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in  t h e  P H A  + LCM g r o u p  o c c u r r e d  ear l ier  a n d  t h e  m o r -  
t a l i t y  r a t e  w a s  also h i g h e r  t h a n  in a n i m a l s  in fec ted  w i t h  
LCM v i r u s  b u t  n o t  p r e t r e a t e d  w i t h  P H A .  I t  is k n o w n  
t h a t ,  s i m i l a r l y  to  h o m o g r a f t  re jec t ion ,  i t  is t h e  cel lu lar  
i m m u n e  r e s p o n s e  t h a t  g ives  r ise to  t h e  neu ro log i ca l  
s y m p t o m s  of  i.cer. LCM v i r u s  in fec t ion  a n d  to  t h e  f a t a l  
o u t c o m e  of  l y m p h o c y t i c  c h o r i o m e n i n g i t i s  ~. F i n d i n g s  of  
o u r  e x p e r i m e n t  s u g g e s t  t h a t  P H A  t r e a t m e n t  app l i ed  
1 d a y  be fo re  i.cer. LCM v i r u s  in fec t ion  e n h a n c e s  t h e  
cel lu lar  i m m u n e  r e a c t i o n  of mice  to  t h e  v i r u s  infec t ion .  
O u r  r e su l t s  are  in  accord  w i t h  t h e  o b s e r v a t i o n  t h a t  i .v. 
P H A  t r e a t m e n t  acce le ra t e s  t h e  sk in  g r a f t  r e j e c t i o n  in 
mice  L 

Zusammen/assung.  E i n m a l i g e  i . v . - I n j e k t i o n  y o n  P h y t o -  
h ~ m a g g l u t i n i n  e r h 6 h t  die zellul~ire I m m u n r e a k t i o n  de r  
M~iuse gegen  L C M - V i r u s i n f e k t i o n .  
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An Incomplete Anti-B Agglutinin in the Eggs of the Prosobranch Snail Pila ova ta  

T h e  a l b u m i n  g l a n d s  of sna i l s  h a v e  r e c e n t l y  b e c o m e  
h i g h l y  a t t r a c t i v e  ob jec t s  of r e sea rch ,  s ince  t h e y  h a v e  b e e n  
f o u n d  to  c o n t a i n  n o t  o n l y  g a l a c t o g e n  a n d  e n z y m e s  of  
ga l ac to se  m e t a b o l i s m  1, b u t  also h e t e r o p h i l e  a g g l u t i n i n s  
to  v a r i o u s  a n i m a l  cells 3, as  well  as  a n u m b e r  of p o l y v a l e n t  
i s o i n h i b i t o r s  of  p r o t e i n a s e s  s. W e  h a v e  a l r e a d y  s t u d i e d  
t h e  a g g l u t i n i n  a n d  p r o t e i n a s e - i n h i b i t o r  ac t iv i t i e s  in t h e  
a l b u m i n  g l and  of Pomacea urceus ~. I n  m o r e  r e c e n t  w o r k  
on  t h e  eggs  of  t h e  c losely  r e l a t e d  p r o s o b r a n c h  JPomacea 
canaliculata, we h a v e  s h o w n  t h a t  t h e  a g g l u t i n a t i o n  p a t -  
t e r n  is v i r t u a l l y  iden t i ca l  w i t h  t h a t  of Pomacea urceus. 
T h e  r e su l t s  are  s h o w n  in T a b l e  a. I n h i b i t i o n  is f o u n d  in 
b o t h  cases  w i t h  p ig  a m n i o n i c  m u c o i d ,  p e p t o n e  A sub -  

s t a n c e , p n e u m o c o c c u s  T y p e  X I V  p o l y s a c c h a r i d e  a n d  N -  
ace ty l -D-g lucosamine ,  M t h o u g h  sma l l  d i f fe rences  were  
f o u n d  for  t h e  a g g l u t i n i n s  f r o m  t h e  t w o  sou rces  (Tab le  b).  
No  i m m u n o l o g i c a l  c r o s s - r e a c t i o n s  w e r e  seen,  on  t h e  o t h e r  
h a n d ,  w i t h  t h e  egg e x t r a c t  f r o m  Pomacea canaliculata 
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Table a. Agglutination by red cell agglutinins from prosobraixch snails of the genera Pomaeea and Pila 

OriNn of Titer against agglutinin extracts 
red cells 

Extract from PU PC PO PU PC PO PU PC P O 
Red cells Normal Pronase-treated RDE-treated 

Human A 256 64 -- 16,000 500 -- 1000 256 --  
O 256 64 -- 8,000 256 --  4000 256 -- 
13 128 128 -- 8,000 500 16 1000 128 16 

Horse 2 4 -- , 2 8 -- 2000 16 -- 
13ovine 8 4 4 512 256 128 4 8 8 
Pigeon -- 4 -- 2,000 500 -- 500 64 -- 
Pig 256 64 4 500 1000 128 500 4000 16 
Cat -- 8 32 500 32 128 1000 256 256 
Sheep 128 -- -- 500 4 -- 1000 32 -- 
Rabbit 1000 500 32 500 2000 4000 500 1000 128 
Bull frog 8 -- 4 64 4 128 32 2 16 

Table b. 

Inhibition of haemagglufination by PU PC PO PU PC PO 
Red cells from 

Human A Human A Human B Pig Pig 
pronasetreated 

Pig pronase 
treated 

S XIV polysaecharide 4 128 -- -- 2000 -- 
Peptone A substance 64 128 8 32 128 2 
Pig amnionic mucoid 32 64 128 2 128 64 
D-galactose "2 --  16 --  --  2 
D-melibiose 8 -- 32 8 2 -- 
D-glucose -- -- 2 16 -- 2 
L-rhamnose -- -- 8 -- --  ND 
N-acetyl-D-galactosamine 2 -- --  16 -- --  

PU, Ponmcea urceus; PC, Pomacea canaliculata; PO, Pile oveta; RDE, neuraminidase (Behring Werke Marburg) ; ND, not determined. 
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and  a n  a n t i s e r u m  p r e p a r e d  aga ins t  t he  c o n t e n t  of t h e  
a l b u m i n  g land  of Pomacea urceus. F u r t h e r m o r e ,  t he  eggs 
a n d  a l b u m i n  g land  of Pomacea canaliculata con t a i n  an  
u n u s u a l  p o l y v a l e n t  p ro t e inase  i n h i b i t o r  ovorub in ,  a gly- 
copro te in  w i t h  a ca ro teno id  p r o s t h e t i c  group,  w h i c h  was 
f i rs t  i sola ted b y  CHEESMAN ~ a n d  t e s t ed  ex t ens ive ly  
aga ins t  p ro te inases  b y  NORDEN6. 

I t  was  hence  of i n t e r e s t  to  inc lude  a f u r t h e r  r e l a t ed  
snai l  in  t he  expe r imen t s ,  t he  p r o s o b r a n c h  Pila ovata. The  
only  m a t e r i a l  ava i l ab le  f rom th i s  a n i m a l  was  a n  egg mass  
k c p t  for severa l  years  in  t h e  f rozen s ta te .  S imi la r  had,  
indeed,  been  used in t h e  case of Pomacea eanalieulata, 
b u t  i t  seems t h a t  m o s t  of t he  r e l e v a n t  c o n s t i t u e n t s  of t he  
a l b u m i n  g land  occur  also in t he  eggsL A g g l u t i n a t i o n  a n d  
i n h i b i t i o n  e x p e r i m e n t s  m a d e  w i t h  sa l ine  e x t r a c t s  of t h e  
eggs revea led  t h e  presence  of an  i ncomple t e  a n t i - B  (or 
ant i -B- l ike)  agglu t in in ,  wh ich  reac ted  w i t h  h u m a n  B cells 
on ly  w h e n  these  h a d  been  t r e a t e d  w i t h  p ro t e inase  (pro- 
nase) or neu ramin idase .  I t  also r eac ted  w i t h  b o v i n e  red  
cells, wh ich  were capab le  of adso rb ing  i t  comple te ly .  Red  
cells of some o the r  species also r eac ted  and  adso rbed  t he  
agglu t in in ,  whereas  o thers  d id  no t  (Table  a). A B-l ike 
an t i gen  of p l a n t  or igin c o n t a i n i n g  thy laco ids  a n d  frag- 
m e n t s  of t he  l amel l a r  sys t em s also r eac ted  w i t h  th i s  an t i -  
B-l ike subs tance .  O the r  workers  h a v e  a l r eady  r epo r t ed  
t h e  occurrence  of a n t i - B  or an t i -B- l ike  agg lu t in ins  in  cer- 
t a i n  snai ls  ~-~. S imi la r  a n t i - B  reagen t s  h a v e  been  found  
in t he  eggs of f ishes ~a-~5. The  r e l a t ionsh ips  and  t he  biolog- 
ical func t ions  of these  a n t i - B  a n t i b o d y - l i k e  subs t ances  
h a v e  st i l l  to  be  es tab l i shed .  

Zusammen/assung. I n  dell E i e r n  der  Schnecke  Pila 
ovata wurde  ein Agg ln t in in  aufgefunden ,  welches  in  <dn- 
kompletter~> Weise  m i t  e inem B l u t g r u p p e n - B - / i h n l i c h e n  
A n t i g e n  yon  v e r s c h i e d e n e n  E r y t h r o z y t e n  reagier t .  Ag- 
g lu t ina t ions -  u n d  A g g l u t i n a t i o n s h e m m t i t e r  werden  m i t  
denen  yon  den  v e r w a n d t e n  S c h n e c k e n  Pomacea urceus 
u n d  Pomacea canaliculata vergl ichen.  
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The Effect of Kidney-Bean Leucoagglutinin on Homograft Rejection in Mice 

There  h a v e  been  a n u m b e r  of s tud ies  of t he  effects  of 
p h y t o h a e m a g g l u t i n i n  (PHA)  e x t r a c t e d  f rom k i d n e y  b e a n s  
(Phaseolus vulgaris) on h o m o g r a f t  r e jec t ion  in va r ious  
e x p e r i m e n t a l  an imals .  Most  of t he  s tud ies  ind ica te  t h a t  
P H A  has  a weak  i m m u n o s u p p r e s s i v e  ac t ion  ~-s a l t h o u g h  
a couple  of conf l i c t ing  r epo r t s  h a v e  been  p u b l i s h e d  9.~x. 
Most  of th i s  work  has  been  pe r fo rmed  w i t h  r a t h e r  crude,  
commerc ia l ly  ava i lab le ,  P H A  p repa ra t ions ,  c o n t a i n i n g  
severa l  d i f fe ren t  p ro te ins .  T he  we l l -known  biological  
effects of P H A ,  i.e. l y m p h o c y t e  s t i m u l a t i o n  a n d  leuco- 
a n d  e r y t h r o a g g l u t i n a t i o n ,  h a v e  been  shown  to  be  p roduced  
b y  two k inds  of g lycoprote ins ,  p u r e l y  l eucoagg l u t i na t i ng  
a n d  b o t h  e ry th ro -  a n d  l eucoagg lu t i na t i ng  12-x5. T he  p r e sen t  
s t u d y  was u n d e r t a k e n  to  i n v e s t i g a t e  t h e  effects  of a 
pur i f i ed  l y m p h o c y t e - s t i m u l a t i n g  l eucoagg lu t in in  on  
h o m o g r a f t  r e j ec t ion  in mice.  T he  effects of t he  leuco- 
agg lu t in in  were  c o m p a r e d  w i t h  those  of r a b b i t - a n t i m o u s e -  
t h y m o c y t e - g l o b u l i n  (RAMTG).  

Materials and methods. K i d n e y  b e a n  l eucoagg lu t in in  
(La) was p r e p a r e d  as descr ibed  p rev ious ly  13,15. H e a t  
d e n a t u r e d  l eucoagg lu t in in  (DenLa)  was p r e p a r e d  b y  
h e a t i n g  n a t i v e  La  for 30 mil l  a t  100~ Th i s  p rocedure  
caused  p r ec ip i t a t i on  of t he  leucoagglu t in in .  Pe r ioda t e  
ox ida t i on  of La  (OxLa) and  l y m p h o c y t e - s t i m u l a t i o n  and  
a g g l u t i n a t i o n  t e s t s  were pe r fo rmed  as descr ibed  before  13,1.5. 

R A M T G  was p r e p a r e d  b y  i m m u n i z i n g  r a b b i t s  w i t h  
t h y m o c y t e s  f rom 2-week-old CBA mice.  E a c h  r a b b i t  
rece ived  2 in jec t ions  of 2 --  3 • l0  s cells. The  f i r s t  injec-  
t i on  was  g iven  i n t r a c u t a n e o u s l y  a n d  s.c., w i t h  t h e  cells 
emuls i f ied in  F r e u n d ' s  comple te  a d j u v a n t .  T he  second 
in j ec t ion  was  g iven  i.v. w i t h o u t  a d j u v a n t .  S e r u m  was  
col lected 7 days  a f t e r  t he  second in j ec t ion  a n d  t he  IgG 
f r ac t ion  was i so la ted  ~6. 

T w o - m o n t h - o l d  CBA mice  weigh ing  24-28 g, were 
g ra f t ed  w i t h  fe ta l  h e a r t s  f rom C57 B lack  donors ,  as 

descr ibed  ~7,x8. The  f u n c t i o n a l  s t a t e  of t he  graf t s  was  
assessed b y  e x a m i n a t i o n  u n d e r  a s te reomicroscope .  
Gra f t s  showing  no  pu lsa t i l e  a c t i v i t y  7 or 11 days  a f t e r  
t r a n s p l a n t a t i o n  were cons idered  to be  surgical  fai lures  a n d  
were exc luded  f rom the  t e s t  series. 
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