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A Mouse Toxic Hemagglutinating Factor in Keyhole Limpet Hemolymph 

L a r g e  q u a n t i t i e s  of h e m o l y m p h  can  be  o b t a i n e d  f rom 
t h e  A m e r i c a n  keyho l e  l i m p e t  (Megathura crenulata) b y  
inc is ing  t h e  m a n t l e  close to  t h e  shel l  a n d  a l lowing  t h e  
b lue i sh  f luid to  d ra in  ou t  in  t h e  cold for  severa l  hours .  T h e  
h e m o c y a n i n  c a n  be  r e m o v e d  f rom t h i s  b y  c e n t r i f u g a t i o n  
a t  100,000 g for  2 h, l eav ing  a clear,  colourless  s u p e r n a t a n t  
fluid.  D u r i n g  a s u r v e y  of m a r i n e  i n v e r t e b r a t e s  for  t h e  
occur rence  of fac to rs  wh ich  a g g l u t i n a t e  m a m m a l i a n  red  
cells, t h i s  f luid was found  to  be  h i g h l y  ac t ive .  I t  would  
a g g l u t i n a t e  1% suspens ions  of all  r ed  cells k e p t  a t  0°C 
d u r i n g  t e s t i n g  to  a d i l u t i o n  of a p p r o x i m a t e l y  1/2000. T h e  
species t e s t ed  inc luded  sheep,  h u m a n  g roups  A a n d  B,  
Swiss w h i t e  o u t b r e d  mice, Ba lb /C  a n d  CsH mice  a n d  
r abb i t s .  I f  t h e  cells were  i n c u b a t e d  a t  37 °C w i t h  t h e  hemo-  
l y m p h  d i lu t ions  t h e n  hemolys i s  r e su l t ed  w i t h i n  10 rain to  
t he  same  t i t re .  Th i s  a c t i v i t y  of t h e  h e m o l y m p h  was  
e x t r e m e l y  h e a t  labile,  99% i n a c t i v a t i o n  occur r ing  a f t e r  
1 ra in  a t  56 ° or 10 ra in  a t  42°C. 

The  a c t i v e  f r ac t i on  was  p r e c i p i t a t e d  b y  4 0 %  s a t u r a t e d  
a m m o n i u m  s u l p h a t e  a n d  could  be  en t i r e ly  r ecovered  in 
t he  0.15 M sal ine so lu t ion  of t h i s  p rec ip i t a t e .  F u r t h e r  frac- 
t i o n a t i o n  of th i s  m a t e r i a l  was  ach ieved  b y  pas s ing  25 m g  
t h r o u g h  S e p h a d e x  G200, 2 peaks  were o b t a i n e d  a n d  t h e  
biological  a c t i v i t y  was r e s t r i c t ed  to t he  l a t e r  one  (see 
Figure) .  T h e  t u b e s  16-18 c o n t a i n i n g  t h e  h e m a g g l u t i n i n  
were  pooled  a n d  c o n c e n t r a t e d  to  yield 4.8 m g  p r o t e i n  
c o n t a i n i n g  a p p r o x i m a t e l y  ha l f  of t he  or ig ina l  ac t iv i ty ,  
g iv ing  a b o u t  2-fold pu r i f i ca t i on  in  t e r m s  of a c t i v i t y / r a g  
of p ro te in .  

Th i s  c rude ly  pur i f i ed  m a t e r i a l  a n d  t h e  or ig ina l  hemo-  
l y m p h  were  found  to  possess  an  e x t r a o r d i n a r y  t o x i c i t y  
for  mice  fol lowing i.v. in jec t ion .  As l i t t l e  as 0.1 ml  of a 
1/50 d i lu t ion  of t he  or ig ina l  f luid r ep r e s en t ed  a n  LI)50 dose 
on i.v. in jec t ion .  W i t h i n  30 sec of t he  i n j ec t i on  t he  mice  
showed  signs of r ap id  sha l low b r e a t h i n g  w i t h  cyanosis .  
Th i s  was  a c c o m p a n i e d  b y  o t h e r  s igns of s m o o t h  musc le  
c o n t r a c t i o n  such  as e m p t y i n g  of t h e  b l a d d e r  a n d  defeca-  
t ion .  D e a t h  occu r red  w i t h i n  1 or  2 min ,  o the rwi se  t h e  mice  
r ecove red  comple t e ly .  T h e  LDs0 dose of t h e  c rude  hemo-  
l y m p h  r e p r e s e n t e d  10 / ,g  of p r o t e i n  a n d  t he  m a t e r i a l  pur i -  
fied on  s e p h a d e x  was a b o u t  twice  as ac t ive .  

The  s imi l a r i t y  b e t w e e n  t h e  tox ic  s igns seen a n d  those  of 
acu t e  a n a p h y l a x i s  was  s t r ik ing,  t h i s  coupled  w i t h  t h e  h i g h  
h e m a g g l u t i n a t i n g  or h e m o l y t i c  a c t i v i t y  of t he  m a t e r i a l  for 

mouse  cells sugges t  a n  i n t r i g u i n g  a n a l o g y  w i t h  m a m m a l i a n  
a n t i b o d y  s y s t e m s  x. 
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Sephadex G200 fractionation of Keyhole limpet hemagglutiuin. 
Column (60 × 2 cm) was eluted with 0.15M phosphate buffered 
saline pH 7.2. All the activity was recovered in the eluate between 
160-180 ml. 

Zusammen/assung. Die H~tmolymphe  de r  Te l le rmusche l ,  
Megathura crenulata, i s t  h o c h t o x i s c h  ftir die Maus.  Gegen  
E r y t h r o z y t e n  ve r sch iedene r  S~tuger w i r k t  sie h~tmagglut i -  
n i e r end  u n d  hAmolys ierend.  
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Proteolytische Aktivitiit normaler und antigenstimulierter Makrophagen 

E i n  K e r n p r o b l e m  der  m o d e r n e n  I m m u n o l o g i e  is t  de r  
Locus  de r  A n t i k 6 r p e r b i l d u n g .  N a c h  den  A r b e i t e n  yon  
FAGREUS 1, i n sbesonde re  a b e r  n a c h  j e n e n  yon  WELLER 
u n d  CooNs ~, w u r d e  fes tges te l t t ,  dass  in  d e n  P t a s m aze l l en  
(P l a smozy ten )  A n t i k 6 r p e r  p r o d u z i e r t  werden .  Die  U n t e r -  
s u c h u n g e n  yon  DIXON 3 u n d  sp~ te r  v o n  FISHMAN et  al. 4"n 
e rgaben ,  dass  a m  Prozess  de r  A n t i k 6 r p e r p r o d u k t i o n  a u c h  
M i k r o p h a g e n  t e i l nehmen .  I h r e  Rol le  is t  j e d o c h  b i she r  n o c h  
n i c h t  ganz  gek l~r t  w o r d e n  6-11. D e n n o c h  g e h t  aus  zahl-  
re ichen  B e f u n d e n  hervor ,  dass  als e rs tes  E r g e b n i s  de r  
W e c h s e l w i r k u n g  zwischen  A n t i g e n  u n d  M a k r o p h a g  R N S  
p r o d u z i e r t  wird,  die die  A n t i k 6 r p e r s y n t h e s e  in den  P la smo-  
z y t e n  induz ie r t .  

I n  dieser  M i t t e i l u n g  w e r d e n  die R e s u l t a t e  de r  Ver~in- 
d e r u n g e n  de r  p r o t e o l y t i s c h e n  Ak t iv i tA t  de r  p o l y m o r p h e n  
K e r n l e u k o z y t e n  n a c h  E i n w i r k u n g  des  Au je szky -Vi rus  
e r6 r t e r t .  

Material und Methoden. Die U n t e r s u c h u n g e n  w u r d e n  
auf  P o l y n u c l e a r l e u k o z y t e n  yon  Mee r schwe inchen  m i t  
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L e b e n d g e w i c h t  von  350-500 g du rchge f i ih r t .  Die Tiere 
w u r d e n  bei e iner  S tandardd i~ t t  g e h a l t e n  und  ad  l i b i t u m  
m i t  W a s s e r  get rAnkt .  Vor  B e n u t z u n g  de r  Tiere wurde  
i h n e n  das  F u t t e r  en tzogen .  

Die P o l y n u c l e a r - L e u k o z y t e n  w u r d e n  g e w o n n e n  d u r c h  
zweimal ige  i.p. I n j e k t i o n  de r  Tiere  m i t  1% N a t r i u m -  
ch lor id  1., d e m  5 I E  H e p a r i n / m l  de r  L 6 s u n g  zugef i ig t  war .  
Die  D u r c h f i i h r u n g  de r  P h a g o z y t o s e  er fo lg te  m i t t e l s  I n -  
k u b a t i o n  eines Tei ls  de r  Zel len m i t  e iner  Suspens ion  des  
Au je szky -Vi rus  im Verh~il tnis  yon  50 Vi rus t e i l chen  je  Zelle 
bei  37°C, wgLhrend 30 rain,  de r  a n d e r e  Tell  de r  Zel len 
d i e n t e  als  Kont ro l le .  N a c h  A b l a u f  d ieser  F r i s t  w u r d e n  
die  i n k u b i e r t e n  wie a u c h  die Kon t ro l l ze l t en  d r e i m a l  m i t  
P B S  gewaschen  u n d  je  s i ebenma l  e ingef roren  u n d  bei  25 °C 
a u f g e t a u t .  Bei  e inem Tell  de r  ge s pa l t e t en  Zel len w u r d e  
die T r o c k e n s u b s t a n z  u n d  bei  a n d e r e m  ihre  p r o t eo l y t i s che  
Akt ivi t~i t  n a c h  de r  v o n  POLJAKOVA modi f i z i e r t en  M e t h o d e  
v o n  ANSON 13A4 b e s t i m m t .  Anges i ch t s  des v e r g l e i c h e n d e n  
C h a r a k t e r s  de r  U n t e r s u c h u n g e n  d r i i ck t en  wir  die p ro teo-  
l y t i s che  Akt ivi t~i t  n i c h t  in  I E  s o n d e r n  in  de r  p ro  S t u n d e  
aus  1 m g  t r o c k e n e r  Zel lmasse  geb i lde t en  T y r o s i n m e n g e  
aUS. 

Resultate. Die U n t e r s u c h u n g e n  w u r d e n  auf  Ze l l s ed imen t  
p e r i t o n e a l e r  F l i i ss igkei t  y o n  20 Mee r s chw e i nchen  d u r c h -  
gef i ihr t .  Die E r g e b n i s s e  w e r d e n  in de r  Tabe l le  angef i ih r t .  

Das  E n z y m s y s t e m  e n t h ~ l t  2 m l  2% Pferdeh/~moglobin ,  
0,5 m l  Puffer ,  p H  3,8 u n d  0,5 ml  E x t r a k t  yon  p o l y m o r p h -  
ke rn igen  L e u k o z y t e n ,  I n k u b a t i o n  1 h bei  37 °C. 

_&us de r  Tabe l le  g e h t  he rvo r ,  dass  v o n  1 m g  t r o c k e n e r  
Zel lmasse  n o r m a l e r  P o l y n u c l e a r l e u k o z y t e n  y o u  Pfe rde-  
h / imoglob inf i l  92 m g  T y r o s i n  u n d  y o n  d e n s e l b e n  Leuko-  
z y t e n  n a c h  A n t i g e n b e h a n d l u n g  (Aujeszky-Virus )  124 m g  
T y r o s i n  a b g e s p a l t e t  werden .  D a r a u s  folgt,  dass  s ich die 
p r o t e o l y t i s c h e  A k t i v i t / i t  d e r  P o l y n u c l e a r l e u k o z y t e n  n a c h  
B e h a n d l u n g  m i t  d e m  A u j e s zky - V i r u s  e r h6h t .  Ve rg l i chen  
m i t  d e n  u n b e h a n d e l t e n  L e u k o z y t e n  betr/~gt d ie  E r h 6 h u n g  
r u n d  34 ,5%.  

De r  biologische W e r t  d ieser  E r h 6 h u n g  de r  p ro teo ly t i -  
s chen  A k t i v i t / i t  l / isst s ich schwer  b e s t i m m e n .  E in ige  
L i t e r a t u r a n g a b e n  geben  j edoch  zu gewissen V e r m u t u n g e n  
Anlass.  

E s  wurde  fes tgestel l t ,  dass  L e u k o z y t e n  16sliche Eiweiss-  
a n t i g e n e  a u f n e h m e n ,  was  a u c h  bei  den  V i r en  w a h r s c h e i n -  
l ich d u r c h  P inozy tos i s  erfolgt~S-lL Die  K o r p u s k u l a r a n t i -  
gene, die in v o r l i e g e n d e m  Fal le  Te i l chen  des Aujeszky-  
Vi rus  s ind,  s p a l t e n  s ich ku rz  n a c h  de r  A g g l u t i n a t i o n  18. 
Die S p a l t u n g  wird  d u r c h  p r o t eo l y t i s che  E n z y m e  bewerk-  
stell igt .  Auf  G r u n d  de r  U n t e r s u c h u n g e n  yon  LAPRESLE 
u n d  DURIEUX t9 w u r d e  fes tgeste l l t ,  dass  bei  dieser  Spal-  
t u n g  Baus te i l e  g e w o n n e n  werden ,  die i h r en  a n t i g e n e n  
C h a r a k t e r  b e i b e h a l t e n .  L a u t  e iner  Re ihe  yon  B e f u n d e n  
k 6 n n e n  sich A n t i g e n f r a g m e n t e ,  w e n n  a u c h  n u r  in ge r ingen  
Mengen ,  m i t  de r  R N S  de r  P o l y n u c l e a r t e u k o z y t e n  ver -  

b inden ,  wobei  de r  p roduz i e r t e  K o m p l e x  i m s t a n d e  w~ire, 
die /3 i ldung v o n  A n t i g e n k 6 r p e r n  zu i nduz i e r en  2°. So ge- 
l ang  es e inem yon  uns,  mi t t e l s  Ribonucleins~ture,  die aus  
m i t  Au je szky -Vi rus  b e h a n d e l t e n  P o l y n u c l e a r l e u k o z y t e n  
isol ier t  w u r d e m ,  in n o r m a l e n  L y m p h k n o t e n z e l t e n  An t i -  
k 6 r p e r  zu induz ie ren ,  welche  ih re r se i t s  i m s t a n d e  s ind,  die 
z y t o p a t h o g e n e  V~rirkung des  Au je szky -Vi rus  zu neu t r a l i -  
s ieren  ,1. 

Auf  G r u n d  de r  ob igen  A n g a b e n  d t i r f te  die E r h 6 h u n g  
de r  p r o t e o l y t i s c h e n  Akt ivi t~t t  de r  P o l y n u c l e a r l e u k o z y t e n  
e ine  S c h u t z r e a k t i o n  sein,  bei  de r  A n t i k 6 r p e r  gegen  da s  
v e r w e n d e t e  Vi rus  p r o d u z i e r t  werden .  

Proteolytische Aktivitlit normalcr mid antigenstimttlierter Poly- 
nuclearleukozyten 

Polynuclcarleukozyten 

normal antigen- 
stimuliert 

Anzahl der Versuche 20 20 
Durehschnittswert der proteolytischen 92 124 
Aktivitht 
Standardabweichung 3,5 3,1 

mg freigewordenes Tyrosin je mg trockene Zellmasse im Laufe 1 h 
bei 37 °C. 

Summary .  T h e  p ro t eo ly t i c  a c t i v i t y  of p o l y n u c t e a r  leuco- 
cy tes  of t h e  gu inea -p ig  was  d e t e r m i n e d  p r io r  to  a n d  a f t e r  
i n c u b a t i o n  w i t h  t h e  p s e u d o r a b i e s  v i ru s  ( the  v i rus  of 
A u j e s z k y  disease).  I t  was  found  t h a t  t h e  p ro t eo ly t i c  
a c t i v i t y  of l eucocytes  t r e a t e d  w i t h  t he  v i rus  was  inc reased  
b y  34.5%.  T h e r e  is a b r ie f  d iscuss ion  of t h e  biological  
va lue  of t h e  inc reased  p ro t eo ty t i c  a c t i v i t y .  
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Experimental  Antibodies to Walker Ascitic T u m o u r  Cell Nuclei: Their Product ion and Biological  
Activity 

R e c e n t l y  we h a v e  descr ibed  t he  e x p e r i m e n t a l  p roduc -  
t i on  of i m m u n o f l u o r e s c e n t  specific an t ibod ie s  in  r a b b i t s  to  
h u m a n  leucocy te  nuclei  1. T he  p r e s e n t  r e p o r t  conce rns  t he  
p r o d u c t i o n  of a n t i s e r a  aga i n s t  W a l k e r  asci t ic  t u m o u r  cell 
nucle i  for t h e  pu rpose  of d e t e r m i n i n g  the i r  biological  ac t i -  
v i t y  in  vivo.  

Material and methods. W a l k e r  asci t ic  cells were o b t a i n e d  
b y  p e r i t o n e a l  a s p i r a t i o n  f rom 30 female  r a t s  (Wis t a r  s t ra in ,  

150-200 g). W a l k e r  cell nuclei  were i so la ted  in sucrose  2 
a n d  in c i t r ic  acid m e d i a  1. F o r  t he  i m m u n i z a t i o n ,  nuc le i  
p r e - i n c u b a t e d  w i t h  ac t ive  h u m a n  a n t i n u c l e a r  sera  or  non -  

i D. "J~ITNAN and L. CEBECAUER, Folia biol., Praha IJ, 215 (1968). 
2 H. Busctt, W. C. STARBUCK and J. R, DAvis, Cancer Res. 19, 684 
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