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d i r ek t e  A b s o r p t i o n  y o n  l~COi i m  Messgl / tschen fiir die 
Sz in t i l l a t i onsz~h lnng .  (2) Die Messung  des  i n s g e s a m t  ab-  
s o r b i e r t e n  1aCO2, was die E r f a s s u n g  sehr  ger inger  M e n g e n  
e rm6gl ich t .  I m  Verg le ich  zu d e m  kfirzl ich yon  AMENTA 
u n d  DOMINGUEZ n a n g e g e b e n e n  Typ ,  is t  das  b e s c h r i e b e n e  
Abso rp t ionsge fgs s  in  K o n s t r u k t i o n  u n d  H a n d h a b u n g  be-  
d e u t e n d  e in f ache r  x2. 

t i on  coun t ing .  So lu t ions  for  o p t i m a l  a b s o r p t i o n  a n d  
c o u n t i n g  eff ic iency are  ind ica ted .  

M. BAGG1OLINI 

2~¢edizinisch-chemisches Institut der Universitiit Bern 
(Switzerland), 17. August t965. 

Summary. A nove l  a n d  s imple  k i n d  of 14CO2 t r a p  is 
descr ibed .  I t  c an  be used d i rec t ly  for s u b s e q u e n t  sc int i l la-  ~* Der Autor dankt Herrn W. SCUULTHESS fiir teehnisehe Hilfc. 

Dengue-Like Viruses Isolated by an Improved 
Method 

A n t i b o d i e s  for dengue  v i ruses  were  d e m o n s t r a t e d  in t he  
sera  of p a t i e n t s  w i t h  dengue- l ike  fever  in J a m a i c a  d u r i n g  
a n  o u t b r e a k  in 1963 bY GRIFHTHS a n d  GRANT t. Af te r  
m a n y  unsuccessfu l  a t t e m p t s  to  isola te  t h e  e t iological  
a g e n t  in  suck l ing  mice,  t he  fol lowing m e t h o d  was  used  
w i t h  success. 

T h e  infec t ious  m a t e r i a l  e x a m i n e d  was  the  acu t e  sera  of 
p a t i e n t s  w i t h  dengue- l ike  fever  wh ich  showed  a s ign i f i can t  
rise of dengue  a n t i b o d i e s  in  t h e i r  conva l e s cen t  sera.  For  
the  isola t ion,  R o u x  bo t t l e s  c o n t a i n i n g  8-10 mi l l ion  Br i s to l  
H e L a  cells in  m o n o t a y e r s  were  used. Af t e r  i nocu l a t i on  of 
t h e  se rum,  t he  cells were  m a i n t a i n e d  in Eag le ' s  m e d i u m  
w i t h  t h e  a d d i t i o n  of 2% calf  se rum.  T h e  m a i n t e n a n c e  
m e d i u m  was  rep laced  w i t h  f resh  m e d i u m  a t  5-day in te r -  
vals.  The  m e d i u m  col lected was s to red  a t  -- 20°C. T h e  
b u l k  of t he  cell cu l tu re  m e d i u m  col lected f rom t he  s ame  
R o u x  b o t t l e  of i n o c u l a t e d  cells was  twice  e x t r a c t e d  w i t h  
20 Vol  of ace tone  a n d  dr ied  w i t h  a v a c u u m  p u m p .  Af te r  
t h e  e v a p o r a t i o n ,  t h e  cell  cu l t u r e  m e d i u m  was  recons t i -  
t u t e d  to  the  or ig ina l  v o l u m e  w i t h  b o r a t e  buf fe red  saline,  
p H  9. The  r e c o n s t i t u t e d  cell cu l tu re  m e d i u m  was  concen-  

Table I. Titres of hemagglutinins in the HeLa cell culture medium 
inoculated with the sera FV 1088 and FV 1119 

Passage Day after Titres of hemagglutinins at 
level inoculation pH 6.6 

FV 1088 FV 1119 

1 5 < 10" <: I0 
15 160 40 

2 5 -< 10 <: 10 
25 40 40 

3 5 10 <~ 10 
15 40 40 

Figures denote the mean titres of four t i trations in reciprocal values. 

Table II. The results of the cross complement fixation test for the 
virus strains FV 1088 and FV 1119 

Antigens Serum 

Dengue 1 Dengue 2 Dengue 3 Dengue 4 

Dengue 2 < 2 /<  2 321256 < 21< 2 < 21< 2 
FV 1088 < 2t< 2 414 8132 818 
FV 1119 418 < 2I< 2 16t64 8•32 

t r a t e d  up  to 150 t imes  b y  t he  use of u l t r a f i l t e r  L K B  
6300 A as descr ibed  p r e v i o u s l y  2. I n  t h e  f ina l  p r e p a r a t i o n ,  
t h e  h e m a g g l u t i n i n s  were d e m o n s t r a t e d  w i t h  goose r ed  
b lood  cells acco rd ing  to t e c h n i q u e s  desc r ibed  b y  CLARKE 
a n d  CASALS 3. 

In  t he  cell cu l tu re  f luid of Br i s to l  H e L a  cells i nocu la t ed  
w i t h  t he  sera  of two p a t i e n t s  w i t h  dengue- l ike  fever  in  
1963, h e m a g g l u t i n i n s  could  be  d e m o n s t r a t e d  b y  t h e  use 
of t h e  m e t h o d  desc r ibed  above .  T h e  o p t i m a l  t i t r e s  of 
h e m a g g l u t i n i n s  d e m o n s t r a b l e  in  t h e  c o n c e n t r a t e d  a n d  
a c e t o n e - e x t r a c t e d  cell cu l tu re  fluids, were o b t a i n e d  a t  
p H  6.6. H e L a  cell cu l tu re  f luids c o n t a i n i n g  h e m a g g l u t i -  
n ins  were infec t ious  for fresh Br i s to l  H e L a  cells in m o n o -  
layers .  Tab le  I shows t h e  t i t r e s  of h e m a g g l u t i n i n s  in  cell 
cu l t u r e  f luids  for  th ree  passages  of t h e  two  v i rus  s t r a i n s  
isolated.  

B y  t he  use of cross c o m p l e m e n t  f i xa t ion  i t  could  be  
s h o w n  t h a t  the  two  v i ruses  i sola ted in Br i s to l  H e L a  cell 
cu l tu res  be long  to  t h e  g roup  of dengue  viruses.  V i rus  
s t r a i n s  F V  1088 a n d  F V  1119 are closely r e l a t ed  to  dengue  
t y p e  3 a n d  d e n g u e  t y p e  4 v i ruses ,  as c a n  be  seen f rom 
Tab le  I I .  T h e  f ina l  p r e p a r a t i o n s  of h e m a g g l u t i n i n s  were 
used in t he  c o m p l e m e n t  f i x a t i o n  t e s t  as an t igens .  

BUCKLEY d e m o n s t r a t e d  on  m a n y  occas ions  4,5 t h a t  
H e L a  cells can  be  used successful ly  for  the  g r o w t h  of 
dengue  v i rus  types  1-4. W e  be l ieve  t h a t  t h e  m e t h o d  
descr ibed  in  t he  p r e s e n t  r e p o r t  cou ld  be  used  as a v a l u a b l e  
e x p e d i e n t  for  t h e  i so la t ion  of d e n g u e  viruses.  T h e  com-  
p a r a t i v e  ease w i t h  wh ich  h e m a g g l u t i n i n s  a re  p r e p a r e d  b y  
o u r  m e t h o d  offers new possibi l i t ies  for  t he  i den t i f i c a t i on  
a n d  t he  i so la t ion  of dengue  vi ruses .  

Zusammen/assung. Aus Seren  v o n  D e n g u e - F i e b e r k r a n -  
k e n  (Ep idemie  1963) w u r d e n  zwei ,Dengue-like,> V i r en  
isoliert .  Die I so t i e rung  de r  St/~mme ge lang  in Br is to l -  
HeLa-Ze l len ,  die m i t  d e m  L K B  6300 A Ul t r a f i l t e r  dar -  
ges te l l t  wurden .  Die Iden t i f i z i e rung  de r  V i r e n  erfolgte  m i t  
de r  R e a k t i o n  de r  K o m p l e m e n t b i n d u n g .  
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