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s u c h  t r e a t m e n t .  These  resu l t s  are in a g r e e m e n t  w i th  
earl ier  r e su l t s  w i th  V C N - t r e a t e d  h u m a n  e r y t h r o c y t e s  a nd  
l y m p h o c y t e s ,  u s ing  va r ious  h o m o l o g o u s  and  he te ro-  
logous  sera  as well as p l a n t  lectins4, 9, 10. The  presence  of 
n a t u r a l l y  occur r ing  an t ibod ies  in h u m a n  a n d  va r ious  
a n i m a l  sera  w i th  specif ici t ies for f i -n-ga lac tosyl  or 
lae tosyl  d e t e r m i n a n t s  raises  an  i m p o r t a n t  ques t i on  
r ega rd ing  the i r  f u nc t i ona l  s igni f icance  ~~ R e s u l t s  pre-  
s en t ed  here  d e m o n s t r a t e  t h a t  t hese  an t ibod ies  could be 
t he  p r o d u c t  of an  i m m u n e  re sponse  to a d iscre te  set  
of an t igen ic  d e t e r m i n a n t s  p r e s e n t  on t he  sur face  of some  
mic roo rgan i sms .  Low t i t r e s  of such  an t ibod ies  in n o r m a l  
sera  m a y  reflect  a res idua l  a c t i v i t y  of a p rev ious  i m m u n e  
response ,  or mere  c o n t a c t  of the  hos t  w i th  the  micro-  
o rgan i sm.  I t  is of i n t e r e s t  to no te  t h a t  f i-D-galactosyl  
d e t e r m i n a n t  is p r e s e n t  on t he  sur face  of pneumococcus 
t ype  X I V  po lysaccha r ide  1,, while  lactose  is the  i m m u n o -  
d o m i n a n t  su g a r  of Streptococcus/aecalis 15 

Var ious  workers  1~ h a v e  s h o w n  t h a t  these  an t i -  
bodies  wh ich  reac t  wi th  V C N - t r e a t e d  cells are m a i n l y  of 
IgM class. R e s u l t s  p r e s e n t e d  here  agree w i th  these  
f ind ings  an d  d e m o n s t r a t e  f u r t h e r  t h a t  the  i m m u n e  

response  does no t  m a t u r e  du r ing  the  course  of infec t ion  
so far  as t he  swi tch  f rom IgM to IgG class of a n t i b o d y  
s y n t h e s i s  is concerned.  IgM s y n t h e s i s  is genera l ly  con-  
s idered as T -ce l l - i ndependen t  response ,  a nd  i t  is possible  
t h a t  some  of the  po lysaccha r ide  d e t e r m i n a n t s  of L. 
enriettii m e m b r a n e  are T-cell  i n d e p e n d e n t  in n a t u r e  ill 
gu inea-p igs .  Similar  t y p e  of IgM response  is cha rac te r i s t i c  
of severa l  o the r  po lysaccha r ide  a n t i ge ns  16 ~s. 

The  lack  of a n y  s t r ik ing  cor re la t ion  be tw e e n  t he  F A T  
a nd  H A  t i t r e s  (Table I) d e m o n s t r a t e s  the  h e t e r o g e n e i t y  of 
the  an t igen ic  d e t e r m i n a n t s  of the  s y s t e m .  Guinea-p ig  
i m m u n e  response  was  p r o b a b l y  d i rec ted  a ga in s t  a 
v a r i e t y  of d e t e r m i n a n t s  of t he  paras i te ,  on ly  a few of 
which  were be ing  p icked up  b y  the  h e m a g g l u t i n a t i o n  
a s sa y  s y s t e m  descr ibed here.  
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Summary. A new k ind  of cell process  is descr ibed in l eukemic  cells in two cases  of h i s t iocy t ic  mal ignanc ies .  T h e y  were 
ev iden t  b o t h  w i th  l igh t  m ic ro scopy  and  s cann ing  e lect ron microscopy .  As t h e y  h a v e  a t ubu la r ,  w o r m  like appea rance ,  
t he  n a m e  v e r m i p o d i a  has  been  g iven  to t h e m .  

D u r i n g  the  course  of our  s tud ies  on two cases  of his t io-  
cyt ic  ma l ignanc ie s  we h a v e  obse rved  an  u n u s u a l  and  h i th -  
erto undesc r ibed  v a r i e t y  of cell process  in the  Ieukaemic  
cells in the  per iphera l  blood (Figures  1 3). The  mor -  
pho logy  of m a l i g n a n t  h i s t iocy tos i s  1,2 and  h i s t iocy t ic  
l y m p h o m a  a,~ h a s  been  p rev ious ly  described,  inc lud ing  
the  s c a n n i n g  electron f ea tu re s  5 b u t  cell processes  suc h  
as those  s h o w n  here  were no t  noted .  
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Fig. 1. Vermipodia as seen in a wet preparation. • 950. Fig. 2. Wright-Giemsa stained blood smear showing a leukaemie 
cell with a vermipodium. • 2,700. 
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Fig. 3. Scanning electromnicro- 
graph showing a cell with 4 or 5 
vermil)odia (arrowheads). • 7,400. 

These new cell processes were observed by  us in 1. we t  
p repara t ions  of per iphera l  blood (Figure 1), 2. blood 
films s ta ined  wi th  Wr igh t -Giemsa  s ta in  (Figure 2) and 
3. in scanning electron microscopic p repara t ions  of leuco- 
cy te  rich p lasma fract ion of f reshly  collected blood f ixed 
in 2% g lu te ra ldehyde  (Figure 3). 

As can be seen in Figure 3, these new processes are 
charac ter ized  by  1, the i r  worm-l ike cylindrical  shape,  
2. the i r  origin f rom a small  area (base of the  process) of 
t he  cell c i rcumference  and 3. the  absence of microspikes  
on the i r  surface or distal  end. Their  worm-l ike appear -  
ances leads us to suggest  t h a t  these  processes should be 
called ' ve rmipod ia '  (vermis = worm;  pes = foot. L.) 
Occasional ly only  a single ve rmipod ium was seen on a 
cell b u t  more of ten  2 to 5 such processes were found 
arizing f rom a cell surface. 

Vermipod ia  are clearly qui te  d i f fe rent  f rom uropodia  ~, 6 
which  are soli tary,  broad-based,  t aper ing  processes which  
t e r m i n a t e  in microspikes.  Vermipod ia  also bear  no re- 
semblence  to  pseudopodia ,  which  are b lun t  p ro jec t ions  
on the  cell surface, used by  cells such as neu t rophi l  leuco- 
cytes  and am oeba  for locomot ion and  phagocytos i s ;  nor  
are t h e y  akin to  cilia or flagella which  are slender,  whip-  
like processes,  or to  microvill i  which  are small,  s lender,  
f inger-like pro jec t ions  of the  cell surface (for a full 
review of cell processes see reference 7). 

The exac t  na ture ,  funct ion  and  significance of vermi-  
podia  was no t  revealed by  our  s tudy.  The fact  t h a t  t h e y  
have  been  seen on ma l ignan t  cells suggests,  t h a t  t h e y  
migh t  be a typ ica l  or pathological  a l te ra t ions  of t he  cell 
surface wi th  l i t t le funct ional  significance. The idea t h a t  
t h e y  are an a typ ica l  locomotor  organ, or feet  is con- 
ceivable b u t  the re  is no concre te  evidence to  suppor t  such 
a not ion.  I t  has  been  suggested ~ t h a t  some pro jec t ions  
such as uropodia  m a y  serve to  explore  con tac t  wi th  o the r  
cells. Similarly one m a y  argue t h a t  ve rmipod ia  m a y  also 
serve such a funct ion,  for h is t iocytes  and  l ymphocy te s  
are known  to  es tabl ish  in t r acy top lasmic  connec t ions  ~-1~ 

B u t  once again any  di rect  proof  t h a t  vermipodia  sub- 
serve such a funct ion  is lacking. 

Final ly  it is wor th  po in t ing  out  t h a t  u l t r a th in  sect ions 
f rom pellets of these  cells were examined  wi th  the  t rans -  
mission electron microscope bu t  we could not  conf ident ly  
iden t i fy  ve rmipod ia  by  th is  technique.  This is only  to be 
expec ted  for the  chances  of cu t t ing  such long con to r t ed  
smal l -based processes along the i r  ent i re  l eng th  or even  a 
ma jo r  p a r t  of the i r  length  are ve ry  small  indeed. 
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