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obse rved  t h a t  in i t i a l ly  i n s e m i n a t e d  females  copu la te  
aga in  and  do so r e p e a t e d l y  u n d e r  free-f lying condi t ions ,  
b u t  t h a t  fo l lowing even  long s u b s e q u e n t  copu la t ions  
females  were n o t  r e i n s e m i n a t e d  and  e jec ted  no  m a t e r i a l  
f rom t h e i r  bursae .  Th e  b u r s a  ha s  no  muscles  w i t h  wh ich  
to  e jec t  s e m e n  s. Long  a f t e r  t h e  b u r s a  is e m p t y ,  males  
copula te  w i t h  b u t  do n o t  r e i n s e m i n a t e  i m p r e g n a t e d  fe- 
males.  W e  sti l l  do n o t  k n o w  how  i n s e m i n a t e d  or im-  
p r e g n a t e d  females  p r e v e n t  e j acu l a t i on  b y  p o t e n t  males.  

CRAm 6 r epo r t ed  t h a t  24 h a f t e r  i m p l a n t i n g  a s ingle ma le  
accessory  g land  in to  each  of a series of 86 v i rg ins  of t h e  
Rockefe l ler  s t r a i n  of A. aegypti none  of t he  females  were  
i n s e m i n a t e d  b y  m a n y  males .  He  ca lcu la ted  6, 9 t h a t  1 ma le  
ha s  e n o u g h  m a t e r i a l  in  his  accessory  g lands  to p r e v e n t  
i n s e m i n a t i o n  of 64 to 80 virgins .  He  r epo r t ed  t h a t  injec-  
t i on  of i V1 of a d i lu t ion  e q u i v a l e n t  to  5 to  ;62.5 i n d i v i d u a l  
g lands  in 1 ml  of sal ine c o m p l e t e l y  p r e v e n t e d  i n s e m i n a t i o n  
of v i rg in  mosqui toes .  

W e  i m p l a n t e d  1 m a l e  accessory  g land  in to  t he  abdo-  
m e n  of each  of 10 v i rg in  females  of t he  B a n g k o k  s t r a in  of 
A. aegypti a n d  3 days  l a t e r  p laced  t he  females  w i t h  20 
v i rg in  ma les  in  a 1 cu I t  cage a n d  a l lowed t h e m  to  c o h a b i t  
24 h. One of t h e  9 su rv ivors  was i n semina t ed .  W e  sepa-  
r a t e l y  h o m o g e n i z e d  2, 8, 25 a n d  50 ma le  accessory  g lands  
in 1 ml  of mosqu i to  sal ine ~0 and  in jec ted  1 ~xl f rom each  
c o n c e n t r a t i o n  in to  10 to  20 vi rg in  females,  a f t e r  wh ich  t h e y  
were a l lowed to  co -hab i t  for 24 h w i t h  an  equa l  n u m b e r  of 
v i rg in  males.  I n  a l m o s t  eve ry  case, t h e  females  were found  
to h a v e  been  i m p r e g n a t e d .  17 ou t  of 18 in jec ted  w i t h  1 ~1 
f rom 50 g l ands  were i m p r e g n a t e d .  E v e n  a f t e r  i n j ec t ion  
w i t h  1 ~zl f rom 100 g lands /1  ml  saline,  2 ou t  of 7 females  
were i m p r e g n a t e d  in one t e s t  and  4 ou t  of 10 in a second.  
W e  t h o u g h t  t h a t  our  fa i lure  to  p r e v e n t  i m p r e g n a t i o n  
m i g h t  be  due  to t h e  fac t  t h a t  we h a d  n o t  a d d e d  semina l  
vesicle mate r ia l ,  so we in jec ted  11 v i rg ins  w i t h  1 ~1 of a n  
h o m o g e n a t e  of 12 vesicles and  24 male  accessory  g lands  
in 1 ml  sal ine a n d  found  t h a t  all  9 s u r v i v i n g  females  were  
i m p r e g n a t e d  a f t e r  c o - h a b i t a t i o n  w i t h  males.  Since 
CRAmg, ~~ did  no t  a c tua l l y  use h o m o g e n a t e s  of i so la ted  
ma le  accessory  g lands  b u t  sonif ied t h e  t e r m i n a l i a  or 
g r o u n d - u p  t he  whole  mosqui toes ,  we sonif ied 100 male  

t e r m i n a l i a  ( equ iva len t  to  200 accessory  glands)  in  1 ml  
sa l ine  a n d  i n j ec t ed  1 ~1 of t h e  s u p e r n a t a n t  i n to  17 virgins.  
24 h a f t e r  c o - h a b i t a t i o n  w i t h  32 males,  14 females  were 
i m p r e g n a t e d  a n d  3 were n o t  i n semina t ed .  

I t  is r o u g h l y  e s t i m a t e d  t h a t  t he  ave rage  female  mos-  
qu i to  ha s  a h e m o l y m p h  vo lume  of 1 -4  IA. Since t he  ma le  
e jacu la tes  a b o u t  one- f i f th  of h is  accessory  g land  secre t ion  
in to  a female,  a n d  since i t  is all  a b s o r b e d  in to  t he  h e m o -  
lymph ,  i t  c an  be  ca lcu la ted  t h a t  he  places  a n  a m o u n t  
e q u i v a l e n t  to  25 to  100 g l ands  in  1 ml.  Our  in j ec t ion  
e x p e r i m e n t s  i nd i ca t e  t h a t  females  m u s t  c o n t a i n  t he  equi-  
v a l e n t  of a t  l eas t  100 g lands  if t h e y  are n o t  to  be  insem-  
ina ted .  

CRAIG e t  al. 6, n " thought  t h a t  t he  male  accessory  g l ands  
were respons ib le  for p r e v e n t i n g  copu la t ion  a n d  i n semina -  
t ion ,  a n d  were  respons ib le  for increas ing  t he  n u m b e r  of 
eggs deve loped  a n d  la id  b y  t he  mosqu i to .  CRAIG ~2 coined 
t he  t e r m  matrone because  he  be l ieved  t h a t  t he  sec re t ion  
ac ted  on  t h e  female  to  c o n v e r t  he r  f rom 'a  m a i d  to  a 
m a t r o n ' .  I t  seems to  us t h a t  th i s  t e r m  is i n a p p r o p r i a t e  for 
severa l  reasons.  I t  is no t  used b y  females  for fe r t i l i za t ion  
of t he  eggs a n d  i t  specif ical ly  ac t s  to  p r e v e n t  t he  ma le  f rom 
r e i n s e m i n a t i n g  a n  a l r eady  i n s e m i n a t e d  or i m p r e g n a t e d  
female.  The  secre t ion  does n o t  p r e v e n t  copula t ion .  The  
fa i lure  to  be  i n s e m i n a t e d  more  t h a n  once is n o t  a cha rac -  
t e r i s t i c  of e i t he r  a m o t h e r  or a m a t r o n .  
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I s o l a t i o n  of a S o l d a d o - L i k e  Virus  ( H u g h e s  G r o u p )  f r o m  Ornithodorus maritimus T i c k s  in Ire land I 
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Summary. Three  i so la t ions  of a v i rus  of t h e  H u g h e s  g roup  were o b t a i n e d  f rom seab i rd  ec toparas i tes ,  Ornithodoros 
(Alectorobius) maritimus, on G r e a t  Sal tee  I s land ,  I re land .  The  a g e n t  is closely r e l a t ed  to  S o l d a d o  vi rus ,  or ig ina l ly  
o b t a i n e d  f rom re l a t ed  t i cks  nea r  T r in idad ,  W e s t  Indies ,  a n d  r ep resen t s  t he  second recorded  t i c k b o r n e  a rbov i ru s  in 
I re land .  

The  v i rus  r epo r t ed  here  (RML 59972) was i so la ted  in 
1972 f rom t icks  colIected b y  one of us  (T.C.K.) f rom sea- 
b i rd  ne s t i ng  a r e a s  in  s o u t h e r n  I r e l and .  A sample  of 
Ornithodoros (A lectorobius) maritimus Vermei l  and  Mar gue t  
was col lected b e n e a t h  a s tone  on  a n  eas t  fac ing ledge, 
2 m below a 30 m h igh  Lewis ian  g ran i te -gne i ss  cliff sum-  
m i t  of G r e a t  Sal tee  I s l a n d  (52.07 N, 6.36 W) 7 k m  S of 
C o u n t y  W e x f o r d  in s o u t h e a s t  I re land .  Uria aalge (guille- 
m o t  or c o m m o n  murre )  is t he  m o s t  n u m e r o u s  seab i rd  
species ne s t i ng  here,  b u t  k i t t i w a k e s  (Rissa tridactyla), 
razorbi l l s  (Ales torda), a n d  shags  (Phalacrocorax aristo- 

tells) also occupy  ledges, crevices,  a n d  holes  in  t he  sur-  
r o u n d i n g  area.  

A d u l t  (64 male ,  50 female)  t i cks  were sen t  to  t he  R o c k y  
M o u n t a i n  L a b o r a t o r y  (RML) where  t h e y  were iden t i f i ed  
as O. (A.) maritimus, segrega ted  b y  sex (5 ma le  or  5 female  
pe r  pool  each,  e x c e p t  one pool  of 7 female) ,  pooled a n d  
processed  for v i ru s  i so la t ion  (55 male,  37 female) or 
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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. 


