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Summary. U n u s u a l  c lub - shaped  processes t lave been  seen in  t h e  l y m p h o b l a s t s  in  t h e  p e r i p h e r a l  b lood of case of un-  
t r e a t e d  acu te  leukemia .  These  arose f rom a single area  of t h e  Cell surface  a n d  a p p e a r e d  iden t ica l  to  t h e  morphologic  
change  seen in ropalocytos is  in red cells, Red  cells in the  pe r iphe ra l  b lood were also affected.  

Ropa locy tos i s  is the  n a m e  g iven  to t he  f o r m a t i o n  of 
n u m e r o u s  b r a n c h e d  a n d  u n b r a n c h e d  c lub - shaped  pro-  
cesses in  red  cells and  t h e i r  precursors  a n d  ha s  been  found  
in a v a r i e t y  of cond i t ions  1-4. I t  h a s  n o t  been  r e p o r t e d  as 
occur r ing  in o the r  haemopo ie t i c  cells. R e c e n t l y  d u r i n g  
t he  u l t r a s t r u c t u r a l  s t u d y  of the  pe r iphe ra l  b lood o b t a i n e d  
before  t r e a t m e n t  of a 10 yea r  old chi ld w i t h  acu te  l ymp h o -  
b las t i c  leukemia ,  a s imi la r  a b n o r m a l i t y  was n o t e d  ill t h e  
leukemic  b l a s t  cells. 
Materials and methods. The  ma te r i a l  was o b t a i n e d  f rom 
tile pe r iphe ra l  b lood of t he  chi ld pr ior  to  t r e a t m e n t .  The  
pe r iphe ra l  b lood  c o u n t  was  24 ,000/mm a w i t h  90% blas ts .  
The re  was n o t h i n g  u n u s u a l  in the  p r e s e n t a t i o n  or course  
of t he  l eukemia  excep t  t h a t  l y m p h  node  e n l a r g e m e n t  was 
more  p r o m i n e n t  t h a n  t he  average.  For  l igh t  mic roscopy  
W r i g h t - G i e m s a  s t a in  was used. For  u l t r a s t r u c t u r a l  s tudies  
t he  cells f rom leucocyte  r ich  p l a s m a  were f ixed directl~r 
in  ice-cold 2% g lu te ra ldehyde ,  pos t f ixed  in 2% o s m i u m  
t e t r o x i d e  buf fe red  w i t h  cacodyla te ,  t h e n  d e h y d r a t e d  in 
increas ing  c o n c e n t r a t i o n s  of alcohol,  c leared in p ropy lene  
oxide and  e m b e d d e d  in epoxy  resin.  U l t r a t h i n  sect ions  
were s t a ined  w i t h  u r a n y l  ace ta t e  and  lead h y d r o x i d e  an d  
e x a m i n e d  w i t h  the  e lec t ron  microscope (Zeiss E M  9-S). 
Results and discussion. Smal l  foci of c lub - shaped  processes 
were seen in the  leukemic  b las t  cells (figure 1). The  per-  
cen tage  of a f fec ted  cells as judged  b y  the  1 ~m sect ions  

a n d  t h e  e lec t ron  microscope appea red  to be a b o u t  5 - 1 0 %  
b u t  as t i le af fected areas  are qu i te  focal a c t u a l  pe rcen tage  
m a y  be  grea ter .  There  was n e v e r  more  t h a n  one such focus 
to a single cell an d  on ly  a smal l  a rea  of t h e  cell surface  
seemed so affected.  The  processes  usua l ly  c o n t a i n e d  cyto-  
p l a sm b u t  in some vacuole  f o r m a t i o n  was seen a t  t h e  
b u l b o u s  ends  (figure 2). Some e r y t h r o c y t e s  an d  ret iculo-  
cy tes  were also affected (figure 3). 
The  s ignif icance of these  morpho log ica l  changes  is obscure  
b u t  rev iew of ce r t a in  p rev ious  o b s e r v a t i o n s  a n d  s t u d y  of 
t h e  effects of the  cy tocha la s ins  on  m a m m a l i a n  cells sug-  
gest  t h a t  a n  a l t e r a t i o n  in the  m i c r o f i l a m e n t  s t r u c t u r e  of 
t h e  cell m a y  be impl ica ted .  Our  own obse rva t ions  (un- 
publ i shed)  an d  i l lus t ra t ions  in t h e  r epo r t s  of o thers  5-~ 
show t h a t  c lub - shaped  processes of s imi la r  m o r p h o l o g y  
are somet imes  seen in cells exposed  to cy tocha la s in  B or 
cy toc t la las in  D. The  desc r ip t ion  of ' complex ,  k n o b b e d  
s t r u c t u r e s  p r e s e n t i n g  a f lower l ike conf igura t ion '7  indi-  
ca tes  t h e  s imi la r i ty  b e t w een  these  changes  an d  the  ones 
found  in t h e  leukemic  b las t s  in th i s  case. S imi la r  ap p ea r -  
ances  to  ropa locy tos i s  h a v e  been  seen in red cells a f t e r  
denuc l ea t i on  s a n d  p r e s u m a b l y  for denuc l ea t i on  to occur  
in a cell some t e m p o r a r y  a l t e r a t i o n  of the  mic ro f i l amen t s  
n e t w o r k  m i g h t  be  expected .  I t  is i n t e r e s t i n g  to no te  t h a t  
t h e  cy tocha la s ins  t hemse lves  cause  nuc lea r  ex t rus ion  9, 
sugges t ing  a possible  c o m m o n  l ink  in t h e  f o r m a t i o n  of 

Fig. 1. Small focus of club-shaped processes arizing from the surface Fig. 2. Lymphoblast from peripheral blood with vacuole formation 
of a lymphoblast from the peripheral blood, • 12,000. in the club-shaped processes. • 10,000. 
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oles in the  ex t remi t ies  of the  processes is also intr iguing.  
Fo rma t ion  of 'b l is ters '  on cell surfaces is known to occur 
in ma l ignan t  cells spon taneous ly  or on exposure  to cer ta in  
agents  1~ and  fo rmat ion  and  release of m e m b r a n e  bound  
vacuoles has been no ted  in l y m p h o b l a s t s  exposed to the  
v inca  alkaloids n,  bu t  one canno t  say  f rom the  s ta t ic  
pho tog raphs  in our case w h e t h e r  the  vacuoles have  formed 
in the  processes or w h e t h e r  act ive discharge is t ak ing  
place. 
W h a t e v e r  the  cause m a y  be, it  is ev iden t ly  no t  t he  resul t  
of degenera t ion  of the  cell as b o t h  the  nuclei  and  organelles 
show no evidence of damage .  Nor can ropalocytosis  be an 
a r te fac t  of f ixat ion in g lu te ra ldehyde  as i t  has  been  seen 
in red cells w i th  osmium f ixat ion 2. The cause m a y  lie in 
the  fact  t h a t  cell surface a l te ra t ions  occur in ma l ignan t  
t r ans fo rma t ion  and  the  fo rmat ion  of these  c lub-shaped  
processes m a y  be an express ion  of changes  occurr ing in 
neoplas t ic  cells mak ing  t h e m  more suscept ible  to un-  
known  agents  in the  env i ronment .  

Fig. 3. Marked degree of ropalocytosis in reticulocyte in the peri- 
pheral blood. • 20,000. 

ropalocytosis  in e ry th rocy te s  and in ceils exposed  to the  
cytochalas ins .  The fact  t h a t  th is  p h e n o m e n o n  has  been 
found in leukemic blasts  is more  difficult  to explain.  There  
was no known  exposure  to drugs or chemicals  pr ior  to 
ob ta in ing  the  spec imen  bu t  some agent  in the  blood can n o t  
be absolu te ly  excluded.  The occurrence of the  clear vacu-  
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Summary. B o t h  i s o b u t y l m e t h y l x a n t h i n e  and theophyl l ine  increased the  level of cyclic A M P  in the  m a s t  cell. Theophyl -  
line reduced  the  allergic h i s t amine  release, whereas  i s o b u t y l m e t h y l x y n t h i n e  caused a p ronounced  po ten t i a t i on  of the  
h i s t amine  release. This  indicates  t h a t  the  hypo thes i s  of an inverse re la t ionship  be tween  the  level of cyclic AMP in m a s t  
cells and  h i s t amine  release is too simple. 

Cyclic AMP is assumed to  modula te  the  release of allergic 
media tors ,  i.e. h i s t a m i n e  and SRS-A (slow reac t ing  sub- 
s tance  of anaphylaxis )  f rom m a s t  cells and basophi ls  in 
the  allergic response.  I t  is c la imed t h a t  increase and 
decrease in the  level of cAMP in these  t a rge t  cells would 
suppress  and enhance ,  respect ively,  the  release of h is ta-  
mine  and  SRS-A.  This hypo thes i s  is based on compar i -  
sons be tween  the  influence of drugs on cAMP level and  
release of allergic media to rs  in mas t  cells, per iphera l  
leukocytes  and lung t issue ~-6. Thus,  anti-al lergic drugs  
increase the  level of cAMP and concomi t an t l y  reduce the  
release of h i s t amine  and SRS-A.  Dif ferent  mechan i sms  
are involved in the  a u g m e n t a t i o n  of the  level of cAMP:  
be ta -adrenerg ic  agents  (e.g. isoproterenol)  increase 
c A M P  fo rma t ion  by  s t imula t ing  be ta -adrenerg ic  recep-  
tors  a n d  m e t h y l x a n t h i n e s  ( theophyll ine,  aminophyl l ine)  
inh ib i t  t he  b r e a k d o w n  of cAMP. Propranolo l  m a y  pro-  
mote  a t t acks  in a s thma t i c  pa t ien t s .  In  fact,  th is  drug 

shows the  reverse effects:  a reduced  cAMP level by  
blocking be ta -adrenerg ic  receptors  and  an increased 
release of allergic media to rs  6. However ,  th is  hypo thes i s  
of d rug- induced  a l te ra t ions  of h i s t amine  and  SRS-A 
release by  changes  in cAMP level is as ye t  unproved .  
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