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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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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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Ligands coupled to Sepharose 4 B ~mol Ligand per ml adsorbent HBsAg titre of supernatant in 

ID Ausria II | 

Hexylamine 2.8 1 : 32 
Octylamine 10.5 Absent 1 : 1024 
Deeylamine 10.8 Absent 1 : 512 
Dodecylamine 8.0 Absent 1 : 128 
0ctadecylamine 2.7 Absent 1 : 32 
5-Amino-nonan 2.8 1 : 32 
Glycyl-norleucine 8.2" 1 : 32 
Cykloheptylamine 5.3 1 : 32 
Hexamethylenediamine 12.8 1 : 32 
Hexamethylenediamine-benzoic acid 15.8 1 : 32 
Hexamethylenediamine-heptanoic acid 8.6 1:16 
Ethylenediamine _ b 1 : 32 
Ethylenediamine-succinie acid 2.5 1 : 32 
Ethylenediamine-oetylsuccinic acid 8.9 Absent 1 : 128 

Determined by amino acid analysis. ~Trinitrobenzenesulphonie acid reaction showed that the coupling functioflcd. 

phob ic  l igand,  we s o m e t i m e s  used organic  so lven ts  l ike 
e thanol ,  d ioxane ,  d i m e t h y l f o r m a m i d e  or so lven t s  mixed  
w i t h  va r ious  a m o u n t s  of w a t e r  i n s t ead  of buf fe red  aqueous  
solut ions .  The  a m o u n t s  of l igand coupled  was d e t e r m i n e d  
b y  N M R  af te r  hydro lys i s  of t h e  gel a d s o r b e n t  in  con-  
c e n t r a t e d  formic  acid or 6 M hydroch lo r i c  acid. 

The  a d s o r p t i o n  e x p e r i m e n t s  were p e r f o r m e d  b y  a d d i n g  
2 ml  of gel a d s o r b e n t  to  a t e s t  t u b e  c o n t a i n i n g  2 ml  of 
p l a s m a  h a v i n g  a HB~Ag t i t e r  of 1 : 64 in doub le  i m m u n o -  
di f fus ion tes t s  (ID). The  t u b e  was gen t ly  s h a k e n  for 15 ra in  
a t  r oom t e m p e r a t u r e .  T he  gel was  t h e n  r e m o v e d  b y  cen- 
t r i f uga t i on  and  t he  s u p e r n a t a n t  was t e s t ed  for t he  pres-  
ence of HBsAg.  The  d e t e r m i n a t i o n  of IIB~Ag was per-  
fo rmed  b y  ID  in agarose  p la tes  c o n t a i n i n g  2% d e x t r a n e  
to increase  t he  s e n s i t i v i t y L  A r a b b i t  H B s A g - a n t i s e r u m  
was used as p r e c i p i t a t i n g  agent .  I n  some expe r imen t s ,  a 
sens i t ive  r a d i o i m m u n o  assay  m e t h o d  (Ausria  I I  | was 
used. 

A n u m b e r  of d i f fe ren t  gel a d s o r b e n t s  were tes ted ,  a n d  
t h e  resu l t s  are  shown in t he  Table .  I t  is on ly  t i le a d s o r b e n t s  
t h a t  c o n t a i n  a s t r a i g h t  h y d r o c a r b o n  cha in  w i t h  more  t h a n  
seven  c a r b o n  a t o m s  t h a t  do b i n d  HBsAg.  T he  o the r  gel 
a d s o r b e n t s  do n o t  show a n y  a f f in i ty  for HBsAg,  w i t h  
t he  possible  excep t ion  of h e p t a n o i c  a c i d - h e x a m e t h y l e n e -  
d i amine -Sepha rose .  T he  b i n d i n g  was v e r y  s t rong.  The  
adso rbed  m a t e r i a l  could  n o t  be  e lu ted  b y  c h a n g i n g  p H  or 
ionic s t r e n g t h  of t he  Mut ing  buffer .  E l u t i o n  w i t h  6 M 
u rea  or  70 m M  c a p r y l a t e  was  n o t  effective.  As can  be  

seen f rom the  resu l t s  in  r a d i o i m m u n o  assay,  t he re  ap-  
pears  to  be  a cor re la t ion  b e t w e e n  ti le size of t he  s t r a i g h t  
h y d r o c a r b o n  cha in  and  t he  ef fec t iveness  of t he  adso rp t ion  
of HBsAg.  The  longer  t h e  h y d r o c a r b o n  chain,  t he  more  
effect ive  t he  b ind ing .  The  a m o u n t  of coupled  l igand  seems 
to be  of m i n o r  i m p o r t a n c e  c o m p a r e d  to  t he  l eng th  of t h e  
h y d r o c a r b o n  chain.  I t  is e s t ab l i shed  t h a t  a l b u m i n s  do 
b i n d  to these  types  of gel adsorben t s ,  bu t ,  despi te  th i s  
fact ,  HBsAg  b inds  to  a v e r y  large e x t e n t  to  these  gel 
a d s o r b e n t s  in the  prescence  of large a m o u n t s  of a lbumin .  
Th i s  ind ica tes  t h a t  t he  c o m p e t i t i o n  of a l b u m i n  for t he  
a f f in i ty  of HBsAg  is of m i n o r  impor t ance .  

The  s t rong  b i n d i n g  of HBsAg  to these  gels suggests  t h a t  
t h e y  can  be  used for  t he  r e m o v a l  of h e p a t i t i s  v i rus  f rom 
b lood  and  b lood  p roduc t s .  I t  is fa i r ly  p r o b a b l e  t h a t  t h e  
i n t a c t  v i rus  shows a s imi la r  b e h a v i o u r  to  t h a t  of i ts  coa t  
c o m p o n e n t ,  b u t  is c a n n o t  be  ru led  ou t  t h a t  t he re  m a y  be a 
difference.  A d s o r p t i o n  s tudies  on  t he  i n t a c t  v i rus  will 
answer  t h a t  ques t ion .  A n o t h e r  possible  use of these  
a d s o r b e n t s  is in  connec t ion  w i t h  HBsAg  expe r imen t s .  
Fo r  example ,  t h e  a m o u n t  of b o u n d  HB~Ag can  be  mea-  
sured  b y  i n c u b a t i n g  t he  gel w i t h  label led  HBsAg-an t i -  
bodies  fol lowed b y  su i t ab le  de tec t ion .  The  c o n c e n t r a t i n g  
effect  of t he  gel a d s o r b e n t  would  m a k e  such  a t e s t  ex t r eme-  
ly sensi t ive.  

7 R. BERG, O. RINGERTZ and A. ESPMARR, Acta path. microbiol. 
seand, sect B. 79, 423 (1971). 
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Spectrum of Activity Against  Intestinal Nematodes ,  Filariae and Schis tosomes  
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Summary. 4 - i s o t h i o c y a n a t o - 4 ' - n i t r o d i p h e n y l a m i n e  was  f o u n d  to possess a c t i v i t y  aga ins t  i n t e s t i n a l  n e m a t o d e s  in mice, 
aga in s t  sch i s tosomes  in va r ious  hos t s  inc lud ing  p r i m a t e s  and  aga ins t  two f i lar ial  species in  t h e  mongo l i an  jird.  U p o n  
a d m i n i s t r a t i o n  in a single ora l  dose i t  is equa l ly  e f fec t ive  aga in s t  S. haematobium, S. mansoni and  S. japonicum. 

Most  of t i le  k n o w n  a n t h e l m i n t h i c s  are ac t ive  e i the r  a n d  t r ema todes .  A ' b r o a d - s p e c t r u m '  a n t h e l m i n t h i c  
aga ins t  ga s t ro - in t e s t i na l  h e l m i n t h s  or aga i n s t  sys t emic  wou ld  be  of i m m e n s e  va lue  in coun t r i e s  st i l l  in t he  t h roes  
h e l m i n t h s .  I n  our  i nves t i ga t i ons  w i t h  i s o t h i ocyana to  of economic  deve lopmen t ,  where  i n t e s t i n a l  he lmin th ias i s ,  
compounds ,  we found  subs t ances  d i sp lay ing  a c t i v i t y  sch is tosomias is  a n d  fi lariasis are n o t  on ly  h igh ly  endemic  
aga in s t  b o t h i n t e s t i n a l n e m a t o d e s a n d s y s t e m i c n e m a t o d e s  b u t  o f ten  f o u n d  s i m u l t a n e o u s l y  in one a n d  t he  same 


