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Neutralization of 59972 virus by Hughes group immune fluids ~, b. Immune mouse serum (S) or ascitic fluid (AF) 

EXPERIENTIA 32/4 

Hughes Sapphire II Raza Farallon Punta salinas Soidado Zirqa 
(AF) (S) (S) (AF) (AF) (AF) (AF) 

Virus 0.6 0.4 0.5 0.6 1.7 1.3 1.5 
59972 2.7 3.6 3.0 2.O 5.O 2.-T 4.--6- 

~Log neutralization index (LNI), rounded off to nearest 0.1 log; average of 3 tests, bNumerator = LNI of immune serum with 59972 virus; 
denominator ~ LNI of immune serum with its own virus. 

co lon iza t ion  (9 male,  13 female).  Labo ra to ry* rea red  lar-  
vae  were iden t ica l  to  those  O. maritimus redescr ibed  b y  
HOOaSTRAAL et  al. (in p repa ra t ion ) .  T ick  suspens ions  
were inocu la t ed  in to  suckl ing  wh i t e  mice a n d  Veto  cell 
cul tures .  Virus  i so la t ion  a n d  iden t i f i ca t ion  p rocedures  
were pe r fo rmed  as descr ibed b y  TI~O~AS e t  al. 8, CLIF- 
FORD et  al. ~ a n d  ]~ARLEY et  al. ~. 

Three  v i rus  s t r a ins  were o b t a i n e d  in Vero cells f rom 
3 pools  of 5 female  t icks  each.  Average  s u r v i v a l  t ime  of 
suckl ing  mice inocu la t ed  i n t e r ce reb ra l l y  w i t h  0.02 ml  of 
t i ck  suspens ion  was 10-11 days.  Suckl ing  mouse  b r a i n  
f rom ear ly  passages  va r i ed  in t i t e r  f rom 101.~4-102.~5 
LDs0/0.02 ml. P r e l i m i n a r y  c o m p l e m e n t  f i xa t ion  (CF) 
screen tes t s  w i t h  38 r e p r e s e n t a t i v e  g rouped  and  u n g r o u p e d  
a rbov i ruses  d e m o n s t r a t e d  re l a t ionsh ips  on ly  w i t h  v i ruses  
of t he  H u g h e s  group.  CF cross r e a c t i v i t y  showed  t he  
isola te  to  be m o s t  closely r e l a t ed  to So!dado virus6.  W e  
were u n a b l e  to  s t u d y  th i s  v i rus  in d e p t h  b y  mouse  n e u t r a l -  
i za t ion  t e s t  (NT) because  of low v i rus  t i te rs .  

The  v i rus  was t e s t ed  in a one -way  p l aque  N T  w i t h  
i m m u n e  f luids  p r e p a r e d  aga i n s t  7 H u g h e s  group  agen t s :  
H u g h e s  (Dry  Tor tugas) ,  Sapph i r e  1I (52301-14), Fa ra l l on  
(Ar 846), R a z a  (5/18/64), P u n t s  Sat inas  (Ar 888), Soldado 
(Tr 52214), a n d  Zi rqa  (Pot  7866). The  m o s t  s ign i f ican t  
r e d u c t i o n  of p laques  was o b t a i n e d  on ly  w i t h  t he  las t  
t h r ee  (Table).  Of these  three ,  p r o p o r t i o n a t e l y  more  
59972 v i rus  was neu t r a l i z ed  b y  Soldado i m m u n e  asci t ic  
f luid t h a n  b y  Z i rqa  or P u n t a  Sal inas  i m m u n e  fluids. 

Ea r l i e r  (1970) we processed 70 n y m p h a l  O. maritimus 
collected on  G r e a t  Sal tee  I s l and  (G.A.\u These  t icks  
were nega t i ve  for v i rus  in suckl ing  mice ;  however ,  t h e y  
h a d  n o t  been  t e s t ed  in t i ssue  cul ture .  

Soldado virus,  to  wh ich  th i s  a g e n t  is closely re la ted ,  
was  i so la ted  f rom O. capensis group  t icks  n e a r  T r i n i d a d  6. 
More r ecen t l y  i t  has  been  r epo r t ed  f rom O. (A.) maritimus 
on Puf f in  I s land ,  Wales% 

F u r t h e r  s tud ies  on  v i ruses  of t h e  H u g h e s  g roup  are  
deemed  i m p o r t a n t  because  a t  l eas t  2 of these  agents ,  
P u n t a  Sal inas  a n d  Zirqa,  h a v e  been  imp l i ca t ed  in h u m a n  
illness s,9. P u n t s  Salinas,  Zirqa,  Soldado  a n d  59972 
vi ruses  h a v e  all been  i so la ted  f rom closely r e l a t ed  species 
of t he  subgenus  Alectorobius. The  assoc ia t ion  of some of 
these  t icks  w i t h  h u m a n  il lness emphas izes  t he  need  for 
f u r t h e r  biological  a n d  epidemiologica l  i n v e s t i g a t i o n  of 
Alectorobius t icks  a n d  t he  v i ruses  t h e y  carry .  

Th i s  is t he  second recorded  t i c k b o r n e  a r b o v i r u s  in 
I r e l and  where,  previous ly ,  on ly  louping-i l l  was k n o w n  to  
OCCUr IO, 11. 
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Antibody-Induced Formation of Caps in Toxoplasma gondii 
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Summary. Trophozo i t e s  of Toxoplasma gondii f rom mouse  pe r i tonea l  e x u d a t e  move  the i r  sur face  m e m b r a n e  an t igens  
t owards  one pole of t h e  cell w h e n  i n c u b a t e d  w i t h  an t ibodies .  The  p h e n o m e n o n  m a y  be  induced  in up  to  50~o of in- 
c u b a t e d  paras i tes .  I t  is p r e v e n t e d  b y  some me tabo l i c  i nh ib i to r s  a n d  low t e m p e r a t u r e s  (0-4~ These  p roper t i e s  do 
no t  change  ill pa ras i t e s  subpassaged  a f t e r  r epea t ed  i n c u b a t i o n  w i t h  an t ibodies .  

I t  has  been  d e m o n s t r a t e d  t h a t  i m m u n o g l o b u l i n  (Ig) 
molecules  d i s t r i bu t ed  on t he  cell m e m b r a n e  of B l ym pho-  
cytes  show a d r a m a t i c  r e d i s t r i b u t i o n  w h e n  sub jec t ed  to  
t he  ac t ion  of d i v a l e n t  an t ibod ie s  d i rec ted  aga ins t  surface 
Ig ~-5. The  Ig-moleeules  f i rs t  aggrega te  in to  pa tches ,  wh ich  
t h e n  move  t owards  one pole of t he  cell to  fo rm a 'cap ' .  
S imi lar  r ed i s t r i bu t i on  of o t h e r  surface  m e m b r a n e  corn- 

p o n e n t s  t akes  place in m a n y  m a m m a l i a n  cells a f t e r  
r eac t ion  w i t h  specific an t ibod ie s  or  c o n c a n a v a l i n  A ~, ~, a n d  
i t  has  r ecen t ly  been  r epo r t ed  t h a t  capp ing  also occurs  in  
some paras i t i c  p ro tozoa  such  as Leishmania enriettii s, 
Leishmania tropics 9 a n d  Entamoeba histolytica 1~ The  
s tud ies  descr ibed  be low were  a imed  a t  d e m o n s t r a t i n g  cap  
f o r m a t i o n  in Toxoplasma gondii. 
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Materials and rnetho& The  s t r a i n  of paras i tes .  The  R H  
s t r a i n  of T. gondii was used for  t h e  s tudies .  I t  was m a i n -  
t a i n e d  b y  passage  eve ry  3-4  days  in t he  pe r i tonea l  c a v i t y  
of ma le  C F W  mice.  P e r i t o n e a l  e x u d a t e  of t he  in fec ted  
an ima l s  was  d i lu ted  for  t h e  e x p e r i m e n t s  in  TC M e d i u m  
199 (Difco) s u p p l e m e n t e d  w i t h  10% h e a t - i n a c t i v a t e d  
foe ta l  calf  s e r u m  (Colorado S e r u m  Company ,  Denver ,  
Colorado).  The  n u m b e r  of o rgan i sms  was a d j u s t e d  to 10~/ 
ml  of t h e  d i lu t ing  med ium.  

Ant i se ra .  H u m a n  an t i s e r a  were emp loyed  in t he  s tudies .  
T h e y  showed h i g h  levels of anti-Toxoplasma an t ibod ie s  as 
m e a s u r e d  b y  a n  ind i r ec t  f luorescen t  a n t i b o d y  (IFA) t e s t  
on  fo rmal in  f ixed pa ras i t e s  ; t he i r  t i t r es  r a n g e d  f rom 1 : 2560 
to 1:10,240.  Before  be ing  used in t h e  expe r imen t s ,  these  
sera  were h e a t e d  for 30 m i n  a t  56~ 

I F A - t e s t .  Th i s  was  car r ied  o u t  on l ive paras i tes .  106 
t o x o p l a s m a s  in 0.1 ml  of t h e  m e d i u m  were added  to  a n  
equa l  v o l u m e  of each  of a n t i s e r u m  d i lu t ions  and  i n c u b a t e d  
a t  e i t he r  37 ~ or 0-4  ~ for per iods  v a r y i n g  f rom 30 ra in  
up  to  1 h. The  t o x o p l a s m a s  were t h e n  w a s h e d  in t he  me-  
d i u m  a n d  i n c u b a t e d  w i t h  f luorescein  label led  a n t i - h u m a n  
g lobul in  for 30 m i n  a t  37~ or a t  0-4~ Fina l ly ,  t h e  
pa ras i t e s  were w a s h e d  aga in  in t h e  m e d i u m  and  e x a m i n e d  
u n d e r  UV-ep i - i l l umina t i on  in Lei tz  O r t h o l u x  microscope  
equ ipped  w i t h  Ph i l ips  CS 200 lamp.  I n  some expe r imen t s ,  
t he  pa ras i t e s  a f t e r  i n c u b a t i o n  w i t h  h u m a n  an t i s e r a  were 
f ixed w i t h  2% formal in ,  a n d  t h e n  t r e a t e d  as descr ibed  
above  for l ive  toxop lasmas .  

In f luence  of me tabo l i c  inh ib i tors .  2 i nh ib i to r s  were used, 
n a m e l y  , sod ium azide (POCH, Gliwiee) a n d  iodoace t amide  
( B D H  Chemicals  Ltd . ) .  B o t h  were t e s t e d  a t  concen t r a -  
t ions  r a n g i n g  f rom 10 -1 M down  to 10 -4 M.  The  inh ib i -  
to rs  were m i x e d  w i t h  suspens ions  of pa ras i t e s  j u s t  before  
t h e i r  i n c u b a t i o n  w i t h  an t i s e r a ;  eve ry  in i t ia l  concen t r a -  

t i on  of t h e  i n h i b i t o r  was  m a i n t a i n e d  t h r o u g h o u t  t he  
ex p e r i men t ,  up  to t i le t i m e  of obse rva t ion .  

In f luence  of i n c u b a t i o n  w i t h  an t i s e r a  on  t h e  s t a in ing  
p a t t e r n  of subpassaged  paras i tes .  106 pa ras i t e s  were pre-  
mixed  w i t h  e i the r  0.1 ml  of c o m p l e m e n t  ( C o m p l e m e n t u m  
lyoph i l i s a tum,  Biomed,  Cracow) or 0.1 ml  of t h e  m e d i u m  
an d  added  to 0.1 ml  of an  a n t i s e r u m  di lut ion.  T h e  m i x t u r e  
was i n c u b a t e d  for  1 h a t  37 ~ t h e n  i t  was  inocu la t ed  in to  
mice. Af te r  3 days  t h e  in fec ted  an ima l s  were killed, t he  
pa ras i t e s  col lected f rom pe r i tonea l  c a v i t y  a n d  e x a m i n e d  
b y  t h e  I F A  t e s t  an d  r e - i n c u b a t e d  w i t h  t h e  a n t i s e r u m  
di lu t ion.  T h e  p rocedure  descr ibed  above  was r epea t ed  3 
t imes.  

Results and discussion. T h e  pa ras i t e s  i n c u b a t e d  w i t h  
a n t i s e r a  a t  0 -4  ~ a n d  t h e n  k e p t  a t  t h i s  t e m p e r a t u r e  for  
all  s u b s e q u e n t  m a n i p u l a t i o n s  showed  u n i fo rm  f luorescence 
of t h e  pellicle (Figure A). I f  t h e  f i rs t  s tep  of t h e  I F A  t e s t  
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Staining patterns of live T. gondii trophozoites incubated with human antisera and fluoreseein labelled anti-human globulin. A) staining done 
at 0-4~ B) C) and D) staining performed at 37 ~ Note uniform fluorescence of the parasite pelliele shown on A) and typical caps of fluo- 
rescence on C) and D) (arrow). The arrow on B) points a parasite with a patchy staining pattern. 
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was done at  37~ and the  second step at  0-4~ or a t  
37 ~ bu t  af ter  f ixat ion of parasi tes wi th  2 % formalin,  then  
most  toxoplasmas  were stained as described above and 
only some of t h e m  displayed uneven  shining of the  pel- 
licle. 

When  bo th  steps of the  I FA  ~cest were performed a t  
37~ or the  first step at  0-4~ and the  second step a t  
37 ~ the  pellicle of the  ma jo r i ty  of toxoplasmas  showed 
irregular  staining, i.e. the  staining pa t t e rn  of parasi tes 
was pa t chy  (Figure B) and up to 50% of toxoplasmas  
formed caps (Figures C and D). 

W i t h  all ant isera  used in the  studies, a pronounced 
prozone phenomenon  was observed ; the sera did not  s ta in  
the  parasi tes  at  the  highest  concentra t ions  and each of 
t hem had its op t imum di lut ion for capping, which was 
usual ly  somewhat  higher  t han  t h a t  required for m a x i m u m  
fluorescence. Both  of the  metabol ic  inhibi tors  tes ted had  
an adverse effect  on capping:  iodoacetamide  p reven ted  
capping a t  all concentra t ions  applied, while sodium 
azide did so at  10 -1 M and 10 -~ M. The parasi tes af ter  
incubat ion  wi th  different, capping and non-capping,  
dilutions of antisera did no t  change thei r  original  s ta ining 
properties,  even  when re- incubated  wi th  ant isera  af ter  
each of 3 consecut ive  passages; addi t ion of complemer~t 
to the  incubated  parasi tes did not  a l ter  these results. 

The  results clearly demons t ra te  t h a t  toxoplasmas  from 
mouse per i toneal  exudate  are able to move  thei r  surface 
ant igens when incubated  wi th  antibodies.  The  ant igen-  
an t ibody  complexes accumula te  in some parasi tes on one 
pole of the  cell forming a cap. Appl ica t ion  of the  second 
layer of ant ibodies  in the I F A  tes t  had  a crucial  effect on 
cap formation.  The phenomenon  occurred in metabol ica l ly  
act ive  parasi tes  and was p reven ted  by  some metabol ic  
inhibitors.  

All these findings are analogous to those a l ready  
repor ted  by  DOYLE et  al. s for Leishmania. However ,  we 
were unable  to induce caps in more than  50% of the  
parasites,  which figure is considerably lower t h a n  t h a t  
found for Leishmania. Our f inding m a y  be r e l evan t  to 
t h a t  described by  JolqES et  al. n who repor ted  t h a t  
app rox ima te ly  50% of the  toxopIasmas  taken  up  by  
mouse macrophages  are dest royed wi th in  first 6 h. I t  
seems ve ry  l ikely t h a t  in the  surv iv ing  half  of the  toxo-  
plasmas there  are only the  individuals  capable  of form- 
ing caps. 

The  reason for cap format ion  in T. gondii is obscure. 
I t  has been suggested by  DOYLE et  al. s t h a t  capping of 
Leishmania amast igotes  m a y  represent  an ear ly  stage of 
modula t ion  of parasi te  membrane  ant igens by  antibodies.  
In  our exper iments  we were unable  to show ant igenic 
changes in parasi tes  subpassaged after  repea ted  incubat ion  
wi th  ant ibodies  in capping and non-capping concentra-  
tions. However ,  the  procedure  adopted  to this end migh t  
have  been too simple and l imited,  for instance, we did no t  
use human  accessory factor  while incubat ing  parasi tes 
wi th  antibodies.  There  is a possibi l i ty t h a t  surface anti-  
gens are bound to ant ibodies  and then  r emoved  in the  
process of capping exposing ano ther  layer  of ant igens wi th  
different  specificity. Such an a t t r ac t ive  hypothesis  
should not  be discarded too hasti ly.  
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Adsorption of Hepatitis B Surface Antigen to Matrix-Bound Long Chain Hydrocarbon Structures 
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biological Central Laboratory o~ the Stockholm County Council, Stockholm (Sweden), 23 October 7975. 

Summary. The binding of hepat i t i s  B surface ant igen (HBsAg) to var ious  ma t r ix  bound long-chain hydrocarbon  struc- 
tures has been studied. I t  was found tha t  HBsAg was s t rongly bound to s t ra ight  hydrocarbon  chains wi th  more than  
seven carbon atoms.  The adsorbents  can probably  be used for remova l  and/or  detect ion of hepat i t i s  B infectious material .  

The  risk of t r ansmi t t ing  hepat i t i s  has long been a ma jo r  
problem in blood transfusion and in the  use of cer ta in  
blood products.  W i t h  the  discovery of the  Austra l ia  
antigen, la ter  found to be the  coat  componen t  of the 
hepat i t i s  B virus, i t  became possible to t race a hepat i t is -  
re la ted component .  Test ing of the  blood donat ions by the  
var ious  methods  developed to detect  hepat i t i s  ]3 surface 
ant igen (HBsAg) made  i t  possible to re ject  m a n y  poten-  
t ia l ly  dangerous donations.  Bu t  despite the  great  progress 
t h a t  has been made, the  risk of hepat i t i s  is still one of the  
most  serious problems in blood transfusion and in the  use 
of cer ta in  blood products .  

In  connect ion wi th  studies on the  appl icat ion of af f in i ty  
ch romatography  techniques  to p lasma fract ionat ion,  i t  
was decided to s tudy  whether  it  was possible to find some 
gel adsorbent  t h a t  could select ively bind HBsAg. The  
l ipoprotein charac ter  of the  HBsAg caused us to focus 
our  a t ten t ion  on hydrophobic  aff ini ty  adsorbents .  Adsorp- 
t ion to ma t r ix -bound  ant ibodies  agains t  Hl3sAg was 
tr ied earlier for selective hepat i t i s  virus remova l  ~, bu t  due 

to  cer ta in  d isadvantages  this  me thod  has no t  found any 
pract ica l  use so far. 

The  gel adsorbents  were prepared ei ther  by  direct  
coupling of the a lkylamine  to Sepharose 4B gel using the 
CNBr  method  3, 4 or by first  coupl ing a l inear d iamine such 
as e thylene-  or hexamethy lened iamine  as a spacer, fol- 
lowed b y  coupling of the  carboxyt ic  acid der iva te  we 
in tended to s tudy,  using ei ther  water-solubIe or -insoluble 
carbodi imide 5, 6. Depending  on the  solubi l i ty  of the  hydro-  
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