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fac tor  w i th  se ro ton in  is q u e s t i o n e d  also b y  Q u x c x  t a n d  
S~xt~xmm i. W i t h  t h e  i n t e n t i o n  of  s o l v i n g  t h e  p r o b l e m ,  
we p repa red  p la te le ts ,  free of  p l a s m a  a n d  o t h e r  b lood  
e lements ,  b y  m e a n s  of  f r ac t i ona l  centr i fugal /ORS in  a 
re f r igera ted  cent r i fuge .  F r o m  e t h a n o l  e x t r a c t s  of  p la-  
te le ts ,  o b t a i n e d  f rom r a b b i t  a n d  s h e e p  b lood,  i t  h a s  b e e n  
possible t o  s epa ra t e  b y  c h r o m a t o g r a p h i c  p r o c e d u r e  a 
f ract ion,  which  w i th  EXRLICX'S r e a g e n t  g ives  t h e  s a m e  
color  as  se ro ton ln ,  a n d  wh ich  w i t h  d i a z o t t z e d  s u l p h a n f l i c  
acid deve lops  a p i n k  color  n o t  c h a n g i n g  to  o r a n g e  follow- 
ing exposure to hydrochloric acid vapors, We used 
WHATMAN paper n ° 1, employing as a solvent a mixture 
of ethanol, water and chloroform, in the tat/o 80: 20: 50. 
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Fig. I .-Extract ol 0.0~ cm e Of fresh platelets of rabbit. Eluato of 
the pape~ sect/on giving violet color with Bxm.icx' |  nmgeat: ultra. 
violet absorptio~ spectrum in water at pH 7.$ (--~_-!~- line) and pH 19 

(dotted lJas). 

T h e  e lua t e  of t lu s  sec t ion  of  t h e  c h r o m a t o g r a p h i c  s t r i p  
gives in n e u t r a l  w a t e r  a n  u l t r av /o l e t  a b s o r p t i o n  s p e c t r u m  
ident ica l  w i th  t h a t  o!  R a P r o a T ' s  s e ro ton in ,  Fo l l owing  
a lka l in iza t ion ,  t h e  s p e c t r u m  unde rgoes  t h e  tmme ch t mg es  

T h e  V a s o c o n s t r i c t o r  F a c t o r  o f  P l a t e l e t s  

RAND a n d  REID x, s t u d y i n g  t h e  source  of RAPPOR'r'S 
s e r o t o n i n  s, o b t a i n e d  ac t ive  p r e p a r a t i o n s  on ly  in cases 
in w h i c h  t h e  s e r u m  was m a d e  f rom whole blood or  
p l a t e l e t  r i ch  p l a sma .  On t he  basis  of these  resul t s  t h e y  
conc lude  t h a t  " t h e  a p p e a r e n c e  of I~APPORT*S se ro ton in  
in s e r u m  d e p e n d s  o n  t h e  p resence  of t h e  l igh te r  e l emen t s  
of t he  b lood  ( p r o b a b l y  p la te le ts )  a t  t he  t ime  of c lo t t ing" .  
The  poss ib le  i d e n t i f i c a t i o n  of t he  p la t e l e t  vasocons t r i c to r  
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F/g. 2.-Extract of 0.006 ~n e of h'eeh phLtelet8 of rabbit, gluate of 
the Imper u c t l m  giving violet colom with ENma¢~'s t u p a t :  
{,) a~UVIty oa /Rotated ~ t ~  ant .tmtm~tKl la 10 cms of 
T~mox's  eolut/oa; {6) activity on leolatsd rat  uterus |tmlmaded in 

10o~ |  of T,raong's ~iutioa. 

a A.QmcK, T/w C o , , ~ ,  o! B/o~  ~ H ~ , A n n m d  P~v. 
Physiol. I~60. 

s M. STtrxmm, Am~, J. Med. l~, 64 (19t~}. 



72 Brbves communications - Brevi eomunieazioni [ExPERIENTIA VOL. X/2] 

as  s e r o t o n i n  does  (Fig. 1). A d d i n g  picr ic  ac id  in  w a t e r  
so lu t ion ,  t yp i ca l  c rys t a l s  in  s h a p e  of ye l low- red  r o s e t t e s  
a re  fo rmed .  Th i s  f r ac t i on  of t h e  p l a t e l e t  e x t r a c t  is v e r y  
ac t ive ,  p r o d u c i n g :  (a) c o n t r a c t i o n  of i so la t ed  g u i n e a  pig  
g u t  (Fig. 2a), e v e n  w h e n  n e o - a n t e r g a n  is a d d e d  to  t h e  
m e d i u m ;  (b) c o n t r a c t i o n  of t h e  i so l a t ed  r a t  u t e r u s  
(Fig. 2b) ;  (c) c o n s t r i c t i o n  of sma l l  vessels  in  r a t  meso-  
a p p e n d i x  p r e p a r a t i o n ;  (d) m a r k e d  s h o r t e n i n g  of t h e  
b leed ing  t ime ,  e v e n  w h e n  a n i m a l s  a re  p r e v i o u s l y  i n j e c t e d  
w i t h  h e p a r i n .  T h e  e lua t e s  of t h e  r e m a i n i n g  s t r i p  h a v e  
n o n e  of t he  s p e c t r o p h o t o m e t r i c  p r o p e r t i e s  a n d  n o n e  of 
t h e  biologic  ac t i v i t i e s  de sc r ibed  a b o v e ;  h i s t a m i n e  is 
found ,  b u t  o n l y  in  v e r y  s m a l l  a m o u n t s .  

The  r e su l t s  show,  b e y o n d  d o u b t ,  t h a t  t h e  v a s o c o n -  
s t r i c to r  fac tor ,  c o n t a i n e d  in  r a b b i t  a n d  sheep  p la t e l e t s ,  
is i d e n t i f i a b l e  w i t h  5 - h y d r o x y - t r y p t a m i n e  or s e r o t o n i n  
of RAPPORT. VCe d id  n o t  f i nd  t h i s  s u b s t a n c e  in  b lood  
e l e m e n t s  o t h e r s  t h a n  p l a t e l e t s  or  in  o t h e r  t i ssues .  F r o m  
h u m a n  p l a t e l e t  e x t r a c t s  i t  is poss ib le  to  s e p a r a t e  a f rac-  
t ion  w i t h  t h e  s a m e  b io log ica l  p r o p e r t i e s  as s e ro ton in .  
W e  were  n o t  ab le ,  h o w e v e r ,  b y  m e a n s  of c h r o m a t o -  
g r aph i c  a n d  s p e c t r o p h o t o m e t r i c  p rocedures ,  t o  i d e n t i f y  
t he  v a s o c o n s t r i c t o r  f a c t o r  of h u m a n  p l a t e l e t s  w i t h  5- 
h y d r o x y t r y p t a m i n e .  

Addendum. In later investigations we succeeded to isolate also 
from human and dog platelet extracts, a fraction with all the 
spectrophotometric, chemical, and biologic properties of 5-OH- 
tryptamine. This has been made possible by using paper electro- 
phoresis after complete removal of lipids from extracts. 

The content of 5-OH-tryptamine is in the rgnge of 100 ~' per 1 g 
of fresh platelets in man and 4-5 times greater in rabbit, 

M. BRACCO a n d  P. C. CURTI 

Central Laboratory, Villaggio Sanatoriale di Sondalo, 
and Institute o /Medical  Pathology, University of Siena, 
J u l y  ld, 1953. 

Riassunto 

I1 f a t t o r e  v a s o c o s t r i t t o r e  delle p i a s t r i n e  di u o m o ,  
cane ,  conig l io  e m o n t o n e  v i ene  i den t i f i c a to ,  pe r  m e z z o  
di u n ' i n d a g i n e  c o m b i n a t a  c r o m a t o g r a f i c a  e s p e t t r o -  
I o t o m e t r i c a ,  con  la 5 - i d r o s s i t r i p t a m i n a .  

A m i n o  Acid  C o m p o s i t i o n  o f  C r y s t a l l i z e d  
H u m a n  M y o g l o b i n  and H a e m o g l o b i n  

In  a p r e v i o u s  p a p e r  we h a v e  r e p o r t e d  t h a t  m y o g l o b i n  
di f fers  f r o m  h a e m o g l o b i n  b y  t h e  c h e m i c a l  n a t u r e  of t h e  
g lob in  c o m p o n e n t  1. 

A m i n o  ac id  c o m p o s i t i o n  of m y o g l o b i n s  of a n u m b e r  
of a n i m a l  species  (horse,  ox,  etc.)  h a s  b e e n  s t u d i e d  in 
s eve ra l  l a b o r a t o r i e s ;  h o w e v e r ,  t o  o u r  knowledge ,  t h e r e  
is o n l y  t h e  s t u d y  of one  of us  2 on  t h e  N p a r t i t i o n ,  s u l p h u r  
a n d  i ron  c o n t e n t  a n d  a m i n o  a c i d  c o m p o s i t i o n  of  h u m a n  
m y o g l o b i n .  W e  h a v e  n o w  e x t e n d e d  o u r  p r e v i o u s  r e s e a r c h  
a n d  h a v e  s t u d i e d  t h e  q u a l i t a t i v e  c o m p o s i t i o n  of a m i n o  
ac id  of h u m a n  m y o g l o b i n  a n d  h a e m o g l o b i n  b y  f i l t e r  
p a p e r  p a r t i t i o n  c h r o m a t o g r a p h y .  

H u m a n  m y o g l o b i n  was  c ry s t a l l i z ed  a c c o r d i n g  to  t h e  
m e t h o d  sugges t ed  b y  one of us3; h u m a n  h a e m o g l o b i n  
was  o b t a i n e d  in  t h e  c r y s t a l l i n e  fo rm fo l lowing  t h e  t e c h -  
n i q u e  of D r a b k i n  a. S a m p l e s  of t h e  c r y s t a l l i z e d  p ro t e in s ,  

1 A. ROSSI-FANELLI, Arch. Sei. Biol. Napoli Z6, 244 (1940). 
2 A. ROSSI-FANELLI, Science 108, 15 (1948). 
3 A. ROSS1-FANELLI, Haemoglobin. (Butterworths Sci. Publ.,Lon- 
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4 D. L. DRABKIN, J. BioI. Chem. 185, 231 (1950). 

w i t h  t h e  i ron  c o n t e n t  c o r r e s p o n d i n g  to  t h e  v a l u e s  re- 
p o r t e d  in  t h e  l i t e r a t u r e ,  were  h y d r o l y s e d  in sea led  tes t  
t u b e s  w i t h  6 N HC1 a t  120 ° for 6 h. T h e  h y d r o l y s e d  
m a t e r i a l  was  dr ied  m a n y  t i m e s  to  r e m o v e  HC1; i t  was 
t h e n  d i s so lved  in a few mi l l i l i t e r s  of w a t e r  a n d  desa l t ed  
w i t h  t h e  D e n t  m o d i f i c a t i o n  of t h e  CO~SDE~, GORDON, 
a n d  MARTIN d e s a l t i n g  appara tusX] .  A s a m p l e  of th is  
so lu t ion  was used  for  t h e  N d e t e r m i n a t i o n ,  a n  a n o t h e r  
s a m p l e  c o n t a i n i n g  1 5 0 - 1 8 0 p g  of N was used for  the  
p a p e r  t w o - d i m e n s i o n a l  c h r o m a t o g r a p h y  on  n. 4 VV'HAT- 
MAN f i l te r  paper .  T h e  s o l v e n t  were  p h e n o l  a n d  col l idine-  
l u t id ine .  Cy s t i n e  a n d  m e t h i o n i n e  were  i d e n t i f i e d  a f te r  
o x y d a t i o n  w i t h  a m m o n i u m  m o l i b d a t e  a n d  h y d r o g e n  
p e r o x y d e  2. 

Fig. 1.-Two-dimensional ehromatogram of hydrolysed crystalline 
human myoglobin (oxydized). Key for amino acids in the test. 

Leuc ines  were  r e so lved  b y  o n e - d i m e n s i o n a l  c h r o m a t o -  
g r a p h y  r u n n i n g  for  t h r e e  d a y s  in  t e r t i a r y  a m y l  a lcohol  
a c c o r d i n g  to  WORK 3. 

tG 

Fig. 2.-Two-dimensional chromatogram of hydrolysed crystalline 
human haemoglobin (oxydized). Key for the amino acids in the test. 

I n  F i g u r e s  1 a n d  2 a re  r e p o r t e d  t h e  c h r o m a t o g r a m s  
of h u m a n  m y o g l o b i n  a n d  h a e m o g l o b i n  (oxydized)  r u n  
in p h e n o l  a n d  co l l i d ine - lu t id ine .  

F i g u r e s  3 a n d  4 r e p r e s e n t  t h e  o n e - d i m e n s i o n a l  chro-  
m a t o g r a m s  of h u m a n  m y o -  a n d  h a e m o g l o b i n  r u n  in 
t e r t i a r y  a m y l  a lcohol .  

W e  m a y  conc lude  t h a t  in  h u m a n  m y o g l o b i n  t h e  follow- 
ing  a m i n o  ac ids  a re  p r e s e n t  : 1, a s p a r t i c  ac id ;  2, g l u t a m i c  

x R. CONSDEN, A. H. GORDON, and A. J. P. MARTEN, Biochem. J. 
41,590 (1947). 

2 C. E. DENT, Biochem. J. 48, 169 (1948). 
E. WORK, Biochem. J. 42, 49 (1948). 


