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Free and bound phospholipids in unfertilized and fertilized eggs of Arbaxia lixula./~g phospholipid-P[100 #g total P 
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Exper. No, Unfertilized eggs 

free bound 

4-3 -b 0-26 17-2 :t: 0"68 
9-2 :t: 0-51 13-7 4- 0,30 
6.1 4- 0.16 17.9 4- 0.16 

3 min 

free bound 

1.9 ± 0.12 17.4 :j: 0.52 
5.9 _-4- 0.28 14.6 ~ 0.11 
5.0 ~ 0.19 17.9 :k 0.12 

Fertilized eggs 

6 min 

free bound 

2"9 ± 0 " 0 9  16.2 4- 0-09 
7"28 ::k 0.80 15.4 4- 0-57 
5"2 ::k 0.11 17.8 4- 0-20 

l 15 rain 

free 

3.0 :t= 0"31 
9"26 4- 0"32 
5.8 ± 0.22 

bound 

16.7 4- 0-77 
13-7 4- 0-61 
17.7 -4- 0.06 

decrease  of t h e  a m o u n t  of t h e  f ree  p h o s p h o l i p i d s  d u r i n g  
the  v e r y  f i r s t  m i n u t e s  a f t e r  f e r t i l i za t ion ,  fol lowed b y  a 
r ecovery  u p  to  t h e  a m o u n t  p r e s e n t  in  t h e  unfe r t i l i zed  
eggs. No ev idence ,  howeve r ,  h a s  b e e n  f o u n d  of a b i n d i n g  
of p h o s p h o l i p i d s  excep t ,  p e r h a p s ,  in  t h e  E x p e r i m e n t  
No 2, in  w h i c h  i t  looks  as if some  of t h e  f ree  p h o s p h o l i p i d s  
had  b e e n  e x t r a c t e d  w i t h  t h e  b o u n d  f rac t ion .  Th i s  p o i n t  
needs f u r t h e r  checks .  Nor  is a n y  e v i d e n c e  a t  p r e s e n t  
ava i l ab le  as  t o  t h e  p rocess  b y  w h i c h  t h e  decrease  a n d  t he  
r ecovery  of t h e  a m o u n t  of t h e  f ree  p h o s p h o l i p i d s  occurs,  

Experimental. Eggs  of Arbacia lixula, unfe r t i l i zed  a n d  
a t  va r ious  t i m e  i n t e r v a l s  a f t e r  f e r t i l i za t ion ,  were  f reed of 
the i r  j e l l y - coa t  b y  t r e a t m e n t  w i t h  ac id  s e a - w a t e r  (at  p H  
of a b o u t  5), q u i c k l y  co l l ec ted  b y  c e n t r i f u g a t i o n  a n d  
lyophi l ized.  3 b a t c h e s  were  e x a m i n e d  in  w h i c h  n e a r l y  
100% of t h e  eggs were  fe r t i l i zed  a n d  s h o w e d  n o r m a l  
d e v e l o p m e n t .  A b o u t  15 a n a l y s e s  were  ca r r i ed  o u t  on  
each b a t c h  a n d  t h e  r e su l t s  were  t r e a t e d  s t a t i s t i ca l ly .  
10 m g  samp le s  of t h e  d r y  m a t e r i a l  were  e x t r a c t e d  3 t i m e s  
wi th  ice-cold e t h e r  a n d  t h e  r e s idue  t h e n  r e - e x t r a c t e d  3 
t imes w i t h  a l c o h o l - e t h e r  (3: 1) a t  70°C. T h e  f o r m e r  frac-  
t ion c o n t a i n s  t h e  eas i ly  e x t r a c t a b l e  (i,e. so-cal led free) 
phospho l ip ids  whi le  t h e  l a t t e r  c o n t a i n s  t h e  less eas i ly  
e x t r a c t a b l e  (i.e. so-ca l led  b o u n d )  phospbo l i p id s .  T h e  ex- 
t r ac t s  were  b r o u g h t  to  d r y n e s s  a n d  t h e  r e s idue  re-dis-  
solved in  ch lo ro fo rm .  A f t e r  e v a p o r a t i o n  of  t h e  l a t t e r ,  t h e  
residue was  a n a l y z e d  for  P (by  A l l en ' s  p rocedure ) .  T o t a l  
P in t h e  d r y  eggs was  t a k e n  as  a re ference ,  
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Riassunto 
Nelle u o v a  di  Arbacia Hxula si o s s e r v a  u n a  d i m i n u -  

zione di fosfol ipidi  l ibe r i  ne i  p r i m i  m i n u t i  d o p o  la  tecon-  
dazione,  s e g n i t a  po i  d a  u n  a u m e n t o  che  r ipo r t a ,  nel  
corso di  15 m i n  circa ,  la  q u a n t i t ~  d i  fosfol ipidi  t iber i  a l  
valore  delle u o v a  verg in i .  N o n  p a r e  che  v i  s i s  a l c u n a  
var iaz ione  q u a n t i t a t i v a  h e l l s  I r az ione  dei  fosfol ipidi  
legati.  

Relations entre  o x y d a t i o n  phosphory lante  et 
structure des  m i t o c h o n d r i e s  h6pat iques  de rats 

carenc6s  en v i t a m i n e s  B~ et B~_ * 

Au cours  de n o t r e  6 t u d e  e x p 6 r i m e n t a l e  des  a v i t a -  
minoses du  g r o u p e  ]3, n o u s  a v o n s  c o n s t a t 6  une  d i m i n u -  

* Communication pr~sent6e au 3 e Congr~s International de Bio- 
chimie, Bruxelles 1955. 

t ion  de  la r e s y n t h ~ s e  o x y d a t i v e  de  I ' A T P  1, de  la  r e sp i r a -  
t i on  e t  du  q u o t i e n t  d ' o x y d a t i o n  p h o s p h o r y l a n t e  d a n s  les 
h o m o g 6 n a t s  h 6 p a t i q u e s  de r a t s  ca renc6s  en  v i t a m i n e  B~. 
L ' a c t i v i t 6  A T P - a s i q u e  des  h o m o g ~ n a t s  d ' a n i m a u x  nor -  
m a u x  et  ca renc6s  ~ t a n t  s e n s i b l e m e n t  6gale, les t r o u b l e s  
enregis t rSs  s e m b l e n t  d u s ~  u n  ~ p u i s e m e n t  de  la s y n t h ~ s e  
- et  n o n  A u n e  a u g m e n t a t i o n  de  la  sc iss ion  - des  phos -  
p h a t e s  labiles.  N o u s  a v o n s  r e t e n u  6 g a l e m e n t  le f a i t  sui-  
v a n t :  Alors  q u e  l e s  a n i m a u x  e n  6 t a t  d e  c a r e n c e  e x t r e m e  
p e u v e n t  ~tre  sauv~s  p a r  l ' i n j e c t i o n  i n t r a - p 6 r i t o n 6 a l e  de  
v i t a m i n e  131 e t  p r 6 s e n t e r  que lques  j ou r s  p lus  t a r d  u n  
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Fig. 1. Chute de densit~ optique des suspensions de mitoehondries 
en fonction du temps. E = extinction photom~!trique (400 m/~) des 
suspensions dilu6es 200 lois en solution de mannitol isotonique. N = 
rat normal. CB 1 ~ rat  earenc~. Entre parentheses: valeurs d'azote 

protidique des suspensions. 

p o u v o i r  de  p h o s p h o r y l a t i o n  t o u t  ~ fa i r  n o r m a l ,  l ' a d d i -  
t i on  d ' a n e u r i n e  ou de  c o c a r b o x y l a s e  in  vitro es t  t o t a l e -  
m e n t  i nop6ran te .  Ce t t e  c o n s t a t a t i o n  m o n t r e  q u e  l ' a v i t a -  
minose  B 1 p r o v o q u e  au  n i v e a u  des  m i t o c h o n d r i e s  p lus  
q u ' u n  t r o u b l e  de la  d * c a r b o x y l a t i o n  des  m 6 t a b o t i t e s  d u  
cycle  de  Krebs .  L a  l a t e n c e  n~cessa i re  ~ la  r e s t a u r a t i o n  
in vivo p e u t  faire  p e n s e r  n o t a m m e n t  ~ u n e  a t t e i n t e  d e  la  
s t r u c t u r e  des  m i t o c h o n d r i e s .  I1 es t  a c t u e l l e m e n t  b i e n  
&tabli q u e  l ' i n t~gr i t6  de  l ' i n f r a - s t r u c t u r e  ce l lu la i re  e s t  
i n d i s p e n s a b l e  h. u n e  ac t iv i t6  o p t i m a l e  des  p roces sus  de  
p h o s p h o r y l a t i o n  2. Aussi ,  a v o n s - n o u s  che rch6  ~ sais i r  u n  
6 q u i v a l e n t  m o r p h o l o g i q u e  des  a l t 6 r a t i o n s  r a p p o r t ~ e s  p lus  
h a u t .  A ce t  effet ,  nous  a v o n s  co mp a r~  la  dens i t6  o p t i q u e  
des suspens ions  dc m i t o c h o n d r i e s  h ~ p a t i q u e s  p r o v e n a n t  
de r a t s  n o r m a u x  e t  carenc6s .  L a  m 6 t h o d e  employ6e ,  
d6cr i te  p a r  RAAFLAUB a, se base  su r  les c o n s t a t a t i o n s  
s u i v a n t e s :  les m i t o c h o n d r i e s  en  vole  d ' a l t 6 r a t i o n  s o n t  

1 j .  F~EI, Helv. physiol. Acta (sous prcssc 1955). 
J, W. HARMAN et M. FEmELSO~, Exp. Cell Res. 3, 509 (1952).- 

J. W. HARMA~ et A. K]TIVAKARA, Exp. Cell Res. 8, 411 (1955). 
s 3. RAAFLAV~, Helv. physiol. Acts 11, 142 (1953). 
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Comparaison entre l'activit6 phosphorylante des homog6nats h6patiques et la densit6 optique des suspensions 
de mitochondries de rats normaux et carenc6s en aneurine et en riboflavine. 

Phosphorylation ( % p3z devenu phosphate labile 
apr6s 20 rain &incubation en milieu suecinique) 

Densit6 optique des suspensions de mitochon- 
dries (dilu6es 200 × ) rapport6e ~ l 'N-protidique 
des suspensions (E/y N:ml  X 103 ~ 400 m / ~ ) . . .  

N-protidique des suspensions de mitochondries 
dilu6es 200 × (7 Njml) . . . . . . . . . . .  

Avitaminose B 1 

T6moins 

35,9 ~: 3,2 

13,7-_1=1,0 

22,6 ~ 1,3 

Carene4s 

16,3 ~ 3,7 
(54,5 %) 

8,0±0,7 
(41,6%) 

20,1 ± 0,7 
(11,1%) 

P 

<0,001 

Avitaminose B a 

Tdmoins 

34,6 ± 2,7 

t0 ,9~1 ,7  

2 5 , 1 ~ 4 , 6  

Carenc6s 

28,5 -4- 4,3 
(17,6°,o) 

10,3~:1,6 
(5,5%) 

18,9 -}- 5,4 
(24,8°,;) 

NS 

NS 

< 0,( 

Les vaIeurs :J= donnent l'6cart-type des moyennes. Pour les avitaminoses B z et B 2 les colleetifs de t6moins et de carencfs comprennent 
respectivement 10 et 8 animaux d'exp6rience. P = degr6 d'assurance statistique dans le test-T. NS = diff6rence non significative. Les 

ehiffres entre parentheses indiquent les diminutions moyennes en % par rapport au lot normal. 

s u j e t t e s  5. u n  g o n f l e m e n t  caract6r is6  p a r  une  c h u t e  do 
Ieur  dens i t6  op t ique ,  qui ,  mesur6e,  au p h o t o m ~ t r e ,  p e u t  
se rv i r  de  er i t6re  de leur  t r a n s f o r m a t i o n  morpho log ique .  
U n  parall61isme 6 t ro i t  e n t r e  ,gonf lement})  e t  facul t6s  
o x y d a t i v e s  a pu  ~tre  mis  en 6v idence  d a n s  d i f f6 ren tes  
cond i t i ons  p h y s i c o - c h i m i q u e s  f a v o r i s a n t  in vitro l ' a l t6ra-  
t ion  ou Ia r6g6n6rat ion des m i t o c h o n d r i e s  en suspens ions  4. 

. 0 2 0  

0~0 

C 81 

• ~ l / l ~ . t t  * e J  = , 0 1  

2 60 m,n 

Fig. ~2. Analyse statistique des diff4renees de dcnsit6 opfique. Les 
extinctions sont rapport6es A la teneur des suspensions ell azote 
protidique (E]N par ml). Les segments verticaux correspondent A la 
diff6renee n6cessaire et suffisante ~ une assurance statistique de 
99% (P 0,01 clans le test t). Moyennes de 10 rats carenc6s (CB1) et de 

t0 rats t6moins (N). 

Nos  r6su l t a t s  m o n t r e n t  que  c e t t e  corr41ation se re- 
t r o u v e  dans  les m i t o c h o n d r i e s  al t6r6es in vivo pa r  la 
ca rence  e n v i t a m i n e  B v Les  courbes  de  la F igu re  I repr4-  
s e n t e n t  la c h u t e  de dens i t6  o p t i q u e  de  d e u x  suspens ions  
pr6par6es  s i m u t t a n 6 m e n t  ~ p a r t i r  d ' u n  an ima l  carenc6 
e t  d ' u n  an ima l  t6moin .  L a  di f f6rence  r e s t e  c o n s t a n t e  en 
fonc t ion  du  t emps .  El le  n ' e s t  pas  due  ~. une  s imp le  di- 
m i n u t i o n  du  n o m b r e  des  mi tochondr i e s ,  pu i squ ' e l l e  
r e s te  s ign i f ica t ive  lo r sque  les va leurs  d ' e x t i n c t i o n  s o n t  
r a p p o r t 6 e s  5. l ' a zo t e  p r o t i d i q u e  des  suspens ions  (Fig. 2). 

¢ J. RAAFLAUB, Helv. physiol. Aeta 11, 14~ (1943). - R. E. BEYER, 
L. ER.N'STER, H. L6W et T. BE~R, Exp. Cell Res. 8, 586 (1955). 

D a n s  la ca rence  en r ibof lavine ,  les t r o u b l e s  de Ia 
p h o s p h o r y l a t i o n  s o n t  b e a u c o u p  moins  acccn tu6s  que 
d a n s  la ca rence  en aneu r ine  s (Tableau) .  P o u r  v6rif ier  le 
paralt61isme e n t r e  16sions fonc t ionne l l e s  e t  s t ructurc l les ,  
nous  dev ions  t r o u v e r  d a n s  l ' a r ibof l av inose  des suspen-  
s ions  de  m i t o c h o n d r i e s  de dens i t6  o p t i q u e  peu diminu6e.  
Le  t ab l eau  m o n t r e ,  en  effet ,  que  la d i f f6rence  des ext inc-  
t ions  r appor t6es  ~ l ' azo te  p r o t i d i q u e  es t  n6gligeable.  En 
r evanche ,  l ' azo te  des suspens ions  p r o v e n a n t  d ' a n i m a u x  
carenc6s  es t  d iminu6e  de mani6re  s ign i f ica t ive  par 
r a p p o r t  ou g roupe  t4moin ,  c o n t r a i r e m e n t  £ ce que 
nous  avons  t rouv6  d a n s  t ' a v i t a m i n o s e  B 1. Ce t t e  diminu-  
t i on  p o u r r a i t  exp l ique r  la 16g6re r6duc t ion  (17%) de la 
r e syn th6se  o x y d a t i v e  de  t ' A T P  d a n s  l ' a v i t a m i n o s e  B v 
C o m m e  la p a u v r e t 6  des suspens ions  en N repr6sente ,  
dans  le cad re  de ces exp6r iences ,  le seul p o i n t  caract6- 
r i s t ique  de l ' a r ibof lav inose ,  il es t  pe rmis  de pense r  que 
c e t t e  sor te  de ca rence  inf luence  d a v a n t a g e  le nombre  
que  la fonc t ion  et  la s t r u c t u r e  des mi tochondr i e s .  

D a n s  le cas de l ' a v i t a m i n o s e  Bz, il es t  p laus ib le  d 'ad-  
m e t t r e  que  les p remi6res  a l t6 ra t ions  so ien t  d 'o rdre  
fonc t ionne l .  BRENNER et  1RAAFLAUB 6 a t t r i b u e n t  no tam-  
m e n t  le g o n f l e m e n t  des m i t o c h o n d r i e s  5. leur  appau-  
v r i s s e m e n t  progress i f  en A T P .  Les t roub les  de la phos- 
p h o r y l a t i o n  enregis t r6s  d a n s  nos exper iences  impl iquen t  
une  d i m i n u t i o n  de la r e syn th6se  de I ' A T P  et  pour ra ien t  
~tre ainsi  la cause des ldsions s t ruc tu re l l e s  cons ta t6es .  

Nous adressons nos rellmrciements au Fonds National Suisse de la 
Recherche scientifique qui a subventionn6 ce travail et "~ la Maisoa 
Hoffmann-La Roche, B/de, qui nous a fourifi les animaux normaux 
ct carenc6s. 

J .  FREI et  H.  RYSER 

Clinique Mddicale Universitaire, Lausanne, 72 ddcem- 
bre 1955. 

Summary  

I n  t h e  e x p e r i m e n t a l  Ba-av i taminos i s  a decrease  of 
o x i d a t i v e  A T P - r e s y n t h e s i s  in l iver  h o m o g e n a t e s ,  and  a 
s ign i f i can t  d i m i n u t i o n  of t h e  opt ica l  d e n s i t y  of mito- 
chondr i a l  su spens ion  were  s i m u l t a n e o u s l y  o b s e r v e d :  in 
o t h e r  w o r d s  a p r o b a b l e  pa ra l l e l i sm in t h e  a l t e r a t i on  of 
f u n c t i o n  and  s t ruc tu re .  In  a r ibof lav inos i s  n e i t h e r  oxi- 

s j .  FREI, en pr6paration. 
8 0 .  BRENNER-HOLZACH und J. RAAFLAUB, Heir. physiol. Acta 

12, 242 (195,i), 
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da t ive  p h o s p h o r y l a t i o n  n o r  o p t i c a l  d e n s i t y  seems to b e  
n o t a b l y  i m p a i r e d ,  b u t  t h e  n i t r o g e n  c o n t e n t  of mi to -  
chondr ia l  s u s p e n s i o n s  decreases  s ign i f i can t ly .  The re fo re  
this  s econd  t y p e  of a v i t a m i n o s i s  wou ld  a p p e a r  to  a f fec t  
the  m i t o c h o n d r i a l  p o p u l a t i o n  r a t h e r  t h a n  ene rge t i c  
m e t a b o l i s m  or  s t r u c t u r a l  i n t e g r i t y  of t h e  p r o t o p l a s m i c  
granules .  

5 9 %  of H b - A .  No  d i f f e rences  were  f o u n d .  I n  b o t h  cases  
a f r ac t i on  was  p r e s e n t  w h i c h  was  s a l t e d  o u t  a t  a some-  
w h a t  h i g h e r  p h o s p h a t e  c o n c e n t r a t i o n  t h a n  t h e  n o r m a l  
a d u l t  h a e m o g l o b i n  a n d  t h e  a b n o r m a l  H b - E  t h a t  h a s  t h e  
s a m e  so lub i l i t y  as  H b - A  g. 

I g In 

Is A l k a l i - R e s i s t a n t  H a e m o g l o b i n  in Cooley's  
Anaemia  Different  f r o m  F o e t a l  H a e m o g l o b i n  ? 

R e c e n t l y  PEROSA a n d  BINI 1 r e p o r t e d  in t h i s  J o u r n a l  
some d i f fe rences  b e t w e e n  t h e  a l k a l i - r e s i s t a n t  h a e m o -  
globin f r a c t i o n  in Coo tey ' s  a n a e m i a  a n d  t h e  foeta l  
h a e m o g l o b i n  f rom co rd  blood.  T h e s e  d i f fe rences  were 
found in (1) t h e  r a t e s  of d e n a t u r a t i o n  of t h e  c a r b o n  
monox ide  d e r i v a t e s  b o t h  b y  a lka l i  a n d  b y  ac ids ;  (2) t he  
ra te  of d e n a t u r a t i o n  of t h e  c o r r e s p o n d i n g  o x y h a e m o -  
globins b y  acids ,  wh i l e  (3) t h e r e  were  a lso  i n d i c a t i o n s  
t h a t  p a p e r  e l e c t ropho re s i s  g ives  e v i d e n c e  of a d i f fe ren t  
b e h a v i o u r  for  b o t h  h a e m o g l o b i n s .  

However ,  a n u m b e r  of o t h e r  p r o p e r t i e s  h a v e  been  
r epo r t ed  in  t h e  l i t e r a t u r e ,  in  w h i c h  t h i s  h a e m o g l o b i n  a n d  
the  foe ta l  h a e m o g l o b i n  b e h a v e  i d e n t i c a l l y :  t h e  u l t r a -  
violet  s p e c t r a l  a b s o r p t i o n  ~, i m m u n o l o g i c a l  b e h a v i o u r  3, 
the  d e n a t u r a t i o n  r a t e  of t h e  o x y h a e m o g l o b i n s  b y  a lka l i  4 
and  t h e  N - t e r m i n a l  r es iduesL  T h e r e f o r e  i t  is n o t  ye t  
clear w h e t h e r  t h e  a b n o r m a l  h a e m o g l o b i n  in  Cooley ' s  
a n a e m i a  is i d e n t i c a l  w i t h  t h e  foe ta l  h a e m o g l o b i n  f rom 
cord b lood  or  no t .  

Some o t h e r  t e c h n i q u e s ,  b y  w h i c h  d i f fe rences  b e t w e e n  
the  n o r m a l  a d u l t  H b  a n d  t h e  foe ta l  H b  h a v e  b e e n  found ,  
are :  s a l t i n g - o u t  e x p e r i m e n t s  6, c h r o m a t o g r a p h i c  ana ly se s  7 
and  t h e  e s t i m a t i o n  of  t h e  a m i n o  ac id  c o m p o s i t i o n  s . B y  
app ly ing  the se  3 m e t h o d s  to  t h e  a l k a l i - r e s i s t a n t  h a e m o -  
globin in  Cooley ' s  a n a e m i a ,  i t  m a y  b e  poss ib le  to  con t r i -  
bu te  t o w a r d s  t h e  r e s o l u t i o n  of t h e  p r o b l e m .  

Fo r  t h e  i n v e s t i g a t i o n s  r e p o r t e d  here ,  a b lood  s a m p l e  
was used  of a l i t t l e  b o y  su f fe r ing  f rom Cooley ' s  a n a e m i a .  
Besides t h e  n o r m a l  a d u l t  H b  a n d  t h e  a l k a l i - r e s i s t a n t  
f ract ion,  t h e  b lood  also c o n t a i n e d  a c e r t a i n  a m o u n t  of 
the  a b n o r m a l  h a e m o g l o b i n  E L  As i t  was  poss ib le  to  
sepa ra te  t h e  a l k a l i - r e s i s t a n t  f r a c t i o n  c o m p l e t e l y  f rom 
the  o t h e r  2 H b ' s  b y  m e a n s  of  a c h r o m a t o g r a p h i c  p roce-  
dure, t h e  p r e s e n c e  of t h e  a b n o r m a l  h a e m o g l o b i n  E d id  
not  in f luence  t h e  r e su l t s  o b t a i n e d .  

The  s a l t i n g - o u t  e x p e r i m e n t s  were  ca r r i ed  o u t  as 
descr ibed b y  DERRIEN x° u s ing  a 3'5 m o l a r  p h o s p h a t e  
buffer  so lu t ion ,  p H  6-5. 2 h a e m o g l o b i n  s a m p l e s  were  
i nves t i ga t ed  : t h e  h a e m o g l o b i n  of t h e  p a t i e n t  (41% alkal i -  
r e s i s t an t  f r ac t ion ,  m e a s u r e d  b y  t h e  m e t h o d  of BRINK- 
MAN a n d  J o ~ x l s  ix a n d  b y  a c h r o m a t o g r a p h i c  t e c h n i q u e  ~) 
and an  a r t i f i c ia l  m i x t u r e ,  c o n t a i n i n g  4 1 %  of H b - F  a n d  
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The chromatographic behaviour of the alkali-resistant haemoglobin 
in Cooley's anaemia. 

I. Cooley trait tfather of the patient studied; alkali resistant 
fraction 9%) ; 

II. Cooley trait after addition of Hb-F. 
III. Cooley's anaemia. 
IV. Normal adult Hb. 

Also t h e  c h r o m a t o g r a p h i c  b e h a v i o u r  of t h e  a lka l i -  
r e s i s t a n t  h aemo g l o b i n ,  p r e s e n t  in t h e  b lood  of t h e  p a t i e n t  
s t u d i ed  was iden t i ca l  w i t h  t h a t  of foe ta l  h a e m o g l o b i n .  
T h e  F igu re  shows some  resu l t s  o b t a i n e d  w i t h  t h e  " c u -  
v e t t e  m e t h o d "  us ing  t h e  c a t i o n  e x c h a n g e r  A m b e r l i t e  
I R e - 5 0  ( X E - 6 4 ) L  I t  wil l  be  n o t e d  t h a t  H b - A  a n d  
H b - E  h a v e  p rac t i ca l l y  t h e  s a m e  r a t e  of d i s p l a c e m e n t .  

The amino acid composition of a 48 h hydrolysate of the alkali- 
resistant fraction in Cooley's anaemia' 

Amino Acid 

Aspartic 
Threouine 
Serine 
Glutamic 
Proline 
Glycine . . . . . . . . . .  

Alkali-resistant 
fraction 

10.9 
6.3 
5.5 
7.85 
4.05 
4-3 

Atanine 
Cystine/~ 
Valine 
Isoleucine 
Leucine.  
Tyrosine 
Phenylalanine 
Lysine 
Histidine 
Arginine 

9-65 
0"95 
9"35 
1"75 

15"1 
3"15 
7"9 
9"7 
7'25 
3"3 

Hb-F Hb-A 

0-25 10 .5  
6.5 5"5 
5.85 4.45 
7.65 7.25 
4.2 4.95 
4.6 4.55 
9.7 9-95 
0-95 1-00 
9.5 10.9 
1.85 0.35 
5.3 15.15 
3'2 3"85 
7-85 7"85 
9.85 9-9 
7.4 8.3 
3.35 3-35 

The values are given as g]100 g protein. 

B y  c o m p l e t e  e l u t i o n  on  a n  A m b e r l i t e  I R C - 5 0  ( X E - 6 4 )  
co lumn ,  i t  was  poss ib le  to  i so la te  t h e  a l k a l i - r e s i s t a n t  


