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E m p l o y i n g  t h e  p r e s e n t  t e c h n i q u e ,  t h e  fusa r ic  ac id  
con ten t  of t h e  d i a ly sed  c u l t u r e  f i l t r a t e  of  F.  vasin/ectum 
Atk. (g rown in  R i c h a r d ' s  m e d i u m  in  H a f f k i n e  f lasks- -  1.51 
m e d i u m / 4  1 f lasks  for  8 weeks)  was  f o u n d  to  be  44.6 rag/1, 
The d i a lyzed  c u l t u r e  f i l t r a t e  was  c o n c e n t r a t e d  to  a sma t l  
volume u n d e r  r e d u c e d  p re s su re  p r io r  to  spo t t ing .  T h e  
Iusaric ac id  c o n t e n t  was  e s t i m a t e d  as i n d i c a t e d  earl ier .  
The c o n c e n t r a t e  was  t h e n  d i l u t e d  to  75% a n d  5 0 %  
{with d i s t i l l ed  wa te r )  a n d  s p o t t e d  again .  P u r e  fusa r ic  
acid was  a d d e d  to  m a k e  u p  t h e  d i f fe rence  in each  case  
and t h e  t o t a l  fusa r i c  ac id  c o n t e n t  e s t i m a t e d  for  r ecovery .  
The recover i e s  o b t a i n e d  a t  t h e  t w o  levels  were  9 5 . 5 %  
and 9 9 % ,  r e s p e c t i v e l y  i n d i c a t i n g  t h a t  t h e  m e t h o d  cou ld  
be e m p l o y e d  w i t h  a d v a n t a g e  for  t h e  a s s a y  of t h i s  tox in .  

Zusammen/assung  

E s  w e r d e n  de r  c h r o m a t o g r a p h i s c h e  N a c h w e i s  u n d  die  
B e s t i m m u n g  d e r  F u s a r i n s ~ u r e  a ls  K u p f e r c h e l a t  m i t t e l s  
d e r  R u n d f i l t e r t e c h n i k  b e s c h r i e b e n .  Die d u r c h s c h n i t t l i c h e  
B r e i t e  des  C h e l a t s t r e i f e n s  s t e h t  in  e i n e m  l i nea ren  Ver -  
hAl tn is  zu d e m  L o g a r i t h m u s  de r  K o n z e n t r a t i o n  y o n  
Fusa r i n s i i u r e .  I n  e i n e m  K u l t u r f i l t r a t  v o n  F.  vasin/ectum 
A t k .  w a r  e in  Z u s a t z  y o n  r e i n e r  F u s a r i n s i i u r e  q u a n t i t a t i v  
n a c h w e i s b a r ,  lRf-Wer te  y o n  Cu u n d  C u - F u s a r i n s ~ u r e -  
K o m p l e x e n  in  12 L 6 s u n g s m i t t e l n  w e r d e n  a n g e g e b e n .  

* Present address: Botany Department, The University of Manitoba, 
Vqinnipeg, Canada. 

Rf values of copper and copper-fusarie acid complex in different 
solvent mixtures. 

Solvent mixtures 

1. N-butanoI-HAc-water  (4 : 1 : 5) 
2. N-butanol-HAc-water  (3.5 : 1.5 : 5) 
3. N-butanol-formic acid-water 

(5:3-5:5) 
4. Isoamyl alcohol-HAe-water 

(4:1:5) 
5. Isopropanol-formie acid-water 

(4:1:5) 
6. Aq. Dioxan (1 : 1) 
7. Aq.phenol 
8. 400 ml of aq. butanol  containing 

5 g 8-quinolinol to which was 
added 40 mI glacial acetic acid 
warmed to solution 

9. Incorporat ion of 0-5 g EDTA* in 
100 ml aq. butanol  

10. Impregnat ing  tim paper  with  
10% alumina prior to irrigation 
with N-butanol-HAC-water  
(4:1:5) 

11. Aq. Collidine 
12. Aq. Lutidine 

* Ethylene diamine tetracetate. 

Rf values 

Copper Complex 

0.494 0.273 
0,666 0.617 

0,157 0.088 

0.230 0,090 

0.460 0.400 
0-790 O.630 
0.II0 Not 

formed 

0.450 0-180 
Not  

0-100 formed 

Not 
0.230 formed 
0.182 0.263 
0.784 0.299 

The  T a b l e  g ives  t h e  R f  v a l u e s  of c o p p e r  a n d  Cu-  
fusaric ac id  c o m p l e x  in t h e  12 s o l v e n t  m i x t u r e s  i n d i c a t e d  
therein.  I t  m a y  be  a d d e d  t h a t  t h e  m e t h o d  cou ld  be  
employed o n l y  in  t h e  a b s e n c e  of i n t e r f e r i n g  m e t a b o l i t e s  
which w o u l d  e i t h e r  a l t e r  t h e  R f  v a l u e  of t h e  c o m p l e x  
or fo rm che l a t e s  h a v i n g  close R f  va lues .  I n  s u c h  cases  
it wou ld  be  n e c e s s a r y  to  use  d i f f e r e n t  s o l v e n t s  to  
e l imina te  i n t e r f e r e n c e  a n d  use  t h e  c o r r e s p o n d i n g  
s t a n d a r d  cu rves .  

We thank Professor T. S. SADASlVAN for helpful suggestions, 
Professor E. G~,UMANN for a generous gift of pure fnsarie aci d and 
the National Institute of Sciences of India for the award of an I,C.I. 
fellowship to one of us (K.L.). 

K. LAKSHMINARAY'ANAN* and  

D. SUBRAMANIAN 

University Bo tany  Laboratory, Madras  (India), Apr i l  
4, 1957. 

C a r b o h y d r a t e s ,  C o l l a g e n  and  E las t in  of the  
N o r m a l  Aor t i c  Wal l  and  A r t e r i o s c l e r o t i c  

H y a l i n e  P l a q u e s  

R e p o r t s  in  t h e  l i t e r a t u r e  on  t h e  d e t e r m i n a t i o n  of t h e  
c a r b o h y d r a t e s  a n d  of t h e  co l lagen  a n d  e l a s t i n  c o n t e n t  
in  t h e  n o r m a l  a o r t a  a n d  t h e i r  poss ib le  m o d i f i c a t i o n s  in  
t h e  course  of a r te r iosc le ros i s ,  a re  r e l a t i v e l y  few. H o w -  
e v e r  s t ud i e s  c a r r i ed  o u t  b y  m e a n s  of m e t a c h r o m a t i c  s t a i n  
r e a c t i o n s  i n d i c a t e  t h a t  t h e  e las t i c  t i s sue  f ibers  of t h e  
a o r t a  a re  b a t h e d  in  a m a t r i x  of ' g r o u n d  s u b s t a n c e '  
c o n s t i t u t e d  m a i n l y  of s u l p h a t e d  ac id  m u c o p o l y s a c c h a -  
r ides,  a n d  t h a t  t h e  a l t e r a t i o n s  of t h i s  m u c i n o u s  s u b s t a n c e  
cou ld  b e  fol lowed b y  m o d i f i c a t i o n s  of t h e  c o n t e n t  in  
co l l agenous  a n d  e las t ic  f ib res  of  t h e  a o r t a ,  w h i c h  m a y  b e  
of f u n d a m e n t a l  i m p o r t a n c e  in  t h e  e v o l u t i o n  of a r t e r i o -  
sc lerosis  L 

There fo re ,  in  t h e  p r e s e n t  r e s e a r c h  t h e  c h e m i c a l  
c o m p o s i t i o n  of h y a l i n e  p l a q u e s  f r o m  a r t e r i o sc l e ro t i c  
a o r t a e  was  i n v e s t i g a t e d  a n d  c o m p a r e d  w i t h  t h a t  of a 
n o r m a l  ao r t i c  wall .  

T h e  s a m p l e s  were  s eve red  in t h r e e  f r ac t ions ,  l abe l l ed  
F. I . - F .  I I . - F .  I I I . - ,  a c c o r d i n g  to  NEUMAN a n d  LOGAN 2. 
W e  h a v e  a n a l y z e d  s a m p l e s  of 9 d i f f e r en t  n o r m a l  ao r t i c  
wal l s  of m e n  aged  f rom 20 to  40 y e a r s  a n d  s a m p l e s  col- 
l ec ted  f r o m  h y a l i n e  p l a q u e s  of 9 d i f f e r e n t  cases  of ar-  
t e r iosc le ros i s ;  t h e  a m o u n t  of t i ssue ,  f r o m  each  case,  
w h i c h  was  n e c e s s a r y  for  c h e m i c a l  ana lys i s ,  was  a b o u t  
1 g w e t  we igh t .  

T h e  f i rs t  f r a c t i o n  c o n t a i n s  m a i n l y  col lagen,  t h e  s econd  
f r a c t i o n  c o n t a i n s  s eve ra l  h e t e r o g e n o u s  p ro te ins ,  a n d  t h e  
t h i r d  one  c o n t a i n s  e las t in .  The  n i t r o g e n  was d e t e r m i n e d  
in  e a c h  f r a c t i o n  b y  Ness le r iza t ion3 ;  in  a d d i t i o n ,  t h e  
h y d r o x y p r o l i n e  c o n t e n t  in  F . I . ,  in  o rder  to  def ine  i t s  t r u e  
co l lagen  q u o t a ,  was  d e t e r m i n e d  b y  t he  m e t h o d  of TROLL 
a n d  CANNAN 4. T h e  c a r b o h y d r a t e s  were  d e t e r m i n e d  b y  
the m e t h o d s  desc r ibed  b y  DlSCHEL T h e  p r e s e n c e  of t h e  
SO~ g r o u p s  was  i n v e s t i g a t e d  q u a l i t a t i v e l y  b y  a d d i n g  
BaCI= 1 %  to  t h e  samples ,  h y d r o l i z e d  in  5 N HC1, d r i e d  
a n d  m a d e  u p  to  ml  i w i t h  w a t e r ,  in  o r d e r  t o  p r e c i p i t a t e  
B a S O  4. 

1 j .  F. RINEHART, in Connective tissue in health and disease 
(Munksgaard, Copenhagen 1954), p. 239. 

2 E. E. NEUMAN and M. A. LoGAn, J. biol. Chem. 186, 549 (1950). 
3 W. W. UMBR'qT, R, H. B,.,RRIS, and J. F. STAUFFER, Mano- 

metric techniques and tissue metabolism (Burgess Pub., Minneapolis 
1949). 

4 W. TROLL and R. K. CANSA~, J. biol. Chem. ZOO, 803 (1953). 
5 Z. DISCHE in Methods o/ Biochemical Analysis (Interscienee 

Pub. Inc., New York 1955), Vol. II, p. 31a. 
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Protein . 
Nitrogen 
Collagen 
Nitrogen 
Protein . 
Nitrogen 
P ro t e in .  I 
Nitrogen 

Hexoscs. 

Methyl-Pentoses 

Hexosoamines 

Hexuronic Acids 

S O - -  4 

F . I  

F . I  

F. II 

F. I n  

F . I  
F. II 
Y . I  
F. u 
F . I  
F. II  
F . I  
F. n 

Whole sample ! 

Normal aorta Pathologic aorta t P 

4 9 ± 2  

18 4- 1,3 

204-2 

3 1 ± 3  

1.357 ± 0.033 
traces 

0.987 ± 0-400 
0-351 ± 0-126 
1-173 ± 0.293 

traces 
1.122 ± 0.170 

0 
+ + +  

5 3 ± 4  

25.6 -4- 3.1 

29- t -5  

18=]=3 

2,464 4- 0.163 
0 

0.840 ~ 0.276 
0.380 ± 0-220 
0-260 -I- 0-136 

0 
0 
0 

+ -  

0'918 

2'478 

1.738 

3'401 

2.327 

0.318 
0.120 

11-72 

> 0.05 

< 0.05 

> 0.05 

< 0.01 

< 0.05 

> 0.05 
> 0.05 
< 0.01 

The Protein and Collagen Nitrogen of the single fractions is given 
as a percentage of the total Nitrogen of the samples. 

All the other values are expressed as g per 100 g of proteins of the 
corresponding fraction. 

The  resu l t s  of our  ana ly t i ca l  d e t e r m i n a t i o n s ,  t o g e t h e r  
w i t h  t he i r  s t a t i s t i ca l  analys is ,  are r e p o r t e d  in t he  Table .  

The  above  t ab l e  shows  t h a t  t h e  hexose  c o n t e n t  of t h e  
F . I .  in  t he  a r te r iosc le ro t ic  p l aques  increases  in a s igni-  
f i can t  w a y  as c o m p a r e d  wi th  t h e  n o r m a l  aor t ic  wall, 
whi le  t h e  m e t h y l a t e d  sugars  r ema in  u n c h a n g e d .  Hexoso -  
amines  a n d  h e x u r o n i c  acids  are  c o n t a i n e d  in t he  n o r m a l  
aor t ic  wall  in an  a l m o s t  equ imo lecu l a r  r a t io ;  in t he  
hya l ine  p laques  t he  f o r mer  decrease  in a h igh ly  signi-  
f i can t  w a y  a n d  t h e  l a t t e r  c o m p l e t e l y  d i sappea r .  The  
c a r b o h y d r a t e s  found  in t he  second  f rac t ion  do n o t  
a s s u m e  a n y  pa r t i cu l a r  i n t e r e s t  and  are  more  l ikely due  
to  an  occas ional  c o n t a m i n a t i o n  du r ing  the  f r a c t i ona t i on  
p rocedure .  

The  n i t rogen  and  h y d r o x y p r o l i n e  d e t e r m i n a t i o n s  in t h e  
t h ree  aor t ic  f rac t ions  s h o w  t h a t  t h e r e  is a decrease  of t h e  
n o r m a l  elast ic  t i ssue  of t h e  aor ta ,  and ,  a t  t h e  s a m e  t ime,  
an increase  of t he  co l lagenous  p ro t e in s  a t  t he  si te of t h e  
deve lop ing  hya l ine  p laques .  The  increase  in col lagen,  
t o g e t h e r  w i t h  t h e  increase  of hexoses  in t he  a r t e r io -  
sc lerot ic  aor ta ,  could  sugges t  t h e  p resence  in t h e  
p laques  of a ce r t a in  a m o u n t  of those  po lysaecha r ides  
t yp i ca l l y  b o u n d  to  t h e  co l lagenous  a n d  re t i cu la r  f ibers,  
as r e p o r t e d  b y  SCHMITT, GROSS, a n d  t-IIGHBERGER 6 a n d  
b y  WINDRUM, KENT, a n d  ESTOE ~, wh ich  are  a lmos t  
exc lus ive ly  c o m p o s e d  of hexoses .  This  increase  in hexoses ,  
which  we s h a v e  obse rved  also in t he  si l icotic hya l i ne  
masses  and  in t he  per i sp len ic  hya l ine  synechiae ,  s eems  
to  be a f ea tu re  of t h e  hya l in i za t ion .  

The h e x o s o - a m i n e s  a n d  t h e  h e x u r o n i c  acids,  c o n t a i n e d  
in t h e  n o r m a l  ao r t a  t o g e t h e r  w i th  t he  SO~-groups, con-  
f i rm the  presence  in i t  of s u l p h a t e d  acid m u c o p o l y -  
sacchar ides ,  wh ich  are usua l ly  t e s t e d  b y  h i s t ochemica l  
m e t h o d s  or by  the  i n c o r p o r a t i o n  of 35S in t he  m e t a -  

6 F. O. SCHMITT, J. GROSS, and J. H. HIGHBERGER, Exp. Cell 
Research, Suppl. 3, 326 (1955). 

7 G. M. WINDRU~I, P.W. KENT, and J. E. ESTOE, Brit. J. exp. 
Pathol. 36, 49 (1955). 

a B. PERmS and E. CLERICZ~ La Mcdic ina  del Lavoro 48, 238 
(1957). 

The presence or the absence of the SO4 groups, and their approxi- 
mate amount is expressed by means of the signs: + or--. 

All values are the mean :~ S.E.M. of 9 determinations on different 
samples of normal and arteriosclerotic aortae; the 't of Student' and 
the value of probability are given iu the last two columns. 

c h r o m a t i c  sec t ions  of t he  a o r t a L  The  decrease  of the 
h e x o s o - a m i n e s  and  of t h e  SO~ groups,  a n d  the  complete 
d i s a p p e a r a n c e  of t he  hexu ron i c  acids in t he  arterio- 
sc lerot ic  p laques  m a y  r e p r e s e n t  a fall in t h e  acid muco- 
po lysaccha r id ic  q u o t a  of tile ao r t a  du r ing  arteriosclerotic 
disease.  Th i s  is of cons ide rab le  in te res t ,  since authors 
e m p l o y i n g  m e t a c h r o m a t i c  s t a i n i n g  reac t ions  have 
r e p o r t e d  t h a t  m e t a c h r o m a t i c  s u b s t a n c e s  d i sappea r  only 
in t he  in i t ia l  s tages  of t he  disease,  du r ing  the  serous 
i m b i b i t i o n  of t h e  i n t ima ,  b u t  s h o w  again,  to  an even 
la rger  degree,  a t  a l a t e r  per iod ,  in t he  c o n s t i t u t e d  ar- 
t e r iosc le ro t ic  lesions, e i ther  c o mi n g  f r o m  the  blood 
s t r e a m  or be ing  n e w l y  s y n t h e t i z e d  f rom the  ar ter ia l  wall. 

H o w e v e r ,  a decrease  of t he  h e x o s o - a m i n e s  contained 
in  t he  a r te r iosc le ro t ic  ao r t a  has  also been  found by 
KYRK a n d  DYRBYR z°, w h o  sugges t  t h a t  t he  increased 
m e t a c h r o m a s i a  r e p o r t e d  du r ing  ar ter iosc leros is  might 
be due  to  a s t a in ing  a l t e r a t i on  of t h e  t i ssue  mucopoly- 
sacchar ides  r a t h e r  t h a n  to  an increase  of t h e  to ta l  con- 
c e n t r a t i o n  of t hese  c o m p o u n d s .  

The  or igin  of ar ter ioscleros is  has  been  a t t r i bu t ed  to 
a d e p o l y m e r i z a t i o n  of t h e  s u l p h a t e d  mucopolysaccha-  
r ides,  which ,  in t h e  n o r m a l  aor ta ,  would  ma in t a in  its 
e l a s t i c i ty  a n d  al low t h e  f i l t r a t ion  of t h e  l ipidic  macro- 
molecules  t h r o u g h  the  a r t e r i a l  wall. I n  fac t  CAL111 and 
SEIFTER, BAEDER, BECKFIELD, SHARMA, and  ERICH 12, 
who  bel ieve  t h a t  d u r i n g  s p o n t a n e o u s  arter iosclerosis  in 
man ,  t h e r e  a p p e a r  in  t he  b lood  s t r e a m  n e w l y  formed 
s u b s t a n c e s  able to  d e p o l y m e r i z e  t he  mucopolysacchar ides  

9 A. CASTELLANI and G. GUIDOTTI, Riv. Istochim. norm. pat. (in 
press) (1957). - E. ODELBLAD and H. BOSTROM, Acta pathol, micro- 
biol. stand. 31, 339 (1957). - While this paper was in preparation, 
a paper dealing with the isolation of mucopolysaceharides from 
human arterial tissue and with the determination of its chenlical 
composition, whose results are in accord with our own, was published 
by M. DYRBY~ and J. E. KYRK in the january issue (1957) of the 
Journal of Gerontology. 

lO j .  E. KYRK and M. DYRBYE, J, Gerontology 2, 273 (1956). 
11 A. CALI, Bas i  teoriche e sperimenlal i  per una patogenesi enu. 

matica della arteriosclerosi. 17 ° Quaderno della sezione perugina della 
SIBS (Simonelli, Perugia 1955). 

12 j .  SEIFTER, D. H. BANDER, W. J. BECKFIELD, G. P. SHARMA, 
and "~V. E. ERICH, Proc. Soc. exp. Biol. Med. 83, 468 (1953). 
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(in sp i te  of t he  p r e sence  of a n  a n t i h y a l u r o n i d a s e  f ac to r  
recent ly  f o u n d  in  t h e  s e r u m  of o lder  m e n  b y  CASTELLANI 
and MARSh3), t h e y  h a v e  b e e n  ab le  to  acce le ra t e  a n d  to  in- 
crease t h e  e n t i t y  of t h e  e x p e r i m e n t a l  a r t e r iosc le ro t i c  
lesions ot t h e  r a b b i t ,  b y  u s i n g  cho le s t e ro l  a n d  h y a l u r o -  
nidase to  acce l e r a t e  t h e  d e p o l y m e r i z a t i o n  of t he  s u l p h a t -  
ed m u c o p o l y s a c c h a r i d e s .  

Our  resu l t s ,  w h i c h  m i g h t  sugges t  n o t  on ly  a depo ly -  
mer iza t ion  b u t  e v e n  a d i s a p p e a r a n c e  of t h e  s u l p h a t e d  
m u c o p o l y s a c c h a r i d e s  f r o m  t h e  a r t e r iosc le ro t i c  p laques ,  
are t h e r e f o r e  in  a c c o r d a n c e  b o t h  w i t h  K Y R K  a n d  
DYRBYE 1° a n d  CALl n a n d  SEIFTER el al. x~. 

So f a r  as  t h e  i n c r e a s e d  m e t a e h r o m a s i a  in  t he  a r t e r io -  
sclerotic a o r t a  is c o n c e r n e d ,  wh i l e  a c c e p t i n g  t h e  h y p o t h -  
esis of KIRK a n d  DYRBYE 1~, we w o u l d  sugges t  f u r t h e r  
tha t  t h e  p h e n o m e n o n  m i g h t  b e  due  t o  t h e  p re sence  of  
other s u b s t a n c e s ,  d i f f e r en t  f r o m  t h e  s u l p h a t e d  m u c o -  
polysacchar ides ,  a n d  p a r t i c u l a r l y  of t h e  hexoses ,  w h i c h  
are s i gn i f i c an t l y  inc reased  in  t he  h y a l i n e  a r t e r io sc l e ro t i c  
plaques. 

B. PERNIS a n d  E.  CLERICI* 
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R iassun to  

s t a t a  e segu i t a  l ' ana l i s i  c h i m i c a  dei c a r b o i d r a t i ,  dei  
gruppi  so l fora t i ,  del  co l lagene  e d e l l ' e l a s t i n a  c o n t e n u t i  
nella p a r e t e  a o r t i c a  n o r m a l e  e hel le  p l acche  a r t e r i o -  
sclerot iche ja l ine .  L ' a n a t i s i  dei  c a r b o i d r a t i  e dei  g r u p p i  
SO~ 6 s u g g e s t i v a  p e r  la  p r e s e n z a  di  m u c o p o l i s a c e a r i d i  
acidi so l fo ra t i  n e l l ' a o r t a  n o r m a l e  e p e r  u n a  loro n e t t a  
d iminuz ione  nel  corso  de t l ' a r t e r iosc le ros i .  C o n t e m p o -  
r a n e a m e n t e  atlzL d i m i n u z i o n e  di  t a l i  po l i sacca r id i  si 
nota u n a  d i m i n u z i o n e  di  e l a s t i n a  ed u n  a u m e n t o  delte 
p ro te ine  co l l agen i  ne l le  p l a c c h e  a r t e r i o s c l e r o t i che  ja l ine .  
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H a e m o g l o b i n  F i n  T a l a s s e m i a  M i n o r .  

A m i n o - A c i d  C o m p o s i t i o n  

In  a p r e v i o u s  p a p e r  1 e v i d e n c e  was g iven  of t he  p r e sence  
of a l k a l i - r e s i s t a n t  H b ,  in  some  r e spec t s  s imi la r  to  H b  F, 
in  some  s u b j e c t s  su f fe r ing  f r o m  Talassemia  Minor .  I n  
t h e  p r e s e n t  c o m m u n i c a t i o n ,  we r e p o r t  t h e  d a t a  o b t a i n e d  
o n  t h e  a m i n o  acid c o m p o s i t i o n  of H b  F w h i c h  we h a v e  
b e e n  ab le  to  c rys t a l l i ze  f r o m  t h e  b lood  of a s u b j e c t  af-  
f ec t ed  b y  t h i s  disease .  

H b  o b t a i n e d  f r o m  e r y t h r o c y t e s  r e p e a t e d l y  w a s h e d  in  
s a l i n e  was  c rys t a l l i z ed  b y  HAUROW:TZ'S p r o c e d u r e  for  
foe t a l  H b  a. XYe eas i ly  o b t a i n e d  h e x a h e d r a l  c r y s t a l s  
t y p i c a l  for  H b  F, wel l  o b s e r v a b l e  mac roscop i ca l l y ,  w h i c h  
a f t e r  r e p e a t e d  w a s h i n g  in s a t u r a t e d  a m m o n i u m  su l f a t e  
a p p e a r e d  u n d e r  t h e  mic roscope  to  b e  p e r f e c t l y  h o m o g e -  
n e o u s  in  s h a p e  a n d  size. 

A f t e r  h e a t  c o a g u l a t i o n  a n d  w a s h i n g  off t h e  a m m o n i u m  
su l t a t e ,  t h e  p r e c i p i t a t e  was  s u b j e c t e d  to  h y d r o l y s i s  in  
6 N HC1 u n d e r  r e f lux  for  24 h. A n a l y s i s  of t h e  a m i n o  
ac ids  p r e s e n t  in  h y d r o l y s a t e  was  p e r f o r m e d  b y  c o l u m n  
c h r o m a t o g r a p h y  on  D o w e x  50, X - 8 ,  a c c o r d i n g  to  MOORE 
a n d  STEIN a, w i t h  t h e  s l i gh t  v a r i a t i o n s  p r e v i o u s l y  de-  
scr ibed*.  T h e  d e t e r m i n a t i Q n s  were  m a d e  in d u p l i c a t e  o n  
t w o  d i f f e r e n t  24 h h y d r o l i s a t e s ,  u s i n g  for  e ach  ana lys i s  
q u a n t i t i e s  of 1.61 or  2.93 m g  of p r o t e i n ,  as c a l c u l a t e d  
f r o m  q u a d r u p l i c a t e  m i c r o k j e l d a h l  a n d  a s s u m i n g  a N 
c o n t e n t  for  H b  of 16 .9% s. 

I n  t h e  T a b l e  t h e  d a t a  o b t a i n e d  are  r e p o r t e d  exp re s sed  
as g a m i n o  ac id /100  g p r o t e i n .  

C o m p a r i n g  the se  d a t a  w i t h  t hose  o b t a i n e d  in  o u r  
p r e v i o u s  ana ly s i s  of H b  F c ry s t a l l i z ed  f r o m  p l a c e n t a l  
co rd  b lood  ~, i t  is e v i d e n t  t h a t  t h e r e  is a good  a g r e e m e n t  
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The amino acid composition of 24 h hydrolysate of the alkali-resistant fraction in Talassemia Minor. 

Talassemia Minor Mean Hb F e Cooley's 
anemia 7 

Aspartic 
Theronine.  
Serine 
Glutamic 
Proline 
Glycine 
Alanine 
Valine 
Methionine 
Isoleueine 
Leueine 
Tyrosine 
Phenylalanine . . . 
Lysine 
Histidine 
Arginine 

9.93 9.63 
6.94 7.10 
6.69 6.94 
7.81 8.20 
3.01 4.32 
4.85 4.21 
9.02 10.57 

11.01 10-63 
2-28 2-31 
1.37 2-28 

15-08 16-52 
3-13 2-63 
9-93 8-82 
9.33 
7.58 
2.91 

10.32 
5.82 
5.91 
6.96 
5.49 
4.42 
8.04 
8-20 
1.69 
1.48 

9.93 
6.60 
6.28 
7-29 

3-58 
7.92 
8.67 
1-67 
1.32 

9.95 
6.61 
6.45 
7.56 
4.27 
4-26 
8.88 
9.62 
1.98 
1-61 

15-30 
2-88 
6-99 

13.06 14.99 
2.88 
8.58 

9"59 
6"98 
6"39 
6"81 

9.99 9-38 
7.61 7.25 
3.11 2-83 

m 

2.79 

9.56 
7.48 
2.91 

107.59 

4.70 
3-98 
8-52 
8-34 
1-84 
1-49 

13-67 
2.68 
8.83 

12.08 
7-04 
3-11 

10.90 
6.30 
5.50 
7.85 
4.05 
4.30 
9.65 
9.35 

1-75 
15-10 

3-15 
7 -90 
9.70 
7-25 
3-30 

Exper. 23 


