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N o w  we h a v e  b e e n  ab le  to  show t h a t  p a p e r  e lec t ro-  
phores i s  p r o v i d e s  e v i d e n c e  of a d i f f e ren t  b e h a v i o u r  for  
fe ta l  a n d  COOLEr'S a n e m i a  Hbs .  

A f t e r  r e p e a t e d  t r ia l s ,  we h a v e  u sed  t h e  fo l lowing 
t e c h n i q u e  w h i c h  is v e r y  s imi l a r  to  t h a t  de sc r ibed  b y  
REYNAUD 1. T h e  FLYNN a n d  DE MAYO e l e c t r o p h o r e t i c  
a p p a r a t u s  was  used  f i l led u p  w i t h  s o d i u m  v e r o n a l  bu f f e r  
(pH 9). Two H b  s p o t s  were  app l i ed  on  each  t h e  6 cm 
s t r ips  of WHATMAN f i l te r  p a p e r  n. 1, b y  m e a n s  of PEROSA'S 
g a d g e t  ~. Af t e r  12 h e lec t r ic  c u r r e n t  f low (120 W),  im-  
m e d i a t e  f i x a t i o n  was a c c o m p l i s h e d  w i t h  a n  a lcohol -  
e t h e r  m i x t u r e .  

( I d e n t i c a l  b e h a v i o u r  h a s  s h o w n  t h e  H b  in one  case of 
c o n g e n i t a l  h e m o l y t i c  s p h e r o c y t i c  j aund ice . )  

(b) F e t a l  H b ,  bes ides  i t s  d i s l o ca t i o n  n e a r e r  to  t h e  
s t a r t i n g  line,  shows  a d a r k e r  f r o n t  b a n d  fo l lowed b y  a 
l i g h t e r  one  w i t h  d i s t i n c t  c o n t o u r s :  t h e  space  b e t w e e n  
t h e  second  s p o t  a n d  s t a r t i n g  l ine is colour less .  

(c) T h e  H b  of COOLEr'S a n e m i a ,  bes ides  i t s  in te r -  
m e d i a t e d  speed  b e t w e e n  t h e  f e t a l  a n d  a d u l t  H b ,  shows 
a f r o n t  b a n d  fo l lowed b y  a l i g h t e r  one,  w ich  un l ike  fe ta l  
H b ,  does n o t  show a s h a r p  c o n t o u r  s h a d i n g  to  t h e  s t a r t -  
ing line.  

These  f i nd ings  h a v e  b e e n  r e p r o d u c e d  c o n s t a n t l y .  The  
p a t t e r n  of a d u l t  H b  t h e r e f o r e  s u b s t a n t i a t e s  ITANO'S 
s t a t e m e n t  t h a t  t h e  n o r m a l  a d u l t  H b  is a f o r m  t h a t  occurs  
free of o t h e r  c o m p o n e n t s .  

COOLEr'S a n e m i a  a n d  f e t a l  Hbs ,  o n  t h e  o t h e r  h a n d ,  
are  r e so lved  i n to  t w o  b a n d s :  t h e  f a s t e r  pos s ib ly  cor- 
r e s p o n d i n g  to  t h e  a d u l t  H b ,  t h e  s lower  co r r e s p o n d i n g ,  
in  one  case, to  t h e  fe ta l ,  a n d  in t h e  o t h e r ,  t o  COOLEY'S 
Hb .  These  t w o  b a n d s ,  as  s h o w n  above ,  h a v e  d i f f e ren t  
p a t t e r n s .  

These  resul ts ,  w h i c h  a p p a r e n t l y  h a v e  b e e n  o b t a i n e d  
also in t h e  DERRIEN'S L a b o r a t o r y  1, wil l  be  f u r t h e r  
d i scussed  on  a n o t h e r  occas ion.  

T h e  e l e c t r o p h o r e t i c  b e h a v i o u r ,  t h e  d i f f e r en t  r e s i s t ance  
of H b  0 3 to  d e n a t u r a t i o n  b y  ac ids ,  a n d  t h e  d i f f e ren t  
r e s i s t ence  of H b  CO to  d e n a t u r a t i o n  b y  a lka l i  a n d  acids,  
s t r o n g l y  sugges t  t h a t  t h e  COOLEY'S a n d  f e t a l  H b s  are  
d i f fe ren t .  

L. PEROSA a n d  L. BINI 

Insti tute o/ Clinical Medicine, Universi ty  o/ Bari,  
March 18, 7954. 

Riassunto 

Gli au tor i ,  b a s a n d o s i  sul  f a t t o  che  l ' H b  a l ca l i r e s i s t en te  
del m.  di C00LEY si c o m p o r t a  d i v e r s a m e n t e  d a l l ' H b  al- 
ca l i - res i s ten te  del  feto,  s ia  pe r  q u a n t o  r i g u a r d a  la  dena-  
t u r a z i o n e  d e l l ' H b  03 con  gli acidi ,  s ia  pe r  q u a n t o  r i g u a r d a  
la  d e n a t u r a z i o n e  d e l l ' H b  CO con  gli  ac id i  e con  gli alcali ,  
e sia, in fine,  p e r  q u a n t o  r i g u a r d a  il loro c o m p o r t a m e n t o  
e l e t t ro fo re t i co  (su ca r t a ) ,  p r o s p e t t a n o  la  poss ib i l i t~  ehe 
le due  H b  a l ca l i - r e s i s t en t i  s i ano  d ive r se  u n a  da l l ' a l t r a .  

Examples of different electrophoresis runs. A = Adult normal Hb; 
F = Fetal Hb (umbilical cord blood) ; C = Hb of CooLEr's disease ; 

IE = Congenital hemolytic spherocytic jaundice. 

F i n a l l y  t h e  p a p e r  s t r i p s  were  d r i ed  a t  80°C a n d  t he  
spo t s  e v i d e n c e d  b y  n a p h t a l e n e  b lack .  T h e  H b  so lu t ions  
were  o b t a i n e d  f r o m  p a t i e n t s  su f f e r i ng  f r o m  COOLEY'S 
a n e m i a ,  a n d  f r o m  t h e  u m b i l i c a l  co rd  a n d  p r e p a r e d  b y  
a m e t h o d  used  also b y  SPAET s. 

T h e  r e su l t s  o b t a i n e d  m a y  b e  s u m m a r i z e d  as fol lows:  
(1) I n  a g r e e m e n t  w i t h  p r e v i o u s  o b s e r v a t i o n s  of 

REVNAUD, t h e  m i g r a t i o n  speed  of a d u l t  H b  is g r e a t e r  
t h a n  t h a t  of t h e  fe ta l ,  w h e r e a s  t h e  m i g r a t i o n  of COOLEr'S 
a n e m i a  H b  ha s  a n  i n t e r m e d i a t e  r a t e .  

(2) W e  h a v e  also no t i c ed  t h a t  t h e  p a t t e r n  of t h e  
spots ,  a f t e r  e v i d e n c i n g  w i t h  n a p h t a l e n e  b lack ,  was  
c h a r a c t e r i s t i c a l l y  d i f f e r en t  for  e a c h  k i n d  of H b  con-  
s ide red  (Figure) .  

(a) A d u l t  Hb ,  bes ides  i t s  f a r t h e r  m i g r a t i o n  f rom t h e  
s t a r t i n g  l ine,  a p p e a r s  l ike  a s ingle  a n d  wel l  de f ined  b a n d .  

1 y.  DERRIEN, Personal communication. 

In vitro Inhibition of Catalase by Ovomucoid 

HARGREAVES a n d  DEUTSCH 1 h a v e  d i s c o v e r e d  t h a t  the  
k o c h s a f t  of t u m o r s  is e n d o w e d  w i t h  a n t i c a t a l a s e  ac t iv i ty .  

W e  h a v e  f o u n d  t h a t  h e n ' s  o v o m u c o i d  acqu i res ,  a f t e r  
boi l ing,  a s t r o n g  i n h i b i t o r y  p o w e r  a g a i n s t  ca t a l a se .  The  
o v o m u c o i d  was  p r e p a r e d  as fo l lows:  t h e  egg whi t e  
d i l u t e d  1 : 1  w i t h  sa l ine  was  p l a c e d  in a bo i l i ng  wa te r -  
b a t h  for  15 m i n  in t i g h t l y  s t o p p e r e d  glass  t ubes .  Af ter  
f i l t r a t i o n  t h r o u g h  paper ,  t h e  c lea r  f i l t r a t e  c o n t a i n i n g  the  
o v o m u c o i d  was  used  for  t h e  assays .  I n  o u r  e x p e r i m e n t s ,  
1 ml  of f i l t r a t e  was  i n c u b a t e d  for  1 h a t  0°C w i t h  0.5 ml 
of 0-02 p e r  c e n t  horse  l iver  c a t a l a s e  ( p r e p a r e d  accord ing  
to  BONNICHSEN 3) a n d  t h e  c a t a l a s e  a c t i v i t y  was  t h e n  
d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  3. 

T h e  a n t i c a t a l a s e  a c t i v i t y  of o v o m u c o i d  h a s  been  
f o u n d  to  be  p r o p o r t i o n a l  to  t h e  t i m e  of bo i l ing  (Fig. 1 a), 

1 j .  REYNAUD, C. r. Soc. Biol. 147, 838 (1953). 
3 L. PEROSA and G. RACCUGLIA, Boll. Soc. ital. Biol. sper. ZT, 

1590 (1951). 
3 2". H. SPAET, J. Lab. Clin. Med. 41, 161 (1953). 

1 A. B. HARGREAVES and H. F. DEUTSCH, Cancer Res. 12, 720 
(1952). 

3 R. K. BONNICHSEN, Acta Chem. Scand. Z, 561 (1948). 
3 F. ABRIGNA~I and V. MUTOLO, Boll. Soc, ital. Patol. 3, 96 (1953). 
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to  t h e  t i m e  of c o n t a c t  b e t w e e n  c a t a l a s e  a n d  f i l t r a t e  
(Fig. 1 b) a n d  to  t h e  a m o u n t  of f i l t r a t e  used  (Fig. 1 c). A 
s p o n t a n e o u s  dec l ine  of t h e  i n h i b i t o r y  power  of  t h e  
p r e p a r a t i o n  was  o b s e r v e d  a f t e r  24 h s t a n d i n g  in t h e  cold  
(Fig. 1 d). T h e  a c t i v i t y ,  howeve r ,  was  r e s t o r e d  w h e n  t h e  
o v o m u c o i d  was  re -bo i led .  
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Fig. 1.-Anticatalase activity of ovomueoid. Effect of the time of 
boiling a, of the time of incubation b, of amount of filtrate c on inhi- 

bitory power; spontaneous decline of the inhibitory power d. 

F u r t h e r m o r e  lyoph i l i zed  or  e t h a n o l - p r e c i p i t a t e d  ovo-  
mueoid ,  w h e n  d i s so lved  in d i s t i l l ed  wa te r ,  p r o v e d  to  be  
i nac t i ve .  Aga in ,  a c t i v i t y  was  r e s t o r e d  b y  bo i l ing .  T h e  
s a m e  loss of a c t i v i t y  o c c u r r e d  as a r e s u l t  of a 48 h 
d ia lys i s  of o v o m u c o i d  a g a i n s t  d i s t i l l ed  w a t e r  a t  t he  r o o m  
t e m p e r a t u r e .  Boi l ing  of t h e  d i a lyzed  o v o m u c o i d  a f t e r  
a d d i t i o n  of a n y  one  of t h e  fo l lowing  sa l t s :  KC1, CaC12, 
MgC1 z, NaCl(0 .065 M) r e s t o r e d  t h e  a c t i v i t y .  T h e  sul- 
p h a t e s  of t h e  s a m e  c a t i o n s  were  ine f fec t ive  in b r i n g i n g  
a b o u t  t h e  a c t i v i t y .  

F r o m  t h e  a b o v e  i t  a p p e a r s  t h a t  o v o m u c o i d  can  
acqu i r e  b y  m e a n s  of bo i l ing  a new m o l e c u l a r  con f igu ra -  
t i on  w h i c h  s e e m s  to  be  r e s pons i b l e  for  i t s  a n t i c a t a l a s e  
a c t i v i t y .  D e n a t u r i n g  a g e n t s  o t h e r  t h a n  bo i l i ng  t h u s  f a r  
a s s a y e d  (X- rays ,  U V - r a y s ,  urea)  h a v e  p r o v e n  to  be  
ine f f ec t ive  in c a u s i n g  a n t i c a t a l a s e  a c t i v i t y  of o v o m u c o i d  
to  appea r .  

The  new  c o n f i g u r a t i o n  a p p e a r s  to  be  u n s t a b l e  as i t  
c a n  eas i ly  a n d  s p o n t a n e o u s l y  r e v e r t  to  t h e  a p p a r e n t l y  

Trypsin . . . . . . . . .  
Chymotrypsin  . . . . . .  

mg N]ml in the supernatant 
after 1 h digestion at 35°C of 

"active" "inactive" 
ovomucoid ovomucoid 

0.53 0.12 
0.34 0.25 

more  s t ab l e ,  i n a c t i v e  one. On t h e  o t h e r  h a n d ,  bo i l ing  of 
o v o m u c o i d  causes  a loss of i ts  a n t i - t r y p t i c  power .  

F u r t h e r m o r e  we h a v e  f o u n d  t h a t  b o t h  t r y p s i n  a n d  
c h y m o t r y p s i n  a t t a c k  t h e  " a c t i v e "  o v o m u c o i d  m u c h  
more  r e a d i l y  t h a n  t h e  " i n a c t i v e " .  T h i s  sugges t s  t h a t  
t h e  " a c t i v a t i o n "  of o v o m u c o i d  m a y  be  c o n s i d e r e d  as  
a p rocess  of r e v e r s i b l e  d e n a t u r a t i o n .  

T h e s e  o b s e r v a t i o n s  ra ise  t he  q u e s t i o n  w h e t h e r  t h e  
a n t i c a t a l a s e  a c t i v i t y  of k o c h s a f t  of t u m o r s  m a y  n o t  be  
due  to  a g l y c o p r o t e i n .  

We are indebted to Prof. A. MONROY, Institute of Comparative 
Anatomy, Palermo, for advice and suggestions. 

F.  ABRIGNANI a n d  V. MUTOLO 

Biological Department, Centro Tumori, Palermo, 
May I1, 1954. 

Riassunto 
L ' o v o m u c o i d e  a c q u i s t a  s p i c c a t a  a t t i v i t k  a n t i c a t a -  

l a s ica  d o p o  ebol l iz ione .  L ' o v o m u c o i d e  a t t i v o  d o p o  
l iof i l izzazione  o p r e c i p i t a z i o n e  a lcool ica  d iv i ene  i n a t t i v o ;  
l ' a t t i v i t A  v i ene  r i p r i s t i n a t a  con  n u o v a  ebol l iz ione .  
L ' o v o m u c o i d e  a t t i v o  a n c h e  dopo  dial is i  p e r d e  l ' a t t i v i t k  
che  v i e n e  r i a c q u i s t a t a  con  l ' a g g i u n t a  di sat i  e s u c c e s s i v a  
ebol l iz ione .  L ' a t t i v i t g  a n t i c a t a l a s i c a  & d o v u t a  a d  u n a  
n u o v a  con f igu raz ione  i n s t ab i l e  d e l l ' o v o m u c o i d e .  

Observations on the Metabol ism of Endogenous  
5 -Hydroxytryptamine  (Enteramine) in the Rat 

T h e  o r g a n i s m  of t h e  r a t  c o n t a i n s  a b o u t  125 /~g of 
5 - h y d r o x y t r y p t a m i n e ( 5 - H T )  pe r  k i l o g r a m  of b o d y  
we igh t ,  in  t e r m s  of f ree  b a s e :  34 /*g a re  p r e s e n t  in  t h e  
b lood ,  11 /*g in t h e  sp leen  a n d  80 #g  in t h e  g a s t r o i n t e s t i -  
na l  m u c o s a  1. 

In  n o r m a l  r a t  u r ine  an  indo le  c o m p o u n d  was  f o u n d  
w h i c h  is c h r o m a t o g r a p h i c a l l y  i n d i s t i n g u i s h a b l e  f r o m  
5 - h y d r o x y i n d o l e a c e t i c  ac id  ( 5 - H I A A ) .  

T h e  fo l lowing  s o l v e n t s  a n d  d e v e l o p i n g  a g e n t s  were  
u sed :  

(a) s o l v e n t s  : n - b u t a n o l  s a t u r a t e d  w i t h  N HC1 ; n - b u t a -  
no l - ace t i c  a c i d - w a t e r  m i x t u r e  (4 :1  : 5) ; n - b u t a n o l - m o n o -  
m e t h y l a m i n e  2 5 - 3 0 %  ( 8 : 3 ) ;  a m y l a l c o h o l - p y r i d i n e -  
w a t e r  (2 : 2 : 1). 

(b) d e v e l o p i n g  a g e n t s :  2 %  a l coho l  so lu t i on  of p-di-  
m e t h y l a m i n o b e n z a l d e h y d e  + HC1 v a p o u r s ;  HE~NRIC~ 
a n d  SCHULER'S N.N.C.D.  r e a g e n t  in 0.1 NHC1;  d i azo t i zed  
p - n i t r o a n i l i n e  + a m m o n i a  v a p o u r s  ~. 

F r o m  155 a d u l t  r a t s  w e i g h i n g  26.5 kg, 775 ml  of  u r ine  
were  co l ]ec ted  in a 12 h per iod ,  i.e. a b o u t  59 ml/kg/24 h. 
A t  t h e  s e m i q u a n t i t a t i v e  e s t i m a t i o n  t h e  u r ine  s h o w e d  a 
5 - H I A A  c o n t e n t  of a p p r o x i m a t e l y  1 .34/~g pe r  mi l l i l i te r ,  
viz. of 81.4 / tg /kg /24  h or  3.4 /~g/kg/h. 

I t  is h i g h l y  p r o b a b l e  t h a t  u r i n a r y  5 - H I A A  o r i g i n a t e s  
f rom t h e  o x i d a t i v e  d e a m i n a t i o n  of 5 -HT.  T h i s  s igni f ies  
t h a t  3.1 /*g/kg of  e n d o g e n o u s  5 - H T  are  e x c r e t e d  e v e r y  
h o u r  as 5 - H I A A  (1 m g  5 - H I A A  = 0.92 m g  5-HT) .  

On t h e  bas i s  of r e s e a r c h e s  on  t h e  f a t e  of e x o g e n o u s  
5 - H T  a d m i n i s t e r e d  b y  p a r e n t e r a ]  rou te ,  we m a y  s u p p o s e  
t h a t  on ly  one  t h i r d  of e n d o g e n o u s  5 - H T  can  be  r e c o v e r e d  
f rom u r ine  as 5 - H I A A .  T h e  r e m a i n i n g  two  t h i r d s  s e e m  
to  u n d e r g o  m o r e  p r o f o u n d  b r e a k d o w n  processes ,  pos s ib ly  
i n v o l v i n g  t h e  r u p t u r e  of t h e  indo le  r ing  8. 

1 V. ERSPAMER, Rend. sci. Farmitalia 1, 1 (1954); Ciba Found. 
Symposium on Hypertension, Churchill, London 1954, p. 78; Phar- 
macol. Rev. (in Press). 

2 V. ERSPAMER and G. BORETTI, Arch. int. Pharmaeodyn. 88, 
296 (1950). 

3 V. ERSPAMER, forthcoming publication. 


