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Cell Membrane Anomaly Impeding Cell Division 

' H e m p a s '  (Congenital  dysery thropoie t i c  anaemia,  t y p e  
2) i, ~ is a congeni ta l  disease charac te r ized  by  ineff icient  
erythropoies is  and mul t inuc lea r i ty  of t he  e ry throblas t s  in 
bone mar row (Figure 1). The  e ry th rocy tes  are  s t rongly  
agg lu t ina ted  by  ant i - i  ant ibodies  and are ly sedbyac id i f i ed  
normal  serum. The  dissociat ion be tween  the  nuclear  and 
the  cel lular  division, observed in the  e ry throblas t s  of these  
pat ients ,  m a y  be of phys iopathologica l  impor tance .  

A bone mar row aspirate  of 1 pa t i en t  (case 2) and peri-  
phera l  blood of 3 pa t i en t s  (cases 1, 2 and 3) p rev ious ly  
descr ibed by  us 3 were subjec ted  to e lectron microscopic 
inves t igat ion.  The  samples  were f ixed for 60 min  in 5% 
phospha te  buffered g lu ta ra ldehyde  and pos t  f ixed in 1% 
MILLONIG'S 4 Os 0 4  for 75 rain b o t h  procedures  a t  4°C. 
Af te r  e thanol  dehydra t ion  the  cells were embedded  in 
E p o n  ~. 

I n  the  bone mar row numerous  b inuclea ted  red cell  
precursors  were observed.  The  pe r iphery  of mos t  e ry thro-  
blasts  shows an abnorma l i t y :  an addi t iona l  l inear  s t ruc ture  
fol lowing the  inside of the  cell membrane ,  mos t ly  a t  a 
d is tance  of 400-600 ~ (Figure 2). On  higher  magnif ica t ion,  
th is  s t ruc tu re  appears  as a f l a t t ened  cisterna.  I n  i m m a t u r e  
e ry th rob las t s  th is  phenomenon  appears  as shor t  s tretches,  
whi le  in mos t  of t he  fu r the r  d i f ferent ia ted  e ry th rob las t s  a 
prac t ica l ly  cont inuous  l ine a long the  cell  m e m b r a n e  is 
observed.  The  same abnorma l i t y  is present  in pa r t  of t h e  
e ry th rocy tes  in bone  mar row and in per ipheral  blood.  In  
these  ery throcytes ,  however ,  only  s t re tches  of the  m e m -  
brane  showed the  abno rma l i t y  (Figure 3). An a r te fac t  can 
be  excluded since a s imilar  p ic ture  was neve r  observed in 
o ther  ident ica l ly  t r ea ted  bone m a r r o w  or per ipheral  blood 
samples.  W e  suggest  th is  s t ruc tu re  is a supp l emen ta ry  
double  uni t  m e m b r a n e  inside t he  cell  wall.  I t s  origin 
could be  e i ther  t he  resul t  of an  invag ina t ion  of the  cell  
membrane ,  comparab le  to  w h a t  is observed  in t he  Schwann  
cell or  an  accumula t ion  of cy top lasmic  membraneous  
s t ructures  (e.g. endoplasmic  re t iculum,  Golgi appara tus ,  

nuclear  membrane) .  The  possibi l i ty  of a de novo or iginat-  
ing 'new double  m e m b r a n e '  should also be  considered.  
F u r t h e r  observa t ions  will h a v e  to  se t t le  t he  exac t  na tu re  

Fig. 1. Bone marrow sample from Hempas patient showing nume- 
rous binueleated erythroblasts (May Grunwald Giemsa stain). 
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Fig. 2. Electron microscopic picture of a bi- 
nucleate erythroblast with the described 
membrane anomaly. × 12.000. Inset: a higher 
magnification of the double unit membrane. 
× 36.000. 
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Fig. 3. Electron microscopic picture of an 
erythrocyte demonstrating stretches of the 
described anomaly. × 36.000. 

of this structure. Abnormalities of the Hempas erythro- 
blasts have recently been mentioned by HEIMPEL et al. s 
and by WONG et al. ~. 

We suggest tha t  the cell membrane anomaly, when it 
extends to a large part  of the periphery in a late erythro- 
blast, impedes postmitotic cell division or enucleation, this 
enucleation being a process similar to a cell division 
without a previous nuclear division*. This anomaly thus 
results in an intramedullar accumulation of the most 
affected erythroblasts and in ineffective erythropoiesis. 
The less affected erythroblasts can still pursue their  
maturat ion and appear in the peripheral blood as erythro- 
cytes with stretches of the same abnormality.  

Rdsumd. Description d'une anomalie de la membrane 
cellulaire des 6rythroblastes et des 6rythrocytes chez les 
malades atteints de ,Congenital Dyserythropoietic Anae- 
mia, type II,.  Les auteurs sugg~rent que cette anomalie 
interfere avec la division cellulaire et est ta cause de la 

binucl6arit6 et de l'6rythropoi~se inefficiente rencontr6es 
clans ce syndrome. 
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The Kidney and Utilization of Erythropoietin 

The metabolism of erythropoietin is poorly understood. 
Several studies have shown t h a t  the liver is probably 
implicated in the catabolism of the hormone 1, ~ and utili- 
zation by the erythroid marrow has also been incriminat- 
edL However  we have shown recently that  neither 
hypoplasia nor hyperplasia of the erythroid marrow 
modify the disappearance rate of erythropoietin in the 
rat  4. On the other hand, it has been demonstrated that  
renal tissue or extracts are able to destroy erythropoietin 
in vi tro 5,s. This effect could be non-specific and not 

indicative of a physiological function of this organ. In 
order to precise this point, we have compared the effects 
of nephrectomy and ureteral ligation on the disappearance 
rate of exogenous erythropoietin in the rat. 

Male Wistar  rats, weighing from 180 to 200 g, have been 
submit ted to bilateral nephrectomy or to ligation of both 
ureters. 48 h after nephrectomy and immediately after or 
48 h after ligation of the ureters, 2 ml of plasma with 
high erythropoietic ac t iv i ty  from hypoxic rats of the 
same strain (containing 2 to 4 units of erythropoietin 


