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t ions:  1. Af te r  p la te le t  aggregat ion b y  T h r o m b o f a x  has 
occurred, the  sample is rapid ly  centr i fuged t o  r emove  
aggregates ;  t hen  0.2 ml  of the  supe rna tan t  is added  to 
0.8 ml  P R P  in the  aggregometer :  an immedia t e  aggrega-  
t ion is invar iab ly  obtained,  indica t ing  the  presence of an 
aggregat ing ac t i v i t y  o ther  t h a n  T h r o m b o f a x ;  this a c t i v i t y  
was found to correspond to about  1 ~M ADP/10  s platelets,  
measured  as p la te le t -aggrega t ing  equivalent ,  according to 
WEISS and ROGERS 1~. 2. Adenosine,  p ros tag landin  E~, 
E D T A ,  apyrase,  the  enzymat ic  sys tem phosphoenol-  
p y r u v a t e - p y r u v a t e  kinase, 2-de0xy-D-glucose and anti-  
myc in  A (the last 2 substances used s imultaneously)  all 
inhibi t  p la te le t  aggregat ion by  Thrombofax  a t  the  same 
concent ra t ions  which inhib i t  aggregat ion by  2 [zM ADP.  
3. B o t h  acetylsal icyl ic  acid and indomethacin ,  a t  concen- 
t ra t ions  inhibi t ing p la te le t  aggregat ion by  40 ~g/ml 
collagen (Stago), s t rongly  inhibi t  aggregat ion by  Throm-  
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Fig. 3. Effect of a non-aggregating concentration of Thrombofax 
(diluted • 64 in isotonic saline) on human platelet aggregation by 
ADP (2 • 10-~M, final concentration). 
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Fig. 4. Effect of a non-aggregating concentration of Thrombofax 
(diluted • 64 in isotonic saline) on human platelet aggregation by 
adrenaline (10-6M, final concentration ). 

bofax. The aggregat ion by  Thrombofax  was also inhibi ted 
in p lasma from normal  people receiving the  above anti-  
i n f l ammato ry  drugs 1~, 13. 

T h a t  Th rombofax  induces the  p la te le t  ' release react ion '  
is also suggested by the  fol lowing observat ions  : 1. Throm-  
bofax  releases ~C-serotonin  f rom normal  p l a t e l e t s : a f t e r  
10 min  aggregation,  be tween  60% and 80% of the  
p la te le t -bound z4C-serotonin is extruded�9 Acetylsal icyl ic  
acid and indomethac in  (2 • 10-4M final  concentra t ion)  
a lmost  to t a l ly  inhib i t  such a release. 2. Th rombofax  also 
provokes  the  release of p la te le t  factor-4 (PF-4) ac t iv i ty ,  
measured by  the  me thod  of HARADA and ZUCKER x~ a s  
described by  DONATI et al. ~5. 

I n  12 normal  subjects,  the  m e a n  PF-4  ac t iv i ty  released 
af ter  10 min  aggregat ion  by  Th rombofax  was 0�9 • 0.08 
PF-4  uni ts /ml,  which corresponds to about  80% of the  
mean  to ta l  PF-4  ac t iv i ty  (obtained by  incuba t ing  P R P  
wi th  Tr i ton  X-100xs). Release of PF-4  ac t iv i ty ,  as well  as 
aggregat ion by  Thrombofax ,  a r e  less pronounced  at  room 
t empera tu re  than  at  37 ~C. Acetylsal icyl ic  acid and indo- 
methac in  (2 • 10-4M, f inal  concentrat ion)  s t rongly i n h i b i t  
the  release of PF-4  induced by  Thrombofax .  The  ingest ion 
of 500 mg  acetylsalicyI!c acid or  50 mg  indomethac in  
provokes  the  same effect. 

I n  conclusion, Th rombofax  brings about  p la te le t  
aggregat ion th rough  the  release of endogenous p la te le t  
A D P ;  x~C-serotonin and PFI4  ac t i v i t y  are released a t  t h e  
same time�9 F F A  conta ined in the  reagent  seem to  be res- 
pons ib le  for the  observed phenomena  ~. 

Rdsumd. Le Th rombofax  Or tho  p rovoque  l 'agr6gat ion 
des p laque t tes  humaines  (ainsi que  celles du chien, du 
cobaye et du rat) suite ~ la l ib6rat ion d ' A D P  endopla-  
quet ta i re .  La  ~4C-s6rotonine et le fac teur  p laque t t a i r e  4 
sont  aussi lib6r6s au cours de la r6action. La  f ract ion ac t ive  
du produi t  semble r6sider dans les acides gras libres. 
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Effect of Phytohaemagglut inin  on the Course of Lymphocytic Choriomeningit is  Virus Infection in Mice 
r 

The effect of phy tohaemagg lu t in in  (PHA) on dif ferent  
types  of cellular i m m u n e  response has been inves t iga ted  
by  several  authors.  However ,  exper imenta l  da t a  concern- 
ing the  influence of P H A  on the  cellular immune  response 
seem to be cont radic tory .  This  effect  of P H A  depends on 
the  mi togenic  ac t iv i ty  of the  p repara t ion  as well  as on the  
dose and mode  of its appl ica t ion  1, ~. The  course of in t ra-  

cerebral  (i.cer.) l ymphocy t i c  chor iomeningi t is  (LCM) 
vi rus  infection has been s tudied in our earlier exper iments  

1 K. ~V[ARKLEY, S. W. TtlORTOIq and E. SMALLMAN, Proc. Soe. exp. 
Biol. Med. 139, 37 (1972). 

2 Gu JkNossY, GY. PETRk~YI JR., and P. ALFOLDY, Folia biol., 
Praha 15, 453 (1969). 
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in mice treated with phytohaemagglutinin (Phytoclin, 
Wellcome Research Laboratories), and it was found that  
repeatedly given i.p. PHA failed to influence the cellular 
immune response of mice to i.cer. LCM virus infection 3. 
In our present work the course of i.cer. LCM virus in- 
fection was studied in mice treated with a single i.v. 
injection of purified PHA. 

Materials and methods. Experiments were performed on 
5-week-old Swiss mice. Purified phytohaemagglutinin 
(Lot Br~ Wellcome Research Laboratories) was administer- 
ed and, ill the case of a single i.v. injection, the LDs0 was 
found to be 20 mg/kg for the mice. 150 mice were given 
i.v. injection of 10 mg/kg PHA. The following day parallel 
t i trations were performed under identical conditions 
simultaneously on PHA-pretreated (PHA + LCM group) 
and untreated (LCM group) animals, using the WE strain 
of LCM virus. Tenfold dilution between 10 -1 and 10 -~ 
was used for determination of the virus titer. 16 animals 
of both groups were infected intracerebrally with each 
dilution. The remaining PHA-treated and an identical 
number of untreated animals served as P H A  and control 
groups. The development of typical neurological symptoms 
of LCM virus infection, as well as the mortal i ty rate, were 
observed in the virus-infected groups. 16 animals were 
sacrified from both the PHA and control groups 3 and 
10 days after PHA treatment.  Relative spleen weight 
of succumbed and sacrificed mice as well as the spleen 
index were determined in each group. Absolute lympho- 
cyte counts were determined in the peripheral blood o f  
uninfected animals from the PHA and control groups. 

Results and discussion. Mortality of PHA treatment  was 
2% and occurred within 24 h after treatment.  No further 
death was observed during the experiment ill the P H A  
group. As compared with the untreated controls, PHA 
treated animals displayed higher absolute lymphocyte 
counts and significantly increased spleen weight on the 
3rd day after treatment.  Moderate increase of absolute 
lymphocyte count and spleen hypertrophy could be 
observed 10 clays following the P H A  treatment.  

Rate and t ime course of death observed during the 
parallel virus t i trat ion in the PHA + LCM and LCM 

Average spleen index  and absolute  l ymphocy te  count  3 and  10 days  
following P H A  t r e a t m e n t  in  P H A  and control  mice groups 

Mice 
groups 

Average absolute  l ymphocy te  count  Spleen index  
(days af ter  t rea tment )  
3 10 3 10 

P H A  8000 6600 1.7 1.2 
Control  5000 5000 1.0 1.0 

groups are summarized in the Figure. Comparing data of 
the PHA + LCM groups, it appeared that  on applying the 
virus dilutions 10 -1 and 10 -3 death occurred earlier and 
the dilutions 10 -4 and 10 -5 caused higher mortali ty rate 
in the PHA + LCM group than ill the LCM group. 
Typical neurological symptoms of i.cer. LCM virus 
infection were apparent before death in each animal 
succumbing during the parallel titration. Calculating 
the LDs0 of virus with the REED-MuENCH formula, it 
was found to be 10 -~m for the PHA + LCM group and 
10 -4 for the LCM group on the basis of our results. PHA- 
pretreated and untreated animals thus displayed different 
response to the same quant i ty  of virus. Average spleen 
weight was higher in animals of the PHA + LCM group 
succumbing 6 to 9 days after LCM infection than in the 
LCM group. Spleen index was 1.17 in the PHA + LCM 
group and 1,0 in the LCM group. 

A single i.v. injection of purified PHA caused spleen 
hypertrophy and rise in the absolute lymphocyte count ill 
the per iphera l  blood 3 days after the treatment.  This 
observation tallied with the experimental data of other 
authors 4. Besides this known effect of i.v. P H A  treat- 
ment, the changed response to i.cer. LCM virus infection 
of the animals could also be observed. Death of animals 

a ZS. B~.NOS, I. SZERI, I ). ANDERLIIr and  B. RADNAI, Exper i en t i a  25, 
1332 (1969). 
L. B. EPSTEIN and  CH. W. SMITK, J .  I m m u n .  100, 421 (1968}. 
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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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s j .  HOTCHIN, Monograph in Virology (Ed. J,  L. Melniek; S. Karger, 
Basel 1971), vol. 3, p. 57. 

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 

1 W. FISCIIER and H. WEINLAND, Der Stof/wechsel der Galaktose und 
ihrer Derivate (Thieme VerIag, Stuttgart 19651. 
O. PROKOP, G. UIILENBRUCtr and W. K611LER, VOX Sang. ld, 321 
(1968). 

s G. UHLENBRUCK, I. SPRE~GER and 1. ISliIYAMA, Z. klin. Chem. 9, 
361 (1971). 

a G. UIILENBRUCK and G. STEINIIAUSEN, Blut 25, 335 (1972). 

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. 


