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by  the  increase in the  cell  counts  (Table II).  As de te rmined  
by  the  S tuden t  t-test,  the  spleens of the  mouse  group I I  
conta ined  s ignif icant ly  (p < 0.05) more cells be tween  the  
4 th  and 14th day  af ter  immuniza t ion  t h a n  those of the  
corresponding control  group I. R a t h e r  reduced cell 
numbers  were de tec ted  per  100 mg wet  spleen weigh t  in 
the  per tuss is - t rea ted  mouse  group I I .  This  suggests t h a t  
the  mul t ip l ica t ion  of spleen ce l l s  is not  alone responsible  
for the  e levat ion  of the  spleen weights.  As to  the  spleen 
weights  of 20-month-old mice, 2 f indings should be espe- 
c ia l ly  no ted :  1. The  average  spleen weights  of the  senile 
mice were somet imes  higher,  as  compared  to  those  of the  
3-month-old  controls.  The  same applies  to  t he  spleen 
indexes (Table I) and cell  counts  (Table II) .  2. I n  the  
aged mouse groups I I I  and IV the  spleen weights,  spleen 
indexes and cell counts  differed considerably,  as is ev iden t  
f rom the  re la t ive ly  high s t andard  errors. Cont rary  to 
expecta t ions ,  the  in jec t ion  of P O  into  senile mice  (group 
IV) did ne i ther  effect  s ignif icant ly  t he  e leva t ion  of spleen 
weights  nor  spleen indexes (Table I) nor  the  cell  numbers  
(Table II) .  

The  events  leading to sp lenomegaly  a f te r  the  inject ion 
of B. pertussis cells are unknown.  According to MORSE ~, 
i t  is no t  due to  a p roduc t ion  of new cells. This  was con- 
c luded f rom the  f inding t h a t  t he  mi to t i c  figures were  no 
more  p r o m i n e n t  in the  spleens of the  per tuss is - t rea ted  
group than  in those of the  corresponding controls.  On the  
o ther  hand,  i t  was demons t r a t ed  by  histological  inves- 
t iga t ions  t h a t  pro l i fe ra t ive  changes occurred in the  spleens 
of t he  t rea ted  mice,  these  being especial ly  pronounced  in 
the  pe r iphery  of t he  follicles and in the  red  pulp  L This  
suggests t h a t  non-appearance  of t he  charac ter i s t ic  sple- 
nomega ly  in senile mice t rea ted  wi th  PO is due to :  1. 

reduced 'accessible reserve of smal l  lymphocy tes '~  or  
i ts  d imin ished  capac i ty  to be mobi l ized and /o r  2. reduced 
prol i fera t ive  po ten t ia l  of the  lymphore t i cu la r  tissue. 

Zusammen/assung. Die In jek t ion  abge t6 te te r  Zellen von  
BordeteUa pertussis bewi rk t  bei  3 Monate  a l ten  N M R I -  
M/~usen eine erhebl iche Zunahme  des Milzgewichtes  ver-  
bunden  m i t  e inem Anst ieg  des Gesamtzel lgehal tes  der  
Milz. Diese charakter i s t i schen Effek te  sind bei M/~usen 
im Al ter  yon  20 Monaten  nicht  zu beobachten.  Ih r  Aus- 
bleiben im Al te r  is t  ve rmut l i ch  zurfickzuf/ ihren:  1. Auf  
eine ger ingere  Reserve  an  kleinen L y m p h o z y t e n  bzw. 
deren v e r m i n d e r t e  Mobil is ierbarkei t  und/oder  2. auf  eine 
Verminderung  der  Proliferationsf/~higkeit  des lymphore-  
tikulAren Gewebes.  
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R o p a l o c y t o s i s  - a N e w  A b n o r m a l i t y  of  E r y t h r o c y t e s  a n d  t h e i r  P r e c u r s o r s  

During  the  course of our  s tudies on a case of 'Ha i ry  
Cell '  leukaemia,  we have  observed  a s ta r t l ing  and h i the r to  
undescr ibed abno rma l i t y  in t h e  form of t he  e ry th rocy tes  
and the i r  precursors.  ' H a i r y  Cell '  l eukaemia  is a rare 
disease charac ter ized  by  the  presence of  numerous  cell 
processes arising f rom the  surface of the  leukaemic  cells TM. 
The na tu re  of the  leukaemic  cell  is uncer ta in ,  b u t  i t  is 
p robab ly  re la ted to  the  r e t i cu lum cell  or  l ymphocy te .  

A normochronic ,  normocy t i c  a n e m i a  is c o m m o n l y  
associated wi th  th is  condi t ion  b u t  no o the r  abno rma l i t y  of 
e ry th rocy te  form has been repor ted  to occur, nor  did we 
find any  such change wi th  the  l ight  microscope in blood 
films and bone mar row smears f rom our  case, apa r t  f rom 
an occasional  burr  cell. However ,  in u l t ra th in  sections of 
bone m a r r o w  and per ipheral  blood cells examined  wi th  t he  
e lec t ron microscope,  a r emarkab le  a l te ra t ion  of fo rm was 
seen in some of the  ery throcytes ,  ret iculocytes,  and normo-  
blasts  (Figures 1 and 2). The  a l tera t ions  in form are of ten 
qui te  complex  so t h a t  no two  cells look exac t ly  alike, bu t  
a basic feature  seems to  be the  produc t ion  of numerous  
branched  and nubranched  cell processes which in u l t ra th in  
sect ions of ten  appear  club-shaped.  Such processes arise 
e i ther  f rom smal l  foci or  more  ex tens ive  areas of the  cell 
surface. This  m a y  cu lmina te  in the  product ion  of most  
bizarre  forms which bear  l i t t le  resemblance  to the  original  
shape of the  red blood cell. This  abnormal i ty  is qui te  differ- 
en t  f rom any  of t he  well  known a l te ra t ions  of e ry th rocy te  
morpho logy  such as acan thocy tes  ~, he lme t  cells or  
schis tocytes  e, sickle cells or  the  discocyte  to  echinocyte  
t r ans fo rma t ion  in the  normal  and pathologica l  cell  7. Fur-  
ther  t he  above  ment ioned  abnormal i t i es  are discernable 

wi th  the  l ight  microscope,  while the  new a l te ra t ion  of 
morpho logy  we are  now repor t ing  can be charac ter ized  
only wi th  t h e  e lec t ron microscope.  

Fig. 1. Reticulocyte from peripheral blood showing alteration of 
overall shape and cell processes. × 10,000. 



1218 Specialia EXPERIENTIA 27/10 

The  defects in the  normoblas t s  a l though a t  t imes  qui te  
considerable  were general ly  of lesser degree and on ly  a 
few of these cells were affected.  However ,  severely a l tered 
re t iculocytes  were f requen t ly  seen. The  mos t  f l a m b o y a n t  
morphologica l  a l terat ions,  however ,  were exh ib i t ed  b y  
rare e ry th rocy tes  (Figure 2) in t he  per ipheral  blood, the  
rest  of the  red cells be ing  comple te ly  free of such defects.  
The  p a uc i t y  of abnorma l  e ry th rocy tes  in t he  per iphera l  
blood would suggest  the i r  rapid  des t ruct ion.  

The  under ly ing  cause of this  process is no t  clear. Marked  
a l te ra t ions  in form of red cells are mos t  c o m m o n l y  ob- 
served in s i tuat ions  where normal  red cells are a l tered by  

Fig. 2. Some morphologically normal erythrocytes {E) and a ropalo- 
cyte (R) with branched and unbranched club-shaped processes 
found in the peripheral blood. × 17,500. 

an abnorma l  p lasma envi ronment ,  e.g. acan thocy tes  and 
echinocytes  s, or  where  mechan ica l  factors  f r agmen t  and 
d is rupt  the  cells as in schis tocyte  formation*,  *. The  ab-  
normal  form in the  present  case is, however ,  t o t a l l y  differ- 
en t  f rom these  and also differs f rom the  smal l  t ubu la r  pro-  
trusions,  described by  BESSIS and BRICKA 10, in cells under-  
going agglut ina t ion .  

The  defect  m a y  lie in t h e  cell  m e m b r a n e  bu t  whe ther  
this is an en t i re ly  intr insic abno rma l i t y  of the  affected 
cells or  whe the r  extr ins ic  factors  are  involved,  canno t  be 
ascer ta ined a t  the  present .  In  keeping wi th  t he  cus tom of 
naming  e ry th rocy te  abnormal i t i es  we would  like to pro-  
pose a n a m e  for th is  p ic turesque  a l t e ra t ion  of e ry th rocy t e  
morphology.  Since the  basic defec t  here  seems to be a 
p roduc t ion  of processes which in u l t r a th in  sections appear  
Club-shaped and  the  greek for c lub is ropalon,  we propose 
t h a t  this  abnorma l i t y  is called ropalocytosis .  

Deta i led  s tudy  of the  leukaemic  and e ry thropoie t ic  cells 
f rom this  case are  in progress and will  be repor ted  later.  
The  purpose of this  commun ica t i on  is to  draw a t t en t ion  to 
this  in t r iguing a l te ra t ion  of e ry th rocy te  form, so t h a t  i t  
m a y  be  fur ther  inves t iga ted  in fu ture  cases of this  rare  
condit ion.  

Zusammen/assung. Bei  leuk~mischer  Ret iku lose  wur-  
den in Ul t rad i innschn i t t en  im E lek t ronenmikroskop  ab- 
no rm deformier te  E ry th rozy t en ,  Re t i cu lozy ten  und  Nor-  
moblas ten  m i t  E i n b u c h t u n g e n  und  Pseudopodien-ar t igen  
Ausst i i lpungen,  die in gew6hnl ichen Auss t r i chpr~para ten  
n ich t  auf t re ten ,  nachgewiesen.  
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E f f e c t s  o f  S o m e  M e m b r a n e - A c t i v e  a n d  O t h e r  C o m p o u n d s  o n  T h r o m b i n - I n d u c e d  P l a t e l e t  A g g r e g a t i o n  

Thrombin - induced  p la te le t  aggregat ion appears  to p lay  
a cent ra l  role in bo th  thrombosis  and hemostas is  1. Nu-  
merous  agents  h a v e  been repor ted  to  inh ib i t  t he  aggrega-  
t ion of p la te le ts  induced by  thrombin ,  bu t  the  mecha-  
nisms of act ion of mos t  such agents  are unclear.  Recent ly ,  
increasing ev idence  has  accumula ted  to indicate  t h a t  
th rombin- induced  p la te le t  aggregat ion  is med ia ted  
th rough  changes in the  p la te le t  p l a sma  membrane ,  pos- 
s ibly t h rough  changes  in p la te le t  adenosine t r iphos-  
pha tase  (ATPase) * or  acetylchol ines terase  (ACHE)3 act i -  
v i t ies  or  by  a l te ra t ion  of cyclic adenosine monophos-  
p i la te  (cAMP) levels *,s. Accordingly ,  a group of com- 
pounds  were tes ted  to  de te rmine  the i r  effects on th rombin -  
induced  p la te le t  aggregat ion.  This  group included ste-  

roids, ant ibiot ics ,  adrenergic  b locking agents,  an t iace ty l -  
chol ine compounds,  and others,  m a n y  repor ted  to influ- 
ence p lasma  m e m b r a n e  p h e n o m e n a  s,~. Also tes ted  for 
compar ison  were c A M P  and d ibu ty ry l  cAMP. 

All  s tudies were conduc ted  using the  macroscopic  
p la te le t  aggregat ion  tes t  of BRINKHOUS et  al. s, which is 
sensi t ive to smal l  changes in the  degree of aggregat ion 
of platelets .  The tes t  sys tem conta ined  thr ice  washed 
h u m a n  pla te le ts  s m ixed  w i t h  equa l  par t s  of 1.08 m M  
CaCI,, bovine  t h r o m b i n  0.5 uni ts  per  ml, 50 m M  Iris 
(hydroxymethy l )  a m i n o m e t h a n e  buffer  p H T . 4  (Tris 
buffer),  and t es t  agen t  in Tris buffer.  Tes t  agents  were 
incuba ted  a t  25°C for 15 min  wi th  p la te le ts  pr ior  to 
add i t ion  of ca lc ium and th rombin .  Aggrega t ion  was 


