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des c r i s t a u x  d ' a p a t i t e  d 6 b u t a i t  dans  les fibrilles col laggnes 
e t  se p o u r s u i v a i t  d a n s  la s u b s t a n c e  f o n d a m e n t a l e .  

Q u a n t  s IlOS obse rva t ions  su r  la c o n d e n s a t i o n  de la 
s u b s t a n c e  f o n d a m e n t a l e ,  elles son t  s emblab l e s  h celles de 
YAEGER 7 e t  de TAICUMA ~, qui  c o n c e r n e n t  l 'oss i f ica t ion  de 
m e m b r a n e  et  l 'os pr imai re .  

Enf in ,  la c o n s t a t a t i o n  pa r  d i f f rac t ion  des r a y o n s  X de 
la n a t u r e  a p a t i t i q u e  des d @ 6 t s  de s u b s t a n c e  min6ra le  
conf i rme  les r6su l t a t s  o b t e n u s  p r ~ c ~ d e m m e n t  pa r  SELYE 12. 

Summary. I n  the  calcified depos i t s  of the  e x p e r i m e n t a l  
c u t a n e o u s  calcinosis,  t he  a p a t i t e  c rys t a l s  m e a s u r e  ap-  

p r o x i m a t e l y  5 n m  in d i a m e t e r  a nd  50 n m  in l e ng th ;  t h e y  
are a s soc ia t ed  w i t h  the  col lagen fibrils b u t  w i t h o u t  a n y  
p re fe ren t i a l  o r ien ta t ion .  
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F o r m a t i o n  of a P e c u l i a r  H e m e - P r o t e i n  F r a c t i o n  
in P l a s m a s  C o n t a i n i n g  H e m o g l o b i n  1 

In  the  course  of our  s tud ies  conce rn ing  tile b e h a v i o u r  
of some  p ro t e in  f rac t ions  (hap tog lob in  (Hp), m e t h e m a l b u -  
ra in  (MetAtb),  free h e m o g l o b i n  (Hb)) in p l a s m a  of ch i ldren  
(378 p l a s m a s  examined)  in va r ious  physio logica l  a nd  
pa tho log ica l  cond i t ions  (neona ta l  jaundice ,  t h a l a s s e m i a ,  
fav ism) ,  b y  m e a n s  of s ta rch-ge l  e lect rophoresis ,  we h a v e  
observed  in severa l  i n s t ance s  t he  presence  of a pa r t i c u l a r  
benz id ine -pos i t ive  b a n d  (referred to as 'V') wh ich  does 
no t  co r re spond  to the  a b o v e - m e n t i o n e d  f ract ions .  The  
b a n d  is in a more  a d v a n c e d  poMtion t owards  the  pos i t ive  
pole as c o m p a r e d  to t he  free H b  b a n d  and  is closer to the  
l a t t e r  w h e n  c o m p a r e d  to  t he  MetAlb  b a n d  (Figure).  

Th e  p resence  of the  'V '  b a n d  appea red  closely re la ted  
to t h a t  of free H b  and  was  found  more  f r e q u e n t l y  in t he  
cases  w i t h o u t  H p  (the difference,  however ,  was  no t  
s t a t i s t i c a l l y  s ign i f ican t :  0.5 > P > 0.3). I t s  presence  was  
a l m o s t  c o n s t a n t l y  assoc ia ted  w i th  t h a t  of the  Me tAlb  
b a n d ;  w h e n  the  'V '  b a n d  was  absen t ,  t he  MetAlb  b a n d  
was  p r e v a l e n t l y  a b ; e n t  too (the difference was s t a t i s t i ca l ly  
s ign i f i can t :  Z 2 = 48; P <~ 0.01). 

B o t h  in fu l l - t e rm and  in p r e m a t u r e  new-bo rn  i n f a n t s  
p r e s e n t i n g  free p l a s m a  Hb,  t he  'V'  f rac t ion  appea re d  

more  f r e q u e n t l y  in t he  f i rs t  few da ys  of life; a nd  in th i s  
period i t  was  found  more  f r e q u e n t l y  in tile p r e m a t u r e  
t h a n  in fu l l - t e rm in f a n t s  (the difference,  however ,  is n o t  
s t a t i s t i ca l ly  s ign i f i can t :  0.5 > P > 0.3). I n  n ine  chi ldren  
wi th  t h a l a s s e m i a  m a j o r  t he  'V '  b a n d  was  p r e se n t  on ly  
once ou t  of f ive t ime s  w i th  free Hb.  I n  four  cases of 
f a v i s m  w i th  h e m o l y t i c  crises, t he  'V '  b a n d  was  c o n s t a n t l y  
p r e se n t  up  to t he  f i f th  or s i x t h  d a y  following the  crises. 

1 The presence of a fast hemoglobin fraction in the plasma and 
urine of adults with hemolytic anaemias has recently been re- 
portedK A few years ago 8-~ the authors of the present article made 
analogous observations on the plasma of children with various 
hemolytic conditions. Their studies, however, were published in 
Italian and might have been overlooked. Thus it seenled worth- 
while to report now in English the relevant data of these investiga- 
tions together with some additional observations made on the 
subject during the last few years. 
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Plasma from 1-day-old premature infant. Starch gel 
electrophoresis in discontinuous system, stained with 
benzidine. 1, Plasma of the premature infant before 
exchange-transfusiom 2, The same plus dithionite. 
3, Plasma of the premature infant after exchange- 
transfusion. 4, Hemolysate from the same premature 
infant. 5, The same plus dithionite. 6, Hemolysate 
from normal adult aged 8 days. 
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In  a few cases of fav i sm in which  the  analysis  of urine 
was performed,  a benz id ine-pos i t ive  f rac t ion was found  
in a posi t ion in t e rmed ia t e  be tween  free Hb  and MetAlb.  

P re l imina ry  expe r imen t s  in the  ident i f ica t ion  of the  
'V'  b a n d  have  been  carr ied out.  

0.5% and 0.3% solut ions of Hb  (obtained f rom cord 
blood hemolysates)  were incuba ted  at  37~ for approxi -  
ma te ly  12 h wi th  p lasma  ob ta ined  f rom a 1-day-old p rema-  
ture  in fan t  (0.6 kg), f rom the  umbilical  cord of a fu l l - term 
infant ,  and  f rom a no rma l  adult ,  separa te ly ;  the  solut ions 
were t h e n  examined  by  means  of s tarch-gel  e lect rophore-  
sis. The 'V'  b a n d  was p resen t  ill the  f i rs t  case and  was 
less a p p a r e n t  in t he  second case, whereas  solutions con- 
ta in ing adul t  p l a sma  yielded no 'V'  band  a t  0.3% and  
only a sl ight  t race a t  0.5% concent ra t ion .  MetAlb was 
cons t an t ly  present .  Hemolysa t e s  w i thou t  p la sma  did no t  
p resen t  any  band  comparab le  to the  'V '  band .  

W h e n  the  expe r imen t  was repea ted  wi th  the  ul t ra-  
f i l t ra te  of the  above -men t ioned  plasmas,  the  b a n d  did no t  
appear ;  bu t  it  was again observed  when  the  concen t ra te  
of the  p lasmas  was used. 

Similar  results  were ob ta ined  by  incuba t ing  normal  
adul t  H b  wi th  umbil ical  cord plasma.  We also incuba ted  
cord p lasma  wi th  canine H b ;  the  la t te r  is known to have  
a lesser e lec t rophore t ic  mobi l i ty  - a t  an alkaline p H  - t h a n  
H b  A. Elec t rophores is  revealed,  besides a MetAlb  band ,  a 
benzid ine-pos i t ive  b a n d  whose advanced  posi t ion in re- 
spect  to  the  canine H b  b a n d  was comparab le  to the  ad- 
vanced  posi t ion of t he  'V'  b a n d  ill respec t  to the  H b A  
band.  

Af ter  preserv ing  the  p lasma  for app rox ima te ly  50 days  
a t  4~ the  resul ts  were less apparen t .  

The results  of our expe r imen t s  in vi t ro  seem to favour  
the  t h eo ry  t h a t  the  'V'  b a n d  is to a large ex t en t  a resul t  of 
the  t r an s fo rma t i o n  of H b  ( type HbA3) and  t h a t  in p lasma  
there  are non-ul t raf i l t rable  factors  capable  of accelerat ing 
H b  t r an s fo rma t i o n  as compared  to hemolysa tes ;  these  
factors appear  to  be more  act ive  in the  first  few days  of 
life 6. 

Riassunto. Nel p lasma di neona t i  e di bambin i  in varie  
condizioni  emoli t iche ~ s t a t a  osserva ta  una  peculiare 
frazione prote ica  benzidino-posi t iva ,  e le t t ro fore t i camente  
pih veloce de l l 'Hb  libera. I r i su l ta t i  della casist ica e di 
indagini  sper imenta l i  suggeriscono che ques ta  frazione sia 
un p ro d o t t o  di t r as fo rmaz ione  de l l 'Hb  (del t ipo HbAa) e 
che nel p lasma esis tano sos tanze  non  ul t raf i l t rabi l i  capaci  
di accelerare la t ras formazione  a pa ragone  di quan to  si 
osserva nel l 'emolizzato.  Queste sos tanze  sembrano  pih 
a t t ive  nei  pr imi  giorni di  vi ta ,  specie ne l l ' immaturo .  
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Glycerol Permeability of Erythrocytes 
Assuming  the  red blood cell to act  as a perfec t  osmo-  

meter ,  JACOBS et al.l,~ inves t iga ted  the  pe rmeab i l i t y  of 
red cells by  following the  ra te  of hemolys is  in isotonic 
solut ions of non-electrolytes .  Str iking differences were 
found to  exis t  be tween  the  e ry th rocy tes  from various 
species of mammals .  A compar ison  be tween  these  var ia-  
t ions in pe rmeab i l i ty  behav iour  and var ia t ions  in cer ta in  
lipid character is t ics  of a l imited number  of animals  sug- 
gested a possible re la t ion be tween  these  d i s t inc t  charac-  
ter is t icsK In  order  to ob ta in  fu r ther  in fo rmat ion  these  
inves t igat ions  have  meanwhi le  been ex tended .  

In  Figure  1 the  ra te  of hemolysis  in 0 .303M glycerol is 
given as a func t ion  of t e m p e r a t u r e  for e ry th rocy tes  f rom 
nine d i f ferent  species of animals.  These results  conf i rm 
the  observa t ions  of JAcoBs et  al.2 who a l ready repor ted  
on the  exis tence of two d is t inc t  groups of e ry th rocy tes .  
The red cells of one group (rat, man,  r abb i t  and guinea- 
pig) exhib i ted  rapid  hemolys is  which  was r a the r  inde-  
p e n d e n t  of the  t empera tu re .  Those of the  second group 
(pig, dog, cat, sheep and  ox) exh ib i ted  slow hemolysis  b u t  
revealed a s ignif icant  increase in permeabi l i ty  a t  e levated 
t empera tu res .  At  37~ or a t  h igher  t empera tu re s  the  dif- 
ferences be tween  the  two groups  are less pronounced.  In  
order  to  account  for the  pe rmea t ion  of polar  compounds  
such as glycerol which  will no t  easily pass t h rough  a con- 
t inuous  lipid barrier,  t he  exis tence of water-f i l led pores in 
the  m e m b r a n e  has  r epea ted ly  been pos tu la ted .  These 
channels  could be formed by  prote ins  4, bu t  if besides 
lamellar  a r r a n g e m e n t  of the  lipid layers also hexagona l  

pa t t e rns  occur in biological in terfaces  5-1~ o ther  possi- 
bilities for the  exis tence of polar  pores are apparent .  

The t e m p e r a t u r e  dependence  of the  glycerol pene t ra -  
t ion into the  red cells of the  second group of animals  m a y  
be expla ined by  minor  a l te ra t ions  in the  or ien ta t ion  of the  
lipid molecules. Considering the  differences in the  per-  
meabi l i ty  behav iour  of the  e ry th rocy te s  be tween  the  two 
groups of animals  it  m a y  be supposed  t h a t  the  proper t ies  
of a m e m b r a n e  s t ruc ture  t r ans fo rming  be tween  di f ferent  
lipid phases  perhaps  depend  on the  chemical  composi t ion  
of the  lipids. Some lipid analyses  of the  red cells f rom the  
animals  under  discussion were carried out  in chloroform- 
me t h an o l  ex t rac ts .  F a t t y  acid analysis  of the  to ta l  lipids 
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