  a  100% d e g re e  of h u m id ity . T he b a ts  w e re  
in o c u la te d  s u b c u ta n e o u s ly  w ith  H ypr s t r a i n  o f T E  v i r u s .  A fte r  2 3 -3 0  
d ay s  the  b a ts  w e re  t r a n s f e r r e d  to ro o m  t e m p e r a tu r e .  M ost o f th e  b a ts  
sh o w ed  no m a rk e d  c l in ic a l  s ig n s  o f d is e a s e  a f t e r  h ib e rn a t io n .  T he 
c o u r s e  o f the in fe c t io n  w as s tu d ie d  d u r in g  and  a f t e r  h ib e rn a t io n .
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T E  v ir u s  w as found in  the b lood  and  b r a in  of in d iv id u a l  b a ts  f r o m  the 
7th to the 12th d ay  and  in  so m e  c a s e s  up to the  2 3 rd  d ay . W hen th e  b a ts  
w e re  t r a n s f e r r e d  to ro o m  t e m p e r a tu r e  the v i r u s  w as p r e s e n t  in  th e i r  
b lood  f r o m  the 1st to the 7 th  d a y ,in  th e i r  s p le e n  and  l iv e r  up to the  11th 
d ay , and  in  th e i r  b ra in  up to the  14th d ay . V ir e m ia  l a s te d  fo r  26 d ay s  
in  the  in fe c te d  b a ts  in c lu d in g  the  h ib e rn a t io n  p e r io d ,  bu t in  the b r a in  the  
v ir u s  p e r s i s t e d  fo r  up to 31 d a y s .  In  so m e  c a s e s  the  L D 50 of the  v i r u s  
in  the  b lood  r e a c h e d  v a lu e s  o f o v e r  10^* to 10^* ^ a f t e r  h ib e rn a t io n .
It is  th e r e f o r e  a s s u m e d  th a t  v i r u s  m u l t ip l ie d  in  the  b a ts .

T he r e l a t i o n  o f l i z a r d s  to the  T E  v i r u s  w as n o t p r e v io u s ly  know n, 
a lth o u g h  l i z a r d s  w e re  found in  n a tu r a l  fo c i o f T E , w h e re  th e y  a r e  m a in ly  
in f e s te d  w ith  the  l a r v a e  and  n y m p h s  o f Ix o d e s  r i c in u s  L. and  o th e r  s p e c ie s  
o f t ic k s .  T he  p a th o g e n ic ity  o f the  T E  v i r u s  fo r  L a c e r t a  r i c id i s  w as 
th e r e f o r e  s tu d ie d .  A f te r  a d m in i s te r in g  l a r g e  d o s e s  o f the  v i r u s ,  the 
v i r e m ia  o c c u r r e d  and  th e  v i r u s  w as lo c a l iz e d  in  th e  c e n t r a l  n e rv o u s  
s y s te m .  In fo u r e x p e r im e n ts  v i r e m ia  w as s tu d ie d  in  20 l i z a r d s  k e p t a t  
ro o m  t e m p e r a t u r e .  To th e s e  a n im a ls  100 and  1 0 .0 0 0  L D ^ q t ic k - b o r n e  
e n c e p h a l i t i s  v i r u s  w as a d m in i s t e r e d  s u b c u ta n e o u s ly ,  e a c h  d o se  in  two 
e x p e r im e n ts .  In the  l i z a r d s  in o c u la te d  w ith  10. 000 L D 5Q v i r e m ia  la s te d  
f r o m  the th i r d  to the  s e v e n th  d ay  an d  f r o m  the  fo u r th  to the fifth  d ay  
r e s p e c t iv e ly .  T he t i t r e  o f th e  v ir u s  in  the  b lo o d  r a n g e d  f r o m  10^ to 
10^. No v i r e m ia  w as d e te r m in e d  in  th e  l i z a r d s  in o c u la te d  w ith  100 L D ^ q .

T he c o n d it io n s  o f h y p o th e rm ia  fo r  s u r v iv a l  o f th e  v ir u s  w e re  a ls o  
s tu d ie d .  T w en ty  l i z a r d s  w e re  in fe c te d  w ith  T E  v i r u s .  T he in o c u lu m  
w as a d m in i s t e r e d  s u b c u ta n e o u s ly  in  th e  a n t e b r a c h ia l  r e g io n  and  c o n ta in e d  
64. 000 L D 5 q o f v i r u s  T he in fe c te d  l i z a r d s  w e re  k e p t fo r  28 d ay s  in  a 
r e f r i g e r a t o r  a t 8 ° C . T h ey  w e re  r ig id ,  took  no food , an d  s e v e n  d ie d  
d u r in g  h y p o th e rm ia .  On the  28 th  d ay , b loo d  w as c o l le c te d  f r o m  13 
s u r v iv o r s  to d e te r m in e  a n t ib o d ie s .  N e u t r a l iz a t io n  t e s t  w ith  the  s e r a  
w as n e g a tiv e .

F r o m  the  f i r s t  to the te n th  d ay  a f t e r  b e in g  k ep t a t  lo w  t e m p e r a t u r e ,  
v i r e m ia  w as s tu d ie d  in  e v e r y  in d iv id u a l  l i z a r d  a t  24 h o u r in t e r v a l s  T h e  
r e s u l t s  o f i s o la t io n  e x p e r im e n ts  w e re  n e g a t iv e .

T he l i z a r d s  w e re  k il le d  a t 6th , 8 th , 10th, 12th, 14th, and  21st d ay .
T he v ir u s  w as n o t found in  the  c e n t r a l  n e rv o u s  s y s t e m  and  in  the s p le e n .
It is  t h e r e f o r e  c o n c lu d e d  th a t  L a c e r ta  r i c id i s  co u ld  n o t be a  r e s e r v o i r  
o f T E  v i r u s  d u r in g  th e  w in te r  p e r io d .



-  62  -

R e f e r e n c e s :
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R E P O R T  F R O M  DR. V O JT E C H  BARDOS 
C H IE F , V IR O L O G IC A L  D E P A R T M E N T  

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

R e s u l ts  o f a 3 - y e a r  s tu d y  o f T a h y n a  v i r u s .

A fte r  the i s o la t io n  o f th e  f i r s t  5 s t r a i n s  o f the  v ir u s  T a h y n a  in 
C z e c h o s lo v a k ia  f r o m  A ed es  v e x a n s  and  A ed es  c a s p iu s  in  1958 (B a rd o s  - 
D a n ie lo v a ) , the fo llo w in g  p r o g r a m  fo r  f u r th e r  r e s e a r c h  w as s e t  up:
1) W hat k in d  of v e r te b r a te s  is  the r e s e r v o i r  o f the  v ir u s  in  n a tu r e ,
2) W hat a r e  the b io lo g ic a l  v e c to r s  o f the  v ir u s  T a h y n a  in  n a tu r e ,  3) W hat 
is  the  r o le  o f the  v ir u s  T a h y n a  in  the h u m an  p a th o lo g y . At the s a m e  
t im e , we u n d e r to o k  a s e r o lo g ic a l  id e n t i f ic a t io n  s tu d y  of th is  n ew  a r b o r  
v ir u s  fo r  E u ro p e .  In o u r  in s t i tu te ,  we h av e  d e m o n s t r a te d  th a t  v i r u s  
T a h y n a  is  n o t a m e m b e r  of the A and  B g ro u p  o f a r b o r  v i r u s e s  (B a rd o s , 
C up kova , S e fc o v ic o v a ). D r. J .  S. P o r t e r f i e l d  f r o m  the M e d ic a l R e s e a r c h  
C o u n c il in  L ondon  sh ow ed  th a t th is  v i r u s  d o es  n o t b e lo n g  to the C, 
B u n y a m w e ra , and  B w am b a  g ro u p s .  D r . J .  C a s a ls  f r o m  the  R o c k e fe l le r  
In s t i tu te  in  N ew  Y o rk  w as a b le  to c la s s i f y  th is  v i r u s  a s  a n ew  m e m b e r
of the C a l i fo rn ia  e n c e p h a l i t i s  g ro u p .

B ird s  a r e  the  m a in  r e s e r v o i r  o f m o s t  m o sq u ito  b o rn e  v i r u s e s .
T h is  w as the  r e a s o n  why in  1959 we h av e  b eg u n  to s e r o lo g ic a l ly  in v e s t ig a te  
o u r  b i r d s .  T h is  w o rk  w as done in  c o o p e r a t io n  w ith  o r n i th o lo g is ts  (D r . 
B a la t ,  F . an d  H ud ec, K. ). T he p a p e r  d is c  m e th o d  re c o m m e n d e d  by 
K a r s ta d  and  c o w o rk e r s  w as u s e d . T he e lu a te s  w e re  t e s te d  in  an  ic  
N T  a c c o rd in g  S m ith b u rn  in  young m ic e .  We found s u b s ta n c e s  n e u t r a l iz in g  
T a h y n a  v i r u s  in  18-20% .
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A fte r  e x p e r im e n ta l  s . c u t .  in o c u la tio n  o f n e s t l in g  b ir d s  an d  a d u lt 
b ird s  (p o s it iv e  in  the ab o v e  t e s t s )  no v ir u s  c o u ld  be i s o la te d  f r o m  th e i r  
b lood  and  no v ir u s  n e u t r a l iz in g  a n t ib o d ie s  w e re  fo rm e d  (D r. S im k o v a , A . ). 
B i rd s  do n o t a p p e a r  to be r e s e r v o i r s  o f the  v i r u s  T a h y n a  in  n a tu r e .

We found  in  s e r o lo g ic a l  t e s t s  of m a m m a ls  th a t  h o r s e s ,  p ig s , and  
cow s l iv in g  in  an  a r e a  o f m a s s  o c c u r r e n c e  of m o s q u ito e s  h av e  v i r u s  
n e u t r a l iz in g  a n t ib o d ie s  in  60%. In w h ite  m ic e ,  g o ld en  h a m s t e r s ,  r a b b i t s ,  
and  p ig s  a  v i r e m ia  w as p ro d u c e d  an d  a n t ib o d ie s  w e re  fo rm e d . T he v i r e m ia  
w as m o s t  p ro n o u n c e d  in  r a b b i t s  and  a  m in im a l  a m o u n t o f v i r u s  w as n e e d e d  
(L D ^ q ) in  th e  in o c u lu m  to g e t a  v i r e m ia  o f 3 -4  d ay s  d u r a t io n  w ith  a t i t e r  
of 3 -4  log  u n its  (0 .0 3  m l in  young m ic e )  (D r. S im k o v a ). T he v i r e m ia  in  
p ig s  w as o f v e r y  low  le v e l  and  it  c o u ld  be a s c e r t a i n e d  o n ly  a f t e r  ic  
in o c u la tio n  o f tw o -d a y -o ld  s u c k lin g  m ic e . V iru s  n e u t r a l i z in g  a n t ib o d ie s  
w e re  d e te c te d  in  the  s e r u m  of in fe c te d  p ig s  e a r l i e r  th a n  h e m a g g lu t in a tio n  
in h ib i t io n  a n t ib o d ie s .  A s e r o lo g ic a l  s u r v e y  o f h a r e s  l iv in g  in  an  a r e a  o f 
y e a r ly  m a s s  o c c u r r e n c e  o f m o s q u i to e s  r e v e a le d  v i r u s  n e u t r a l i z in g  a n t i ­
b o d ie s  in  14 ou t o f 20 te s te d .

R a b b its  an d  h a r e s  a r e  m o s t  p ro b a b ly  the  m a in  r e s e r v o i r s  o f the  
v iru s  T a h y n a  in  n a tu r e .

T he i s o la t io n  o f the  T a h y n a  v i r u s  f r o m  the  m o s q u i to e s  A ed e s  v e x a n s  
30 d ay s  a f t e r  th e i r  e x p e r im e n ta l  in fe c t io n  an d  the  t r a n s m i s s i o n  o f  the  v i r u s  
f r o m  v i r e m ic  s u c k lin g  m ic e  to n o n im m u n e  s u c k lin g  m ic e  in d ic a te s  th a t 
A ed es  v e x a n s  is  a  b io lo g ic a l  v e c to r  o f T a h y n a  v i r u s  in  n a tu r e  (S im k o v a , A. , 
D a n ie lo v a , V. , B a rd o s ,  V. ).

In I960  we h av e  i s o la te d  3 m o re  s t r a i n s  o f T a h y n a  v i r u s  in  o th e r  
a r e a s  and  th u s  we w e re  a b le  to c a lc u la te  the m in im a l  in f e c t iv i ty  r a t e  o f 
A ed es  v e x a n s  m o s q u ito e s  in  th is  lo c a l i ty  o f C z e c h o s lo v a k ia .  It w as in  
1958 an d  I960 0. 34 /1000  m o s q u i to e s .

T he t i t e r  o f T a h y n a  v i r u s  in  th e  o r ig in a l  m o s q u ito  s u s p e n s io n s  o f 
1960 w e re  in  one c a s e  2. 0 lo g  u n its  LD 5 0 /0 . 03 m l in  young w h ite  m ic e  and  
in  the  s e c o n d  c a s e  l e s s  th an  0. 5 lo g  u n its  LD 5 0 /0 . 03 m l.

T ry in g  to g e t a  p ic tu r e  o f th e  r o le  o f v i r u s  T a h y n a  in  h u m an  
p a th o lo g y , we t e s te d  h u m an  s e r a  of s o m e  in h a b i ta n ts  o f C z e c h o s lo v a k ia  
c o l le c te d  by r a n d o m  s e le c t io n .  P e o p le  l iv in g  in  a r e a s  o f y e a r ly  m a s s  
o c c u r r e n c e  o f m o s q u ito e s  h ad  v i r u s  n e u t r a l i z in g  a n t ib o d ie s  in  30. 3%, in  
a r e a s  o f o c c a s io n a l  m o sq u ito  o c c u r r e n c e  o n ly  in  13. 3%, and  in  m o u n ta in  
r e g io n  o n ly  in  2 .4 % . In th e  n e ig h b o r in g  H u n g a ry  an d  A u s t r i a  w e re  a n t i ­
b o d ie s  p r e s e n t  in  50. 5 to 61. 9%. In  F in la n d , P o la n d , R u m a n ia ,
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Y u g o s la v ia , B u lg a r ia ,  A lb a n ia , I ta ly , and  U gan da , the p e r  c e n t o f 
p o s i t iv e  w as l e s s  th an  10. 0%. No v ir u s  n e u t r a l i z in g  a n tib o d ie s  w e re  
found in  the  s e r a  o f in h a b i ta n ts  t e s te d  in  H o llan d , I s r a e l ,  T u rk e y ,
U nion  of S ou th  A f r ic a ,  A u s t r a l ia ,  and  N ew  Z e a la n d .

T ry in g  to find  the c l in ic a l  m a n if e s ta t io n s  in  h u m an  b e in g s  a f t e r  
in fe c t io n  w ith  T a h y n a  v i r u s ,  we h av e  c o n c e n tr a te d  o u r  a tte n t io n  to 
f e v e r i s h  i l l n e s s e s  o c c u r r in g  e v e r y  y e a r  in  s u m m e r  m o n th s  in  a r e a s  of 
y e a r ly  m a s s  o c c u r r e n c e  o f m o s q u i to e s .  F r o m  e v e r y  p a t ie n t  s e n t  to 
the h o s p i ta l ,  b lood  s a m p le s  w e re  ta k e n  a t the  a d m is s io n  to the h o s p i ta l  
and  in  the  r e c o n v a le s c e n c e .  S o m e  of the  r e s u l t s  o b ta in e d  th u s fa r  
in d ic a te  th a t  in  so m e  p a t ie n ts  s u f f e r in g  f r o m  r e s p i r a t o r y  d is e a s e  a 
r i s e  o f n e u t r a l iz in g  a n tib o d ie s  a g a in s t  T a h y n a  v i r u s  w as o b s e r v e d . 
F u r t h e r  in v e s t ig a t io n s  c o n c e rn in g  the  s ig n if ic a n c e  o f the T ah y n a  v ir u s  
a s  a h u m an  p a th o g e n ic  a g e n t a r e  in  p r o g r e s s .

R E P O R T  F R O M  D R. H. A. E . VAN T O N G E R E N  
P R O F E S S O R  O F M IC R O B IO LO G Y , S T A T E  U N IV E R SIT Y , L E ID E N , 

AND N E T H E R L A N D S  IN S T IT U T E  O F  P R E V E N T IV E  M ED IC IN E
L E ID E N , H O LLA N D

N e th e r la n d s - N e w  G u in ea  s tu d y :

As p a r t  o f a  co n tin u ed  p r o g r a m  of a  s e r o lo g ic a l  s u r v e y  fo r the 
p r e s e n c e  o f a n tib o d ie s  in  s e r a  o f a u to c h to n o u s  P a p u a n s  a g a in s t  the  v i r u s e s  
o f M u r ra y  V a lle y  and  J a p a n e s e  B e n c e p h a l i t i s ,  D en g ue  I and  II, no 
a n t ib o d ie s  a g a in s t  th e s e  v i r u s e s  co u ld  be d e te c te d  in  the  s e r u m  s a m p le s  
of 405 ad u lt D a n i 's  l iv in g  in  th e  B a lie m  v a l le y  in  the C e n tr a l  H ig h la n d s .

Of the M e ra u k e  a r e a  ( s o u th w e s te rn  c o a s ta l  re g io n ) ,  ta b le  1 sh ow s 
the d is t r ib u t io n  of MVE v ir u s  a n tib o d y  r a t e  by ag e  in  the P ap u a n  
p o p u la tio n  an d  ta b le  2 in  the In d o n e s ia n  g ro u p  o f in h a b i ta n ts ,  who in  
g e n e ra l  h av e  r e s id e d  in  th a t a r e a  d u r in g  th e i r  l i f e t im e .

A t r i a l  to d e te rm in e  w h e th e r  e i th e r  MVE o r  J a p  B e n c e p h a l i t is  
v i r u s  is  p r e v a le n t  w as in c o n c lu s iv e .  In the  f i r s t  100 P ap u a n  s e r a  an tib o d y  
a g a in s t  bo th  D engue I and  II v i r u s  w e re  la c k in g . T h is  in d i r e c t ly  c o n f i rm s  
the o b s e r v a t io n  th a t the  p o s s ib le  v e c to rs  (A edes a e g y p ti ,  A. a lb o p ic tu s ,
A. s c u t e l l a r i s , an d  A. p o ly n e s ie n s i s ) o f the  d en g u e  v i r u s e s  h av e  n e v e r  
b ee n  found  in  th is  p a r t  of D u tch  N ew  G u in e a .
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C e n t r a l  E u ro p e a n  e n c e p h a l i t i s  s tu d y :
Of 48 te a l s  (A nas c r e c c a ) ,  2 s h o v e le r s  (S p a tu la  c ly p e a ta ) ,  2 w ig eo n s 

(A nas p e n e lo p e ) , a l l  m ig r a t in g  b ir d s  f r o m  the  e a s t e r n  o r  n o r th e a s t e r n  p a r t  
o f E u ro p e ,  s e r u m  s a m p le s  h av e  b e e n  c o l le c te d  by p u n c tu r in g  the  w ing 
v e in . N one sh o w ed  n e u t r a l i z in g  a n t ib o d ie s  a g a in s t  th e  G ra z  s t r a i n  o f C E E  
v i r u s .

T a b le  1
D is t r ib u t io n  o f M VE V iru s  A n tib o d y  R a te  by A ge (P a p u a n s )

ag e  g ro u p s no. t e s te d n u m b e r  p o s i t iv e p e r c .  p o s .

0 -5 2 1 (50+ 3 5 .4 )
6-10 24 18 75
11-20 26 22 84. 6
21-30 48 41 8 5 .4
31-40 10 9 90
41-50 10 10 100
51-60 6 5 83. 3
> 6 1 5 5 100
T o ta l 131 110 84

T a b le  Z
D is t r ib u t io n  o f MVE V iru s  A n tib o d y  R a te  by A ge ( In d o n e s ia n s )

ag e  g ro u p s no. t e s te d n u m b e r  p o s i t iv e p e r c .  p o s .

0 -5 0 - _

6-10 37 13 35. 1
11-20 56 29 5 1 .8
21-30 48 27 56. 25
31-40 27 13 4 8 .1 4
41-50 34 18 53
51-60 20 11 55
>  60 44 31 70. 4
T o ta l 266 142 53. 4

R E P O R T  F R O M  D R . E . A. F R E U N D T  
S T A T E N S  S E R U M IN S T IT U T , C O P E N H A G E N , D EN M A R K
D u rin g  r e c e n t  y e a r s  the  R ic k e t t s i a  an d  V iru s  D e p a r tm e n t ,  S ta te n s  

S e r u m in s t i tu t ,  C o p e n h a g e n , h a s  b e e n  e n g a g e d  in  s tu d ie s  on the p o s s ib le  
o c c u r r e n c e  in  th is  c o u n try  o f th e  RSS c o m p le x  an d  o th e r  a r b o r  v i r u s e s .
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S e r o lo g ic a l  S u rv e y

1) R SSE  v i r u s e s .  U sin g  h e m a g g lu t in a tio n  in h ib it io n , c o m p le m e n t 
f ix a tio n , and  n e u t r a l i z a t io n  t e s t s ,  a  s u r v e y  w as c a r r i e d  out on s e r a  f ro m  
a n im a ls  and  m an  c o l le c te d  in  d if f e r e n t  a r e a s  o f D e n m a rk . T he s e r a  w e re  
t e s te d  a g a in s t  a  C e n t r a l  E u ro p e a n  (C zek  B 3) an d  an  E n g lis h  lo u p in g  i l l  
s t r a i n .

So f a r ,  e v id e n c e  of R SSE v i r u s  a c t iv i ty  w as o b ta in e d  f r o m  one a r e a  
o n ly , v iz . in  B o rn h o lm . T h is  is  a  s m a l l  ro c k y  i s la n d  s i tu a te d  in  the 
B a l t ic ,  s o u th  o f S w eden , and  a  v e r y  p o p u la r  s u m m e r  h o lid a y  r e s o r t .

A s u m m a r y  of the o v e r a l l  r e s u l t s  o b ta in e d  w ith  the HI and  n e u t r a l i ­
z a tio n  t e s t s  is  show n  in  the fo llo w in g  ta b le .  W ith  a  few  e x c e p tio n s , a ll  
p o s i t iv e  s e r a  c o n ta in e d  bo th  HI and  n e u t r a l iz in g  a n t ib o d ie s ,  and  m o s t  of 
th e m  in  f a i r l y  h ig h  t i t r e s .  In a d d itio n , low  le v e ls  o f C F  a n t ib o d ie s  w e re  
d e te c ta b le  in  the  m a jo r i ty  o f th e  h u m an  p o s i t iv e  r e a c t o r s ,  w hile  the  s e r u m  
s p e c im e n s  c o l le c te d  f ro m  d e e r  (C a p re o lu s  c a p re o lu s y  w e re  f r e q u e n t ly  
a n t ic o m p le m e n ta r  y .

HI and  N e u tr a l iz a t io n  T e s ts  w ith  R SSE V iru s e s
O th e r  p a r t s  o f

B O R N H O L M D E N M A R K
P e r  c e n t

S e r a  t e s t e d No. s e r a N o. p o s i t iv e p o s i t iv e N o. s e r a N o. p o s i t iv e
D e e r 29 2 4 (+ 3 )x 83 248 0
C a tt le 135 4 (+ 2 )x 3 134 0
F o r e s t  w o rk e r s 39 11 28 -

C a s e s  of m e n in g o ­
e n c e p h a l i t i s ,  e tc .

12 8 (67) 418 0
O th e r  p o p u la tio n  * 

g ro u p s
508 7 1 .4 305 0

xS e r a  p o s i t iv e  in  HI o r  n e u t r a l i z a t io n  t e s t s  o n ly .

T he f a i r l y  h ig h  in c id e n c e  o f p o s i t iv e  s e r a  found  in  d e e r  and  fo re s t  
w o r k e r s  f r o m  B o rn h o lm  is  p a r t i c u l a r l y  n o te w o r th y . On the o th e r  h an d , 
the p e r c e n ta g e  of p o s i t iv e  r e a c t o r s  in  c a t t le  is  r e m a r k a b ly  lo w e r  th a n  
th a t  found  in  o th e r  e n d e m ic  a r e a s  su c h  a s  in  S w ed en  and  F in la n d .

To d a te ,  no a c u te  c a s e  o f t ic k b o rn e  m e n in g o e n c e p h a li t is  in  B o rn h o lm  
h as  c o m e  to o u r  a t te n t io n  in  th e  c o u r s e  of the p r e s e n t  s e r i e s  o f i n v e s t i ­
g a t io n s .  T h e r e f o r e ,  a  r e t r o s p e c t  s e r o lo g ic a l  s u r v e y  w as c a r r i e d  o u t on
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s e r a  c o l le c te d  in  D e c e m b e r  1961 f r o m  12 p e r s o n s  who h ad  w ith in  the  
p re c e d in g  4 - y e a r  p e r io d  b een  a d m it te d  to the c o u n ty  h o s p i ta l  o f B o rn h o lm  
w ith  a  d ia g n o s is  o f a c u te  m e n in g o e n c e p h a l i t is ,  r e p r e s e n t i n g  ab o u t 1/3 
of the  to ta l  n u m b e r  o f c a s e s  o f unknow n e tio lo g y  r e c o r d e d  f r o m  th a t  
p e r io d .  A s a p p e a r s  f r o m  the  ta b le ,  RSSE a n tib o d ie s  w e re  found in  8 
p e r s o n s ,  a l l  o f w hom  h ad  b een  b i t te n  by t ic k s  s h o r t l y  b e fo re  o n s e t  of 
d i s e a s e .  A ty p ic a l  b ip h a s ic  c o u r s e  h ad  b een  o b s e r v e d  in  4 c a s e s .  T he 
c l in ic a l  c o u r s e  w as f a i r l y  m ild , a  t r a n s ie n t  p a r a l y s i s  o f the  s h o u ld e r  
r e g io n  b e in g  o b s e r v e d  in  one c a s e  o n ly .

T he 508 in h a b i ta n ts  o f B o rn h o lm  who y ie ld e d  1. 4% of p o s i t iv e  
r e a c t o r s  ( s e e  ta b le )  r e p r e s e n t  ab o u t 1 p e r  c e n t  o f the  to ta l  p o p u la tio n  
of the is la n d .

C o m p a ra t iv e  HI and  C F  t i t r a t io n s  o f a  n u m b e r  o f p o s i t iv e  s e r a  
f r o m  B o rn h o lm  a g a in s t  the C z ek  B3 and  the  lo u p in g  i l l  s t r a i n  s u g g e s te d  
a  m o re  c lo s e  r e la t io n s h ip  of th e  r e s p o n s ib le  v i r u s  w ith  the  C e n t r a l  
E u ro p e a n  th a n  w ith  th e  lo u p in g  i l l  g ro u p  o f s t r a i n s .

2) G ro u p  A a r b o r  v i r u s .  A p r e l i m i n a r y  s u r v e y  o f s e r a  f r o m  c a s e s  
of m e n in g o e n c e p h a l i t is  and  r e l a t e d  c o n d it io n s  c o l le c te d  f r o m  the  w hole 
c o u n try  fo r  a n t ib o d ie s  a g a in s t  G ro u p  A a r b o r  v i r u s  w as n e g a tiv e

3) R e m o v a l of n o n s p e c if ic  s e r u m  in h ib i to r .  In  the  c o u r s e  o f the 
s u r v e y  fo r  HI a n t ib o d ie s ,  e v id e n c e  w as o b ta in e d  o f c e r t a i n  l im i ta t io n s  o f 
the  k a o lin  a d s o r p t io n  m e th o d  fo r  th e  r e m o v a l  o f n o n s p e c if ic  s e r u m  
in h ib i to r s  o f a r b o r  v i r u s  h e m a g g lu t in in s .  F u r t h e r  s tu d ie s  in  th is  f ie ld  
a r e  in  p r o g r e s s .

A tte m p te d  v i r u s  i s o la t io n s

A bout 600 h u n g ry  t ic k s  (Ix o d es  r i c in u s )  w e re  c o l le c te d  in  the  f o r e s t s  
o f B o rn h o lm  in J u n e - J u ly  and  S e p te m b e r  1961. P o o ls  w e re  in o c u la te d  
i n t r a c e r e b r a l l y  in to  s u c k lin g  m ic e ,  3 b lin d  p a s s a g e s  b e in g  c a r r i e d  o u t.
No v i r u s  w as r e c o v e r e d .

R E P O R T  F R O M  D R. N . O K E R -B L O M  
H EA D , D E P A R T M E N T  O F V IR O LO G Y  
U N IV E R SIT Y  O F  H E L S IN K I, F IN L A N D

T ic k - b o r n e  m e n in g o - e n c e p h a l i t i s  (T B E ) h a s  b e e n  s tu d ie d  in  F in la n d  
s in c e  1954 and  f r o m  1957 by a  g ro u p  in  th is  l a b o r a to r y  c o m p r is in g  D r. M. 
B r u m m e r -  K o rv e n k o n tio , D r . L. K a a r ia in e n ,  D r . N. O k e r - B lo m , D r . A. 
S a lm in e n , an d  D r. P . W e c k s tro m . T he m a in  e n d e m ic  r e g io n s  o f T B E  a r e
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in  the  s o u th w e s t  and  the  s o u th e a s t  o f th e  c o u n tr y  a lth o u g h  s p o r a d ic  c a s e s  
h av e  b een  d ia g n o s e d  a ls o  in  o th e r  r e g io n s  in  the so u th . S tu d ie s  p e r f o r m e d  
d u r in g  the  l a s t  y e a r s  h av e  b ee n  c o n c e rn e d  w ith  m e th o d s  and  th e o r e t i c a l  
p ro b le m s  a s  w e ll as w ith  the  e p id e m io lo g y  and  the  e c o lo g y  of the d i s e a s e .  
S om e o f th e  m a in  r e s u l t s  a r e  s u m m a r iz e d  b e lo w .

M ethod s

A m e ta b o lic  in h ib it io n  t e s t  w ith  lo u p in g  i l l  v i r u s  and  a  s t r a i n  of 
T B E  v ir u s  i s o la te d  in  th is  c o u n try  in  1957 h as  b een  w o rk e d  o u t and  c o m ­
p a r e d  w ith  the  c o n v e n tio n a l  t i s s u e  c u l tu r e  tub e  t e s t  and  n e u t r a l i z a t io n  
t e s t s  in  m ic e .  T h e re  s e e m s  to be a  good c o r r e la t i o n  b e tw ee n  the m e th o d s . 
N o n - in fe c t io u s  h e m a g g lu t in a tio n  a n tig e n  w ith  t ic k b o rn e  e n c e p h a l i t is  v i r u s  
h as  b een  p r e p a r e d  in  t i s s u e  c u l tu r e .  T he s a m e  m e th o d  h as  a ls o  b ee n  
a p p lie d  fo r  the p ro d u c tio n  o f a n tig e n s  w ith  o th e r  a r b o v i r u s e s  o f g ro u p  A 
and  B .

T h e o r e t ic a l  p ro b le m s

The n o n - s p e c if ic  in h ib i to r s  to T B E  v ir u s  h e m a g g lu t in in  h av e  b een  
show n  to be c o m p o s e d  o f a  m ix tu re  of two l ip id s ,  one of w hich  is  f r e e  
c h o le s te r o l  w hile  the o th e r  m a y  be e i th e r  a  p h o sp h o lip id  o r  f r e e  fa t ty  
a c id s .  S im i la r  in h ib i to r s  s e e m  to be a c tiv e  a ls o  to a l l  the  o th e r  ty p e s  
of a r b o v i r u s e s  of g ro u p s  A and  B so  f a r  t e s te d .  In s tu d y in g  the d if fe re n c e  
in  a g g lu t in a b il i ty  b e tw ee n  h en  and  co c k  e r y th r o c y te s ,  i t  w as show n  th a t 
t r e a tm e n t  o f c o c k e r e ls  w ith  o e s t r o g e n ic  h o rm o n e s  r e s u l te d  in  c o m p le te  
o r  a lm o s t  c o m p le te  d is a p p e a r a n c e  o f th e  a g g lu t in a b il i ty  o f th e i r  
e r y th r o c y te s  by s e v e r a l  type  A and  B g ro u p  a r b o v i r u s e s .  T he e f fe c t  of 
h y d r o c o r t i s o n e  on the y ie ld  of lo u p in g  i l l  v i r u s  an d  r e o v i r u s  h as  b een  
te s te d .  A d d itio n  of h y d ro c o r t i s o n e  to in fe c te d  c e l l  c u l tu r e s  h a s  an  
in h ib i to r y  e f fe c t  on  the  m u l t ip l ic a t io n  o f b o th  v i r u s e s .  H y d ro c o r t is o n e  
s e e m s  to e x e r t  a  g r e a t e r  in h ib i to r y  e f fe c t  on the  s y n th e s is  o f lo u p in g  i l l  
v i r u s  th an  on th e  h o m o lo g o u s  in t e r f e r e n c e  th a t  p o s s ib ly  o c c u r s .
E p id e m io lo g y  and  eco lo g y

D u rin g  th e  p a s t  y e a r s ,  two s t r a i n s  o f T B E  v ir u s  h av e  b een  is o la te d  
f r o m  a c u te  p h a s e  b lo od  o f two p a t ie n ts  w ith  d ip h a s ic  m e n in g o - e n c e p h a l i t i s . 
A lto g e th e r  16 a g e n ts  p a th o g e n ic  fo r  in fan t m ic e  h av e  b een  i s o la te d  f r o m  
ab o u t 10. 000 tic k s  c o l le c te d  in  th e  e n d e m ic  r e g io n s .  S e v e ra l  o f th e s e  
a g e n ts  s e e m  to be ty p ic a l  T B E  v i r u s e s .  S om e o f the  a g e n ts  d i f f e r ,  h ow ever, 
f r o m  the  a fo re m e n t io n e d  in  th a t  th e y  a r e  d if f ic u l t  to a d a p t to a d u lt m ic e .
T h ey  m a y  r e p r e s e n t  v a r ia n ts  o f the " t r u e "  T B E  v i r u s e s  and  a r e  u n d e r  s tu d y .
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S e r o lo g ic a l  s u rv e y s  h av e  b ee n  c a r r i e d  o u t on h u m an  and  a n im a l  
s e r a  f r o m  d if f e r e n t  p a r t s  o f the  c o u n try .  A m on g  the  r e s u l t s  o b ta in e d , it  
m a y  be m e n tio n e d  th a t  in  th e  e n d e m ic  A land  a rc h ip e la g o  in  the s o u th w e s t  
ab o u t 13 p e r  c e n t o f the  p o p u la tio n  h a s  HI a n t ib o d ie s  to T B E  v i r u s .  T he 
d is t r ib u t io n  o f im m u n e  p e r s o n s  on the d if f e r e n t  i s la n d s  is  h ig h ly  d if f e r e n t ,  
h o w e v e r , c h a n g in g  f r o m  0 to 25 p e r  c e n t. T h is  d i f f e r e n c e  b e tw e e n  is la n d s  
is  s t i l l  b e t t e r  r e f l e c te d  in  th e  im m u n ity  s ta tu s  o f d o m e s t ic  a n im a ls  an d  
w ild  l ife  sh o w in g  a  h ig h e r  d e g re e  o f im m u n ity . T h u s , im m u n ity  o f s h e e p  
and  cow s on the h ig h ly  e n d e m ic  K u m lin g e  i s la n d  is  o f the  o r d e r  o f 50 to 
100 p e r  c e n t .  T he s a m e  s e e m s  to h o ld  t ru e  a ls o  of s m a l l  m a m m a ls .

In th e  a p p a r e n t ly  l e s s  e n d e m ic  r e g io n  in  the  s o u th e a s t  the  c o r r e s ­
p o n d in g  n u m b e r s  o f im m u n e s  a r e  fo r  h u m an  b e in g s  0 .8  and  fo r  cow s 8. 8 
p e r  c e n t a s  te s te d  in  the  c o n v e n tio n a l  n e u t r a l i z a t io n  t e s t  in  t i s s u e  c u l tu r e .

E c o lo g ic a l  s tu d ie s  in  th e  h ig h ly  e n d e m ic  A lan d  a rc h ip e la g o  sh o w ed  
th a t  HI a n t ib o d ie s  to T B E  v i r u s  c o u ld  be d e m o n s t r a te d  b e s id e s  in  h u m an  
s e r a  and  in  s e r a  f r o m  d o m e s t ic  a n im a ls  and  s m a l l  m a m m a ls  a ls o  in  two 
o u t o f fo u r  s e r a  f r o m  b la c k b ird s  (T u rd u s  m e r u la )  and  in  one o f two s e r a  
f r o m  r e d - b r e a s t e d  m e r g a n s e r s  (M e rg u s  s e r r a t o r ) .  B ird s  m a y  th u s  
p a r t i c ip a te  in  th e  d is s e m in a t io n  o f v i r u s  f r o m  i s la n d  to i s la n d .

F u r t h e r  s tu d ie s  o f the  e p id e m io lo g y  an d  e c o lo g y  in c lu d e  a  s e r o lo g ic a l  
s u r v e y  of ab o u t 7, 000 h u m an  s e r a  and  ab o u t 2, 600 c a t t l e  s e r a  c o l le c te d  
by ra n d o m  f r o m  th e  w hole c o u n try .  In a d d itio n , 150 b lo o d  s a m p le s  and  
o rg a n s  f r o m  m ig r a t in g  b ir d s  h av e  b e e n  c o l le c te d  in  the  a r c h ip e la g o  fo r  
d e te r m in a t io n  o f T B E  a n tib o d ie s  and  fo r  v i r u s  i s o la t io n  a t te m p ts .

In a d d itio n  to th e  s tu d ie s  m e n tio n e d  a b o v e , a b o u t 2, 500 m o s q u i to e s  
o f n in e  s p e c ie s  h av e  b een  c o l le c te d  in  a  r e g io n  in  S o u th  F in la n d  w ith in  
w h ich  one p e r s o n  h a s  b een  show n  to h av e  a n t ib o d ie s  to T a h y n a  v i r u s .  T he 
s e r o lo g ic a l  t e s t s  h av e  k in d ly  b een  p e r f o r m e d  by D r . V. B a rd o s ,  
B r a t i s l a v a .  F r o m  one p oo l o f A ed e s  c in e r e u s  m o s q u i to e s ,  an  a g e n t 
p a th o g e n ic  fo r  in fa n t  m ic e  w as i s o la te d .  T he id e n t i f ic a t io n  of the  a g e n t 
is  in  p r o g r e s s .
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R E P O R T  F R O M  D R. D ON ALD  M. M cL E A N  
TH E H O S P IT A L  F O R  SICK  C H IL D R E N  

TO R O N TO  2, O N T A R IO , CANADA

D u rin g  1959, I960 , and  1961, f ie ld  w o rk  h a s  b een  u n d e r ta k e n  in 
a t te m p t  to d e f in e  v e c to r s  and  r e s e r v o i r s  o f P o w a s s a n  v ir u s  in  two a r e a s  
of n o r th e r n  O n ta r io , P o w a s s a n - N o r th  B ay  and  M a n ito u lin  Is la n d , w h e re  
th e r e  is  e v id e n c e  of c l in ic a l  a n d /o r  s u b c l in ic a l  e v id e n c e  of h u m an  
in fe c t io n  w ith  P o w a s s a n  v i r u s .  N e u tr a l iz in g  a n tib o d y  to P o w a s s a n  v i r u s  
h a s  b een  found  in  s e r a  f r o m  11 of 1008 r e s id e n t s  of n o r th e r n  O n ta r io  
in c lu d in g  5 o f 194 f r o m  P o w a s s a n - N o r th  B ay , 5 o f 157 f r o m  M a n ito u lin  
Is la n d  and  1 o f 657 r e s id e n t s  of o th e r  d i s t r i c t s .

In the  P o w a s s a n  d i s t r i c t ,  s e r a  f r o m  10 of 123 m a m m a ls  o r  b i r d s  
in c lu d in g  6 of 29 c h ip m u n k s  (T a m ia s  s t r i a t u s ) a n d  4 o f 30 r e d  s q u i r r e l s  
( T a m ia s c iu r u s  h u d so n ic u s )  n e u t r a l i z e d  P o w a s s a n  v i r u s .  A n tib o d y  w as 
d e te c te d  in  a n im a ls  c o l le c te d  d u r in g  s u m m e r  and  fa l l  of 1959, s p r in g  and  
fa l l  o f I960, and  e a r ly  s p r in g  and  fa l l  o f 1961, bu t im m a tu r e  a n im a ls  
c o l le c te d  d u r in g  la te  s p r in g  and  e a r ly  s u m m e r  o f 1961 d id  n o t h av e  a n t i ­
body . S m a ll  n u m b e r s  o f l a r v a l  and  n y m p h a l fo rm s  of Ix o d es  sp . t ic k s  
(I. a n g u s tu s ,  m a rx i  o r  c o o k e i)  w e re  re m o v e d  f r o m  2 s q u i r r e l s  ta k e n  in  
S e p te m b e r  I960 and  f r o m  1 s q u i r r e l  e a c h  in  A p r i l ,  M ay, A u g u s t, and  
S e p te m b e r  1961. P o w a s s a n  a n tib o d y  w as found  in  the  t i c k - in f e s te d  
s q u i r r e l  ta k e n  in  S e p te m b e r  1961. P o w a s s a n  a n t i b o d y -w a s-fo und -ia - th e  
t ie k - i i i f e s te d  yqu ir~ re l ta k tm in  S e p te m b e r  I^61« No v i r u s  w as i s o la te d  
f r o m  any  of th e s e  t ic k s ,  n o r  f r o m  o th e r  e c to p a r a s i t e s  su c h  as f le a s ,  
n o r  f r o m  b loo d  c lo ts  o f 56 a n im a ls .

On M a n ito u lin  I s la n d , s tu d ie s  u n d e r ta k e n  d u r in g  I9 60 and  1961 in  
c o n ju n c tio n  w ith  D r. K e ith  R o n a ld  o f O n ta r io  A g r ic u l tu r a l  C o lle g e ,
G u e lp h  h av e  th e  fo llo w in g  r e s u l t s .  N e u tr a l iz in g  a n tib o d y  to P o w a s s a n  
v ir u s  w as found  in  s e r a  f r o m  6 of 76 s q u i r r e l s ,  14 of w hich  c a r r i e d  
Ix o d es  sp . t ic k s ,  2 o f 32 c h ip m u n k s , 5 of 326 sn o w sh o e  h a r e s  of w hich  
a l l  bu t 16 c o l le c te d  d u r in g  w in te r  w e re  h e a v ily  in f e s te d  w ith  H a e m a p h y s a l is  
l e p o r i s - p a l u s t r i s  t ic k s ,  and  0 of 118 o th e r  m a m m a ls .  P o w a s s a n  v ir u s  
h a s  n o t yet b ee n  i s o la te d  f r o m  w ild -c a u g h t  t ic k s .

F u r t h e r  f ie ld  in v e s t ig a t io n s  w ill be u n d e r ta k e n  in  a t te m p t  to e x te n d  
k n o w led g e  r e g a r d in g  v e c to r s  and  r e s e r v o i r s  a t P o w a s s a n  and  on 
M a n ito u lin  I s la n d  d u r in g  1962.
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R E P O R T  F R O M  JOAN B . DANIELS, VIRUS S E C T IO N  
D IA G N O STIC  L A B O R A T O R IE S , IN S T IT U T E  O F L A B O R A T O R IE S  

M A SSA C H U SETTS D E P A R T M E N T  O F P U B L IC  H E A L T H
T he r e s u l t s  o f the 1961 M a s s a c h u s e t ts  s tu d y  in  c o o p e r a t io n  w ith  

CDC a r e  r e p o r te d  e ls e w h e r e  in  th is  n e w s le t t e r  by R ic h a r d  O. H a y e s . 
T h ir ty - f iv e  u n id e n tif ie d  a g e n ts  and  3 WE s t r a i n s  w e re  found by the  G r e e le y  
l a b o r a to r y  w h ile  no  u n id e n tif ie d  a g e n ts  and  27 WE i s o la t e s  w e re  fo u nd  by 
the M a s s a c h u s e t t s  l a b o r a to r y  f r o m  1959 and  I960  a r th r o p o d s  c o l le c te d  
in  th is  s t a te .  T he d if f e r e n t  p ro p o r t io n s  o f i s o l a t e s  a r e  n o t r e a d i ly  
e x p la in e d  by s e le c t io n  o f m a t e r i a l .  It s e e m s  p o s s ib le  th a t  the  m e th o d s  
u s e d  fo r  i s o la t io n  (m ic e  in  G r e e le y ;  c h ic k  e m b ry o  t i s s u e  c u l tu r e s  in  
M a s s . ) m a y  h av e  b ee n  s e le c t iv e .

It is  i n t e r e s t i n g  th a t  2 6 /2 7  WE i s o la t e s  in  1959 w e re  f r o m  C u l i s e ta  
m e la n u r a .  T he d e g re e  o f WE a c t iv i ty  in  1961 in  M a s s a c h u s e t t s  is  to be 
e x p lo r e d  by p e r f o r m in g  HI and  p la q u e  r e d u c t io n  t e s t s  on  328 s e r a  f r o m  
h u m a n  v o lu n te e r s ,  333 d o m e s t ic  fow l, and  p o s s ib ly  a ls o  the b lo o d s  o f 
300 o r  m o re  w ild  b i r d s  E E  n e u t r a l i z in g  a n tib o d y  t e s t s  on th e s e  s e r a  
h av e  b een  c o m p le te d .

T he s tu d y  o f th e  d u r a t io n  o f HI and  n e u t r a l i z in g  a n t ib o d ie s  r e p o r te d  
in  th e  l a s t  n e w s le t t e r  is  n e a r in g  c o m p le tio n . T he d is a p p e a r a n c e  o f HI 
a n tib o d y  in  in o c u la te d  p ig e o n s  in  6 m o n th s  w as fo llo w e d  by a  s lo w  fa l l  in  
n e u t r a l i z in g  a n tib o d y  t i t e r  o v e r  the  n e x t y e a r  an d  a h a lf  w hen i t  w as 
d e te c ta b le  o n ly  in  lo w  d i lu t io n s .  On the  o th e r  h an d , c h ic k e n s  s t i l l  hav e  
HI and  n e u t r a l i z in g  a n tib o d y  in  h ig h  t i t e r  2 y e a r s  a f t e r  in o c u la tio n  w ith  
E E  v i r u s  .

T he u t i l i ty  o f th e  HI t e s t  fo r  f ie ld  s u r v e y s  fo r  a n tib o d y  is  b e in g  
in v e s t ig a te d .  T he f i r s t  q u e s t io n  we a s k e d  o u r s e lv e s  is :  "Is it  an  e f f ic ie n t
s c r e e n in g  p r o c e d u r e  for a n tib o d y  of E E  and  W E ? " . U n d e r c e r ta i n  c i r c u m ­
s ta n c e s ,  the  a n s w e r  is  no. T h u s , o f 78 c ro w s  o f u n d e te rm in e d  a g e , o n ly  
21 h ad  HI a n tib o d y  fo r  E E  w hile  40 h ad  n e u t r a l i z in g  a n tib o d y .

HI and  N e u t r a l iz in g  A n tib o d ie s :  G a r d in e r  T u rk e y s  b le d  11/17/59

G ro u p  I n e g a tiv e  in  b o th  t e s t s  25 .
G ro u p  II H I. + WE ra n g e  1 /4 0 -1 /6 4 0 , c o n f i rm e d  by

n e u t r a l i z a t io n  a s  WE 13
G ro u p  III HI: + WE & E E  c r o s s  r e a c t o r s  c o n f i rm e d  by

n e u t r a l i z a t io n  a s  WE 2
G ro u p  IV HI: + WE o r  E E  o r  b o th , n e i th e r  E E  n o r  WE 

n e u t r a l i z in g  a n tib o d y 10
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G ro u p  III
HI N eu t. PR

N u m b e r E W E W

1167 640 320 _ +
1170 160 320 - +

G ro u p  IV
1160 320 80
1174* 640 80 - -
1180 320 40 - -

1203* 640 640 - -

1190 640 640 - -

1161 40 <20 - -

1164 160 <20 - -

1169 80 <20 - -

1171 160 <20 - -

1172 20 <20 - -

♦ confirm ed by r e f e r e n c e  m e th o d  o f a c e to n e  e x t r a c t io n

The se c o n d  q u e s tio n  in  r e g a r d  to the  f ie ld  u t i l i ty  of the  HI t e s t  
is :  "D oes i t s  w e ll know n c r o s s  r e a c t iv i ty ,  so  h e lp fu l in  the s tu d y  of
v i r a l  r e la t io n s h ip s ,  l im i t  i ts  u s e fu ln e s s  a s  an  in d ic a t io n  of a c t iv i ty  of 
a  p a r t i c u l a r  v ir u s  ? ". O ur a n s w e r  i l l u s t r a t e d  by the  50 tu rk e y s  in  the  
ta b le  is  y e s . T he h ig h  t i t e r s  in  the a b s e n c e  o f n e u t r a l iz in g  a n tib o d y  
(by p la q u e  re d u c t io n )  s u g g e s t  the  p o s s ib i l i ty  o f r e l a t e d  a g e n ts  r a t h e r  
th an  E E  o r  WE as in c i to r s  of a n tib o d y .

R E P O R T  F R O M  D R. R . C .  W A LLIS 
TH E C O N N E C T IC U T  A G R IC U L T U R A L  E X P E R IM E N T  STA TIO N  

NEW  H A V EN , C O N N E C T IC U T
S tu d ie s  on  the  e c o lo g y  o f E E E  h av e  c o n tin u e d  d u r in g  1961 in  two 

m a in  a r e a s :  (A) B io n o m ic s  o f m o s q u i to - v e c to r  p o p u la tio n s  in  the  f ie ld ,
and  (B) the s tu d y  o f m o sq u ito  b io lo g y  in  the  l a b o r a to r y .

A. F ie ld  s t u d i e s .

(1) C o lle c t io n s  w e re  c o n d u c te d  th ro u g h o u t th e  1961 m o sq u ito  s e a s o n  
to fo llo w  th e  d e v e lo p m e n t o f the  m o sq u ito  p o p u la tio n  and  to d e te r m in e  
u n u s u a l  b u ild u p  o f p o te n t ia l  v e c to r  s p e c ie s .  H eav y  sn o w  a c c u m u la t io n  
m e l te d  r a p id ly  in  the s p r in g  an d , b e c a u s e  o f m o re  th an  a v e ra g e  
p r e c ip i t a t io n ,  b re e d in g  p la c e s  w e re  flo o d ed  T h is  a c c o u n te d  fo r  an



-  73  -

a b u n d an t c ro p  o f s p r in g t im e  m o s q u i to e s  c o n s is t in g  c h ie f ly  o f A ed e s  
a b s e r r a t u s ,  A. s t im u la n s ,  and  A. c a n a d e n s is .  H o w e v e r, a s  the  s e a s o n  
p r o g r e s s e d ,  the o c c u r r e n c e  of s e m i- d r o u g h t  r e s u l t e d  in  a  d im in is h in g  
m o sq u ito  p o p u la tio n . T he la te  s u m m e r  and  f a l l  m o sq u ito  p o p u la tio n s  
w e re  c o n s id e r a b ly  l e s s  th an  th o se  d u r in g  the p re v io u s  th r e e  y e a r s .

(2) S p e c ia l  s tu d y  of l a r v a e  f r o m  b re e d in g  p la c e s  in  a  C o n n e c tic u t  
s u b u rb a n  w oo d land  c o m m u n ity  w as c o n d u c te d  (in  c o l la b o r a t io n  w ith  D r . 
L e o n a rd  P a r e n te  and  M r. H a ro ld  J a y n e s ,  H am d e n  D ep t, of H ea lth )  to 
d e te r m in e  th e  p r o p o r t io n  o f m o s q u ito  b re e d in g  s i t e s  th a t  p ro d u c e d  
p o te n t ia l  e n c e p h a l i t i s  v e c to r  s p e c ie s .

F r o m  180 b re e d in g  p la c e s  lo c a te d  th ro u g h o u t  the  tow n, 267 
s a m p le s  o f l a r v a e  w e re  c o l le c te d  and  id e n ti f ie d  d u r in g  the  s u m m e r  
s e a s o n .  O f the  14 s p e c ie s  r e p r e s e n t e d ,  the  f iv e  m o s t  f r e q u e n t ly  e n c o u n te r e d  
w e re  s p e c ie s  th a t  a r e  e i th e r  know n c a p a b le  o f t r a n s m i t t i n g  e a s t e r n  o r  
w e s te r n  e n c e p h a l i t i s  v i r u s ,  o r  o n e s  f r o m  w h ich  v i r u s  h a s  b ee n  is o la te d :  
C u lex  r e s tu a n s  (6 4 /2 6 7 ) , C . p ip ie n s  (5 5 /2 6 7 ), C . t e r r i t a n s  (5 4 /2 6 7 ), C . 
s a l in a r iu s  (4 4 /2 6 7 ) and  A. v e x a n s  (2 3 /2 6 7 ) c o n s t i tu te d  89. 5 p e r  c e n t o f the 
s a m p le s  (267) ta k e n . It w as s o m e w h a t s u r p r i s i n g  to fin d  C . r e s tu a n s  
m o re  c o m m o n ly  e n c o u n te r e d  th an  C . p ip ie n s .  L ik e w is e ,  C . t e r r i t a n s  
w as a lm o s t  a s  f r e q u e n t ly  r e p r e s e n t e d  a s  C . p ip ie n s  in  the  s u b u rb a n  
w oodland  r e s i d e n t i a l  a r e a s .  In v ie w  o f th e  f a c t  th a t  v i r u s  h a s  r e c e n t ly  
b een  i s o la te d  f r o m  th is  s p e c ie s ,  it  w ould  s e e m  p e r t in e n t  to l e a r n  m o re  
ab o u t i ts  e c o lo g y .

C . s a l in a r iu s  (4 4 /2 6 7 ) and  A. v e x a n s  (2 3 /2 6 7 ) w e re  the  two 
o th e r  p o te n t ia l  v e c to r  s p e c ie s  f r e q u e n t ly  e n c o u n te r e d .  T h ou gh  p a r t i c u l a r  
a t te n t io n  w as g iv en  to s c o u tin g  fo r  C u l i s e ta  m e la n u r a  b re e d in g  p la c e s ,  
none  w as e n c o u n te r e d .

(3) S tudy  w as in i t ia te d  of m o sq u ito  l a r v a e  th a t  d e v e lo p  d u r in g  the 
la te  s u m m e r  and  fa l l  s e a s o n .  T he p u r p o s e  w as to d e te r m in e  e c o lo g ic  
r e la t io n s h ip s  o f m o sq u ito  l a r v a e  to o th e r  a q u a tic  a n im a ls  an d  to b i r d s  
th a t  f r e q u e n t  th e  a q u a tic  h a b i ta t .  In m a n y  of th e  s w a m p la n d  s i t e s  w h e re  
la te  s u m m e r  m o sq u ito  l a r v a l  p o p u la tio n s  b u ild  up , t h e r e  w as an  in t e r e s t in g  
a s s o c ia t io n  w ith  a q u a tic  s n a i l s  - - p a r  t i c u la r ly  M e la n u p u s  b id e n ta l i s ,  the  
s a l t  m a r s h  s n a i l - - t h a t  w as c o n s id e r e d  w o rth y  o f f u r t h e r  s tu d y .

(4) In c o o p e r a t io n  w ith  the  S ta te  B o a rd  o f F i s h  and  G am e  and  the 
Y ale  U n iv e r s i ty  A r th r o p o d - b o r n e  V iru s  L a b o r a to r y  te a m , s p e c ia l  
in v e s t ig a t io n s  w e re  c o n d u c te d  a t th e  A lb e r t  S o li P h e a s a n t  F a r m  in  
P la in v i l le ,  C onn. , b e c a u s e  o f the  o c c u r r e n c e  o f E E E  a c t iv i ty  th e r e  
d u r in g  1959. T he f a r m  w as v is i te d  tw ice  e a c h  w eek  f r o m  m id -A u g u s t  
u n t i l  O c to b e r  28 to o b s e r v e  i t s  7000 p h e a s a n ts  an d  to c o l le c t  m o s q u i to e s .
Two N ew  J e r s e y  l ig h t  t r a p s  w e re  o p e r a te d  one n ig h t e a c h  w eek , an d
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b itin g  c o l le c t io n s  w e re  a t te m p te d  on e a c h  v is i t .  Due to the u n u s u a lly  
d r y  m id -  and  la te  s u m m e r  w e a th e r ,  and  the  in i t ia t io n  of a m o sq u ito  
c o n tro l  p r o g r a m  in  th e  tow n, v e r y  few  m o s q u ito e s  co u ld  be found . N one 
w e re  ta k e n  in  l ig h t  t r a p s  d u r in g  A u g u s t and  S e p te m b e r ,  and v ir u s  a c t iv i ty  
th a t o c c u r r e d  in  one of the  p h e a s a n t  p en s  w as , th e r e f o r e ,  u n e x p e c te d .
W hen the  f i r s t  p h e a s a n t  d e a th s  o c c u r r e d  la te  in  the  s e a s o n  (O ct. 2) the  
v ic in i ty  o f th e  f a r m  w as s e a r c h e d  fo r  d iu r n a l  r e s t i n g  p la c e s  and  l a r v a l  
b re e d in g  s i t e s .  No a d u lt  m o s q u ito e s  w e re  found , but l a r v a e  o f C . r e s tu a n s  
w e re  c o l le c te d  in  one a b a n d o n ed  r a i n  b a r r e l .  W hile  i t  c a n n o t be s a id  
th a t no m o s q u ito e s  e x is te d  p r i o r  to and  d u r in g  th e  e p id e m ic  of E E E  a t 
the f a r m ,  i t  is  c e r t a in  th a t  d u r in g  the  m o n th  p r i o r  to and  th ro u g h o u t the 
d u r a t io n  of t r a n s m i s s i o n  the  m o sq u ito  p o p u la tio n  w as a t an  e x t r e m e ly  
low  le v e l .
B . L a b o r a to r y  s tu d y  on m o s q u i to e s .

(1) In the l a b o r a to r y ,  s tu d y  w as in i t ia te d  to e lu c id a te  the s n a i l -  
m o sq u ito  l a r v a e  r e la t io n s h ip .  L a rv a e  of C . r e s tu a n s  and  A. a e g y p ti  w e re  
s e t  up  in  2 g a llo n  a q u a r iu m  ta n k s  w ith  s n a i l s  (L y m n a e a  sp p . ) to s im u la te  
c o n d itio n s  o b s e r v e d  in  the f ie ld  w h e re  th e r e  w e re  h ig h  l a r v a l  p o p u la tio n s  
c o n c e n tr a te d  in  d im in is h in g  a q u a tic  s i t e s  a s  the  w a te r  r e c e d e d  in  the fa l l  
s e a s o n .  In  th is  s i tu a t io n ,  s n a i l  fe c e s  b e c a m e  an  a t t r a c t iv e  s o u r c e  of food 
fo r  the  m o sq u ito  l a r v a e .

(2) In s tu d y  of a d u lt  m o s q u ito e s  in  the  la b o r a to r y ,  a  c o n v e n ie n t 
p r o c e d u r e  u t i l iz in g  c h ic k e n  egg  e m b ry o s  h a s  b een  d e v e lo p e d  fo r  fe e d in g  
b lood  and  v ir u s  in o c u lu m  to m o s q u i to e s .

T he c h o r io - a l la n to ic  m e m b ra n e  o f the  c h ic k e n  egg , a f t e r  9 
days* in c u b a tio n , p ro v id e d  an  e x c e l le n t  s o u r c e  o f b lo od  fo r  m o sq u ito  
fe e d in g  in  l a b o r a to r y  e x p e r im e n ts .  A w indow  c u t th ro u g h  th e  s h e l l  o v e r  
the a i r  s a c  e x p o se d  th e  m e m b ra n e  w h e re  a  r i c h  b lo o d  su p p ly  in  n u m e ro u s  
a r t e r i o l s ,  v e n u le s ,  and  c a p i l l a r y  n e tw o rk  is  p r e s e n t  in the  m e s o d e r m a l  
l a y e r .  W hen th is  w as p la c e d  in  c o n ta c t  w ith  the  s c r e e n  c o v e r in g  o f 
m o sq u ito  c a g e s ,  the m o s q u ito e s  o b ta in e d  b lo o d  by p ro b in g  th ro u g h  the 
s c r e e n  in to  the  liv in g  m e m b ra n e .

W hen the e m b ry o  w as r e m o v e d  f r o m  the  eg g , the  in s id e  of the  
egg  w ash e d  and  in o c u lu m  s u b s t i tu te d  (10% m o u se  b r a in  in  H a n k 's  B .S .S .  
d ilu te d  in  5% s u c r o s e  so lu tio n ) , A. a e g y p ti  f e m a le s  b e c a m e  e n g o rg e d  
w ith  i t  by p ro b in g  th ro u g h  the c h o r io - a l l a n to ic  m e m b ra n e .
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R E P O R T  F R O M  D R. J . R , H EN D E R SO N  
D E P A R T M E N T  O F E P ID E M IO L O G Y  AND P U B L IC  H E A L T H  

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

V iru s  S u b -p o p u la tio n s  C o m p r is in g  V a r io u s  S t r a in s  o f W EE:

V a r ia t io n s  in  a n t ig e n ic  and  b io lo g ic  p r o p e r t i e s  o f te n  e x i s t  b e tw e e n  
i s o l a t e s  o f a  g iv en  a r th r o p o d - b o r n e  v i r u s .  In  o r d e r  to  b e t t e r  d e f in e  
th e s e  v a r ia t io n s  and  u s in g  W EE a s  a m o d e l, the  v i r u s  p o p u la tio n s  w h ich  
c o m p r is e  te n  W EE s t r a i n s  w e re  " d i s a s s e m b le d .  " T h e  v i r u s  s t r a i n s  w e re  
p la q u e  p u r i f ie d  in  c h ic k  e m b ry o  c e l l  c u l tu r e s  and  s to c k  v i r u s  and  im m u n e  
s e r u m  p r e p a r e d  f r o m  e a c h  c lo n e . T h en , e a c h  u n p u r if ie d  s t r a i n  w as 
p la te d  in  the  p r e s e n c e  o f im m u n e  s e r u m  p r e p a r e d  f r o m  i t s  p la q u e  
c o u n te r p a r t .  V ir u s e s  n o t e n t i r e ly  s u p p r e s s e d  by the  im m u n e  s e r u m  w ould  
fo rm  p la q u e s .  V iru s  s u b - p o p u la t io n s  w e re  r e c o v e r e d  s te p - w is e  in  th is  
fa s h io n  u n ti l  th e  d e v e lo p m e n t o f a l l  p la q u e s  w as s u p p r e s s e d  by the  s in g le  
a n d /o r  c o m b in e d  im m u n e  s e r a  p r e p a r e d  f r o m  e a c h  p la q u e  p o p u la tio n  
w h ich  h ad  e m e r g e d .

T he r e s u l t s  o f th e s e  a n a ly s e s  in d ic a te d  th a t  m o s t  o f the W EE s t r a i n s  
u n d e r  s tu d y  w e re  c o m p o s e d  o f two and  o f te n  m o r e  v i r u s  s u b - p o p u la t io n s ,  
u s u a l ly  i n t e r r e l a t e d  a n t ig e n ic a l ly  w ith in  and  b e tw e e n  s t r a i n s  bu t d i s t i n g u i s h ­
a b le  by the  m e th o d  o f a n a ly s is  d e s c r ib e d .  C o m p a r is o n  of s u b - p o p u la t io n s  
b e tw ee n  s t r a i n s  h a s  r e v e a le d  b o th  q u a l i ta t iv e  and  q u a n ti ta t iv e  d i f f e r e n c e s .  
E v id e n c e  is  b e in g  a c c u m u la te d  w h ich  s e e m s  to in d ic a te  th a t  the  a n t ig e n ic  
a s  w e ll a s  b io lo g ic  p r o p e r t i e s  in h e r e n t  in  e a c h  W EE s t r a i n  s tu d ie d  a r e  a  
r e f l e c t io n  o f and  a r e  d e f in a b le  by the  n a tu r e  an d  c o n c e n t r a t io n  o f the v i r u s  
s u b - p o p u la t io n s  o f w hich  e a c h  s t r a i n  is  c o m p r is e d .

H e m o ly tic  A c tiv i ty  by E a s t e r n  and  W e s te rn  E q u in e  E n c e p h a lo m y e l i t i s  
V i r u s e s :

D u rin g  th e  c o u r s e  of a s s a y in g  t i s s u e  c u l tu r e  p r e p a r a t io n s  o f E E E  
and  W EE fo r  h e m a g g lu t in a tin g  a c t iv i ty ,  i t  w as o b s e r v e d  th a t  h e m o ly s is  of 
c h ic k  r e d  b lood  c e l l s  a ls o  o c c u r r e d  in  a d d itio n  to h e m a g g lu t in a t io n .  D r .  
K a r a b a ts o s ,  o f o u r  l a b o r a to r y ,  h a s  p u r s u e d  th is  i n i t i a l  o b s e r v a t io n  and  
found th a t  h e m o ly t ic  a c t iv i ty  o f v i r u s  c o n ta in in g  c u l tu r e  f lu id s  c o u ld  
o n ly  be r e v e a le d  a f t e r  f r e e z in g  and  th aw in g  an d  o n ly  s l ig h t ly  a f t e r  d ia ly s i s .  
T he h e m o ly tic  a c t iv i ty  w as in h ib i te d  by s p e c i f ic  v i r a l  a n tib o d y . B o th  
h e m a g g lu t in a tin g  and  h e m o ly tic  c a p a c i t i e s  w e re  d e s t r o y e d  by h e a t in g  the  
v i r u s e s  a t 56° C fo r  30 m in u te s .  S lig h t c h a n g e s  in  th e  pH  a t w h ich  a s s a y s  
fo r  bo th  a c t iv i t i e s  w e re  p e r f o r m e d ,  r e s u l t e d  in  a  s ig n i f ic a n t  lo s s  o f 
h e m o ly tic  a c t iv i ty .  T i t r a t io n  o f W EE v i r u s  in  the  p r e s e n c e  o f c a lc iu m  
io n s  o r  t r e a t m e n t  o f th e  v i r u s  w ith  t r y p s in  o r  e th e r  r e d u c e d  h e m o ly tic  
a c t iv i ty  w ith o u t s ig n i f ic a n t ly  c h a n g in g  th e  h e m a g g lu t in a t in g  c a p a c i ty  o f 
the  v i r u s .
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T r e a tm e n t  o f E E E  v ir u s  u n d e r  id e n t ic a l  c o n d it io n s  y ie ld e d  r e s u l t s  
w h ich  d if f e r e d  s ig n i f ic a n t ly  f r o m  th o se  o b ta in e d  w ith  W EE v i r u s .  T h e s e  
d i f f e r e n c e s  w e re  in t e r p r e te d  a s  b e in g  due to a  g r e a t e r  b in d in g  o f E E E  
v ir u s  by n o n - s p e c if ic  in h ib i to r s  p r e s e n t  in  the  in fe c te d  t i s s u e  c u l tu r e  
f lu id s . T r e a tm e n t  o f the r e d  b lo od  c e l l s  w ith  r e c e p t o r  d e s tr o y in g  
e n z y m e  d id  n o t a f fe c t  e i th e r  th e  h e m o ly tic  o r  h e m a g g lu t in a tin g  c a p a c i t ie s  
of b o th  v i r u s e s ,  w h e re a s  t r y p s in  t r e a tm e n t  of the  r e d  b lood  c e l l s  r e s u l te d  
in  an  in c r e a s e d  h e m a g g lu t in a tio n  t i t e r .

R E P O R T  F R O M  D R. R O B E R T  P . HANSON 
D E P A R T M E N T  O F  V E T E R IN A R Y  S C IE N C E  

U N IV ER SITY  O F W ISCONSIN, M ADISON, W ISCONSIN
F o r  th e  s e c o n d  c o n s e c u tiv e  y e a r  in  W isc o n s in  th e r e  a p p e a r s  to be 

a  d e c r e a s e  in  the p re v a le n c e  o f e a s t e r n  v i r a l  e n c e p h a l i t i s  b a s e d  b o th  on 
a t te m p ts  to i s o la te  the  v i r u s  and  s e r o lo g ic a l  s u r v e i l l a n c e .

C h ic k en  e m b ry o  le th a l  o r  m o u se  le th a l  a g e n ts  w e re  n o t i s o la te d  
f r o m  7 b i r d s ,  4 m a m m a ls ,  and  53 r e p t i l e s  and  194 p o o ls  of a r th r o p o d s .  
T he a r th r o p o d s  in c lu d e d  the fo llo w in g  g e n e r a  w ith  the  n u m b e r  of s p e c ie s  
g iv en  in  b r a c k e ts :  A ed e s  (9) A n o p h e le s  (3), C u lex  (3), C u l is e ta  (1), 
M a n so n ia  (1), C u lic o id s  (4), C n e p h ia  (1), E u s im u l im  (2), S im u lim  (2), 
H ip p e la te s  (1), D e r m a c e n to r  (1), and  Ix o d es  (1).

V iru s  n e u t r a l i z a t io n  t e s t s  fo r  e a s t e r n  v i r a l  e n c e p h a l i t i s  (E V E ), 
w e s te r n  v i r a l  e n c e p h a l i t is  (W V E), v e s ic u la r  s to m a t i t i s  v i r u s  - N ew  
J e r s e y  s e ro ty p e  (V S V -N J), v e s ic u la r  s to m a t i t i s  v i r u s  - In d ia n a  s e ro ty p e  
(V SV -Ind) and  q u a il b ro n c h it i s  v i r u s  (C E L O ) w e re  p e r f o r m e d  in  c h ic k e n  
e m b ry o s  and  in  t i s s u e  c u l tu r e .  O nly  s p e c ie s  of w h ich  one o r  m o re  
in d iv id u a ls  p o s s e s s e d  a n tib o d ie s  a r e  l i s te d  in  the  ta b le .

V iru s  N e u tr a l iz a t io n  
N u m b e r p o s i t iv e /n u m b e r  t e s te d

B ro n z e  G ra c k le
P h e a s a n ts
R u ffed  G ro u s e
B la c k  B il le d  C uckoo
T u rk e y
B e a v e r
O tte r
F o x  S q u i r r e l  
D e e r

E V E  WVE
0 /4  1 /4

C E L O
8/21
1/9
1/1
1/20
1 /7
1/2
1/1

65/100

3 /4 0 0 0 /4 0 0
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In c o o p e r a t io n  w ith  W ayne T h o m p so n  of W isc o n s in  S ta te  L a b o r a to r y  
of H y g ien e , one h u m an  c a s e  o f c l in ic a l  e n c e p h a l i t i s  w as in v e s t ig a te d .
T h is  in d iv id u a l  w as a  N eg ro  w om an  e m p lo y e d  in  a  p o u l t r y  p r o c e s s in g  
p la n t. A cu te  p h a s e  s e r u m  ta k e n  in  M a rc h  w hen h e r  i l ln e s s  w as d ia g n o s e d  
and  c o n v a le s c e n t  s e r u m  o b ta in e d  in  M ay an d  S e p te m b e r  h ad  a  c o m p le m e n t  
f ix a tio n  t i t e r  of 1 -64  o r  h ig h e r  fo r  e a s t e r n  v i r a l  e n c e p h a l i t i s .

A cu te  and  c o n v a le s c e n t  s e r u m s  o b ta in e d  in  W isc o n s in  in  the  s u m m e r  
o f 1961 f r o m  fo u r h o r s e s  r e p o r te d  to h av e  e n c e p h a l i t i s  w e re  n e g a tiv e  fo r  
E V E  and  W VE a n t ib o d ie s .  C o n v a le s c e n t  s e r u m s  f r o m  e ig h t o th e r  h o r s e s  
w e re  a ls o  n e g a tiv e  fo r  E V E .

O v e r 4, 500 a r th r o p o d s  o f 13 g e n e r a  w e re  c o l le c te d  f r o m  lig h t  
t r a p s  and  f r o m  a n im a l  b a it  t r a p s .  T u rk e y s ,  p h e a s a n t s ,  c h ic k e n s ,  d o v e s , 
and  two s p e c ie s  o f s n a k e s  w e re  u s e d  a s  a n im a l  b a i t s .  T u rk e y s  w e re  m o s t  
a t t r a c t iv e .  T he s n a k e s  d id  n o t a t t r a c t  an y  b it in g  a r th r o p o d s .

The p r e s e n c e  o f a  le u c o c y to z o o n  p a r a s i t e m i a  d id  n o t a p p e a r  to 
a u g m e n t the  s u s c e p t ib i l i ty  o f a  g ro u p  o f e x p e r im e n ta l  tu r k e y s  to e a s t e r n  
v i r a l  e n c e p h a l i t i s .  R e s is ta n c e  of p h e a s a n ts  to e a s t e r n  v i r a l  e n c e p h a l i t i s  
i n c r e a s e d  r a p id ly  w ith  a g e . D u rin g  the  f i r s t  th r e e  w eek s  the  c h ic k e n  
e m b ry o  l e th a l  d o se  and  the s u b c u ta n e o u s  le th a l  d o se  fo r  the  p h e a s a n t  
w e re  a p p ro x im a te ly  e q u iv a le n t .  At th r e e  m o n th s  e v e n  10, 000 e m b ry o  
le th a l  d o s e s  w e re  n o t s u f f ic ie n t  to r e g u l a r l y  k i l l  p h e a s a n ts .

G ro u n d  s q u i r r e l s  in o c u la te d  w ith  E V E  an d  p la c e d  in  h ib e rn a t io n  
d e v e lo p e d  in  so m e  in s ta n c e s  a p e r s i s t i n g  in fe c t io n .  T he v ir u s  g re w  
m o re  s lo w ly  in h a m s te r  k id n e y  c e l l s  a t  lo w  t e m p e r a t u r e s  th a n  a t  37° C.

A v i r u s  (590) w as iso la te d  in  m ic e  in  Ju n e  1955 f r o m  the  b r a in  of a 
cow  th a t  h ad  d ie d  o f w hat w as s u s p e c te d  to be r a b i e s .  T he v ir u s  w as 
te n ta t iv e ly  id e n ti f ie d  a t CDC (K is s l in g )  a s  v e s ic u la r  s to m a t i t i s  v i r u s .
T he USDA a t  B e l t s v i l l e  (M u lh e rn ) d id  n o t c o n c u r  in  th e  id e n ti f ic a t io n .

T he v i r u s  w as c y to p a th o g e n ic  fo r  H eL a  c e l l s  ( t i t e r  10^), p a th o g e n ic  
fo r c h ic k e n  e m b ry o s  ( t i te r  10^) and  fo r  m ic e  (i. c . t i t e r  10^). V e s ic u la r  
l e s io n s  w e re  p ro d u c e d  by i n t r a d e r m a l  in o c u la tio n  o f th e  foo t p ad  of 
g u in e a  p ig s , the  to n g u e  o f a  s t e e r  and  ton g ue  o f a  c h ic k e n . T he le s io n  in  
the c h ic k e n  ton g ue  w as a ty p ic a l .  T he s t e e r  in o c u la te d  on the  ton g ue  
d ie d  in  s e v e n  d a y s .  S om e of th e  in o c u la te d  g u in e a  p ig s  d ie d . VS is  n o t 
know n to be le th a l  to th e s e  a n im a ls  u n le s s  i t  i s  in o c u la te d  d i r e c t ly  in to  
the b ra in .

A n t is e r u m  to 590 n e u t r a l i z e d  V S V -N J an d  e a s t e r n  v i r a l  e n c e p h a l i t i s .  
A n t is e r u m  to V S V -N J and  a n t i s e r u m  to E V E  fa i le d  to n e u t r a l i z e  590. It 
a p p e a r s  th a t  the  c u l tu r e  590 is  a  m ix tu r e  o f two v i r u s e s  and  w as p ro b a b ly
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a  m ix tu r e  in  th e  s e c o n d  m o u se  p a s s a g e .  V S V -N J w as n o t b e in g  s tu d ie d  
in the l a b o r a to r y  in  w h ich  the  i s o la t io n  w as m a d e ; it  is  n o t a  la te n t  v i r u s  
in  m ic e  and  c o n s e q u e n tly  the  o n ly  s o u r c e  w ould  a p p e a r  to be the  b ra in  
of the cow . T h is  w ould  be the  f i r s t  know n i s o la t io n  o f VSV f r o m  the  CNS 
of a  n a tu r a l ly  in fe c te d  a n im a l .  P o s s ib ly  c o n c u r r e n t  in fe c tio n  w ith  E V E  
c o n tr ib u te d  to d e a th  o f the  o r ig in a l  cow  and  th e  e x p e r im e n ta l  in o c u la te d  
s t e e r .  S tudy  o f w hat a p p e a r s  to be an  in s ta n c e  o f v i r a l  s y n e r g i s m  is  
c o n tin u in g .

A c o n tin u in g  p r o g r a m  of s u r v e i l l a n c e  o f a r b o v i r u s  a c t iv i ty  in  
s o u th e a s t  G e o rg ia  is  c a r r i e d  on  by the  E p id e m io lo g y  S e r v ic e ,  G e o rg ia  
D e p a r tm e n t  o f P u b lic  H ea lth , w ith  the c o o p e ra t io n  o f th is  l a b o r a to r y .  
A r th ro p o d s  w e re  id e n tif ie d  and  v i r u s  i s o la t io n s  a t te m p te d  in  c e l l  
c u l tu r e s  o r  m ic e  a t  the  V iru s  R e s e a r c h  L a b o ra to r y ,  1101 C h u rc h  S t r e e t ,  
W a y c ro s s ,  G e o rg ia . E a s t e r n  e n c e p h a l i t i s  v i r u s  w as i s o la te d  f r o m  a  poo l 
of 23 C u l i s e ta  m e la n u ra  c o l le c te d  A u g u s t 16, I960 , in  B ra n tle y  C oun ty , 
G e o rg ia . An eq u in e  c a s e  o f e n c e p h a l i t i s  h ad  o c c u r r e d  on an  a d ja c e n t  
f a r m  A u g u s t 1 I960 but a t te m p ts  to i s o la te  v i r u s  f r o m  the  b ra in  o f the
d is e a s e d  h o r s e  w e re  n o t s u c c e s s f u l .  P o o ls  o f a r th r o p o d s  c o l le c te d  in  
th is  a r e a  f r o m  A p r i l  to O c to b e r  1961 a r e  n ow  b e in g  p r o c e s s e d .  To d a te , 
e a s t e r n  e n c e p h a l i t i s  v i r u s  h a s  b een  i s o la te d  f r o m  a poo l o f 30 C u l is e ta  
m e la n u r a  c o l le c te d  Ju ly  31, 1961, and  f r o m  a p o o l o f 20 C u l is e ta  m e la n u r a  
c o l le c te d  A u g u s t 9, 1961, a t a  p o in t a p p ro x im a te ly  th r e e - f o u r th s  m ile  f ro m  
the s i te  o f th e  I960 is o la t io n .  O th e r  v i r a l  a g e n ts  h av e  b een  i s o la te d  f r o m  
a  p o o l of 9 C u l i s e ta  m e la n u r a  c o l le c te d  A u g u s t 9, 1961, f r o m  a p oo l of 20 
C u l is e ta  m e la n u r a  c o l le c te d  A u g u st 9, 1961, and  f r o m  the v i s c e r a  o f a  f r e s h ly  
h a tc h e d  c h ic k e n  w hich  d ie d  a f t e r  e x p o s u re  to a r th r o p o d s  A u g u s t 9-11, 1961, 
in  th is  s a m e  a r e a .  Id e n t i f ic a t io n  o f th e s e  l a t t e r  a g e n ts  is  s t i l l  in c o m p le te .
A ll i s o la t io n s  f r o m  C u l is e ta  m e la n u r a  w e re  m a d e  f r o m  p o o ls  of u n e n g o rg e d  
f e m a l e s .

R E P O R T  F R O M  DR. W A L T E R  R . G U SCIO R A , E N T O M O L O G IST  
B U R EA U  O F V E T E R IN A R Y  P U B L IC  H E A L T H  

NEW  JE R S E Y  D E P A R T M E N T  O F H E A L T H , T R E N T O N , N. J .
A n a r ro w in g  dow n in  the c h o ic e  o f t e s t  s p e c im e n s  e m p lo y ed in  an 
in q u ir y  in to  p o s s ib le  E E  and  WE in fe c t io n  in  n o n -h a e m o p h a g o us in s e c t s :

It is  g e n e r a l ly  a c c e p te d  th a t  f r e s h - w a te r  s w a m p s , w h e re  C u l is e ta  
m e la n u r a  b r e e d s ,  s e r v e  as  e n z o o tic  fo c i fo r  th e  t r a n s m i s s i o n  o f e a s t e r n  
e n c e p h a l i t i s .  The T au n to n , M a s s a c h u s e t t s ,  E E  f ie ld  l a b o r a to r y ,  fo r 
e x a m p le , h a s  p r e s e n te d  s t ro n g  e v id e n c e  to s u p p o r t  th is  id e a  w ith  i t s  
r e s u l t s  o f HAI a n tib o d y  t e s t s  w ith  s e r a  c o l le c te d  f r o m  s e n t in e l  c h ic k e n s  
a t i n t e r v a l s  d u r in g  one s e a s o n :
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S e n tin e l  L o c a tio n s  P e r  C e n t o f S e r a  w ith  HAI A n tib o d ie s
Aug 3-11 Aug 17-25  O ct 12-16

S ite  1 ( c e n te r  o f an  e n z o o tic  
sw a m p  h a b ita t)

19 35 65

S ite  2 (edge  o f sw am p ) 0 14 35

S ite  3 (1 /2  m ile  f r o m  sw am p ) 0 7 36

S ite  4 (h i l ls id e  f a r m  2 m i le s  
f r o m  sw am p )

0 2 35

T r a n s m is s io n  in  the  sw a m p  w as n e a r ly  tw ice  a s  g r e a t  w hen 
c o m p a re d  to s i t e s  o u ts id e  the  sw a m p .

The Y ale S e c tio n  o f E p id e m io lo g y  and  P r e v e n t iv e  M ed ic in e  has 
a t te m p te d  to d e m o n s t r a te  th e  p r e s e n c e  of E E  v i r u s  in  n o n -h e m o p h a g o u s  
in s e c t s  c a p tu r e d  in  the  v ic in i ty  o f in fe c te d  p h e a s a n t  p en s  w ith  n e g a tiv e  
r e s u l t s .  H o w e v e r, Y ale  e x p e r im e n ts  h av e  sh o w n  th a t  the  l a r v a e  o f 
c e r ta in  n o n -h e m o p h a g o u s  in s e c t s  a r e  s u s c e p t ib le  to in fe c t io n  by a 
n u m b e r  o f a r b o v i r u s e s .  It is  t h e r e f o r e  c o n c e iv a b le  th a t  so m e  unknow n 
e p id e m io lo g ic  a s p e c t  m ig h t be in v o lv e d  in  the  n a tu r a l  h i s to r y  o f the  E E  
v ir u s  w h ich  m a y  in c lu d e  n o n -h e m o p h a g o u s  i n s e c t s .

T he Y ale  S e c tio n  h a s  sh ow n  th a t  n e s t l in g  b i r d s  m a y  be in fe c te d  by 
the in g e s t io n  of l a r v a e  o f n o n -h e m o p h a g o u s  i n s e c t s .  O ne s u c c e s s f u l  
e x p e r im e n t  w as a s  fo llo w s : An a p p r o x im a te ly  1 2 -d a y  o ld  ro b in  w as fed  
w ith  l a r v a e  w h ich  w e re  in o c u la te d  two w eek s p r e v io u s ly  w ith  E E  v i r u s .  
T he b ird  d e v e lo p e d  v i r e m ia  fo llo w ed  by p a r a l y s i s  an d  on the  12th d ay  
b e c a m e  m o r ib u n d  and  w as s a c r i f i c e d .  E E  v i r u s  w as r e c o v e r e d  f r o m  
the b ra in  an d  l i v e r .  On th is  b a s i s ,  i t  is  r e a s o n a b le  to a s s u m e  th a t  a 
p r e d a to r y  in s e c t  m a y  b e c o m e  in fe c te d  if  i t  in g e s t s  a n o th e r  in fe c te d  
in s e c t  and  in  a d d itio n , th a t a  n e s t l in g  b ir d  m a y  a ls o  b e c o m e  in fe c te d  
u n d e r  n a tu r a l  c o n d it io n s .

S u g g e s te d  c h o ic e  o f t e s t  s p e c im e n s :  T h a t the  fo llo w in g  th r e e  h ig h ly
p re d a c e o u s  in s e c t s  ( th a t i s ,  p r e d a t o r s  w h ich  fe e d  on  any  in s e c t  th e y  
can  p h y s ic a l ly  co p e  w ith  and  on an y  in s e c t  w h ich  m a y  c o m e  th e i r  w ay) 
be te s te d  fo r  E E  an d  WE v i r u s e s :  R o b b e r  f l i e s  (A s i l id a e ) ,  d r a g o n - f l i e s ,  
and  w a t e r - s t r i d e r s .  The c o l le c t io n s  sh o u ld  be c a r r i e d  o u t w ith in  f r e s h  
w a te r  sw a m p s  o f know n E E  e n z o o tic  a r e a s .  T h e  f r e s h - w a te r  sw am p  
e c o ty p e  w ould  p r e s u m a b ly  h av e  th e  h ig h e s t  in f e c t iv e  r a t e  fo r  p r e d a to r y  
in s e c t s .  To in d ic a te  th a t d r a g o n - f l i e s  (m o s q u ito  h a w k s), r o b b e r  f l i e s ,  
and  w a te r  s t r i d e r s  can  b e c o m e  in fe c te d  by w ay  of t h e i r  n a tu r a l  p r e d a to r y
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h a b its  w ould  add  an  im p o r ta n t  l in k  to th e  l im ite d ly  know n e p id e m io lo g ic  
c h a in . It w ould  a ls o  sh o w  th a t  th e  r a n g e  of in f e c t iv i ty  m a y  e x is t  
th ro u g h o u t a  b ro a d  a r th r o p o d  s p e c t r u m  and , a ls o ,  th a t  a s id e  f r o m  the 
m o s q u ito -b i te  ro u te  a  h ig h e r  E E  r e s e r v o i r  p o te n t ia l  in  b ird s  m a y  be 
b u il t  up by th e  in g e s t io n  of in fe c te d  i n s e c t s .  A ll o f the  abov e  w ould  s te m  
f r o m  the h y p o th e s is  th a t th e s e  v i r u s e s  m a y  h av e  th e i r  fu n d a m e n ta l  
c y c le s  in v a r io u s  a q u a tic  o r g a n i s m s  w ith in  e n z o o tic  fo c i o f in fe c t io n .

R E P O R T  F R O M  F L O R ID A  S T A T E  BO A RD  O F H E A L T H  
JA C K S O N V IL L E , F L O R ID A

A fte r  a y e a r  o f u n u s u a l  q u ie s c e n c e ,  a r b o v i r u s  a c t iv i ty  w as 
a g a in  a p p a re n t  in  F lo r id a  w ith  a  s e r i e s  o f in t e r e s t in g  o u tb re a k s  in  the 
fa l l  o f 1961. E E  v ir u s  a c t iv i ty  w as c o n f i rm e d  in  p h e a s a n ts  and  w ild  
b ir d s  and  S L E  o r  a  c lo s e ly  r e l a t e d  g ro u p  B v ir u s  w as d e m o n s t r a te d  in  
h u m a n s , m o s q u i to e s ,  d o m e s t ic  and  w ild  b i r d s .

D u rin g  O c to b e r ,  a s e v e r e  d ie  o ff o c c u r r e d  in  a  f lo ck  o f p h e a s a n ts  
in  B r e v a r d  C ou n ty  on the  C e n t r a l - E a s t  C o a s t  s e c t io n  of the  S ta te .  The 
p r e l im in a r y  d ia g n o s is  o f E E  in fe c t io n  w as r e p o r te d  by the  F lo r id a  
D e p a r tm e n t  of A g r ic u l tu r e  A n im a l D ia g n o s t ic  L a b o r a to r y  in  K is s im m e e .
T h is  w as b a s e d  on h is to lo g ic  e x a m in a t io n  and  in o c u la tio n  o f eg g s  w ith  
b r a in  m a t e r i a l .  The s u b s e q u e n t  in v e s t ig a t io n  by the  F lo r id a  S ta te  
B o a rd  o f H e a lth  f ie ld  and  l a b o r a to r y  te a m  in v o lv e d  the  c o l le c t io n  and  
e x a m in a t io n  of 97 d o m e s t ic  b i r d  s e r a ,  in c lu d in g  q u a il, p h e a s a n ts  and  
tu r k e y s ;  50 w ild  b i r d s ,  9 m a m m a ls ,  one s n a k e  and  58 p o o ls  o f m o s q u i to e s .  
U sin g  a  "w et c h ic k "  s c r e e n  and  s e r i a l  m o u se  p a s s a g e  w ith  SN id e n t i f i ­
c a tio n  o f th e  i s o l a t e s ,  the  v iro lo g ic  l a b o r a to r y  o f the  F lo r i d a  S ta te  B o a rd  
o f H e a lth  r e p o r te d  n in e  i s o la t io n s  o f E E ; e ig h t o f th e s e  f r o m  p h e a s a n ts  
and  one f r o m  a  b lu e ja y . A s u r v e i l l a n c e  fo r  c a s e s  in  h u m an s  and  l a r g e  a n im a ls  
in  the  s u r ro u n d in g  a r e a  w as c a r r i e d  o u t w ith  n e g a tiv e  r e s u l t s .

On the  w e s te r n  s id e  o f th e  s ta te  in  the  T a m p a  B ay  a r e a ,  an  u n u s u a l 
n u m b e r  o f h u m an  e n c e p h a l i t is  c a s e s  w e re  n o te d  f r o m  O c to b e r  th ro u g h  
e a r ly  D e c e m b e r .  A to ta l  o f 25 c a s e s  o c c u r r e d  w ith  s e v e n  d e a th s .  Of the 
to ta l  c a s e s ,  s ix  w e re  in  S a r a s o ta  C ou n ty , te n  in  M a n a te e , and  n in e  in  
P in e l l a s .  T he l a t t e r  co u n ty  w as the s i t e  o f the  e x te n s iv e  S L E - l ik e  o u t ­
b r e a k  in  1959 in v o lv in g  68 c l in ic a l  c a s e s .  C F  an d  HI a n tib o d y  s tu d ie s  
w e re  c a r r i e d  o u t by the F lo r id a  S ta te  B o a rd  o f H e a lth  and  C o m m u n ic a b le  
D is e a s e  C e n te r ,  U SPH S, v iro lo g y  l a b o r a to r i e s  u s in g  s e r a  c o l le c te d  f r o m  
20 o f th e s e  in d iv id u a ls .  S ix  d e m o n s t r a te d  a  4 - fo ld  o r  g r e a t e r  r i s e  in  
t i t e r  a g a in s t  S L E  a n tig e n s  in  te s t in g  p a i r e d  s e r a ;  10 sh o w ed  e i th e r  a 
s ig n i f ic a n t  t i t e r  on  a  s in g le  s e r u m  o r  a  s ta b le  o r  fa l l in g  t i t e r  on  p a i r e d  
s e r a .  A ll s e r a  te s te d  w e re  n e g a tiv e  a g a in s t  E E , W E, D engue 2, M u r ra y  
V a lle y , and  L C M  a n t ig e n s .  No v i r a l  i s o la t io n s  w e re  o b ta in e d  f r o m  
b ra in  t i s s u e  c o l le c te d  f r o m  th r e e  o f the  s e v e n  d e c e a s e d  p a t ie n ts .  F o u r  of
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the  se v e n  f a ta l  c a s e s  w e re  a u to p s ie d  and  a l l  r e v e a le d  the ty p ic a l  
h is to p a th o lo g ic a l  f in d in g s  o f a c u te  v i r a l  e n c e p h a l i t i s .

C e r ta in  e p id e m io lo g ic a l  a s s o c ia t io n s  of i n t e r e s t  w e re  n o te d  a m o n g s t  
the c a s e s .  A ll w e re  w h ite , 15 w e re  fe m a le  an d  13 o v e r  the  age  of 65.
T he y o u n g e s t w as a  1 3 -y e a r  o ld  w h ite  m a le .  In  P in e l l a s  and  M an a tee  
C o u n tie s , th e r e  w as a  ro u g h  g e o g ra p h ic  c o n c e n t r a t io n  o f c a s e s ,  in  b o th  
in s ta n c e s  a s s o c ia te d  w ith  f r e s h  w a te r  m o sq u ito  b re e d in g  s i t e s .  D o m e s tic  
c h ic k e n  f lo c k s  w e re  found on  the  p r e m i s e s  of two h o u s e h o ld s  an d  s e r a  
f r o m  th e s e  b ir d s  in d ic a te d  r e c e n t  in fe c t io n  w ith  SUE v i r u s .

E x te n s iv e  c o l le c t io n s  f r o m  th e  b io lo g ic  e n v iro n m e n t  of h u m an  
c a s e s  w e re  c a r r i e d  o u t by f ie ld  te a m s  of the  S ta te  B o a rd  o f H e a lth  and  
C o m m u n ic a b le  D is e a s e  C e n te r ,  U. S. P u b lic  H e a lth  S e r v ic e .  D e s p ite  
an  e x te n s iv e  d ro u g h t, a  m o d e r a te  n u m b e r  o f m o s q u i to e s  w e re  o b ta in e d  
a s  la te  as th e  s e c o n d  w eek  in  D e c e m b e r .  T h e s e  w e re  p re d o m in a n t ly  
A. c ru c ia n s .,  C . n ig r ip a lp u s ,  and  C . s a l i n a r i u s .  T h e s e  p o o ls  h av e  b een  
s c r e e n e d  in  w et c h ic k s  and  s u c k lin g  m ic e  and  to d a te  a  s in g le  p o o l of 
m ix e d  C u le x  s p e c ie s  h a s  y ie ld e d  a  v i r a l  a g e n t id e n t i f ie d  by the v iro lo g y  
l a b o r a to r y  o f th e  F lo r i d a  S ta te  B o a rd  o f H e a lth  a s  b e lo n g in g  to the  MB M 
g ro u p .

A lth o u g h  the  a n n u a l fa l l  m ig r a t io n  o f b i r d s  h ad  p a s s e d  b e fo re  the  
o u tb re a k , s e v e r a l  d i f f e r e n t  s p e c ie s  o f w ild  an d  d o m e s t ic  b i r d s  w e re  
c a u g h t and  b le d . To d a te , no v i r a l  i s o la t io n  h a s  b e e n  r e p o r te d  by the 
C o m m u n ic a b le  D is e a s e  C e n te r  l a b o r a to r y .  H o w e v e r , th e r e  is  c o n s id e r a b le  
a n tib o d y  a g a in s t  a G ro u p  B a g e n t c lo s e ly  r e l a t e d  to SU E in  s e r a  c o l le c te d  
f r o m  m a m m a ls  and  b ir d s  in  a  zoo  a t  the  a p p ro x im a te  g e o g ra p h ic  c e n te r  o f 
the P in e l l a s  C ou n ty  c a s e s .  T h e r e  w e re  a ls o  E E  a n t ib o d ie s  found  in  c h ic k e n s  
in  S t. P e t e r s b u r g  and  S a r a s o ta  and  WE in  a  p a r a k e e t  in  the ab o v e  m e n tio n e d  
zo o . F in a l  r e p o r t s  a r e  n o t y e t a v a i la b le  f r o m  the C o m m u n ic a b le  D is e a s e  
C e n te r  bu t in f o r m a tio n  a s  p e r  te le p h o n e  c o n v e r s a t io n  in d ic a te s  s e r o lo g ic a l  
e v id e n c e  o f in fe c t io n  w ith  th e  s a m e  v i r u s e s  in  th e s e  a n im a ls .

D u rin g  1961, s tu d ie s  w e re  a ls o  u n d e r ta k e n  to d e te c t  e v id e n c e  o f 
a r b o v i r u s  in  m o s q u ito e s  c o l le c te d  in  the v ic in i ty  o f V e ro  B e a c h , F lo r i d a ,  
and  M yakka  R iv e r  b a s in .  O v e r 1, 000 m o s q u i to e s  w e re  c o l le c te d  f r o m  
the l a t t e r  a r e a  in  A u g u s t and  20, 000 m o s q u i to e s  f r o m  V e ro  B e a c h  d u r in g  
the s u m m e r  m o n th s  o f Ju ly , A u g u s t, and  S e p te m b e r .  To d a te ,  no v i r a l  
i s o la t io n s  hav e  b ee n  o b ta in e d  f r o m  th e s e  m o s q u ito  p o o ls  by s u c k lin g  
m ic e  in o c u la tio n .

An a p p l ic a t io n  fo r  an  NIH  g r a n t  to p e r m i t  m o re  in te n s iv e  y e a r - r o u n d  
in v e s t ig a t io n  o f v i r u s - m o s q u i to  r e la t io n s h ip  w as a p p ro v e d  but c o u ld  n o t 
be funded  due  to th e  g e n e r a l  r e d u c t io n  of NIH  r e s e a r c h  m o n ie s .
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S u b m itte d  by M r. Jo h n  A. M u lre n n a n , J a m e s  E . S c a t te rd a y , D. V. M. , 
N a th an  J . S c h n e id e r ,  P h . D , A. L . L e w is , D. V. M. and  J a m e s  O. B ond,
M. D. , F lo r i d a  S ta te  B o a rd  o f H e a lth .

R E P O R T  F R O M  D R. A R TH U R  N. G O R E L IC K , VIRUS & R IC K E T T S IA  
D IVISIO N, U .S . ARM Y C H E M IC A L  C O R PS B IO L O G IC A L  L A B O R A T O R IE S  

F O R T  D E T R IC K , F R E D E R IC K , M ARYLAND
I. Im m u n o lo g ic a l  S tu d ie s  on A r b o v ir u s e s .

A s tu d y  on  th e  im m u n o lo g ic  o v e r la p  a m o n g  a r b o v i r u s e s  h a s  
b ee n  in i t ia te d  r e c e n t ly  by D r, W. P . A lle n  in  th e s e  l a b o r a to r i e s .
E m p h a s is  h a s  b een  p la c e d  p a r t i c u l a r l y  on (1) the  d e g re e  and  s p e c t r u m  
of c r o s s - p r o t e c t io n  d e m o n s t r a te d  in  a n im a ls  th a t  h av e  b een  im m u n iz e d  
w ith  v ia b le  a r b o v i r u s e s  and  (2) th e  r e la t io n s h ip  b e tw e e n  p r o te c t iv e  and  
s e r o lo g ic  o v e r la p .  P r e l i m i n a r y  in v e s t ig a t io n s  hav e  b een  c o n c e rn e d  w ith  
p r o te c t iv e  o v e r la p  am o n g  G ro u p  A v i r u s e s ,  p a r t i c u l a r l y  the v i r u s e s  of 
C h ik un g un y a , M a y a ro , S e m lik i, V e n e z u e la n  eq u in e  e n c e p h a l i t i s  (V E E ), 
E a s t e r n  e q u in e  e n c e p h a l i t is  (E E E ), S in d b is , an d  W e s te rn  e q u in e  e n c e p h a ­
l i t i s  (W E E ). T he s t r a i n  o f C h ik u n g u n y a  v i r u s  h ad  b ee n  th ro u g h  172 
m o u se  b r a in  p a s s a g e s  and  w as le th a l  fo r  a d u lt  m ic e .  N e i th e r  M ay a ro  
n o r  S in d b is  v i r u s  w as le th a l  fo r  a d u lt  m ic e .

R e s u l ts  thus f a r  h av e  in d ic a te d  th a t c r o s s - p r o t e c t io n  am o n g  G ro u p  
A v i r u s e s  in  m ic e  is  e x te n s iv e ,  o f te n  e x c e e d in g  th a t w h ich  w ould  be 
e x p e c te d  f r o m  the a b i l i ty  of p re c h a l le n g e  s e r u m s  to n e u t r a l i z e  the  
c h a lle n g e  v i r u s e s .  The a c c o m p a n y in g  ta b le  s u m m a r iz e s  so m e  of th e s e  
r e s u l t s .  In th e s e  e x p e r im e n ts  m ic e  w e re  c h a l le n g e d  th r e e  w eek s a f te r  
im m u n iz a tio n . The d a ta  c o l le c te d  in d ic a te d  th a t:  (1) im m u n iz a tio n  w ith  
an y  o f the  G ro u p  A v i r u s e s  te s te d ,  e x c e p t  W E E , e l ic i te d  s u b s ta n t ia l  
p ro te c t io n  a g a in s t  the  le th a l  e f fe c ts  o f C h ik u n g u n y a  and  S e m lik i v i r u s e s ;
(2) im m u n iz a tio n  w ith  a t te n u a te d  V E E  v ir u s  o r  E E E  v i r u s  p r o te c te d  m ic e  
a g a in s t  c h a l le n g e  w ith  a l l  but W EE v i r u s ;  (3) im m u n iz a tio n  w ith  S in d b is  
v i r u s  r e s u l t e d  in  d e te c ta b le  p ro te c t io n  a g a in s t  a l l  the  c h a lle n g e  v i r u s e s  
and  w as the o n ly  im m u n iz in g  v i r u s  to c r o s s - p r o t e c t  a g a in s t  i n t r a c e r e b r a l  
c h a l le n g e  w ith  W EE v i r u s ;  (4) s u b s ta n t ia l  im m u n ity  a g a in s t  a l l  c h a l le n g e s  
r e s u l t e d  w hen m ic e  w e re  s im u lta n e o u s ly  im m u n iz e d  w ith  S in d b is  and  
a t te n u a te d  V EE  v i r u s e s ,  and  (5) c o r r e la t i o n  o f p r o te c t iv e  w ith  s e r o lo g ic  
o v e r la p  o c c u r r e d  o n ly  a m o n g  m ic e  im m u n iz e d  w ith  M ay a ro  o r  C h ik u n g u n y a  
v i r u s e s .  No p r o te c t iv e  o v e r la p  b e tw ee n  G ro u p  A v i r u s e s  and  v i r u s e s  o f 
o th e r  s e r o lo g ic  g ro u p s  h as  y e t b een  o b s e r v e d ,  but th e s e  l a t t e r  s tu d ie s  
w e re  l im i te d .  W hen m ic e , im m u n iz e d  w ith  C h ik u n g u n y a  o r  a t te n u a te d  
V EE  v i r u s e s ,  w e re  c h a l le n g e d  th r e e  m o n th s  a f t e r  im m u n iz a tio n , the  
d e g r e e  o f c r o s s - p r o t e c t io n  a p p e a re d  to be s l ig h t ly  l e s s  th a n  th a t  found
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th r e e  w eek s a f t e r  im m u n iz a tio n . T he s p e c t r u m  of c r o s s - p r o t e c t io n ,  
h o w e v e r, r e m a in e d  u n c h an g ed

II. H ea t In a c t iv a t io n  of Two A rb o r  V iru s e s  and  T h e i r  D e r iv e d  In fe c tio u s  
N u c le ic  A cid  C o m p le x e s

T he in fe c t io u s  r ib o n u c le ic  a c id  (IRNA) f r o m  the  v i r u s e s  of V e n e z u e la n  
eq u in e  e n c e p h a l i t i s  (V E E ) and  E a s t e r n  e q u in e  e n c e p h a l i t i s  (E E E ) h av e  b een  
s u c c e s s f u l ly  i s o la te d  in  f a i r ly  h ig h  t i t r e  (10^ - 10^ p la q u e - f o r m in g  u n i t s /m l ) .  
In c o m p a r in g  th e  c h a r a c t e r i s t i c s  o f th e s e  two s u b s ta n c e s ,  D r, L . A.
M ika, J . E .  O ff ic e r ,  and  A. B ro w n  m a d e  the  fo llo w in g  in t e r e s t in g  
o b s e r v a t io n s .

The r a t e s  o f in a c t iv a t io n  a t 50 C (o v e r  a  7 -h o u r  p e r io d )  w e re  
d e te r m in e d  fo r  the  fo llo w in g  v ir u s  m o ie t ie s  o f V EE  and  E E E : (1) p a r t i a l l y
p u r if ie d  in ta c t  v i r u s ,  (2) IR N A  c o m p le x e s  i s o la te d  f r o m  (1) a b o v e , (3) h o t 
p h e n o l - e x t r a c te d  in fe c te d  c h ic k  e m b ry o  and  (4) c o ld  p h e n o l - e x t r a c te d  
in fe c te d  c h ic k  e m b ry o . T he fo llo w in g  r e s u l t s  w e re  o b ta in e d : T he
in a c t iv a t io n  c u rv e  o f in ta c t  V EE v ir u s  w as b ip h a s ic ,  i . e . , i n i t i a l ly  s lo w  
th en  in c r e a s in g  s te e p ly  in  s lo p e . T he c u rv e  fo r  the  l e s s  r e s i s t a n t  E E E  
v ir u s  w as a ls o  b ip h a s ic ,  bu t p h a s e s  w e re  r e v e r s e d  w hen c o m p a re d  w ith  
th o se  o f V E E  v i r u s .  C u rv e s  d e s c r ib in g  the  r e c o v e r a b le  IRN A  f r o m  
bo th  h e a te d  in ta c t  v i r u s  p r e p a r a t io n s  ab o v e  w e re  c o m p le x , r e q u i r in g  
f u r th e r  in v e s tig a tio n ., A d d itio n a l e x p e r im e n ts  sh o w , th u s  f a r ,  th a t  
in a c t iv a t io n  c u r v e s  o f ho t p h e n o l - e x t r a c te d  in fe c te d  t i s s u e  fo r  b o th  
v i r u s e s  (p re s u m a b ly  c o n ta in in g  b o th  p r e c u r s o r  and  v i r u s  IRN A) w e re  
b ip h a s ic ,  i e . , i n i t ia l ly  s lo w  th e n  in c r e a s in g  in  s lo p e .  B y c o n t r a s t ,  
the c u rv e  fo r  co ld  p h e n o l - e x t r a c te d  in fe c te d  t i s s u e  (c o n ta in in g  o n ly  
p r e c u r s o r  IRN A ) w as m o n o p h a s ic , a p p ro x im a t in g  the  s t e e p e r  p o r t io n  
o f th e  c u rv e  fo r th e  hot p h e n o l - e x t r a c te d  t i s s u e .  Two p o s s ib le  e x p la n a ­
tio n s  a r e  th a t  p r e c u r s o r  IRN A , and  IRN A  f r o m  the  in ta c t  v i r u s  a r e  
e i th e r  d i f f e r e n t  IRN A  s p e c ie s  o r  o ne s p e c ie s  c o m b in e d  w ith  m o ie t ie s  
o f d if fe r in g  c o m p le x ity . A c o m p a r is o n  o f a l l  the  c u r v e s  le a d s  to the 
fo llo w in g  a d d it io n a l  c o n c lu s io n s :  (1) T he d if f e r e n c e  in  h e a t  r e s i s t a n c e
b e tw ee n  th e  two v i r u s e s  c a n  be a s c r ib e d  to d i f f e r e n c e s  in  the l a b i l i ty  
of th e i r  l ip o p r o te in  c o a ts .  (2) H ea t in a c t iv a t io n  is  u s u a l ly  f i r s t  
d i r e c te d  a g a in s t  th e  l ip o p r o te in  c o a t and  th e n  a g a in s t  the  n u c le ic  
a c id .



PROTECTIVE AND SEROLOGIC OVERLAP AMONG GROUP A ARBOR VIRUSES IN MICE
PRECHALLENGE ANTIBODY AND RESPONSE TO CHALLENGE

IMMUNIZING
VIRUS
ROUTE^ PCc / C hikungunya

___.__ IC____ PC
VEE

sc PC
EEE

IC PC
WEE

I£ PC
S e m lik i

IP
VIRUSES DOSE - SN 10^ 10J 10* SN To5" 10* 101 SN 104 102 * i—* 0 d SN To*" 102 10u SN 10^ 10^
Ch ik u n g u n y a + 4 - / 4 4 + 0 1 0 0 0 0 - 0 0 0 + 3 3
V E E -a tte n u a te d - 4 4 4 + 4 4 4 3 3 4 - 0 0 0 - 4 4
EEE . 3 . 4 + 4 0 3
WEE 2 0 0 + 4 4 0
M ayaro + 4 3 4 + 4 4 4 0 0 2 - 0 0 + 4 4
S in d b is - 4 3 - 4 3 3 1 1 2 + 3 3 4 - 3 4
V E E -a tte n u a te d  

and  S in d b is 4 4 4 4 3 2 4 0 1 4 4 4

a .  IC , SC, and  IP  r e f e r  to  i n t r a c e r e b r a l ,  s u b c u ta n e o u s ,  and  i n t r a p e r i t o n e a  1 r o u t e s ,  r e s p e c t i v e l y .
b .  A p p ro x im a te  num ber o f  ICLD^q f o r  10 to  14 gm m ic e .
c .  A b i l i t y  o f  p r e c h a l le n g e  immune mouse serum s to  n e u t r a l i z e  100 LD5 0  o f  r e s p e c t i v e  c h a l le n g e  v i r u s .
d .  R e l a t i v e  p r o t e c t i o n  o f  immune m ic e :

4 = 75 to  100 p e r  c e n t )
3 = 50 t o  75 p e r  c e n t  ) d i f f e r e n c e  in  s u r v i v a l  b e tw een  p r i n c i p a l s  and  c o n t r o l s  fo l lo w in g  c h a l le n g e
2 = 25 to  50 p e r  c e n t  )
1 = 10 to  25 p e r  c e n t  )
0 = l e s s  th a n  10 p e r  c e n t
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R E P O R T  F R O M  DRS. R O B E R T  W. M cK IN N EY  AND G EO R G E  R.
F R E N C H , V IROLOGY D IVISIO N, U. S. ARM Y M E D IC A L  U N IT,

F O R T  D E T R IC K , F R E D E R IC K , M ARY LAN D
W ork  h as  b een  p r o g r e s s in g  in  th is  l a b o r a to r y  to w a rd  d e v e lo p m e n t 

o f a p r o c e d u r e  to p r e p a r e  s a fe ly ,  n o n - in f e c t io u s  a r b o v i r u s  C F  and  HI 
a n t ig e n s .

N o n - in fe c t io u s  C F  and  HI a n t ig e n s  h av e  b een  p r e p a r e d  fo r  V E E , 
W EE , E E E , Y F , and  T F -2 1  s t r a i n  L a n g a t v i r u s .

U sin g  T r in id a d  s t r a i n  V EE as  the p ilo t  v i r u s ,  th e  p ro b le m  h as  
b een  a p p ro a c h e d  a t two le v e ls ,  i . e . , (1) d e v e lo p m e n t o f a  c lo s e d  
s y s te m  fo r  a c e to n e - e th e r  e x t r a c t in g  in fe c t io u s  m o u se  b ra in ,  and  (2) 
in a c t iv a t io n  o f V EE v i r u s  w ith  B e ta - p r o p io la c to n e .

(1) A c lo s e d  s y s te m  fo r  a c e to n e - e th e r  e x t r a c t io n  o f in fe c te d  
m o u se  b ra in :

In v ie w  o f the  h a z a r d s  a s s o c ia te d  w ith  p r e p a r in g  th e s e  a n t ig e n s ,  
i t  w as fe l t  d e s i r a b l e ,  if  n o t n e c e s s a r y ,  to d e v e lo p  a  c lo s e d  s y s te m  fo r 
th is  p r o c e d u r e  A g la s s  a p p a r a tu s  u t i l iz in g  a  s in t e r e d  g la s s  f i l t e r  h a s  
b ee n  d e v e lo p e d , te s te d ,  and  show n  to be s a t i s f a c t o r y  fo r th is  p u r p o s e .

T h is  a p p a r a tu s  a llo w s  th e  e n t i r e  p r o c e d u r e  to be c a r r i e d  o u t 
u n d e r  n e g a tiv e  p r e s s u r e  f r o m  the  t im e  the in fe c te d  b r a in  m a t e r i a l  is  
h o m o g e n iz e d  u n ti l  the  e x t r a c te d  a n t ig e n  is  r e s u s p e n d e d  and  r e a d y  fo r 
c la r i f i c a t io n .  T he a p p a ra tu s  r e m a in s  c lo s e d  th ro u g h o u t the e n t i r e  
p r o c e d u r e ,  and  p e r s o n n e l  a r e  n e v e r  e x p o se d  to  the  p o te n t ia l ly  c o n ta m i­
n a te d  w a s te  p ro d u c ts  of a c e to n e  and  e th e r ,  T he d e s ig n  in c lu d e s  
p ro v is io n s  fo r  c o n tro l l in g  t e m p e r a t u r e ,

(2) B P L  in a c t iv a t io n  of V E E :

U sin g  the g u in e a  p ig  and  s u c k lin g  m o u se  a s  i s o la t io n  h o s ts ,  a  
l e th a l  d o se  o f B P L  w as d e te r m in e d  fo r  T r in id a d  s t r a i n  V EE  v i r u s .  It 
w as found th a t  the  m in im u m  c o n c e n tr a t io n  o f B P L  r e q u i r e d  to c o m ­
p le te ly  in a c t iv a te  v i r u s  in  a  25% s u s p e n s io n  o f s u c k l in g  m o u se  b ra in  
in  b o ra te  s a l in e  - 0. 05M  N a£ H P o 4  pH 8 . 9 -  w as 0. 07% (v o l. /v o l .  ).

W ith in  th e  ra n g e  o f 4 °C  to 37°C , t e m p e r a tu r e  w as found to h av e  
no e f fe c t  on the c o n c e n tr a t io n  o f B P L  r e q u i r e d  to in a c t iv a te  V EE v i r u s .  
H o w ev e r, o u r  d a ta  in d ic a te  th a t  in a c t iv a t io n  a t  the  lo w e r  t e m p e r a tu r e  
r e s u l t s  in  a  m o re  s ta b le  a n tig e n . T he  pH c o u ld  n o t be d e m o n s t r a te d  to 
h av e  an y  e f fe c t  on B P L  le v e ls  r e q u i r e d  w ith in  the  r a n g e  of pH  s ta b i l i ty  
o f the  v ir u s  (pH 7. 0 -p H 9 . 0). We now  ro u t in e ly  p r e p a r e  25% w hole  m o u se
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b r a in  a n t ig e n s  in  b o ra te  s a l in e - p h o s p h a te  b u ffe r  pH  8. 9 and  a c e to n e -  
e th e r  e x t r a c te d  a n tig e n s  in  a s i m i l a r  b u f fe r  a t  pH  8. 7. In a c t iv a t io n  is  
a c c o m p lis h e d  w ith  a  f in a l  c o n c e n tr a t io n  of 0. 2% B P L  a t 4 °C . T h is  
q u a n ti ty  is  a p p ro x im a te ly  th r e e  t im e s  the  m in im u m  in a c tiv a tin g  d o s e , 
and  is  e m p lo y e d  to  p ro v id e  a g r e a t e r  m a rg in  of s a fe ty .  A n tig e n s  i n ­
a c t iv a te d  w ith  th is  q u a n ti ty  of B P L  a r e  e q u a l in  q u a lity  to th o s e  t r e a t e d  
w ith  the  m in im u m  d o se . T he  abo v e  in d ic a te d  p H 's  a r e  d e s ig n e d  to 
y ie ld  a  f in a l  p ro d u c t  o f pH 7 2.

T h e s e  a n tig e n s  w hen p r e p a r e d  a s  d e s c r ib e d  abo v e  a r e  (1) s e r o ­
lo g ic a l ly  id e n t ic a l  to u n t r e a te d  a n t ig e n s ;  (2) a r e  c o m p a ra b le  to u n t r e a te d  
a n tig e n s  in  s ta b i l i ty ;  (3) c a n  be d r ie d  in  th e  f r o z e n  s ta te  o r  s to r e d  a t 
-5 0 ° C ; and  (4) a r e  a s  h ig h  t i t e r e d  (C F  and  HA) a s  u n t r e a te d  a n t ig e n s .

We fe e l  the g la s s  a p p a r a tu s ,  w hen u s e d  in  c o m b in a tio n  w ith  B P L  
m a te r ia l ly  r e d u c e s  th e  h a z a r d s  n o r m a l ly  a s s o c ia te d  w ith  p r e p a r a t io n  and  
u t i l iz a t io n  o f a r th r o p o d - b o r n e  s e r o lo g ic  a n t ig e n s ,  and  a t the s a m e  t im e  
y ie ld s  a  c o m p le te ly  s a t i s f a c t o r y  p ro d u c t.

M a n u s c r ip ts  a r e  now  in  p r e p a r a t io n  d e s c r ib in g  the m e th o d o lo g y  and  
e q u ip m e n t u t i l iz e d  in  th e s e  p r o c e d u r e s .

R E P O R T  F R O M  D R. A LE X IS  SH E L O K O V , C H IE F  
LA B O R A TO R Y  OF T R O P IC A L  V IR O LO G Y , N A T IO N A L  IN S T IT U T E  

O F A L L E R G Y  AND IN F E C T IO U S  D ISEA SES 
B E T H E S D A , M ARYLAND

F o llo w in g  the  d e m o n s t r a t io n  o f C P E  and  p la q u e  p ro d u c tio n  in  
p ilo t  e x p e r im e n ts  e m p lo y in g  B u n y a m w e ra  g ro u p  v i r u s e s  in  a  m o n k ey  
s ta b le  (MS) c e l l  l in e , m a s t e r  p o o ls  o f e a c h  o f the  8 p ro to ty p e s  w e re  
p r e p a r e d  f r o m  h a r v e s t s  of the 1st and  w o rk in g  p o o ls  f r o m  the  2nd TC 
p a s s a g e s .  A ll v i r u s e s  p ro d u c e d  C P E  and  v i r u s  c o n c e n tr a t io n s  o f 5 to 
7 lo g s  in  72 h o u r s ,  o r  l e s s .  In t e r m in a l  d ilu tio n s  of tube  t i t r a t io n s ,  
c o m p le te  d e v e lo p m e n t o f C P E  r e q u i r e d  4 d a y s . C P E  c h a r a c t e r i s t i c s  
w e re  s i m i l a r  fo r  a l l  m e m b e rs  e x c e p t K a i r i .  M ouse  L D -50  and  TC 
C P D -5 0  of TC  h a r v e s t s  c o m p a re d  fa v o ra b ly .  O ne o f the c o n d itio n s  
n e c e s s a r y  fo r  m a x im u m  in f e c t iv i ty  t i t e r s  by TC C P D -5 0  s e e m s  to be 
the u s e  o f "y o u n g "  c e l l  c u l tu r e s  - 3 to 6 d ay s  in c u b a tio n  a f t e r  p r e p a r a t io n  
f r o m  c e l l  s u s p e n s io n .

T h u s f a r ,  s tu d ie s  of the b io lo g y  o f B u n y a m w e ra  v ir u s  in  M S -c e ll  
c u l tu r e s  in d ic a te  a  g e n e ra t io n  t im e  of 2 h o u rs  o r  l e s s ,  and  r e la t iv e  
t h e r m o s ta b i l i ty .  D ir e c t  m e a s u r e m e n t  o f v i r u s  a d s o r p t io n  on to  MS
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c e l l s  h as  n o t p ro d u c e d  a n t ic ip a te d  r e s u l t s  an d  is  u n d e r  f u r th e r  s tu d y .
The c u r r e n t  p r o g r a m  is  d i r e c te d  to w a rd  p la q u e  p u r i f ic a t io n  o f v i r u s  
s t r a i n s  in  the g ro u p .

P i lo t  s tu d ie s  w ith  O r ib o c a , C a r a p a r u ,  M u ru tu c u , and  M a r i tu b a  
of g ro u p  C h av e  a ls o  b een  p r o m is in g .  C P E  and  v i r u s  p ro d u c tio n  o f 5 
to 7 lo g s  w e re  o b ta in e d  in  72 h o u r s ,  o r  l e s s ,  a f t e r  in fe c t io n  o f M S -c e ll  
c u l tu r e s .  C P E  w as s i m i l a r  to the B u n y a m w e ra  g ro u p , but t e r m in a l  
d ilu tio n s  r e q u i r e d  one m o re  d ay  fo r  c o m p le te  d e v e lo p m e n t th a n  w ith  the  
B u n y a m w e ra  g ro u p .

S t r a in  L  c e l l s  a d a p te d  to s e r u m - f r e e  2X E a g le 's  m e d iu m  by 
M a rc h a n t ( s t r a i n  L(M ) ) h av e  b ee n  in fe c te d  w ith  B u n y a m w e ra  v ir u s  
and  p a s s e d  s e r i a l l y  fo r  a to ta l  o f 9 p a s s a g e s .  R e la t iv e ly  h ig h  d o sa g e  
(1 /50 m u l t ip l ic i ty  o r  g r e a t e r )  h as  p ro d u c e d  4 to 6 lo g s  v ir u s  c o n c e n t r a ­
tio n s  and  C P E  in  48 to 72 h o u r s .  P i lo t  s tu d ie s  of th e s e  h a r v e s t s  a s  
a n tig e n s  fo r  im m u n e  a s c i t i c  flu id  p ro d u c tio n  a r e  in  p r o g r e s s .

C a r r i e r  c u l tu r e s  o f D engue 1 and  J a p a n e s e  e n c e p h a l i t i s  v i r u s e s  
in  h u m an  s k in  c e l l s  h av e  b e e n  t r a n s f e r r e d  f r o m  N M R I (w ith  D r . N . H 
W ieben ga) and  c o n tin u e d  a t  L T V . C o n s id e r a b le  d if f ic u l ty  h a s  b ee n  
e x p e r ie n c e d  in  m a in ta in in g  " h e a l th y ” c u l tu r e s  c o n s i s te n t  w ith  the  
e x p e r ie n c e  o f the  p a s t  fo u r y e a r s  (v a r ia t io n s  in  p h y s ic a l  e n v iro n m e n t  
and  f a c i l i t i e s ? ) .  V iru s  h a s  b een  p e r s i s t e n t l y  r e c o v e r e d  f r o m  b o th  
c u l tu r e s ,  bu t w ith o u t a p p a re n t  m o d if ic a tio n  o f p a th o g e n ic ity  ( n e u r o t r o p i s m  
in  s u c k lin g  m ic e ) .  V iru s  r e p r o d u c t io n  of th e s e  TC a d a p te d  v i r u s e s  
c r e a te s  no s ig n i f ic a n t  d is tu r b a n c e  o f M S -c e ll  c u l tu r e s .

T he A r th r o p o d - b o r n e  V iru s  S e c tio n  o f L T V  in  B e th e s d a  a c c e p te d  
a r e s p o n s ib i l i ty  to the S u b c o m m itte e  on V iru s  R e a g e n ts  to p r e p a r e  
im m u n e  m o u se  a s c i t i c  f lu id s  (a c c o rd in g  to the  p r o to c o l  m o d if ie d  a t 
MARU) fo r  p ro d u c tio n  o f p o ly v a le n t  B u n y a m w e ra  g ro u p in g  r e a g e n t .
In i t ia l  s tu d ie s  w ith  the  B u n y a m w e ra  p ro to ty p e  v i r u s  a r e  in  p r o g r e s s .
The S e c tio n  is  a ls o  r e s p o n s ib le  fo r  p a r t  o f a  c o l la b o r a t iv e  s tu d y  to 
e x p lo re  the  f e a s ib i l i ty  o f a s c i t e s  p ro d u c tio n  in  g u in e a  p ig s  and  o f the 
p o ly v a le n t  im m u n e  a s c i t i c  f lu id s  w ith  B u n y a m w e ra  an d  B g ro u p s . So 
fa r  a t te m p ts  to p ro d u c e  a s c i t e s  h av e  n o t b ee n  s u c c e s s f u l  in  the  " g e n e ra l  
p u r p o s e "  G P  s t r a i n .  An in b re d  s t r a i n  s a id  to be m o r e  s u s c e p t ib le  w ill 
be n e x t u s e d .

The T a k a ts y  " m i c r o t i t r a t o r " te c h n iq u e  fo r  HI t e s t s  h as  b een  
c o m p a re d  w ith  s ta n d a r d  tube and  lu c i te  p la te  u s in g  s e v e r a l  v i r u s e s  o f 
g ro u p  A, B , and  C . T he r e s u l t s  a r e  p r o m is in g ,  p a r t i c u l a r l y  w ith  
g o o se  r a t h e r  th an  o n e - d a y - o ld  c h ic k  e r y th r o c y t e s .  R e c e n tly  m o s t  of
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th e  e x p lo r a to r y  w o rk  h a s  b een  w ith  the B u n y a m w e ra  v i r u s e s ;  u n fo r tu n a te ly ,  
so  fa r  the HA a n tig e n s  a r e  a t low  t i t e r s .

B e c a u s e  to o u r  k n o w led g e  o n ly  a  l im ite d  s e r o lo g ic a l  s tu d y  o f P u e r to  
R ic a n  p o p u la tio n  h a s  b een  m a d e  ( C a s a ls ,  1956) we w e lc o m ed  the  o p p o r tu n ity  
of a  c o l la b o r a t iv e  s tu d y  w ith  D r . D. M e n d e z -C a s h io n , U n iv e r s i ty  of 
P u e r to  R ic o  S ch o o l o f M e d ic in e . To e s t a b l i s h  a  s e r o lo g ic a l  b a s e  l in e ,
150 s e r a  f r o m  h e a l th y  a d u lts  a r e  b e in g  C F  and  HI t e s te d  in  o u r  B e th e s d a  
and  C a n a l Z o n e  L a b o r a to r ie s  w ith  a b a t t e r y  of G ro u p  A, B , C ,
B u n y a m w e ra , and  a  few  o th e r  a n t ig e n s .  T he r e s u l t s  w ill d e te r m in e  
the s e le c t io n  o f a n tig e n s  fo r  te s t in g  o f the  p a i r e d  s e r a  f r o m  a  l a r g e  
g ro u p  o f w e ll s tu d ie d  p e d ia t r i c  p a t ie n ts  to e x p lo re  the p o s s ib le  r o le  
of a r b o v i r u s e s  in  the e tio lo g y  o f i l l - d e f in e d  n e u r o lo g ic a l  d is e a s e  in  
c h i ld r e n .

D r . J a c o b  A. B ro d y , f o r m e r ly  o f M A R U -L T V  in  P a n a m a , is  now  
on a  6 m o n th s ' o f f ic ia l  U S-U SSR  E x ch a n g e  F e l lo w s h ip  in  M oscow . He is  
a s s ig n e d  to P r o f e s s o r  C h u m ak o v  and  D r . L e v k o v ic h  o f the In s t i tu te  o f 
P o l io m y e l i t is  R e s e a r c h  and  N e u r o v i r a l  In fe c tio n s  to w o rk  w ith  l a b o r a to r y  
and  e p id e m io lo g ic  a s p e c ts  o f t ic k  e n c e p h a l i t i s  an d  RSSE v i r u s  c o m p le x .
He is  in i t ia l ly  in v o lv e d  in  S o v ie t HA te c h n iq u e s  and  a p p l ic a t io n  o f h is  
e x p e r ie n c e  w ith  f i l t e r  p a p e r  d is c s  to HI p r o c e d u r e s .

R E P O R T  F R O M  DR. F R A N C IS  B . GORDON 
DIVISION O F V IR O LO G Y , N A V A L M E D IC A L  R E S E A R C H  IN S T IT U T E

B E T H E S D A , M ARYLAND
F o llo w in g  D r. H u r lb u t 's  s tu d ie s  on g ro w th  o f a r th r o p o d - b o r n e  

v i r u s e s  a f t e r  p a r e n t e r a l  in o c u la tio n  in  v a r io u s  s p e c ie s  o f a r th r o p o d s ,  
we h av e  c o n tin u e d  o u r  i n t e r e s t  in  g ro w th  o f th e s e  v i r u s e s  in  o th e r  th an  
m a m m a lia n  and  a v ia n  c e l l s .  We a r e  c u r r e n t l y  w o rk in g  w ith  a  l in e  of 
f ish  c e l ls  d e r iv e d  f r o m  g on ads o f t ro u t .  (W olf and  D u n b a r, 1957, 
P .S . E .B . M .  95: 455) T he c e l l s  a r e  r e g u l a r l y  g ro w n  a t 19 C but w ill 
t o le r a te  h ig h e r  t e m p e r a t u r e s .  We h av e  s t a r t e d  a  p r o g r a m  of t e s t s  w ith  
r e p r e s e n ta t iv e  a r th r o p o d - b o r n e  v i r u s e s  o f s e v e r a l  g ro u p s  to d e te rm in e  
w h e th e r  g ro w th  w ill tak e  p la c e  in  the  f is h  c e l l  l in e  w ith  o r  w ith o u t a  
c y to p a th ic  e f fe c t ,  and  w h e th e r  p a s s a g e  u n d e r  su c h  c o n d it io n s  w ill a l t e r  
the  c h a r a c t e r  o f the  s t r a i n s .  A te m p e r a tu r e  of 24 C is  u s e d , a t  w h ich  the  
c e l l s  c a n  be k ep t fo r long  p e r io d s  in  th e  s a m e  c u l tu r e  w ith  l i t t le  a t te n t io n .

T h is  in v e s t ig a t io n  h as  n o t p r o g r e s s e d  s u f f ic ie n t ly  f a r  to a llo w  
c o n c lu s io n s  to be d ra w n  a lth o u g h  p r e l i m i n a r y  r e s u l t s  a r e  e n c o u ra g in g .
We e x p e c t  to  be a b le  to r e p o r t  m o re  d e f in i te ly  on th is  s tu d y  in  a l a t e r  
i s s u e .
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R E P O R T  F R O M  DR. DAVID E . DAVIS, P R O F E S S O R  O F  ZOO LOG Y  
PEN N SY L V A N IA  S T A T E  U N IV E R SIT Y , U N IV E R SIT Y  P A R K , P A .

T he w o rk  a t P e n n s y lv a n ia  S ta te  U n iv e r s i ty  on b ir d s  w ill e m p h a s iz e  
the c e n s u s  m e th o d s  and  b re e d in g  s tu d ie s .  P ro b a b ly  the m a in  s p e c ie s  
w ill be r e d -w in g e d  b la c k b ird s  a s  w e ll a s  s t a r l i n g s .  W ork  w ill be c o n ­
tin u ed  in  a  m a r s h  on the p ro d u c t iv i ty  w ith  an  a t te m p t  to s e e  w h e th e r  
in t r a s p e c i f i c  f ig h tin g  l im i t s  th e  p o p u la tio n . It is  h o p ed  to r e d u c e  
fig h tin g  by fe e d in g  the b ir d s  t r a n q u i l i z e r s  in  n a tu r e .  T he e x p e c te d  
r e s u l t  w ould  be an  in c r e a s e  in  the p o p u la tio n . W hile  an  in c r e a s e  in  the 
p o p u la tio n  m a y  n o t be d e s i r e d ,  n e v e r t h e l e s s ,  th is  a p p ro a c h  w ill h e lp  
in  o u r  u n d e r s ta n d in g  of w hat h o ld s  dow n p o p u la t io n s .

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

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

J a p a n e s e  B E n c e p h a l i t i s
T he a t te n u a te d  v a c c in e  p oo l fo r  m an  h as  p a s s e d  a l l  s a f e ty  t e s t s  

in c lu d in g  m o n k e y s  and  c h im p a n z e e s  and  w ill now  be t e s te d  in  m a n . T h is  
a tte n u a te d  s t r a i n  a p p e a r s  to r e m a in  s ta b le  in  p a s s a g e  a t 24° C but ten d s  
to r e v e r t  to m o u se  v ir u le n c e  in  s e r i a l  p a s s a g e  a t 37° C. T h is  s t r a i n  
h as  a d e f in i te  T ° m a r k e r ,  n o t g ro w in g  a t a l l  a t  4 0 ° , w h ile  the  o r ig in a l  
i s o la te  and  the N a k a y a m a  s t r a i n  g ro w  e s s e n t i a l l y  a s  w e ll a t 40° a s  a t 
37 °C.

D r . R h im  in  o u r  l a b o r a to r y  h a s  now  d e v e lo p e d  a  m e th o d  o f p r o ­
d u c in g  e x c e l le n t  p la q u e s  in  h a m s te r  k id n e y  c e l l s  w ith  JB E  v i r u s ,  
a t te n u a te d ,  w ild  and  m o u se  a d a p te d . T he p la q u e s  a r e  l a r g e r  and  c l e a r e r  
than  th o se  in  c h ic k  e m b ry o  c e l l s .  T i t r a t io n  an d  p la q u e  r e d u c t io n  
n e u t r a l i z a t io n  a r e  r e a d i ly  p e r f o r m e d  and  one p la q u e  is  a p p a r e n t ly  the  
r e s u l t  of a  s in g le  in fe c t io u s  v i r a l  p a r t i c l e .

T h a i H e m o r r h a g ic  F e v e r  S tu d ie s

I s o la te s  f r o m  p a t ie n ts  o f I960 h av e  now  b ee n  w o rk e d  up w ith  the 
fo llo w in g  r e s u l t s :  B H -5 0  and  B H -2 8 - -d e n g u e  ty p e  4; B H -5 7 0  and  B H - 
4 0 - -d e n g u e  type  T H -3 6  (?  ty p e  5); B H -1 0 --d e n g u e  ty p e  u n c e r ta in  bu t 
r e s e m b le s  m o s t  c lo s e ly  type T H -S m a n  (?  ty p e  6 o r  e v e n  7).

Two a s  y e t u n id e n tif ie d  ty p e s  of v i r u s  h a v e  a p p a r e n t ly  b een  i s o la te d  
f r o m  p a t ie n ts  o f I9 6 0 . Two s t r a i n s  o f e a c h  w e re  i s o la te d ,  B H -2 0 L  and
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B H -3 3 , r e p r e s e n t in g  one typ e  and  B H -2 0 S  and  B H -3 2  r e p r e s e n t in g  the  
o th e r .  B H -2 0 S  and  B H -2 0 L  c a m e  f r o m  the  s a m e  s e r u m .  T h ey  h av e  
d is t in c t ly  d if f e r e n t  in c u b a tio n  p e r io d s  and  do n o t a p p e a r  to be a n t ig e n ic a l ly  
r e l a t e d .  T h e y  a r e  no t d en g u e  o r  ch ik u n g u n y a  r e l a t e d .

T -5 5  f r o m  1958 A ed es  a e g y p ti  i s  d en g u e  type  3.

D eng ue  V iru s  S tu d ie s
F lu o r e s c e n t  a n tib o d y  h a s  b een  u s e d  s u c c e s s f u l ly  to d e m o n s t r a te  

d en g u e  v ir u s  a n tig e n  in  m o u se  b ra in  and  in  t i s s u e  c u l tu r e  u s in g  an  
e s ta b l is h e d  s t r a i n .

T he p a th o lo g y  o f s u c k lin g  m ic e  fo llo w in g  in o c u la tio n  o f a  low  
and  a  h ig h  d ilu tio n  of the fo u r r e c o g n iz e d  d en g u e  ty p e s  is  b e in g  s tu d ie d  
by D r . Jo h n  C ra ig h e a d  o f D r. D a m m in 's  l a b o r a to r y  in  a  c o o p e ra t iv e  
s tu d y  w ith  u s .

S in g a p o re  D engue  V iru s
S tr a in s  S -8 4 3  and  S-601, D r . L im 's  i s o l a t e s  f r o m  S in g a p o re  in  

I960 , hav e  b een  show n  in  o u r  l a b o r a to r y  to be m o s t  c lo s e ly  r e l a t e d  to 
d en g u e  p ro to ty p e  s t r a i n s  T H - 3 6 a n d  T H -S m a n , r e s p e c t iv e ly ,  f r o m  
B ang k o k  r a t h e r  th an  type 2 (N ew  G u in ea  C) and  typ e  1 (H aw a iian ).

B ang k o k  M o sq u ito e s  o f 1961

F r o m  m o s q u ito e s  c o l le c te d  by D r . R u d n ic k  d u r in g  o u r  v is i t  in  
B an g k o k  in  1961, we h av e  now  i s o la te d  3 v i r u s e s  f r o m  A ed es  a e g y p ti  
and  two o th e r  p ro b a b le s ,  one f r o m  the  s a m e  s p e c ie s  and one f r o m  C. 
q u in q u e f a s c ia tu s . N in e te e n  s ix ty -o n e  w as a  y e a r  of low  in c id e n c e  fo r 
h e m o r r h a g ic  f e v e r  in  B ang ko k  and  th e s e  v i r u s e s  do not b eh av e  l ik e  
d en g u e s  o r  c h ik u n g u n y a .

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

U N IV ER SITY  O F M ARY LAN D  SC H O O L  O F M ED IC IN E 
B A L T IM O R E , M ARYLAND

F o u r  v a r ia n ts  o f typ e  1 d en g ue  (H aw a iian  s t r a in )  h av e  b een  t e s te d  
in  h u m an  v o lu n te e r s  fo r the  p u rp o s e  o f a s c e r ta in in g  the  d e g re e  of 
a t te n u a t io n .  A ll fo u r w e re  found to be a t te n u a te d  in  c o m p a r is o n  w ith  
the  u n m o d if ie d  p a r e n t  s t r a i n .  T h re e  o f the  s t r a i n s  p ro d u c e d  r a s h  and  
m ild  s y s te m ic  m a n if e s ta t io n s .  One fa i le d  to p ro d u c e  f e v e r ,  r a s h ,  o r
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s ig n if ic a n t  s y s te m ic  m a n if e s ta t io n s .  A ll s t r a i n s  e l i c i te d  HI a n t ib o d ie s  
in  low  t i t e r .  A ll s t im u la te d  th e  p ro d u c tio n  o f d en g u e  1 n e u t r a l iz in g  
a n t ib o d ie s  w h ich  a p p e a re d  b e tw ee n  the  s e v e n th  and  fo u r te e n th  d ay  
fo llo w in g  v a c c in a t io n .  A s e c o n d  v o lu n te e r  s tu d y  w as u n d e r ta k e n  w ith  
the 1-D s t r a i n  w h ich  h ad  b e e n  e v e n tu a lly  f r e e  o f s i d e - r e a c t io n  in  the 
f i r s t  s tu d y . T w en ty  h e a l th  young a d u lt  m a le s  w e re  in o c u la te d  
in t r a d e r m a l l y  w ith  e i th e r  2 0 ,0 0 0  o r  2 0 0 ,0 0 0  s u c k l in g  m o u se  i . c .  LD50 
of the a t te n u a te d  s t r a i n .  F o r  a l l  p r a c t i c a l  p u r p o s e s ,  th e y  r e m a in e d  
f r e e  o f s y m p to m s  o r  r a s h .  O nly  on the m o s t  c a r e f u l  q u e s tio n in g  and  
e x a m in a t io n  on a  d a ily  b a s is  w as it  p o s s ib le  to d e te c t  s ig n s  in d ic a t iv e  
of an  in fe c t io u s  p r o c e s s .  HI a n t ib o d ie s  a g a in  w e re  p ro d u c e d . V ir e m ia  
s tu d ie s  an d  the d e te r m in a t io n  of n e u t r a l i z in g  a n tib o d y  r e s p o n s e  a r e  in  
p r o g r e s s .  It is  p la n n e d  s h o r t ly  to t e s t  r e s i s t a n c e  to in fe c t io n  w ith  an  
u n m o d if ie d  s t r a i n  and  to d e te r m in e  c o n v e r s io n  r a t e s  and  r e a c t io n  
r a t e s  in  l a r g e r  n u m b e r s  o f v o lu n te e r s .

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

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

T h is  is  th e  f i r s t  r e p o r t  f r o m  th is  d e p a r tm e n t  to the In fo rm a t io n  
E x c h a n g e . W ork  w hich  h a s  b een  g o ing  on fo r  m a n y  y e a r s  h a s  b ee n  
c o n c e rn e d  w ith  s tu d ie s  o f g ro u p  B a r b o v i r u s e s  in  v a r io u s  ty p e s  o f c e l l  
and  t i s s u e  c u l tu r e s .  M ost o f the w o rk  h a s  b e e n  done w ith  the  N ew  
G u in e a  B s t r a i n  o f d e n g u e - 2 v i r u s ,  p r e v io u s ly  a d a p te d  to m ic e  by 
S c h le s in g e r  and  F r a n k e l .  U n le s s  o th e rw is e  s p e c i f ie d ,  th is  r e p o r t  
w ill d e a l  w ith  th is  a g e n t d e r iv e d  f r o m  the 56 th  to 60th  s u c k lin g  m o u se  
p a s s a g e .  F o llo w in g  is  a s u m m a r y  s ta te m e n t  of p r o g r e s s  d u r in g  the  
p a s t  12 m o n th s .

1. C y to p a th o g e n ic  e f fe c ts  (C P E ) in  KB c e l l  c u l t u r e s : P r i m a r y
in fe c t io n  o f KB c e l l  tube  c u l tu r e s  (various c lo n e - d e r iv e d  s u b l in e s )  
in d u c e s  c h a r a c t e r i s t i c  C P E  w hich  u l t im a te ly  le a d s  to d e ta c h m e n t  f r o m  
the g la s s  o f a l l  but a  few  c e l l s .  T h e  l a t t e r  in v a r ia b ly  g ive r i s e  to 
r e g ro w th  o f p e r s i s t e n t l y  in fe c te d  c a r r i e r  c u l tu r e s  (s e e  2). T he C P  
t i t e r  d e p e n d s  on the  m e d iu m  u s e d  fo r  d ilu tio n  an d  a d s o r p t io n  o f the  
in p u t v i r u s .  W hen v ir u s  is  d i lu te d  in  PB S-10%  s e r u m  o r  in  b u f fe re d  
g e la t in  w ith  TR IS (B G T ), a l l  a t pH  7 .4 ,  th e  C P  t i t e r  is  1 0 0 -3 0 0 -fo ld  
lo w e r  th an  the  LD 50 t i t e r  in  m ic e .  W ith  B G T  pH  7. 0 -7 . 2 a s  d ilu e n t, 
the two m e th o d s  o f t i t r a t io n  g iv e  a lm o s t  e q u iv a le n t  r e s u l t s ,  bu t b o th  
a r e  5 -1 0 -fo ld  lo w e r  th an  th e  LD50 a t  pH  7. 4 . M a x im u m  C P  t i t e r s  a r e  
r e a c h e d  w hen v i r u s  is  a d s o r b e d  fo r  2 -3  h o u r s  a t  30°C  b e fo re  a d d itio n  
of m e d iu m . M o n o la y e rs  in fe c te d  a t an  in p u t m u l t ip l ic i ty  of 0. 05 C P D /c e l l
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y ie ld  a  m a x im u m  o f ab o u t 30 LD5Q p e r  c e l l  a f t e r  6 -8  d a y s . E f f ic ie n c y  
of p r i m a r y  a d s o r p t io n  u n d e r  th e s e  c o n d it io n s  is  p ro b a b ly  low , as  
d e m o n s t r a te d  by the  fa c t  th a t  c e l l s  in  in fe c te d  c u l tu r e s  c o n tin u e  to 
m u ltip ly  fo r  3 -4  d ay s  a f t e r  in fe c t io n .

2. C h r o n ic a l ly  in fe c te d  KB c u l tu r e s :  W h en ev e r in fe c te d  KB tube
c u l tu r e s  a r e  k e p t b ey o nd  the  t im e  o f m a x im u m  C P E , r e g ro w th  o f c e l l s  
o c c u r s  in c lo n a l  fa s h io n . T he n ew ly  a r i s i n g  c e l l  c lu s t e r s  e v e n tu a lly  
d e g e n e r a te  in  tu r n ,  and  s i m i l a r  c y c le s  of r e g r o w th  and  d e g e n e ra t io n  r e p e a t  
th e m s e lv e s .  A f te r  a  few  s u c h  c y c le s ,  the  c e l l  p o p u la tio n  b e c o m e s  
d e n s e r ,  and  d e g e n e ra t io n  and  re g ro w th  o c c u r  s im u lta n e o u s ly  in  the  s a m e  
tu b e . T h e s e  c u l tu r e s  a r e  g r a n u la r  and  " m e s s y "  - -  fu ll  of d e b r i s .  T he 
p r o c e s s  h a s  c o n tin u e d  in  a  s e t  o f tu b e s  fo r  o v e r  2 -1 /2  y e a r s .  T he 
p h e n o m en o n  is  in d e p e n d e n t of the  in i t i a l  in p u t m u l t ip l ic i ty ,  and  a l l  
s u b l in e s  te s te d  h av e  show n  the s a m e  c a p a c i ty  fo r  c o n v e r s io n  to the  c a r r i e r  
s t a te .  W h e n e v e r t e s te d  fo r the  p r e s e n c e  o f v i r u s ,  c u l tu r e  m e d ia  o f su c h  
c a r r i e r  c e l l s  h av e  y ie ld e d  lO ^ '^ - lO ^  LD50 p e r  tu b e  o r  0. 3 - 2 .0  LD50
p e r  c e l l .  P la q u e  t i t r a t io n s  (s e e  4. ) h av e  y ie ld e d  ab o u t 5 -6  P F U  p e r  c e l l .

3. E f f e c t  o f a g a r  o r  a g a r  e x t r a c t  (A E) on C P E  and  g ro w th  of 
d e n g u e -2  v i r u s :  D e s p ite  the C P E  u n d e r  l iq u id  m e d iu m  ju s t  d e s c r ib e d ,  
no p la q u e s  h av e  b een  o b ta in e d  in  KB c e l l  m o n o la y e rs  o v e r la id  w ith  a g a r  
m e d iu m . In fa c t,  a t te m p ts  w ith  d en g u e-1 , d e n g u e - 2, and  y e llo w  fe v e r  
17D v i r u s e s  on a  l a r g e  v a r ie ty  o f p r i m a r y  and  e s ta b l i s h e d  c e l l  l in e s  
( in c lu d in g  d u ck  and  c h ic k  e m b ry o  f ib r o b la s ts )  h av e  fa i le d  to g ive in d ic a t io n  
of r e l i a b le  p la q u e  fo rm a t io n  u n d e r  a g a r  o v e r la y s .  S uch  o v e r la y s  in h ib it  
C P E  and  p re v e n t  v i r u s  m u l t ip l ic a t io n .  A q u eo u s e x t r a c t s  o f 0. 9% a g a r
g e l in h ib it  n o t o n ly  C P E  but a ls o  h e m a g g lu t in a tio n  and  le a d  to a  r e d u c t io n  
in  L D ^ q . A d d itio n a l in f o r m a tio n  on th is  in h ib i to r y  p r in c ip le  c o n ta in e d  in  
AE w ill be s u m m a r iz e d  b e lo w .

4. P la q u e  fo rm a t io n  by d e n g u e - 2 and  o th e r  g ro u p  B a r b o v i r u s e s
u n d e r  m e th y l  c e l lu lo s e  (M C) o v e r l a y ) : A g a r h a s  b een  r e p la c e d  in  the
o v e r la y  m e d iu m  by 2% MC (M e th o c e l, 4000 c e n t ip o is e s ,  D ow  C h e m ic a l  
C o. ) a s  d e s c r ib e d  by R ap p  e t a l .  ( P r o c .  S oc . E x p . B io l. M ed. 101,
289, 1959). T he o v e r la y  c o n ta in s ,  in  a d d itio n , d o u b le  s t r e n g th  E a g le 's  
b a s ic  m e d iu m  (1955 b ra n d )  and  10% h e a te d  h o r s e  s e r u m .  KB m o n o la y e rs  
t o l e r a te  th is  m e d iu m  e x c e e d in g ly  w e ll. MC c a n  be p o u re d  a t  4 °C , g e ls  
so m e w h a t a t  3 7 °C . H o w ev e r, i t  r e m a in s  too flu id  to in v e r t  the  p la te s  
r e p e a te d ly  and  fo r long  enou gh  to do p la q u e  c o u n ts .  T h e r e f o r e ,  we add  
a  s e c o n d  o v e r la y  o f n e u t r a l  r e d  a g a r  w ith  the  s a m e  n u t r ie n t  e x c e p t th a t  
5% h e a te d  c a lf  s e r u m  is  u s e d  in s te a d  o f the  HoS ( e m p i r i c a l - - g i v e s  b e s t  
p la q u e s ) .  T he s e c o n d  o v e r la y  is  a d d ed  2 d ay s  b e fo re  p la q u e s  a r e  e x p e c te d .
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D e n g u e -2  p la q u e s  a r e  s e e n  f i r s t  a f t e r  5 -6  d a y s .  T h ey  g ro w  to 
2 m m  in d ia m e te r  and  a r e  c le a r  and  e a s y  to c o u n t. M a x im u m  c o u n ts  a r e  
o b ta in e d  on d ay  8 o r  9, but 6 -7 th  d ay  c o u n ts  a r e  8 5 -95 %  of m a x im u m . 
D engue-1 o r  y e llo w  fe v e r  17D r e q u i r e  a lo n g e r  t im e , but m o re  w o rk  h as  
to be done on th e s e .  T r in id a d  1751 s t r a i n  o f d e n g u e -2  b e h a v e s  l ik e  N ew  
G u in ea  B . E a r ly  m o u se  b r a in  p a s s a g e s  of N ew  G u in e a  B a r e  a s  e f f ic ie n t  
a s  l a t e r  o n e s .  S L E  Ja p B , and  MVE v i r u s e s  g ive  c l e a r  and  l a r g e  p la q u e s  
a f t e r  4 -5  d a y s .

T he e f f ic ie n c y  o f p la t in g  of d e n g u e -2  an d  S L E , Ja p B , o r  MVE 
v i r u s e s  is  ro u g h ly  e q u iv a le n t  to th e  m o u se  L D ^ q ; th a t  of the o th e r s  
n e e d s  im p ro v e m e n t.  A v e ra g e s  p e r  g ra m  of s u c k l in g  m o u se  b r a in  a r e :

D engue - 2
P F U  (log 10) 

7. 9
LD50 (lo g jo ) 

7 .9
Jap B 9 .4 9 .8
S L E 9. 9 10. 5
MVE 9 .8 10. 0
D en g ue-1  (H aw aii) 6. 2 7. 9
Y ello w  fe v e r  17D 7. 5 8. 2

A m o u se  h y p e r im m u n e  (o b ta in e d  f r o m  D r . W is s e m a n )  an d  a  m o n k e y  
a n t i - h u m a n - d e n g u e - 2  s e r u m  s u p p r e s s  p la q u e  f o r m a t io n  s p e c i f ic a l ly  a t 
t i t e r s  of 1 :320-1 :640 .

M ax im u m  a d s o r p t io n  o f d e n g u e -2  P F U  o u t o f B G T  pH 7. 0 -7 .  2 
r e q u i r e s  2 h o u rs  a t 3 7°C . A d s o rp t io n  a t 28° C r e d u c e s  p la q u e  co u n t 
to 60% of th a t a t 3 7 ° . E x c e l le n t  c o r r e la t i o n  o f p la q u e  c o u n ts  w ith  v i r u s  
d ilu tio n  p la te d  in d ic a te s  th a t  e a c h  p la q u e  is  fo rm e d  by a  s in g le  in f e c ­
tio u s  p a r t i c le .

P la q u e  fo rm a t io n  by d e n g u e -2  v i r u s  u n d e r  MC is  in h ib i te d  by 
a q u e o u s  a g a r  e x t r a c t  ad d ed  d i r e c t ly  to the  M C.

5. P r e l i m i n a r y  id e n ti f ic a t io n  o f d e n g u e -2  in h ib i to r  in  a g a r :
T he in h ib i to r y  e f fe c t  o f a g a r  e x t r a c t  on p la q u e  f o r m a t io n  by d e n g u e -2  
v ir u s  is  a p p a r e n t ly  due to in s ta n ta n e o u s  c o m p le x  fo rm a t io n  b e tw e e n  
v ir u s  p a r t i c l e s  and  a f a c to r  in  the A E. T he r e s u l t i n g  in a c t iv a t io n  is  
p a r t i a l ly  r e v e r s e d  by d ilu tio n  o f th e  A E - t r e a t e d  v i r u s  o u t o f the  A E. 
T r e a tm e n t  o f a g a r  w ith  so lu b le  D E A E -d e x tra n  a s  d e s c r ib e d  by 
L ie b h a b e r  and  T a k e m o to , o r  a b s o r p t io n  o f A E w ith  D EA E  r e d u c e s  
o r  e l im in a te s  th e  in h ib i to r y  p r in c ip le .  T he f in d in g s  s u g g e s t  th a t  i t  m a y  
be id e n t ic a l  w ith  the  s u lf a te d  p o ly s a c c h a r id e ( s ) o f T a k e m o to  and  
L ie b h a b e r .
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6 . P a r t i a l  p u r i f ic a t io n  of d e n g u e -2  v i r u s :  M ost o f the  v i r u s  g ro w n
in  KB c e l l  m o n o la y e rs  u n d e r  l iq u id  m e d iu m  is  r e c o v e r e d  in  the  m e d iu m , 
and  r e p e a te d  w ash in g  o f the  m o n o la y e rs  fo r  30 m in u te  p e r io d s  w ith  pH 9 
b o r a te  b u f fe r  (H a lla u e r )  o r  s o n ic a t io n  o f the  c e l l s  f a i ls  to r e l e a s e  s i g ­
n if ic a n t ly  m o re  v i r u s .  V iru s  in  m e d iu m  c a n  be c le a n e d  by 2 c o n s e c u t iv e  
e x t r a c t io n s  w ith  f lu o r c a rb o n ,  fo llo w ed  by c y c le s  o f c e n t r i fu g a t io n  a t 
3 0 ,0 0 0  r p m  fo r  90 m in u te s .  O ne h u n d re d - fo ld  c o n c e n tr a t io n  h a s  b een  
a c h ie v e d , and  r e a s o n a b ly  good b an d in g  o f the  v i r u s  h a s  b een  o b ta in e d
in  c e s iu m  g r a d ie n ts .  T h is  w o rk  is  in  p r o g r e s s .  C o n d itio n s  fo r  q u a n ti ­
ta t iv e  r e c o v e r y  of c o n c e n tr a te d  v i r u s ,  b o th  in  t e r m s  of P F U  and  HA 
u n i ts ,  h av e  b een  w o rk e d  o u t.

7. G ro w th  k in e t ic s  o f d e n g u e -2  v ir u s  in  KB c e l l s :  O n e - s te p
g ro w th  c u r v e s  o f d e n g u e -2  v i r u s  h av e  b ee n  c o n s t r u c te d  f r o m  e x p e r im e n ts  
in  m o n o la y e rs  and  in  s u s p e n s io n  c u l tu r e s  of KB c e l l s  in i t ia te d  w ith  
c o n c e n tr a te d  v i r u s .  T h ey  r e v e a l  p e r f e c t  p a r a l l e l i s m  b e tw ee n  P F U
and  HA a t an  a v e ra g e  r a t io  of 10^- 5. T he  r a t e  o f m u lt ip l ic a t io n  is  s lo w  
in  th a t  the  p e a k  is  r e a c h e d  o n ly  a f t e r  40 h o u rs  ( f i r s t  m e a s u r a b le  in c r e a s e  
a t  2 0 -2 4  h o u r s ) .  T he yield is  a ls o  low , i . e . ,  ab o u t 35 P F U /c e l l  b e tw ee n  
30 and  72 h o u rs  a f t e r  in fe c t io n .

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

A U STIN , TEX A S
B ird  and  m a m m a l s e r a  c o l le c te d  in  the  l a t t e r  p a r t  o f 1960 and  

e a r ly  p a r t  o f 1961 in  the h ig h  p la in s  a r e a  o f T e x a s  h av e  b ee n  te s te d  by 
h e m a g g lu t in a t io n - in h ib i t io n  a g a in s t  W E, E E , and  S L E  v i r u s e s .  The 
s p e c ie s  o f b i r d s  found  p o s i t iv e  fo r  e i t h e r  o r  b o th  WE and  S L E  w e re  
E n g l is h  s p a r r o w ,  dow ny w o o d p e c k e r , and  d o m e s t ic  p ig e o n . T w elv e  
o th e r  s p e c ie s  t e s te d  w e re  n e g a tiv e  o r  e q u iv o c a l .  E le v e n  s p e c ie s  o f 
s m a l l  m a m m a ls  w e re  te s te d .  O ne e a s t e r n  g ra y  s q u i r r e l  an d  one 
ja c k r a b b i t  w e re  p o s i t iv e  fo r  W E. A n tib o d ie s  to S L E  w e re  found in  the  
b la c k - ta i le d  p r a r i e  dog , c o tto n  r a t ,  and  g r a y  wood r a t .  T e s ts  p e r ­
fo rm e d  on  b ir d  and  m a m m a l s e r a  c o l le c te d  in  1961 f r o m  o th e r  p a r t s  
o f T e x a s  w e re  n e g a tiv e . S e r a  f r o m  a  n o n - s e n t in e l  f lo ck  of c h ic k e n s  
in  the  lo w e r  R io  G ra n d e  v a l le y  a r e a  sh o w ed  WE v ir u s  a c t iv i ty  h ad  
o c c u r r e d  th e r e  p r io r  to A u g u s t. S e r a  f r o m  o th e r  n o n - s e n t in e l  and  
s e n t in e l  c h ic k e n s  f r o m  v a r io u s  a r e a s  o f the  s t a te  r e m a in  to be te s te d .

C o n f irm e d  h u m an  c a s e s  of a r th r o p o d - b o r n e  e n c e p h a l i t i s  in  T e x a s  
d u r in g  1961 h av e  o c c u r r e d  m a in ly  in  the  h ig h  p la in s  a r e a  w h e re  th e r e  
w e re  te n  c a s e s  o f WE and  s ix  c a s e s  o f S L E . O ne c a s e  o f WE o c c u r r e d
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in  E l P a s o .  T he v ir u s  o f S L E  w as r e c o v e r e d  f r o m  the  b ra in  o f a  f a ta l  
c a s e  in  S an  A n ton io . In C o rp u s  C h r i s t i  an  e a r ly  c a s e  of S L E  o c c u r r e d  
w ith  an  o n s e t  d a te  o f M ay 27.

F iv e  c a s e s  o f WE in  h o r s e s  w e re  c o n f i rm e d  f r o m  the h ig h  p la in s  
and  c e n t r a l  T e x a s  a r e a s .

D u rin g  1961 o v e r  15, 000 m o s q u i to e s ,  in  a  to ta l  o f 536 p o o ls , h av e  
b ee n  te s te d  in  s u c k lin g  m ic e  fo r  v i r u s .  T h e s e  c a m e  f r o m  e ig h t a r e a s  
of the  s t a t e .  F iv e  g e n e ra  and  tw e n ty  s p e c ie s  w e re  r e p r e s e n t e d  in  the  
c o l le c t io n s .  T he o n ly  p o s i t iv e  p o o ls  found w e re  C u le x  t a r s a l i s  f r o m  
the h ig h  p la in s  (L u b b o c k -P la in v ie w )  a r e a .  So f a r ,  th r e e  i s o l a t e s  h av e  
b een  id e n ti f ie d  a s  WE v i r u s ;  fo u r h av e  b een  id e n ti f ie d  a s  S L E  v i r u s ;  
and  so m e  tw e n ty  i s o l a t e s  r e m a in  to be id e n tif ie d ..

R E P O R T  F R O M  D R . S. ED W A R D  SU LK IN  
U N IV E R SIT Y  O F  TEX A S S O U T H W E S T E R N  M E D IC A L  SC H O O L

D A L L A S , TEX A S
S tu d ie s  on  the  s u s c e p t ib i l i ty  o f in s e c t iv o r o u s  b a ts  to e x p e r im e n ta l  

in fe c tio n  w ith  v a r io u s  a r b o v i r u s  s t r a i n s  is  p ro v id in g  e v id e n c e  th a t  
th e s e  a n im a ls  co u ld  be in v o lv e d  in  the  b io lo g ic a l  l ife  c y c le s  of th e s e  
v i r u s e s .  T he r e s p o n s e  o f th r e e  s p e c ie s  o f in s e c t iv o r o u s  b a ts ,  two 
d eep  h ib e r n a to r s  (M y otis  1. lu c ifu g u s  and  E p te s ic u s  f. fu s c u s )  and  a 
q u a s i - h ib e r n a to r  (T a d a r id a  b. m e x ic a n a )  to e x p e r im e n ta l  in fe c t io n  
w ith  v a r io u s  s t r a i n s  o f JB E  and  S L E  v ir u s  in d ic a te s  th a t  the  d e g r e e  o f 
l a b o r a to r y  (m o u se )  a d a p ta t io n  of the  v ir u s  s t r a i n  in f lu e n c e s  i t s  in f e c t iv i ty  
fo r a p a r t i c u l a r  b a t s p e c ie s .  T he h ig h  m o u s e  p a s s a g e  N a k a y a m a  and  
H u b b a rd  s t r a i n s  o f JB E  and  SLE  v i r u s e s ,  r e s p e c t iv e ly ,  a r e  in  g e n e r a l  
l e s s  v i r u le n t  th an  r e c e n t  m o sq u ito  i s o l a t e s .  In  a d d itio n , v i r a l  a s s a y  o f 
v a r io u s  t i s s u e s  of e x p e r im e n ta l ly  in fe c te d  b a ts  in d ic a te s  th a t  th e  a n im a ls  
m a y  s e r v e  a s  r e s e r v o i r s  o f th e s e  a g e n ts  th ro u g h  v i r a l  in v a s io n  o f b ro w n  
a d ip o se  t i s s u e ,  an  h y p o th e s is  w h ich  h as  b ee n  p ro p o s e d  by u s a s  a  
r e s e r v o i r in g  m e c h a n is m  fo r  r a b ie s  v i r u s .  S tu d ie s  s t i l l  in  p r o g r e s s  on 
the e f fe c t  of e n v iro n m e n ta l  t e m p e r a tu r e  on th e  c o u r s e  o f in fe c t io n  in  
h ib e rn a t in g  b a ts  in d ic a te  th a t the p r o g r e s s  o f the  v i r a l  in fe c t io n  is  
s u p p r e s s e d  w hen a n im a ls  a r e  m a in ta in e d  in  a  to r p id  s t a te  an d  th a t  the 
in fe c tio n  c a n  be a c t iv a te d  on t r a n s f e r  o f the  a n im a l  to a  w a rm  e n v i r o n ­
m e n t. JB E  v i r u s  h a s  b een  d e te c te d  in  the  b ro w n  fa t  o f in fe c te d  a n im a ls  
in  s im u la te d  h ib e rn a t io n .  E x p e r im e n ts  on the  a n tib o d y  r e s p o n s e  in  
b a ts  e x p e r im e n ta l ly  in fe c te d  w ith  JB E  v ir u s  in d ic a te  th a t (a) v i r u s  m a y  
be d e te c te d  in  low  t i t e r  in  b lo o d  s a m p le s  c o n ta in in g  n e u t r a l iz in g  a n tib o d y ; 
(b) th a t a n t ib o d ie s  d e te c ta b le  by th e  C F  and  HI te c h n iq u e s  c u r r e n t l y  in  
u s e  a r e  n o t r e g u l a r l y  p ro d u c e d ;  an d  (c) th a t  a n tib o d y  s y n th e s is  a p p a r e n t ly
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d o es  no t o c c u r  in  the  to r p id  a n im a l .  T he c u l t iv a t io n  o f b a t b ro w n  a d ip o se  
t i s s u e  in  v i t r o  is  p ro v id in g  a b a s is  fo r  s tu d y in g  a r b o v i r u s  r e p l i c a t io n  in  
th is  t i s s u e  a t th e  c e l lu l a r  le v e l .  S tu d ie s  on  the  e f fe c t  of the g ra v id  s ta te  
o f l ip o g e n e s is  in  b a t b ro w n  fa t a s  i t  r e l a t e s  to v i r a l  p r o l i f e r a t io n  in  th is  
t i s s u e  a r e  in  p r o g r e s s .  T r a n s p la c e n ta l  t r a n s m i s s i o n  of JB E  v i r u s  h a s  
b een  d e m o n s t r a te d  in  the M e x ic an  f r e e - t a i l e d  b a t .

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

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

H igh  A ltitu d e  T r a n s m is s io n  of WE and  S L E
D u rin g  1961, s e n t in e l  c h ic k e n  flo ck s  w e re  m a in ta in e d  a t  v a r io u s  

e le v a t io n s  f r o m  4, 700 to o v e r  10, 000 fe e t .  HAI a n tib o d y  r a t e s  a t the 
end  of the  s e a s o n  in d ic a te d  h ig h  G ro u p  A (p re s u m a b ly  W E) v ir u s  
a c t iv i ty  up  to the m a x im u m  e le v a t io n s .  T r a n s m is s io n  a t the u p p e r  
e le v a tio n s  (8-10, 000 fe e t)  o c c u r r e d  in  the  c o m p le te  a b s e n c e  of C u lex  
t a r s a l i s ,  the  p re d o m in a n t  m o sq u ito  s p e c ie s  b e in g  C u l is e ta  in o r n a ta  and 
A ed e s  p u l la tu s .  C o n s id e ra b le  n u m b e rs  o f b itin g  sn ip e  f l ie s  (S y m p h o ro m y ia ) 
w e re  a ls o  c o l le c te d  in  s e n t in e l  sh e d  t r a p s .  A lth o u g h  no t r a n s m i s s i o n  of 
S L E  o c c u r r e d  a t  the  m a x im u m  e le v a t io n s ,  G ro u p  B HAI a n t ib o d ie s  
(p re s u m a b ly  S L E ) w e re  p r e s e n t  in  f lo c k s  ab o v e  9, 000 foo t e le v a tio n s  
w h e re  th e re  w as a ls o  no e v id e n c e  o f C . t a r s a l i s .  T h e s e  d a ta  a lo n g  w ith  
th o se  o b ta in e d  d u r in g  I960 in d ic a te  th a t  s o m e th in g  o th e r  th an  C . t a r s a l i s  
is  s e r v in g  a s  an  e n z o o tic  v e c to r  o f WE an d  S L E .

R e la t io n s h ip s  o f T e m p e r a tu r e  to E n c e p h a l i t i s  T r a n s m is s io n  R a te s

T he S ta t i s t i c s  S e c tio n  o f CDC h as  m a d e  an  a n a ly s is  o f the  G re e le y  
d a ta  on  WE and  S L E  t r a n s m is s io n  r a t e s  and  t e m p e r a t u r e s  u s in g  
r e g r e s s i o n  l in e s  c a lc u la te d  by the  m e th o d  o f l e a s t  s q u a r e s .  B y  th is  
m e th o d , the in d e x  of 5 0 D D > 7 0 °  F  (d a te  w hen f i r s t  a c c u m u la te d )  gav e  
the b e s t  f i t  fo r  W E, w hich  sh o w s a  n e g a tiv e  r e la t io n s h ip  w ith  t e m p e r a tu r e .  
U sin g  a n a ly s is  of v a r ia n c e ,  the  s lo p e  fo r  WE in  the S t. V ra in  s e n t in e l  
a r e a  a t  G r e e le y  w as s ig n if ic a n t  a t the 5% le v e l .  U sin g  an  in d e x  o f 
15D D >70° F ,  the  WE d a ta  f r o m  B a k e r s f ie ld  sh o w ed  a  s i m i l a r  r e l a t i o n ­
sh ip  to th a t  f r o m  G re e le y ,  no r e a l  d if f e r e n c e  b e in g  d e m o n s t r a te d  
b e tw e e n  th e  two r e g r e s s i o n  l in e s .  As m ig h t be e x p e c te d , the  in d e x  
end  p o in ts  a p p e a re d  m u c h  e a r l i e r  a t the  m o re  s o u th e r n  la t i tu d e  o f 
B a k e r s f ie ld .
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T he in d e x  o f 10D D>75° F  gave the  b e s t  f i t  fo r  S L E , w hich  sh o w s 
a  p o s i t iv e  r e la t io n s h ip  w ith  t e m p e r a tu r e  in  the G re e le y  a r e a .  T he s lo p e  
of the S L E  r e g r e s s i o n  lin e  w as a ls o  s ig n if ic a n t  a t  th e  5% le v e l .  The 
SLE  d a ta  f r o m  B a k e r s f ie ld  d id  no t sh o w  a p o s i t iv e  r e la t io n s h ip  w ith  
t e m p e r a tu r e .  T h is  a ls o  m ig h t be e x p e c te d , s in c e  a t th is  m o re  s o u th e r n  
la t i tu d e  t e m p e r a t u r e s  a r e  p ro b a b ly  n e v e r  low  en o u g h  to s e r v e  as a 
l im it in g  f a c to r .

II. R e p o r t  f r o m  T a u n to n , M a s s a c h u s e t ts  - D r . R ic h a r d  O. H ay e s .

(T he a c t iv i t ie s  a t the  T a u n to n  F ie ld  S ta tio n  a r e  a  c o o p e r a t iv e  e n d e a v o r  
o f the E n c e p h a l i t i s  S e c tio n , C o m m u n ic a b le  D is e a s e  C e n te r ,  USPHS, and  
the D iv is io n  of C o m m u n ic a b le  D is e a s e s ,  M a s s a c h u s e t t s  D ep t, o f P u b lic  
H e a lth . )

G r a n u la r  fo rm u la t io n s  o f d ie ld r in  and  h e p ta c h lo r  w e re  a p p lie d  
d u r in g  the  s u m m e r  o f 1961 to 1 /4 - a c r e  s tu d y  p lo ts  in  a  M a s s a c h u s e t ts  
f r e s h  w a te r  sw a m p  a t the  r a t e s  o f 0, 5 and  1. 0 p ound  o f a c tiv e  in g r e d ie n ts  
p e r  a c r e .  H e p ta c h lo r  w as m o re  e f fe c tiv e  th a n  d ie ld r in  in  c o n tro l l in g  C  
m e la n u r a  l a r v a e .  E s s e n t i a l ly  c o m p le te  c o n t r o l  w as a t ta in e d  fo r  62 d ay s  
in  the  p lo t t r e a t e d  a t the r a t e  o f 1. 0 pound h e p ta c h lo r  p e r  a c r e .  T he 
r e s u l t s  in d ic a te d  th a t  s tu d ie s  on  w in te r  a p p l ic a t io n s  o f g r a n u la r  h e p ta c h lo r  
a r e  n e e d e d , and  th a t  c o n s id e r a t io n  is  m e r i t e d  r e g a r d in g  the u se  o f 
g r a n u la r  fo rm u la t io n s  o f in s e c t ic id e s  fo r  the e m e r g e n c y  c o n tro l  o f C. 
m e la n u r a  l a r v a e  d u r in g  o u tb re a k s  o f e a s t e r n  e n c e p h a l i t i s .

V iru s  i s o la t io n  t e s t s  w e re  c o m p le te d  d u r in g  1961 on the  a r th r o p o d s  
c o l le c te d  in  1959 an d  I960 . F if ty  i s o la t io n s  o f v i r u s  w e re  o b ta in e d  
f r o m  the 24, 968 s p e c im e n s  te s te d  f r o m  1959. Of th e s e  27 w e re  i d e n t i ­
fied  a s  WE and  the  id e n ti ty  o f 23 r e m a in s  u n d e te rm in e d .  A ll o f th e  1959 
v ir u s  i s o la t io n s  w e re  f r o m  m o s q u i to e s .  F if te e n  v i r u s  is o la t io n s  w e re  
o b ta in e d  f r o m  the 10, 848 s p e c im e n s  t e s te d  f r o m  I9 6 0 . Of th e s e ,  3 w e re  
WE v ir u s  and  the  r e m a in in g  12 a r e  n o t ye t id e n t i f ie d .  T h re e  o f th e s e  
u n id e n tif ie d  i s o l a t e s  w e re  f r o m  in s e c t s  o th e r  th a n  m o s q u i to e s :  1 f r o m
P s y c h o d id a e  and  2 f r o m  T a b a n id a e . T he p o s s ib le  s ig n if ic a n c e  fo r  h u m an  
d is e a s e  o f th e s e  35 u n id e n tif ie d  a g e n ts  i s o la te d  f r o m  the  1959 an d  I960 
a r th r o p o d  s p e c im e n s  r e m a in s  to be s tu d ie d  a s  so o n  a s  t im e  and  f a c i l i t i e s  
p e r m i t .

D u rin g  1961, a  to ta l  o f 910 w ild  b ir d s  w e re  c o l le c te d  and  b an d ed . 
O ne is o la t io n  o f WE v ir u s  w as o b ta in e d  f r o m  th e  468 w ild  b ird  b lood  
s a m p le s  s e le c te d  fo r  v iru s  t e s t s ,  an d  th is  v i r u s  w as f r o m  a c a tb ir d  
c o l le c te d  S e p te m b e r  11, 1961 in  P in e  S w am p . O f 313 b lo o d  s a m p le s  
s e le c te d  fo r  a n tib o d y  t e s t s ,  23 w e re  p o s i t iv e  fo r  E E  a n tib o d y  (10 o f 68 
s p o t - c h e c k e d  m ig r a n t  b ir d s  and  13 o f 245 n e s t in g  s e a s o n  s a m p le s ) .
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Tw o of the  b ir d s  p o s i t iv e  fo r  a n tib o d y  a  b la c k - c a p p e d  c h ic k a d e e  and  a 
c a tb i r d ,  w e re  i m m a tu r e s ;  th u s , th e y  w e re  in fe c te d  in  1961. No a n tib o d y  
c o n v e r s io n  f r o m  n e g a tiv e  to p o s i t iv e  w as d e te c te d  am o n g  the  b an d ed  
b i r d s ,  and  i t  w as no t p o s s ib le  to d e te r m in e  w h ich , if  any , of the  21 
r e m a in in g  p o s i t iv e  b ir d s  a ls o  w e re  in fe c te d  in  1961.

A s h a r p  r i s e  in  the n u m b e r  of im m a tu r e  c a tb i r d s  w as n o ted  d u r in g  
the A u g u s t 1961 n e t t in g  p e r io d s .  T h a t i s ,  the  a d u lt  to im m a tu r e  r a t io  
w h ich  w as 1 to 1 in  J u ly  b e c a m e  a  1 to 11 r a t io  in  A u g u s t. S in ce  the  
n u m b e r  of young b ir d s  o b s e r v e d  in  the  A u g u s t r a t io  is  th o u g h t to g r e a t ly  
e x c e e d  the  a v e ra g e  c a tb i r d  b ro o d , the  l a r g e  n u m b e r  o f im m a tu r e s  
c a p tu r e d  in  A u g u st m a y  h av e  b een  c o m p o s e d  o f the young p ro d u c e d  
in  the  sw a m p  p lu s  an  in f lu x  o f young b ir d s  f r o m  the  s u r ro u n d in g  a r e a  
o r  p o s s ib ly  by r e v e r s e  m ig ra t io n  f r o m  f u r th e r  so u th . T h is  l a r g e  r i s e  
in  the im m a tu r e  p o p u la tio n  o f c a tb i r d s  o c c u r r e d  d u r in g  the  p eak  o f the 
m o sq u ito  p o p u la tio n . T h e s e  d a ta  g ive in s ig h t  in to  the c o m b in a tio n  of 
p h e n o m e n a  th a t  m a y  le a d  to an  o u tb re a k  o f a r th r o p o d - b o r n e  e n c e p h a l i t i s .  
T h u s , a  l a r g e  p o p u la tio n  of young s u s c e p t ib le  b ir d s  s e r v in g  a s  h o s ts  of 
the v ir u s  and  a  l a r g e  p o p u la tio n  o f m o s q u ito e s  to  t r a n s m i t  i t  f r o m  h o s t  
to h o s t  w ould  e n h a n c e  the  p o s s ib i l i ty  o f the  e v e n tu a l  in v o lv e m e n t of 
h u m a n s  in  th e  v ir u s  c y c le .

III. R e p o r t  f r o m  P la in v ie w , T e x a s  - B ru c e  F r a n c y .

P r e - t r e a t m e n t  s u rv e y s  h av e  b ee n  c o m p le te d  fo r  c a r r y in g  o u t the 
f ie ld  e x p e r im e n t  on c o n tro l  o f S t. L o u is  an d  w e s te r n  e n c e p h a l i t i s  a t 
H ale  C e n te r ,  T e x a s . T h e re  is  a to ta l  of a p p ro x im a te ly  1, 200 a c r e s  of 
p o te n t ia l  m o sq u ito  b re e d in g  a r e a s  w ith in  a  t h r e e - m i l e  r a d iu s  o f the 
tow n. A ll of th e s e  a r e a s  w ill be t r e a t e d  w ith  r e s id u a l  l a r v ic id e s  b e g in ­
n in g  in  F e b r u a r y  1962. The e f f e c t iv e n e s s  o f th is  o p e ra t io n  in re d u c in g  
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  w ill th en  be o b s e r v e d ,  u s in g  P la in v ie w  
and A b e rn a th y  a s  u n t r e a te d  c o m p a r is o n  to w n s .

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

L a r v ic id a l  c o n t ro l  of m o s q u ito e s  in  an  a r e a  o f a p p ro x im a te ly  17 
s q u a r e  m ile s  e f fe c t iv e ly  re d u c e d  m o sq u ito  p ro d u c tio n . H o w ev e r , 
b e c a u s e  o f r a p id  p e r c o la t io n  th ro u g h  b re e d in g  s i t e s  in to  the c o a r s e  
s o i l s  p r e v a le n t  in  the a r e a ,  th e  e f f e c t iv e n e s s  o f d ie ld r in  r e s id u a l  
l a r v ic id e  w as o f s h o r t  d u r a t io n .  F r e q u e n t  r e t r e a tm e n t s  w e re  r e q u i r e d  
on a r e a s  s u p p lie d  by s e e p a g e  o r  by p ro lo n g e d  i r r i g a t i o n  o f in d iv id u a l  
f ie ld s .  T he d if f ic u l ty  o f p ro v id in g  a d e q u a te  l a r v ic id e  c o v e ra g e  o f 
c o r n f ie ld  h a b i ta ts  r e s u l te d  in c o n s id e r a b le  m o sq u ito  p ro d u c tio n  the 
l a s t  2 w eek s  o f A u g u s t, a f t e r  a  h e a v y  g ro w th  o f " w a te r g r a s s  " h ad  
d e v e lo p e d .



-  99  -

In s p ite  o f the  r e a s o n a b ly  e f fe c t iv e  c o n t r o l  o f m o sq u ito  p ro d u c tio n , 
p o p u la tio n s  o f a d u lt  fe m a le  C t a r s a l i s  a t the  c e n te r  o f the a r e a  w e re  o n ly  
s l ig h t ly  r e d u c e d  u n ti l  la te  J u ly  and  e x c e e d e d  the  p o p u la tio n s  in  c o m p a r is o n  
a r e a s  the f i r s t  2 w eek s of A u g u s t. T h e re  w as c i r c u m s ta n t i a l  e v id e n c e  of 
in f i l t r a t io n  o f fe m a le  C. t a r s a l i s  in to  the c o n tro l le d  a r e a  f r o m  u n c o n tro l le d  
a r e a s ,  a s  h a s  b een  e x p e r ie n c e d  a t the  B a k e r s f ie ld ,  C a l i fo rn ia ,  f ie ld  s ta t io n .

E v a lu a t io n  o f the  e f fe c t  o f v e c to r  c o n t r o l  on v i r u s  t r a n s m i s s i o n  
r a t e s  a w a its  t e s t s  on s e r a  o f s e n t in e l  c h ic k e n s  fo r  1961.

E v a lu a t io n  o f the  e f fe c t  o f v e c to r  c o n t r o l  on  v i r u s  t r a n s m is s io n  
r a t e s  a w a its  t e s t s  on s e r a  o f s e n t in e l  c h ic k e n s  fo r  1961.

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

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

R E P O R T  F R O M  D R. C A R L  M. E K L U N D  
ROCKY M OUNTAIN L A B O R A T O R Y  O F T H E  

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

E c o lo g y  o f M o s q u i to - T r a n s m i t te d  
V iru s e s

W E ST E R N  EQ U IN E  E N C E P H A L IT IS  VIRUS 
O b je c t iv e s  o f s tu d y

O v e rw in te r in g  - ro le  o f la te n t  in fe c tio n  in  b ir d s  and  h ib e rn a t in g  
C. t a r s a l i s .

a) L a te n t  in fe c tio n  in  b i r d s .

If la te n t  in fe c t io n  in  m ig r a t in g  b ir d s  c a r r i e s  v i r u s  f r o m  the 
S ou th , one sh o u ld  e x p e c t  to find  l a te n t  in fe c t io n  in  b i r d s  e v en  in  the  
A rc t ic  r e g io n . C o lle c t io n s  w e re  m ad e  by m e m b e r s  o f the  A rc t ic  
H e a lth  R e s e a r c h  C e n te r  d u r in g  M ay, Ju n e  and  A u g u s t in  A la s k a  (T a b le  1).
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T a b le  1

W ild B ird  S e r a  & T is s u e s  S u b m itte d  by th e  A r c t ic  H e a lth  R e s e a r c h  
C e n te r ,  I960

S e r a  T i s s u e s  In o c u la te d  in to
N e u tr a l iz a t io n  T e s t  S u c k lin g  M ice

A lc id a e 22 127
A n a tid a e 2 1
B u te o n in a e 3 2
C o m p s o th ly p id a e 2 8
F r in g i l l id a e 13 21
H iru n d in id a e 12 34
L a r id a e 2 2
R y n c h o p id a e 1 1
S c o lo p a c id a e 0 1
S te r c o r a r i id a e 2 0
T u rd id a e 1 2
T y ra n n id a e 3 . 5

T o ta ls 63 204

W EE a n tib o d ie s  w e re  n o t found  in  63 s e r a  e x a m in e d  and  no v ir u s  w as 
i s o la te d  f r o m  the  t i s s u e s  o f 207 b i r d s .

D r . S la d en  c o l le c te d  s e r a  f r o m  31 b ir d s  on  S t. P a u l  I s la n d , A la s k a , 
and  none h ad  W EE a n tib o d ie s  (T a b le  2).

T a b le  2

W ild B i r d  S e r a  S u b m itte d  by D r . S la d e n  f r o m  S t. P a u l  I s la n d , A la s k a ,
1960

S e r a
S p e c ie s  N e u t r a l iz a t io n  T e s t

L e a s t  a u k le t 16
R e d - le g g e d  k itt iw a k e 1
R u d d y  tu r n s to n e 2
C o r m o r a n t 3
H o rn e d  P u ff in 4
T a t t l e r 1
T h ic k - b i l le d  m u r r e 3
P a c .  fu lm a r 1

T o ta l 31
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T h e re  is no in d ic a t io n  f ro m  th e s e  d a ta  th a t W EE v iru s  g e ts  to 

A la sk a .

S e r a  o b ta in e d  d u r in g  O c to b e r  I960 f r o m  173 b i r d s  a t V a le , O re g o n  
(T ab le  3) sh o w ed  the  p r e s e n c e  o f a n t ib o d ie s  o n ly  in  E n g l is h  s p a r r o w s  
and  re d w in g  b la c k b i r d s .  S p e c ie s  su c h  a s  the w h ite  c ro w n e d  s p a r r o w  and  
the g o ld fin c h  w e re  c o l le c te d  in  l a r g e  en ou gh  n u m b e r s  so th a t the  n e g a tiv e  
r e s u l t s  in d ic a te  th a t  th ey  a r e  n o t in v o lv e d  in  t r a n s m i s s i o n  of W EE v i r u s .  
In lo o k in g  fo r la te n t  v i r u s  in fe c tio n , e m p h a s is  sh o u ld  p ro b a b ly  be la id  
on the E n g l is h  s p a r r o w  and  b la c k b ird  t i s s u e s .  T i s s u e s  f r o m  53 o f th e s e  
s p e c ie s  w e re  e x a m in e d  w ith o u t any  v ir u s  i s o la t io n .

T a b le  3

No. T is s u e s N o. S e r a N o. P o s .
In o c . in to E x a m in e d  fo r S c r e e n  N eu t

S p e c ie s M ice* A n tib o d ie s T e s t
Song s p a r r o w 28 11
W hite c ro w n e d  s p a r r o w  91 53
E n g l is h  s p a r r o w 44 29 9
S av an n ah  s p a r r o w 4 3
F l ic k e r 3 4
G o ld fin ch 78 51
O re g o n  ju n c o 2 1
R uby  c ro w n e d  k in g le t 3 1
R edw in g 9 6 2
M agpie 1
R ob in 1
R e d s ta r t 1
T h ru s h 1
M c G ilv e ry  w a r b le r 1
A udubon w a r b le r 4 1
D ove 5 1
C a li fo rn ia  q u a il 2 2
P in e  s i s k in 6 6
H ouse fin ch 1
G o ld fin ch  o r  w h ite 4**

c ro w n e d  s p a r r o w
285 173 11

♦ No v ir u s  w as i s o la te d  f r o m  an y  t i s s u e  
♦ ♦ Labeling m ix u p
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b) H ib e rn a t in g  C . t a r s a l i s .

V a le , O re g o n . In th is  r e g io n  i t  is  now  p o s s ib le  to fo llo w  
C . t a r s a l i s  th ro u g h o u t the  y e a r .  D u rin g  the  s u m m e r  o f I960 , th e r e  w e re  
10 i s o la t io n s  o f W EE v i r u s  f r o m  1449 C . t a r s a l i s  (c o lle c te d  A ug. 9-11). 
D u rin g  th e  w in te r  and  e a r ly  s p r in g  o f 1961, 2478 C. t a r s a l i s  w e re  c o l le c te d  
w ith  no i s o la t io n  o f v i r u s .  D u rin g  th e  s u m m e r  of 1961 th e r e  h av e  b een  18 
i s o la t io n s  o f W EE v i r u s  m ad e  f r o m  2017 C. t a r s a l i s  (c o lle c te d  7 /2 7  th ro u g h  
8 /2 ) .  M o sq u ito  c o l le c t io n s  w e re  n o t m a d e  in  the  e a r ly  s u m m e r  a t V ale 
bu t th e y  w e re  m ad e  in  C o u n c il , Id ah o , n e a r b y .  T he f i r s t  i s o la t io n  h e r e  
w as m ad e  f r o m  a  7 /5 /6 1  c o l le c t io n .  It is  v e r y  o b v io u s  th a t  the h i b e r ­
n a tin g , la te  s p r in g  and  e a r ly  s u m m e r ,  C . t a r s a l i s  p o p u la tio n  d if f e r s  
f r o m  the  s u m m e r  p o p u la tio n  a s  r e g a r d s  v ir u s  c o n te n t . O b s e rv a t io n s  
w e re  a ls o  m a d e  a s  to w hen C. t a r s a l i s  b eg a n  to e m e rg e  f r o m  h ib e rn a t io n  
and  tak e  b loo d  (T a b le  4).

T a b le  4

N u m b e r o f M o sq u ito e s  A t t r a c te d  to C h ic k en  B a ite d  T ra p s  T ak in g  B loo d

M a rc h  9-18 
M a rc h  19-31 
A p r i l  13-27 
M ay 12-28

♦ A pproxim ately .

N o. S p e c im e n s  
T ra p p e d

130*
1115
459
152

P e r c e n ta g e  
T a k in g  B lood

2%
31%
6 1 %
95%

E a r l y  in  M a rc h  ab o u t 2% o f m o s q u i to e s  c o m in g  o u t o f h ib e rn a t io n  
too k  b lo o d . In la te  M ay 95% o f th e  C. t a r s a l i s  p o p u la tio n  took  b lo o d . 
D u rin g  A p r i l  and  M ay en o ugh  m o s q u ito e s  a r e  ta k in g  b lo od  so  th a t  a  v i r u s  
c y c le  sh o u ld  be e s ta b l is h e d  if  e i t h e r  the  m o s q u i to e s  o r  b i r d s  a r e  
c a r r y in g  v i r u s  p ro v id in g  the  a v e ra g e  t e m p e r a tu r e  is  h ig h  en o u g h  to 
p e r m i t  v i r u s  m u l t ip l ic a t io n  in  the m o s q u ito . R e s u l t s  to d a te  g ive no 
e v id e n c e  th a t  h ib e rn a t in g  C . t a r s a l i s  o r  la te n t  in fe c tio n  of b i r d s  c a r r i e s  
v i r u s  th ro u g h  the  w in te r .

c) O th e r  m e c h a n is m s  fo r  m a in te n a n c e  o f v i r u s .

1) In  N o r th  D ak o ta  d u r in g  th e  s u m m e r  o f I960, a s  m e n tio n e d  
in  the  l a s t  n e w s le t t e r ,  o n ly  2 i s o la t io n s  o f W EE v ir u s  w e re  m ad e  f r o m  
5374 C. t a r s a l i s .  It h a s  s in c e  b een  found th a t  non e  o f 24 s e n t in e l
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c h ic k e n s  d e v e lo p e d  a n t ib o d ie s .  A lso , in  M in n e s o ta  a d ja c e n t  to N o rth  
D ak o ta  (C ro o k s to n  and  F e r g u s  F a l l s )  5% of 105 s e n t in e l  p ig e o n  s e r a  
r e c e iv e d  f r o m  D r. O lso n  sh ow ed  a  n e u t r a l iz in g  in d e x  of 50 in  a  s c r e e n  
n e u t r a l i z a t io n  t e s t .  T h e re  w as th en  no good e v id e n c e  of a  C. t a r s a l i s - 
b ird  c y c le  in  th is  a r e a .  It a p p e a r s  p o s s ib le  th a t  t h e r e  is  so m e  o th e r  
m e c h a n is m  m a in ta in in g  W EE v ir u s  to w hich  C . t a r s a l i s  h as  a c c e s s  to 
a c c o u n t fo r  the s l ig h t  a m o u n t o f v i r u s  a c t iv i ty  o b s e r v e d .  W o rk  so  fa r  
done in d ic a te s  th a t  v ir u s  a c t iv i ty  is  a t the  s a m e  lo w  ebb  in  N o r th  D ak o ta  
the s u m m e r  of 1961. T he e v id e n c e  of W EE v i r u s  a c t iv i ty  in  w e s te r n  
i r r i g a t e d  a r e a s  d u r in g  I960 and  1961, w h ile  i t  is  a t a  low  ebb  in  the 
n o r th  c e n t r a l  p o r t io n  o f th e  c o u n try , is  d if f ic u l t  to a c c o u n t fo r  if  one 
a s s u m e s  th a t  v i r u s  is  b e in g  c a r r i e d  n o r th w a rd  f r o m  an  in fe c te d  s o u th e r n  
a r e a .

2) S nake w o rk  - G a r te r  s n a k e s  in fe c te d  by m o sq u ito  b ite  S e p te m b e r  
1960 c a r r i e d  v i r u s  th ro u g h  th e  w in te r  and  v i r e m ia  w as found in  so m e  
s n a k e s  u n t i l  w e ll in to  Ju n e  1961 but no in fe c te d  s n a k e s  h av e  b een  found 
in  n a tu r e .

S T . LOUIS E N C E P H A L IT IS  VIRUS
To d a te  no i s o la t io n  o f S L E  v ir u s  h a s  b ee n  m a d e  in  1961 in  O re g o n  

o r  Idaho  a lth o u g h  th e r e  is  a m p le  e v id e n c e  o f W E E  a c t iv i ty .

R E P O R T  F R O M  C A L IF O R N IA  S T A T E  D E P A R T M E N T  O F P U B L IC  
H E A L T H , D R. EDW IN H. L E N N E T T E , C H IE F , V IR A L  & 

R IC K E T T S IA L  D ISEA SE L A B O R A T O R Y , AND D R . H A R A LD  N. 
JO H N SO N , D IR E C T O R , R O C K E F E L L E R  FO U N D A T IO N  

A R T H R O P O D -B O R N E  VIRUS STU D Y  UNIT
Two h u m an  c a s e s  o f W e s te rn  e q u in e  e n c e p h a l i t i s  w e re  id e n ti f ie d  

in  1961, one in  A u g u s t and  the  o th e r  in  S e p te m b e r .  T w e lv e  c a s e s  of 
h o r s e  e n c e p h a l i t i s  c a u s e d  by W e s te rn  eq u in e  v i r u s  w e re  id e n ti f ie d  by 
s e r o lo g ic a l  t e s t s ;  3 o c c u r r e d  in  Ju ly , 3 in  A u g u s t an d  6 in  S e p te m b e r .  
T h e re  w e re  fiv e  h u m an  c a s e s  o f S t. L o u is  e n c e p h a l i t i s  w h e re  a  d e f in i te  
d ia g n o s is  co u ld  be m ad e  by d e m o n s t r a t in g  a  fo u r fo ld  o r  g r e a t e r  r i s e  in  
C F  a n t ib o d ie s  O ne o f th e s e  o c c u r r e d  in  J u ly , 3 in  S e p te m b e r ,  and  1 in  
O c to b e r .  T h e r e  w e re  th r e e  a d d it io n a l  c a s e s  w h e re  a  p r e s u m p t iv e  
d ia g n o s is  o f S t. L o u is  e n c e p h a l i t i s  co u ld  be m a d e  on the  b a s is  o f C F  
and  n e u t r a l i z a t io n  t e s t s .  Two of th e s e  o c c u r r e d  in  A u g u s t and  o ne in  
S e p te m b e r .  T he b loo d  s e r u m  s p e c im e n s  f r o m  c a s e s  o f h o r s e  e n c e p h a ­
l i t i s  w e re  te s te d  a g a in s t  b o th  W e s te rn  and  S t. L o u is  v i r u s e s  by the  C F  
te s t .  O ne h o r s e  w h ich  d e v e lo p e d  c l in ic a l  s ig n s  o f e n c e p h a l i t i s  in  
O c to b e r  and  r e c o v e r e d  w as n e g a tiv e  fo r  W e s te rn  e q u in e  v ir u s  in fe c t io n
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by the C F  t e s t  but sh o w ed  a  fo u rfo ld  r i s e  in  t i t e r  o f C F  a n t ib o d ie s  fo r  
S t. L o u is  v i r u s .  B o th  th e  a c u te  and  c o n v a le s c e n t  s e r u m  s p e c im e n s  
n e u t r a l i z e d  > 2  lo g s  o f S t. L o u is  v i r u s .  T h is  in d ic a te s  th a t  th is  c a s e  of 
h o r s e  e n c e p h a l i t i s  w as c a u s e d  by S t. L o u is  v i r u s  o r  so m e  o th e r  g ro u p  
B v i r u s .  T h e r e  w e re  no a d d i t io n a l  c a s e s  o f C o lo ra d o  t ic k  f e v e r  s in c e  
the l a s t  r e p o r t .

In  a d d itio n  to the  v ir u s  i s o la t io n s  d e s c r ib e d  in  the l a s t  r e p o r t ,  H a r t  
P a r k  v ir u s  w as i s o la te d  f r o m  a  t i s s u e  p o o l f r o m  a n e s t l in g  h o u se  fin ch , 
C a rp o d a c u s  m e x ic a n u s , c o l le c te d  in  K e rn  C o u n ty , Ju ly  17, 1961. K e rn  
C any on  v i r u s  w as i s o la te d  f r o m  one of 26 a p p a r e n t ly  n o r m a l  M yo tis  
y u m a n e n s is ,  c o l le c te d  f r o m  a  b a t c o lo n y  a t  B o r e l  P o w e r  S ta tio n , K e rn  
C an y o n , J u ly  19. 1961. T he p ro to ty p e  s t r a i n  o f K e rn  C anyon  v ir u s  w as 
i s o la te d  f r o m  a  b a t o f th e  s a m e  s p e c ie s  c o l le c te d  a t  th is  s a m e  s i te  on 
Ju n e  9, 1956. R a b ie s  v i r u s  w as i s o la te d  f r o m  the  b ra in ,  b ro w n  fa t, 
lun g , and  p e c to r a l  m u s c le  o f a  M e x ic an  f r e e t a i l  b a t, T a d a r id a  b r a s i l i e n s i s ,  
found p a r a ly z e d  in  K e rn  C anyon  on J u ly  19, 1961.

A to ta l  o f 39 p o o ls  of C u le x  t a r s a l i s  m o s q u ito e s  c o l le c te d  in  K e rn  
C ou n ty  d u r in g  a  p e r io d  o f h ig h  v ir u s  a c t iv i ty  in  Ju n e , Ju ly , and  A u g u st 
1956 w e re  te s te d  fo r  v i r u s  in  1961. T w e lv e  v i r u s  s t r a i n s  w e re  is o la te d ,
9 o f W e s te rn  e q u in e  v i r u s ,  2 o f S t. L o u is  v i r u s  and  1 of H a r t  P a r k  v i r u s .  
T h e s e  s p e c im e n s  h ad  b een  s to r e d  in  s e a le d  g la s s  tu b e s  in  a  d ry  ic e  
c h e s t  fo r  m o re  than  fiv e  y e a r s .

B lood  s e r u m  s p e c im e n s  h av e  b een  c o l le c te d  f r o m  75 h o r s e s  k ep t 
on r a n c h e s  a t an  e le v a tio n  o f ab o u t 5000 fe e t  A SL  on the  G re a t  B a s in  
P la te a u  o f M odoc C o u n ty . A bout 50% o f th e s e  w e re  p o s i t iv e  fo r  HI 
a n t ib o d ie s  fo r  WE v ir u s  and  15% fo r S L E  v i r u s .  A ll o f the  s e r a  w hich  
w e re  p o s i t iv e  by  the  HI t e s t  w e re  a ls o  p o s i t iv e  by the  v ir u s  n e u t r a l iz a t io n  
t e s t .  We a r e  now  te s t in g  th e  HI n e g a tiv e  s e r a  and  h av e  found  s e v e r a l  
w h ich  n e u t r a l i z e  > 2  lo g s  of WE o r  S L E  v i r u s .  In  the l a s t  r e p o r t ,  i t  w as 
n o te d  th a t  a  s t r i p e d  sk u n k  fed  m ic e  in fe c te d  w ith  W e s te rn  eq u in e  v ir u s  
s u b s e q u e n t ly  d e v e lo p e d  an  a s y m p to m a tic  in fe c t io n  a s  show n  by the  d e m o n ­
s t r a t io n  o f v i r e m ia .  A b lood  s e r u m  s p e c im e n  ta k e n  fo u r m o n th s  a f te r  
e x p o s u r e  n e u t r a l i z e d  > 2  lo g s  o f WE v ir u s  but w as n e g a tiv e  fo r C F  and  
HI a n t ib o d ie s  fo r  WE v i r u s .



-  105 -

R E P O R T  F R O M  D R. W IL L IA M  C. R E E V E S , P R O F E S S O R  
O F E P ID E M IO L O G Y , U N IV ER SITY  O F C A L IF O R N IA  SC H O O L  O F  

P U B L IC  H E A L T H , B E R K E L E Y , C A L IF O R N IA , ON C O O P E R A T IV E  
R E S E A R C H  P R O JE C T  W ITH E N C E P H A L IT IS  S E C T IO N , CDC 

AND C A L IF O R N IA  S T A T E  D E P A R T M E N T  O F  H E A L T H
A se c o n d  y e a r  o f in te n s iv e  C u lex  t a r s a l i s  l a r v a l  c o n tro l  h a s  b ee n  

c a r r i e d  o u t in  a  28 s q u a r e  m ile  a r e a  of K e rn  C o u n ty , C a l i fo rn ia .  T h is  is  
a c o o p e r a t iv e  p r o g r a m  w ith  th e  K e rn  M o sq u ito  A b a te m e n t D i s t r i c t .  T he 
o b je c t iv e  o f th is  p r o g r a m  w as to i n t e r r u p t  th e  b a s ic  t r a n s m i s s i o n  c y c le s  
o f W EE and  S L E  v i r u s e s .  E v a lu a t io n s  of the  p o p u la tio n s  of l a r v a e  and  
a d u lt m a le s  in d ic a te d  an a p p ro x im a te  95 p e r  c e n t r e d u c t io n  in  C. 
t a r s a l i s  e m e r g e n c e  in  the  c o n t r o l  a r e a .  In s p i te  o f th is  r e d u c t io n ,  
the a d u lt  fe m a le  C . t a r s a l i s  p o p u la tio n  c o n tin u e d  a t  a r e l a t iv e ly  h ig h  
le v e l .  V iru s  in fe c t io n  and  t r a n s m i s s i o n  r a t e s  o f the  C t a r s a l i s  p o p u ­
la t io n  and  a n tib o d y  c o n v e r s io n  r a t e s  in  c h ic k e n s  e x p o se d  in  b a it  t r a p s  
o r  in  s e n t in e l  f lo c k s  sh o w ed  no s ig n i f ic a n t  d i f f e r e n c e  b e tw ee n  th e  c o n ­
t r o l l e d  and  c o m p a r is o n  a r e a s .  It w as te n ta t iv e ly  c o n c lu d e d  th a t  m a s s iv e  
in f i l t r a t io n  of fe m a le  C. t a r s a l i s  in to  the  c o n t r o l le d  a r e a  s u f f ic e d  to 
m a in ta in  v ir u s  t r a n s m i s s i o n  a t a h ig h  le v e l .

F l ig h t  r a n g e  s tu d ie s  on C . t a r s a l i s  s u b s ta n t i a te d  th a t  in  th is  ty p e  
of a g r ic u l t u r a l  m a r g in a l  d e s e r t  a r e a  a  m u ch  l a r g e r  r e g io n  w ould  h av e  
to be u n d e r  c o n tro l  to p re v e n t  i n f i l t r a t io n  o f v e c to r s  an d  c o n tin u in g  
v ir u s  t r a n s m i s s i o n .  M a rk e d  C. t a r s a l i s  w h ich  w e re  r e l e a s e d  a t a n u m b e r  
of p e r ip h e r a l  p o in ts  o u ts id e  the in te n s iv e ly  c o n t r o l le d  a r e a  i n f i l t r a te d  in  
s ig n if ic a n t  n u m b e r s  to the  c e n te r  o f the  a r e a .  R e c o v e r ie s  o f m a rk e d  
fe m a le s  a t d is ta n c e s  of 3 to 5 m i le s  f r o m  r e l e a s e  p o in ts  w e re  n o t 
u n c o m m o n  and  the m a x im u m  r e c o v e r y  w as a t  a  d is ta n c e  of 9. 6 m i l e s .
D a ta  a r e  now  b e in g  a n a ly z e d  and  w ill be r e p o r te d  in  d e ta i l  a t a  l a t e r  
d a t e .

B lo o d -m e a ls  f r o m  C. t a r s a l i s  and  o th e r  m o s q u i to e s  c o l le c te d  in  
a ll  p e r io d s  o f the  y e a r  a r e  now  b e in g  id e n ti f ie d  by p r e c ip i t in  t e s t s .  T e s t s  
of 74 b lo o d -m e a ls  f r o m  C u l is e ta  in o r n a ta  c o l le c te d  in  w in te r  m o n th s  
r e v e a l s  th a t  70 fed  on m a m m a ls ,  1 on a  b ir d ,  and  3 h ad  in s u f f ic ie n t  
a n tig e n  fo r  id e n t i f ic a t io n .  T he g e n e r a l  p a t t e r n  o f C . t a r s a l i s  fe e d in g  
a t a l l  s e a s o n s  is  one  of o v e r  90 p e r  c e n t o f fe e d in g  on b ir d s  an d  the  
r e m a in d e r  on  m a m m a ls .  In the f i r s t  300 s a m p le s ,  none h ad  fed  on 
c o ld -b lo o d e d  v e r t e b r a t e s .  P r e l i m i n a r y  s c r e e n in g  in d ic a te s  th a t  fe e d in g  
is  on the p re d o m in a n t  s p e c ie s  o f b i r d s  a t e a c h  c o l le c t in g  s i te .
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R E P O R T  F R O M  D R. A L B E R T  R U D N IC K  
IN T E R N A T IO N A L  C E N T E R  F O R  M E D IC A L  R E S E A R C H  AND TRA IN IN G

H O O PE R  F O U N D A T IO N
U N IV E R SIT Y  OF C A L IF O R N IA  M E D IC A L  C E N T E R  

SAN F R A N C IS C O  22, C A L IF O R N IA

S in g a p o re  H e m o r r h a g ic  F e v e r  (in  c o o p e r a t io n  w ith  P r o f e s s o r  K. A . L im  , 
D e p a r tm e n t  of B a c te r io lo g y ,  F a c u l ty  o f M e d ic in e , U n iv e r s i ty  o f M a la y a  
in  S in g a p o re ) :

H e m o r r h a g ic  f e v e r  a p p e a re d  in  S in g a p o re , a s  a n ew ly  r e c o g n iz e d  
d is e a s e ,  in  e p id e m ic  f o rm  in  I96 0 . F o llo w in g  the  p e a k  o f the  e p id e m ic , 
bu t w h ile  c a s e s  w e re  s t i l l  o c c u r r in g ,  a  m o sq u ito  s u rv e y  w as in i t ia te d  
fo r  the p u rp o s e  of a t te m p tin g  v i r u s  i s o la t io n s  and  to d e te r m in e  the 
r e l a t iv e  in c id e n c e  and  d is t r ib u t io n  o f p o te n t ia l  v e c to r s .  O v e r 12, 000 
l iv e  a d u lt  m o s q u ito e s  w e re  c o l le c te d  f r o m  O c to b e r  to J a n u a r y .  T h e s e  
r e p r e s e n t e d  o v e r  40 s p e c ie s  o f 8 g e n e r a .  T he m o s t  c o m m o n  u rb a n  
m o s q u i to e s  w e re  C u le x  p ip ie n s  q u in q u e fa s c ia tu s ,  A ed es  a e g y p ti ,  and  
A ed e s  a lb o p ic tu s .  T he  m o s t  c o m m o n  s u b u rb a n  and  r u r a l  m o s q u ito e s  
w e re  C u le x  p ip ie n s  q u in q u e fa s c ia tu s ,  A ed e s  a lb o p ic tu s ,  A n o p h e le s  v a g u s , 
C u le x  g e l id u s , C. t r i t a e n io r h y n c h u s , and  M a n so n ia  u n i f o r m is .  A d u lt 
A ed e s  a e g y p ti  w e re  c o l le c te d  in s id e  h o u s e s  in  the  u rb a n  a r e a s  and  o n ly  
r a r e l y  b ey o nd  the S in g a p o re  c i ty  l im i t s .  W ith in  the  u rb a n  a r e a s ,  A. 
a e g y p ti  w as m o s t  c o m m o n  in  the p o o r e r ,  m o re  c ro w d e d  r e s i d e n t ia l  
a r e a s  and  w as c o l le c te d  in  o v e r  50% of the  h o u se  s ta t io n s  e x a m in e d .
A ed es  a lb o p ic tu s  w as c o l le c te d  in  l a r g e  n u m b e r s  in  b o th  u rb a n  an d  r u r a l  
s i tu a t io n s  bu t w as a s s o c ia te d  w ith  v e g e ta t io n , so  th a t  i t  w as m o s t  
g e n e r a l ly  found in  f o r e s te d  o r  g a rd e n  a r e a s .  It w as , t h e r e f o r e ,  l e s s  
c o m m o n  in  the  p o o r c ro w d e d  u rb a n  a r e a s  th an  in  the  b e t t e r  r e s id e n t ia l  
o r  s u b u rb a n  and  r u r a l  a r e a s .  C u lex  p ip ie n s  q u in q u e fa s c ia tu s  w as co m m o n  
th ro u g h o u t th e  is la n d  in  a s s o c ia t io n  w ith  h u m an  h a b i ta t io n .  C. g e lid u s  
and  C . t r i t a e n io r h y n c h u s , a lth o u g h  p r e s e n t  in  the  c i ty  in  n u m b e r s ,  w e re  
m o re  c o m m o n  in  r u r a l  a r e a s .

T he d is e a s e  h a s  b ee n  a s s o c ia te d  e t io lo g ic a l ly  w ith  d en g u e  by 
P r o f e s s o r  L im  on th e  b a s is  o f s e r o lo g ic a l  s tu d ie s  and  v i r u s  i s o la t io n s  
f r o m  p a t i e n t s "  s e r a .  Two of th e s e  i s o la t io n s  h av e  b een  id e n ti f ie d ,  one  
a s  d en g u e  I o r  c lo s e ly  r e l a t e d ,  and  the s e c o n d  a s  d en g u e  II o r  c lo s e ly  
r e l a t e d .

O v e r  6, 000 a d u lt  fe m a le  m o s q u ito e s  o f v a r io u s  s p e c ie s  h av e  b een  
t e s te d  fo r  v i r u s  i s o la t io n  in  s u c k lin g  m ic e .  F r o m  th e s e  a t l e a s t  s ix  
a g e n ts  h av e  b ee n  is o la te d ,  five  f r o m  A ed e s  a e g y p ti  and  o ne  f r o m  A ed es  
a lb o p ic tu s .  A ll a p p e a r  to be d en g ue  o r  d en g u e  r e l a t e d  v i r u s e s  on the



-  107 -

b a s is  o f im m u n ity  d e v e lo p e d  in  p a s s a g e  m ic e  to i n t r a c e r e b r a l  c h a l le n g e  
of 100 L D 5q 's o f a d u lt a d a p te d  d en g u e  v i r u s .  F iv e  a g e n ts  a r e  s t i l l  in  the  
p r o c e s s  o f a d a p ta tio n  to m ic e ,  w h ile  the  s ix th  h a s  b een  a d a p te d  and  is  
r e a d y  fo r  id e n t i f ic a t io n  t e s t s .

It a p p e a r s  th a t the v ir u s  i s o la t io n s  w ill s u p p o r t  the c o n c lu s io n  
th a t A ed es  a e g y p ti  w as the  p r i m a r y  v e c to r  in v o lv e d  in  the S in g a p o re  
e p id e m ic .

T h a i H e m o rr h a g ic  F e v e r  (On in v i ta t io n  f r o m  an d  in  c o o p e ra t io n  w ith  
D r. W. M cD . H am m o n , D e p a r tm e n t  o f E p id e m io lo g y  and  M ic ro b io lo g y  
and  M ic ro b io lo g y , G ra d u a te  S ch o o l o f P u b lic  H e a lth , U n iv e r s i ty  o f 
P i t t s b u r g h ,  P i t t s b u r g h  P e n n s y lv a n ia ;  T he M in is t r y  of H e a lth ,
T h a ila n d , and  th e  SE A T O  M e d ic a l L a b o r a to r y ,  B an g k o k . ):

F u r t h e r  s tu d ie s  o f the  v e c to r s  of T h a i H e m o r r h a g ic  f e v e r  w e re  
in i t ia te d  in  A u g u s t. A m o sq u ito  c o l le c t in g  p r o g r a m  w as c o n d u c te d  in  
the m e t r o p o l i ta n  B an g k o k  a r e a  and  c o m m u n it ie s  n e a r  the B an g k o k  
a r e a .  O v e r 8, 000 l iv e  a d u lt  m o s q u ito e s  w e re  c o l le c te d  by s e v e r a l  
m e th o d s . O v e r 5, 000 fe m a le  m o s q u ito e s  r e p r e s e n t i n g  17 s p e c ie s  of 
five  g e n e r a  a r e  b e in g  p r o c e s s e d  fo r  v i r u s  i s o la t io n  in  b o th  the P i t t s b u r g h  
and  San F r a n c i s c o  l a b o r a to r i e s .

As in  the  1958 s u rv e y , A ed es  a e g y p ti  w as fo u nd  to be c o m m o n  
and  w id e s p re a d  in  the u rb a n  a r e a s  and  A ed es  a lb o p ic tu s  r a r e .

B uffa lo  D is e a s e  o f Unknown E tio lo g y
(In c o o p e ra t io n  w ith  D r. S. K. C hong, V e te r in a r y  R e s e a r c h  In s t i tu te ,
Ipoh, F e d e r a t io n  of M a lay a ) .

A d is e a s e  am o n g  M alay an  sw a m p  b u f fa lo e s  w as f i r s t  o b s e r v e d  
in  K lu ang  in  1956 and  r e a p p e a r e d  in  1959 and  I9 6 0 . F a t a l i t y  w as h ig h  
w ith  a  to ta l  o f 76 d e a th s  r e c o r d e d  a s  o f F e b r u a r y  I9 6 0 . A cu te  b lo o d  f r o m  
two n a tu r a l  c a s e s  in o c u la te d  in t r a v e n o u s ly  in to  n o r m a l  b u ffa lo e s  r e s u l t e d  
in  r e p r o d u c t io n  o f the  d i s e a s e  (D r. C hong). E x te n s iv e  b a c te r io lo g ic a l  
and  p ro to z o o lo g ic a l  s tu d ie s  w e re  e i t h e r  n e g a tiv e  o r  d id  n o t s u g g e s t  an y  
e t io lo g ic a l  r e la t io n s h ip  (D r. C hong).

A cu te  s e r a  f r o m  n a tu r a l  c a s e s  and  e x p e r im e n ta l  c a s e s  a r e  b e in g  
s tu d ie d  in  th is  l a b o r a to r y .
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F ie ld  and  l a b o r a to r y  s tu d ie s  o f th e  e c o lo g y  o f the  den gue  v i r u s e s  
a r e  e x p e c te d  to be in i t ia te d  a t the  I n s t i tu te  fo r  M e d ic a l R e s e a r c h ,  K u a la  
L u m p u r, M a lay a , d u r in g  th e  l a t t e r  p a r t  o f 1962.

R E Q U E S T  F R O M  D R. S. EDW ARD SU LK IN , CHA IRM AN , C O M M IT T E E  
O F LA B O R A TO R Y  IN F E C T IO N S  AND A C C ID E N T S O F  TH E A M ER IC A N

P U B L IC  H E A L T H  A SSO CIA TIO N
R e p o r t in g  L a b o ra to r y  In fe c tio n s  and  A c c id e n ts

In o r d e r  th a t a  p e r m a n e n t  C o m m itte e  on L a b o r a to r y  In fe c tio n s  and  
A c c id e n ts  o f the A m e r ic a n  P u b lic  H e a lth  A s s o c ia tio n  m a y  m o re  e f fe c t iv e ly  
c a r r y  ou t i t s  a c t iv i t ie s ,  i t  is  r e q u e s te d  th a t  in s ta n c e s  of l a b o r a to r y -  
a c q u ir e d  in fe c tio n , p a r t i c u l a r l y  th o se  o c c u r r in g  w ith in  the  l a s t  te n  y e a r s ,  
be r e p o r te d  to th is  c o m m itte e .  As m u ch  in fo rm a tio n  a s  p o s s ib le  abou t 
e a c h  c a s e  is  d e s i r a b le ,  su c h  a s  type  o f w o rk  in v o lv e d , p ro b a b le  m ode 
of in fe c tio n , the a g e n t, the type o f d is e a s e ,  the  m a n n e r  in  w hich  the 
d ia g n o s is  w as c o n f irm e d , the  o u tc o m e  of the in fe c t io n , and  the typ e  of 
p e r s o n n e l  invo lved . If so  d e s i r e d ,  the in fo rm a tio n  p ro v id e d  w ill r e m a in  
a n o n y m o u s . If the c a s e  h a s  b e e n  p u b lish e d , the  r e f e r e n c e  sh o u ld  be 
in d ic a te d .

In fo rm a tio n  sh o u ld  be s e n t  to the C h a irm a n  of the C o m m itte e , D r.
S. E d w a rd  S u lk in , D e p a r tm e n t  of M ic ro b io lo g y , The U n iv e r s i ty  o f T e x a s  
S o u th w e s te rn  M e d ic a l S ch o o l, D a lla s ,  T e x a s .


