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Agglutination of cells by coneanavalin A and pea phytohemagglutinin 

EXPERIENTIA 28/9  
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The cell concentrations used in agglutination assay ranged from 0.8 • 106 to 2.5 • l0 s cells]ml. The appropriate range of concentrations was 
determined by pretesting to meet rigid serological criteria for reading agglutination. One plus sign (+)  designates only small macroscopically 
observable clumps resisting a gentle shaking with tes t tube; 2 plusses (+  +)  = clumps at least twice big as one plus clumps; 3 plusses ( + + +)  
= very large clumps only. The plus-minus sign covers a range of microscopical clumps (3-20 cells) mixed with numerous tree single cells. ~) In 

�9 this case con A prepared by the Agrawal and Goldstein procedure was tested for comparison with the all other results obtained with con A 
manufactured by Catbioehem. 

' u n c o u p l i n g '  effect.  The  s l i gh t l y  h i g h e r  a n d  m o r e  p ro -  
n o u n c e d  a g g l u t i n a t i o n  a c t i v i t y  of  p e a p h y t o h e m a g g l u t i n i n  
is p r o b a b l y  due  to  i t s  h i g h e r  m o l e c u l a r  u n i f o r m i t y  a t  
phys io log i ca l  p H  1. 

Zusammen[assung. P h y t o h a e m a g g I u t i n i n ,  a u s  der  E r b s e  
Pisum sativum L. isol ier t ,  a g g l u t i n i e r t  v o r n e h m l i c h  
T u m o r z e l l e n ,  ~hnl ich  wie  C o n c a n a v a l i n  A. Die  d u t c h  
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Phospholipid-Calcium Complexes in Experimental Tumors 

E x p e r i m e n t a l  t u m o r s  s h o w  a v e r y  h i g h  ca l c i m n  u p t a k O .  
A la rge  a m o u n t  of t h e  i n c o r p o r a t e d  45Ca is local ized in t h e  
m i c r o s o m a l  f r ac t i on  ~ w h i c h  c o n t a i n s  f r a g m e n t s  of m a n y  
cel lu lar  m e m b r a n e s  8. I t  is pos s ib l e  t h a t  bes ides  t h e  con-  
t r i b u t i o n  of t h e  p r o b a b l e  nuc le ic  ac id -ca l c ium i n t e r ac -  
t i o n  2 a v e r y  s ign i f i can t  p a r t  of t h i s  i n c o r p o r a t i o n  is due  
to  p h o s p h o l i p i d - c a l c i u m  c o m p l e x  f o r m a t i o n .  A r e c e n t l y  
r e p o r t e d  inc rease  in t u m o r s  of t h e  m e m b r a n e - b o u n d  
c a I c i u m  4 a p p e a r s  to  c o r r o b o r a t e  t h i s  a s s u m p t i o n .  F u r t h e r -  

more ,  i t  h a s  b e e n  d e m o n s t r a t e d  t h a t  t h e  b i n d i n g  of  
ca l c ium b y  acidic p h o s p h o l i p i d s ,  p h o s p h a t i d y l s e r i n e  (PS)  
a n d  p h o s p h a t i d y l e t h a n o l a m i n e  (PE) ,  is e n h a n c e d  in t h e  
p r e s e n c e  of p h o s p h a t e  ion ~. 

I n  t h e  p r e s e n t  e x p e r i m e n t a l  w o r k s  t h e  p h o s p h o l i p i d s  
f r o m  E h r l i c h  asci tes ,  l y m p h a t i c  l e u k e m i a  B W 5 1 4 7  a n d  
l y m p h o s a r c o m a  6 C 3 H E D  were  e x t r a c t e d  u s i n g  t h e  or- 
gan ic  p h a s e  of a m i x t u r e  of c h l o r o f o r m - m e t h a n o l - w a t e r  
( 2 :1 :2  b y  vo lume) .  T h e  e x t r a c t  w a s  w a s h e d  3 t i m e s  w i t h  
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the  aqueous  phase, evapora ted  under  v a c u u m  and the  
excess l ipid (non complexed)  was separa ted  washing 3 
t imes  wi th  e thanol -d ie thyl  e ther  (3:1 by  volume).  The  
insoluble complex  was dissolved in concen t ra ted  fo rmic  
acid  and par t i t ioned  be tween  the  organic and aqueous  
layers of ch loroform-methanol  1 N  HC1 (200:100:75 by  
volume) as described elsewhereK Samples  of the  non 
complexed  lipid, complex  dissolved in chloroform and 
par t i t ion  l ipids remain ing  in the  organic layer  of the  
par t i t ioned  complex  were analyzed by  th in- layer  chroma-  
tog raphy  on basic plates  of silica gel wi thou t  calcium 
sulfate binder,  using chloroform-methanol-glac ia l  acetic 
ac id-water  (50 :25 :7 :3  by volume) as solvent  6. Pure  
s tandards  of PS  and P E  were chromatographed  on the  
same plate.  The  spots were located, using n inhydr in  
reagent  (Figure). The analysis indicates  t ha t  prac t ica l ly  
the  to t a l  PS  and pa r t  of t he  P E  are present  in the  t u m o r  
as phosphol ip id-calc ium phospha te  complex  (Figure, 4, 5 
6). These complexes  show a non-migra t ing  moie ty  which 

disappears  by par t i t ion  (Figure, 7, 8 and 9). Phosphorus  
was de termined  in the  par t i t ion  aqueous  layer  (inorganic 
phosphate)  as well as in the  organic par t i t ion  layer  and 
non complexed  ex t rac t  af ter  hydrolys is  w i th  t t C L O  4 by  
the  me thod  of MARTIN and DoTYL Calcium was deter-  
mined  in the aqueous par t i t ion  layer  according to SOB~L 
and HANOK 8. For  Ehr l ich  ascites the  molar  ra t io  found 
was 64:8:15:15 (P  as non complexed phospholipid : P as 
complexed phosphol ipid:  P as inorganic phospha te :  Ca). 

Since i t  has been pos tu la ted  tha t  phospholipids m a y  be 
involved  in calcification at  sites of p r imary  mineral izat ion 5, 
the  i m p o r t a n c e  of these exper imenta l  results in the  inter-  
p re ta t ion  of the  tumor  calcif icat ion process and of the  
carcinogenesis p rob lem itself is clear when approached 
f rom the  m e m b r a n e  phenomena  poin t  Of v iew 9. 

Zusammen/assung. Die chromatographische  Trennung  
und chemische Analyse der Phosphol ipide yon  Versuchs- 
t umoren  zeigte, dass die gr6sste Menge yon Phosphat idy l -  
serin und ein Teil  des Phospha t idy lae thano lamin  mi t  
Ka lz ium und Phospha t - Ion  komplex ie r t  sind. Dieses 
Ergebnis  beweist  die m6gliche Bedeu tung  dieser Kom-  
plexe  in der Kalz i f ikat ion des Tumors  und in den Eigen-  
schaf ten der Zel lenmembrane.  

Tumor/orschung der Ruhr- Universitiit, 
Klinikum Essen, Hufelandstrasse 55, 
D-43 Essen (Germany), 8 March 7972. 

L. J. A ~ G m L ~ I  

Thin-layer chromatography and ninhydrin detection of : uncomplexed 
phospholipids (1,2,3) ; complexed phospholipids (4, 5,6) and parti- 
tioned complex (7,8,9); Ehrlich ascites: 1, 4 and 7; lymphatic 
leukemia BVV5147: 2, 5 and 8; lymphosarcoma 6C3HED: 3, 6 and 9. 
a) Standard of phosphatidyl serine, b) Standard of phosphatidyl 
ethanolamine. 
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D i s t r i b u t i o n  of P a r t i c u l a t e  E l e m e n t s  at the  A x o l e m m a  of P r e t e r m i n a l  and T e r m i n a l  Vegeta t ive  
N e r v e  F ibers  as  Revea l ed  by F r e e z e - E t c h i n g  

Freeze-e tching has p roved  to be a useful tool  for s tudy-  
ing the  surfaces of biological  membranes .  Most of the  
membranes  inves t iga ted  by this me thod  showed surfaces 
car ry ing  part icles  of different  means  and amounts .  I t  has 
been suggested tha t  these part icles  m a y  represent  globular  
proteins  located in the  in t e rnum of the  b iomembranes  1-~. 
The  appl ica t ion  of freeze-etching to nervous  tissues has 
proved  to be successful when studies of the  synapt ic  
region of the  CNS were carr ied out  4-~. No da ta  are 
avai lable  about  membrane  faces of the  per ipheral  auto-  
nomic  tissue, especial ly of the  t e rmina l  'eff icient  pa r t '  10. 
Previous  inves t igat ions  of the  myel in  of per ipheral  nerves  
demonstraTed a ra ther  fine granula t ion  of the  single 
lamel la  at  its exter ior  surface, which is explained by the  
metabol ic  inac t iv i ty  of the  myelinT, s. The  present  s tudy  
was in tended  to clar ify whether  there  is a significant  

change of the axolemma of autonomic nerves in their 
course f rom pre te rmina l  to  t e rmina l  regions. 

Ductus  deferens obta ined  f rom adul t  whi te  rats  were 
dissected immed ia t e ly  af ter  p repara t ion  and t rea ted  wi th  
phospha te  buffer  a t  p H  7.4, conta in ing 25% glycerol.  
Af te r  hav ing  been frozen in l iquid nitrogen, the  specimens 
were freeze-etched and repl icated in  a ]3alzers high v a c u u m  
uni t  (BA 360 M). Measurements  of the  replicas were made  
by a quarz  crystal  th in  f i lm oscillator. The thickness of,  
the  replicas var ied  be tween  20-30 _& for PL/C and 200-300 

for carbon alone. All  the  specimens s tudied were t aken  
f rom unf ixed tissue. The  fracture  exposes the  intracel lular  
faces of the  a x o l e m m a  of p re te rmina l  au tonomic  nerves  
and of the  cy to l emm of the  Schwann cell. The  axo lemma 
of the  p re te rmina l  au tonomic  nerves does no t  differ ve ry  
much  from the  neur i l emm of mye l ina ted  nerves.  Par t ic les  


