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po lyp ' s  ec tode rm.  B u t  the re  are also e c t o d e r m a l  musc le  
cells t h e  f ibres  of wh ich  bulge  into t he  mesoglea ,  a n d  
o the rs  wh ich  are localized comple t e ly  w i th in  t he  mesog lea  
t h u s  r e p r e s e n t i n g  pure  m y o c y t e s  wh ich  lack an  epi- 
the l ia l  p a r t  as in Carybdea (Figure  2). F r o m  th i s  s t u d y  
it  b eco m es  clear t h a t  t he  c u b o p o l y p ' s  m u s c u l a r  s y s t e m  
has  f ea tu re s  cha rac t e r i s t i c  of b o t h  the  s c y p h o p o l y p  a n d  
h y d r o p o l y p ,  y e t  it  is neve r the l e s s  un ique .  

T he  his to logical  i n v e s t i g a t i o n  of the  po lyps  of Carybdea 
and  Tripedalia yie lded t he  o t h e r  su rp r i z ing  resu l t  t h a t  
the  c u b o p o l y p  possesses  a ne rve  r ing.  Scypho-  a n d  h y d r o -  
po lyps  h a v e  n o t  beeI1 r epor t ed  to possess  ne rve  r ings  
wh ich  are cha rac te r i s t i c  of the  m e d u s o i d  p h a s e  of t he  

Cubozoa  a n d  Hydrozoa .  As is d e m o n s t r a t e d  in F igure  3, 
the  ne rve  r ing  of the  c u b o p o l y p  is localized nea r  t he  
j u n c t i o n  of t he  oral cone a n d  t he  t e n t a c u l a r  region, a n d  
cons is t s  of an  e c tode rma l  a nd  e n d o d e r m a l  ne rve  r ing  pair .  
T h a t  a ne rve  r ing  could be s h o w n  to ex i s t  in the  po lyp  
gene ra t i on  is i m p o r t a n t  f r om t h e  po in t  of evolu t ion ,  as 
in t he  p h y l u m  Cnidar ia  t he  po lyp  r ep re sen t s  the  p r i m a r y  
gene ra t i on  in wh ich  t r ansspec i f i c  a nd  m a c r o - e v o l u t i o n  
ha s  been  effective.  

All r e su l t s  con f i rm  t h a t  a new class Cubozoa  m u s t  be 
e s t ab l i shed  a nd  g iven  t he  s y s t e m a t i c  a nd  e v o l u t i o n a r y  
pos i t ion  be tw e e n  the  basic  class  of Scyphozoa  a nd  t he  
more  a d v a n c e d  class of H ydroz oa .  
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Summary. Cell e lec t rophore t ic  d a t a  a n d  q u a n t i t a t i v e  sialic acid d e t e r m i n a t i o n  show t h a t ,  16 to 20 h a f te r  i.p. i m p l a n t a -  
t ion  of n e u r a m i n i d a s e - t r e a t e d  L 5222 r a t  l e u k e m i a  cells, t h e  or iginal  sialic acid c o n t e n t  a t  t he  cell pe r i phe ry  is recon-  
s t i t u t ed .  

T he  s igni f icance  of sialic acid moie t ies  as c o n s t i t u e n t s  
of the  cell su r face  is still  la rgely  u n k n o w n  2. One poss ible  
role to wh ich  p a r t i cu l a r  a t t e n t i o n  ha s  been  focused  d u r i n g  
t he  p a s t  yea r s  is t h a t  of m a s k i n g  an t igen ic  s i t e sa -L  In  all 
e x p e r i m e n t s  w i th  n e u r a m i n i d a s e - t r e a t e d  cells, t h e  t i m e  
requ i red  for r eg en e ra t i on  of sur face  sialic acid h a s  to  be 
t a k e n  in to  cons ide ra t ion .  OnIy  a l imi ted  a m o u n t  of 
r e l e v a n t  d a t a  is avai lable ,  all conce rn ing  in v i t ro -con-  
d i t ions  a ~2. For  our  s tud ie s  on the  inf luence  of n e u r a m i n i -  
dase  t r e a t m e n t  on sp read  of l e u k e m i a  cells, i n f o r m a t i o n  
a b o u t  in v iv o - r eg en e ra t i on  of sialic acid is ind i spensab le .  
As t h e  b iochemica l  m e c h a n i s m  of th i s  r e s t i t u t i o n  - re- 
s y n t h e s i s  or u t i l i za t ion  of c o n s t i t u e n t s  f r om the  env i ron-  
m e n t  - is of no i m m e d i a t e  i m p o r t a n c e  for our  e x p e r i m e n -  
ta l  model ,  we d e t e r m i n e d  t he  t i m e  nece s sa ry  for res to ra -  
t i on  of t h e  n o r m a l  sialic acid c o m p l e m e n t  b y  i m p l a n t i n g  
n e u r a m i n i d a s e - t r e a t e d  l eukemia  cells in to  the  pe r i tonea l  
c a v i t y  of syngene ic  hos t s .  
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Reappearance of sialic acid at the surface of neuramilddase-treated 
L 5222 leukemia cells after i.p. implantation in the BDIX rat. 

Materials and methods. The  u n d i f f e r e n t i a t e d  l e uke mia  
L 5222, i nduced  a nd  p r o p a g a t e d  b y  IVANKOVlC a nd  
ZELLER ~a in the  inbred  B D I X  r a t  ~4, was  ut i l ized in th i s  
s t udy .  4 to 5 d a y s  a f te r  the  i.p. i m p l a n t a t i o n  of 50 • 10~ 
L 5222 l e u k e m i a  cells, t h e  cells were h a r v e s t e d  by  r ins ing  
the  pe r i tonea l  c a v i t y  w i th  ba l a nc e d  sa l t  so lu t ion  (BSS) 
c o n t a i n i n g  isotonic  s o d i u m  c i t r a t e  (9:1 v/v) .  The  cells, 
t e r m e d  s t a n d a r d  washed ,  were cen t r i fuged  3 t ime s  w i th  
0.145 M NaC1 for 5 m in  a t  150 g (ratio of w a s h i n g  f luid to 
pa c ke d  cells 40 : 1). Pur i f ied  n e u r a m i n i d a s e  (E.C. 3.2.1.18) 
f rom Vibrio cholerae (Behr ingwerke  M a r b u r g / L a h n ,  W e s t  
G e r m a n y )  was  used  in a f inal  c o n c e n t r a t i o n  of 0.5 u n i t s /  
10~ cells. The  cells were e n z y m e - t r e a t e d  for 50 m i n  a t  
37 ~ on a rocker  p l a t fo rm.  Cont ro l  cells were i n c u b a t e d  
in Tris-buffered saline (TBS),  p H  7.3, u n d e r  ident ica l  
condi t ions .  Sialic acid was  e s t i m a t e d  accord ing  to t he  
m e t h o d  of WARREN zs. S y n t h e t i c  N-ace ty l  n e u r a m i n i c  
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acid in i ts  c rys ta l l ine  form, o b t a i n e d  f rom Sigma Chemica l  
Corpora t ion ,  St. Louis,  Mo., USA,  se rved  as s t a n d a r d .  
The  s u p e r n a t a n t  f luids of neu r am i n i da s e -  a n d  T B S -  
t r e a t e d  l eukemia  cells were ana lyzed ,  and  t he  sialic acid 
c o n t e n t  r e l a t ed  to t he  n u m b e r  of cells i ncuba ted .  Cel lular  
e l ec t rophore t i c  m o b i l i t y  (epm) of cells suspended  in  
0.145 M NaC1, p H  7.2 • 0.2, was m e a s u r e d  w i t h  a Zeiss 
c y t o p h e r o m e t e r  as descr ibed  beforel6.  

50 • 106 n e u r a m i n i d a s e - t r e a t e d  cells were i.p. i m p l a n t e d  
in 35 B D I X  rats .  5 an i m a l s  were sacrif iced eve ry  4 h up  to  
24 h, also a t  48 h a f t e r  i m p l a n t a t i o n ,  and  t he  t u m o r  cells 
h a r v e s t e d  as s t a t e d  above .  P a r t  of t he  cells were aga in  
s t a n d a r d  washed ,  p a r t  were t r e a t e d  w i t h  n e u r a m i n i d a s e  
and TBS,  respect ive ly ,  and  the i r  epm  measured .  The  
sialic acid c o n t e n t  was  d e t e r m i n e d  f rom t he  s u p e r n a t a n t s  
of t he  2 g roups  of t r e a t e d  cells. 

Results. The  sialic acid c o n t e n t  in  t h e  s u p e r n a t a n t  of 
L 5222 l eukemia  cells a f t e r  t r e a t m e n t  w i t h  n e u r a m i n i -  
dase  was in the  o rder  of 27 ag/109 cells. A second 
e n z y m e  i n c u b a t i o n  yie lded negligible a m o u n t s  of sialic 
acid only, whi le  t he  s u p e r n a t a n t s  of T B S - t r e a t e d  con-  
t rols  were free of sialic acid. M e a s u r e m e n t s  of t he  e lectro-  
phore t i c  m o b i l i t y  showed  t h a t  s t a n d a r d  washed  l eukemia  
cells h a d  va lues  of -0 .84  • 0.05 SD a m  sec-~V 1 cm 
(mean  of 17 d i f fe ren t  exper iments ) .  I n c u b a t i o n  w i t h  
n e u r a m i n i d a s e  lowered t he  mob i l i t y  b y  38% to -0 .52  • 
0.05 SD ~,m sec -~V -~ cm (mean  of 11 d i f fe rent  exper i -  
ments} if c o m p a r e d  to  T B S - i n c n b a t e d  cont ro ls  (0.84 • 
0.04 SD a m  s e c - l V  -~ cm as m e a n  of 9 d i f fe ren t  exper i -  
ments ) .  The  g r adua l  r e a p p e a r a n c e  of sialic acid moiet ies  
on l eukemia  cells t r e a t e d  w i t h  neu ramin idase ,  re im-  
p lan ted ,  and  t h e n  h a r v e s t e d  a t  t he  t ime  in te rva l s  ind ica t -  

ed, is p r e sen t ed  in the  Figure.  Sialic acid and  surface  
charge  s t a r t  to  be r e s t i t u t e d  i m m e d i a t e l y  a f t e r  cessa t ion  
of t he  e n z y m e  t r e a t m e n t .  The  or ig ina l  sialic acid c o n t e n t  
is r ega ined  a f te r  20 h, while  t he  e lec t rophore t i c  m o b i l i t y  
va lues  are no rma l i zed  a f t e r  16 h. 

Discussion. The  resu l t s  p r e s e n t e d  in th i s  s t u d y  cor- 
r e spond  r o u g h l y  to  pub l i shed  d a t a  on  in v i t ro -mode l s  
and  show t h a t  cel lular  a l t e r a t i ons  i nduced  b y  r emova l  of 
neu ramin ida se - s ens i t i ve  sialic acid res idues  are of s h o r t  
du ra t ion .  This  fac t  is p a r t i c u l a r l y  i m p o r t a n t  for a t t e m p t s  
to  expose  cell surface  an t igens  m a s k e d  b y  sialic acid 
moiet ies.  I t  shou ld  be real ized t h a t  t he  la t ter ,  a f t e r  
cessa t ion  of n e u r a m i n i d a s e  t r e a t m e n t ,  beg in  to r e a p p e a r  
immed ia t e ly .  A l t h o u g h  th i s  m a y  sti l l  be c o m p a t i b l e  w i t h  
de t ec t ion  of the  u n m a s k e d  an t igens  b y  surve i l lance  
mechan i sms ,  t he  s i t ua t ion  is u n c e r t a i n  w i t h  regard  to t he  
ensu ing  i m m u n e  reac t ions .  W e  h a v e  to  assume t h a t  
classical an t ibod ie s  and  sens i t ized  l y m p h o c y t e s  will on ly  
be  ava i l ab le  a f te r  the  t a r g e t  cells h a v e  r e c o n s t i t u t e d  t h e i r  
or ig inal  surface conf igura t ion .  However ,  in  view of t he  
conf l ic t ing  resu l t s  in  the  l i t e r a tu re  on t he  fa te  of neu ra -  
m i n i d a s e - t r e a t e d  t u m o r  cells, t h e  ope ra t i on  of n a t u r a l  
an t ibod ies  to  ' c ryp t i c '  m e m b r a n e  an t igens  u n m a s k e d  b y  
n e u r a m i n i d a s e  t r ea tmen t*~ , l s  should  be  t a k e n  in to  
account .  
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Summary. N e u r a l  t u b e  defects  caused  b y  c o n c a n a v a l i n  A in ch ick  e m b r y o s  are consequences  of change  in the  cell sur-  
face of deve lop ing  neu r oep i t he l i um .  

M a n y  phys i cochemica l  agen t s  h a v e  been  found  to 
in te r fe re  w i t h  n e u r u l a t i o n  of t he  ch ick  e m b r y o  w h e n  
appl ied  du r ing  t he  ea r ly  s tages  of deve lopmen t .  Desp i te  
new i n f o r m a t i o n  concern ing  t he  e t io logy of cen t r a l  
ne rvous  s y s t e m  abnorma l i t i e s ,  m u c h  is ye t  to  be l ea rned  
a b o u t  t h e  u n d e r l y i n g  m e c h a n i s m s  respons ib le  for neu ra l  
t u b e  closure. R e c e n t  ev idence  has  sugges ted  t h a t  d r iv ing  
forces for closure of t he  neu ra l  t u b e  arize, a t  leas t  in par t ,  
f rom the  cons t r i c t ion  of mic ro f i l amen t s  and  e longa t ion  
of cells u n d e r  t h e  inf luence  of mic ro tubu le s  2-4. Our  
p rev ious  s t u d y  5 showed  t h a t  c o n c a n a v a l i n  A (Con A), a 
p l a n t  agg lu t in in  t h a t  b inds  to cell surface t e r m i n a l  
glycosyl  and  m a n n o s y l  res idues  of glycol ipids and  glyco- 
p ro te ins  6,7, se lect ively  i n h i b i t e d  n e u r u l a t i o n  and  in te r -  
k ine t ic  nuc l ea r  m i g r a t i o n  in e x p l a n t e d  ear ly  ch ick  
embryos .  These  f ind ings  sugges t  t h a t  closure of t he  neu ra l  
t ube  is s t rong ly  in f luenced  b y  t he  cell surface. The  
ob jec t ive  of th i s  s t u d y  was to e l abo ra t e  f u r t h e r  c ausa t i ve  
m e c h a n i s m s  of Con A ac t ion  in p roduc ing  neura l  t u b e  
defects  in ch ick  embryos .  

Materials and methods. Two e x p e r i m e n t a l  series were 
carried out.  I n  t he  f i rs t  series, fert i le W h i t e  L egho rn  
eggs were i n c u b a t e d  a t  37.5~ to  o b t a i n  e m b r y o s  a t  
stage 4 of d e v e l o p m e n t  s. E m b r y o s  were e x p l a n t e d  b y  

N e w ' s "  t echn ique .  T h i n  a l b u m e n  ( n u t r i e n t  med ium)  
w i t h  or w i t h o u t  16 [xg/ml Con A, a c o n c e n t r a t i o n  which  
s t rong ly  inh ib i t s  n e u r u l a t i o n  of ch ick  embryos  a, was 
added  ou ts ide  t he  glass ring. Af te r  24 h of incuba t ion ,  
neu ra l  t i ssue  was isola ted f rom r a n d o m l y  selected con t ro l  
and  e x p e r i m e n t a l  embryos ,  f ixed for 1 h in 3~o p h o s p h a t e -  
buffered  g lu t a ra ldehyde ,  r insed  severa l  t imes  in buf fe red  
sucrose solut ion,  and  pos t f ixed  for 1 h in 1% p h o s p h a t e -  
buf fe red  o s m i u m  te t rox ide .  Af ter  f ixa t ion,  spec imens  were 
d e h y d r a t e d  in g raded  e thano l  series and  e m b e d d e d  in a 
m i x t u r e  of E p o n  and  Ara ld i te .  Th ick  sect ions  s t a ined  
w i th  to lu id ine  blue were p r e p a r e d  for l igh t  microscopy.  
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