
[15. VII. 1954] Kurze Mitteilungen- Brief Reports ~09 

I t  was  fe l t  t h a t  t h e  e n z y m e  s y s t e m  re spons ib l e  for  t h i s  
ox ida t i on  m i g h t  l e ak  i n t o  t h e  s e r u m  s imi l a r  t o  s u c h  
enzymes  as p r o s t a t i c  ac id  p h o s p h a t a s e  a n d  fl-glu'cur- 
onidase.  

The  m e t h o d s  used  in t h i s  s t u d y  were  e s sen t i a l ly  t h e  
same a t h o s e  d e s c r i b e d  b y  WOTIZ a n d  LEMON 1. E a c h  
i n c u b a t i o n  m i x t u r e  c o n t a i n e d  20 c m  ~ of  KREBs-RINGER 
p h o s p h a t e  b u f f e r  a t  p H  7.3, 1 c m  8 of  s e r u m ,  2 m g  of  
t e s t o s t e r o n e  a n d  1 m g  D P N .  T h e  i n c u b a t i o n  w as  c a r r i e d  
ou t  for  3 h a t  38°C. R e c o v e r i e s  f r o m  c o n t r o l  e x p e r i m e n t s  
o b t a i n e d  b y  bo i l ing  t h e  s e r u m  or  b y  i n c u b a t i o n  a t  p H  
9 are s h o w n  in  T a b l e  I .  

TabN I 

Exp. 
No. 

[ mg Testo- 
Inhibition [ sterone 

....... [ added 

Serum boiled . . . 2 
Serum boiled . . . 1 
Incubat ion  a t  pH 9 1 
Incubat ion  a t  pH 9 1 

mg Testo- 
sterone 

recovered 

1.8 
1.0 
1.0 
1.0 

%Re-  
covery 

90 
100 
100 
100 

In  T a b l e  I I  t h e  r e su l t s  o b t a i n e d  f r o m  i n c u b a t i o n  of 
six se ra  f r o m  d i f f e r en t  h e a l t h y  s u b j e c t s  are  l is ted.  As can  
be seen,  all of t he  s e r a  a c t i v e l y  m e t a b o l i z e d  t e s t o s t e r o n e  a t  
a p p r o x i m a t e l y  t h e  s a m e  r a t e .  One  h a l f  of  e a c h  t o t a l  
e x t r a c t  was  a p p l i e d  to  a p a p e r - c h r o m a t o g r a m  a n d  deve l -  
oped in  a l i g r o i n - p r o p y l e n e  g lycol  s y s t e m  2. I n  e a c h  case  
two n e w  k e t o s t e r o i d s  we re  f o u n d  o n  s t a i n i n g  w i t h  t h e  
ZIMMERMANN r e a g e n t ,  e x c e p t  for  t h e  c o n t r o l e x p e r i m e n t s ,  
which  s h o w e d  n o  s t e r o i d  o t h e r  t h a n  s t a r t i n g  m a t e r i a l  a t  
any  t i m e .  One  of t h e  n e w  p r o d u c t s  gave  a p u r p l e  color  
and  was  i d e n t i f i e d  as  a n d r o s t e n e d i o n e  b y  m i x e d  p a p e r  
c h r o m a t o g r a p h y  a n d  i n f r a - r e d  a b s o r p t i o n  s p e c t r a .  T h e  
o the r  c o m p o u n d ,  g i v i n g  a p u r p l e  ZIMMERMANN color,  
occupied  a p o s i t i o n  i n t e r m e d i a r y  t o  t e s t o s t e r o n e  a n d  
a n d r o s t e n e d i o n e .  

Table II 

mg .... mg O]oTestosterone 
Exp. No. Testosterone Testosterone 

added , recovered metabolized 

1 
2 
3 
4 
5 
6 

0.88 
0.84 
0-89 
1-22 
1-03 
0"90 

56 
58 
57 
39 
49 
55 

in cases of disease ,  e spec ia l ly  cance r ,  are  also u n d e r  
i n v e s t i g a t i o n  u t i l i z ing  4 ,C~a - t e s to s t e rone .  

R. RICHTERICH-VAN BAERLE, H.  H .  WOTIZ, 
a n d  H:  M. LEMON 

Departments o/ Medicine and Biochemistry, Boston 
Universily School o/ Medicine, Boston, Massachuse#s, 
U.S.A.,  March 9, 195~. 

Zusammen/assung 

D u r c h  in-vitro-Experimente k o n n t e  geze ig t  w e r d e n ,  
da s s  i m  m e n s c h l i c h e n  S e r u m  ein  E n z y m s y s t e m  vo r -  
h a n d e n  ist ,  d a s  T e s t o s t e r o n  a b z u b a u e n  v e r m a g .  Als  
E n d p r o d u k t e  w u r d e n  A n d r o s t e n d i o n  sowie w e i t e r e  b is -  
h e r  n o c h  n i c h t  i den t i f i z i e r t e  S te ro ide  n a c h g e w i e s e n .  

O n  t h e  N a t u r e  o f  S o m e  S m o o t h  M u s c l e  Act ive  
S u b s t a n c e s  f r o m  the  Plate le ts  

Seve ra l  s m o o t h  musc le  a c t i v e  s u b s t a n c e s  f rom t h e  
p l a t e l e t s  h a v e  b e e n  d e s c r i b e d  in  r e c e n t  years .  E v i d e n c e  
t h a t  a c t i v e  s u b s t a n c e s  f o u n d  in s e r u m  b y  severa l  a u t h o r s  ~ 
c a m e  f r o m  t h e  p l a t e l e t s  h a d  b e e n  g i v e n  f i r s t  b y  
FREUND ~, STEWART a n d  ZUCKER 3, a n d  l a t e ly  b y  REID 
a n d  coworke r s  4. 

Recent ly RAPPORT, GREEN, a n d  PAGE 5 i so la ted  f rom 
beef  s e r u m ,  as  a c r e a t i n i n e  su l f a t e  complex ,  a c ry s t a l l i ne  
v a s o c o n s t r i c t o r  s u b s t a n c e ,  s e r o t o n i n e ,  iden t i f i ed  as 
5 - h y d r o x y t r y p t a m i n e .  I{EID a d m i t t e d  t h a t  t h e  s u b s t a n c e  
e x t r a c t e d  f r o m  p l a t e l e t s ,  p r e v i o u s l y  de sc r ibed  b y  h i m  as 
t h r o m b o c y t i n ,  c a n  b e  i d e n t i f i e d  w i t h  5 - h y d r o x y t r y p t -  
amine% S e r o t o n i n  c a n  a lso  b e  l i b e r a t e d  f r o m  t h e  p l a t e l e t s  
b y  a n t i g e n - a n t i b o d y  r e a c t i o n  in vitro as h a v e  been  
s h o w n  b y  HUMPHREY a n d  JACQUESL 

W e  s h o w e d  in  a p r e v i o u s  p a p e r  s t h a t  ho r se  a n t i -  
p l a t e l e t  s e r u m  l i b e r a t e d  f r o m  w a s h e d  ho r se  p la t e l e t s ,  
in vitro, a n  a c t i v e  s u b s t a n c e ,  c o n t r a c t i n g  t h e  g u i n e a - p i g  
i l eum,  i n d u c i n g  h y p o t e n s i o n  on  a t r o p i n i z e d  r abb i t s ,  a n d  
n o t  i d e n t i f i e d  w i t h  h i s t a m i n e ,  ace ty l cho l ine ,  ka l ik re in ,  
s u b s t a n c e  P, t y r a m i n e ,  aden i l i c  acid,  b r a d y c i n i n ,  or  
p o t a s s i u m  ions.  

T h e  p u r p o s e  of t h e  p r e s e n t  p a p e r  was  to  e s t a b l i s h  t h e  
i n t e r - r e l a t i o n s h i p  b e t w e e n  t h e  s u b s t a n c e  l i b e r a t e d  f r o m  
t h e  p l a t e l e t s  b y  t h e  a n t i - p l a t e l e t  s e r u m  a n d  t w o  o t h e r s  : 
s m o o t h  musc le  c o n t r a c t i n g  f r a c t i o n  a n d  s e r o t o n i n ,  b o t h  
f o u n d  in t h e  p l a t e l e t s .  T h e  s t a b i l i t y  of t h e  s m o o t h  
m u s c l e  c o n t r a c t i n g  f r a c t i o n  a t  a lka l ine  p H  i n d i c a t e  t h a t  
i t  c a n  n o t  be  i d e n t i f i e d  w i t h  t h e  s u b s t a n c e  l i b e r a t e d  f r o m  
t h e  p l a t e l e t s  b y  a n t i - p l a t e l e t  s e r u m  ( t h r o m b o c y t o l y s i n e ) .  
D i f fe rences  w i t h  s e r o t o n i n  cou ld  n o w  be  e s t a b l i s h e d  
us ing  t h r e e  k i n d s  of e x p e r i m e n t s  : 

These  f i nd ings  s h o u l d  se rve  as  a c a u t i o n  to  c l in ica l  
and  sc ien t i f i c  i n v e s t i g a t o r s  u t i l i z i ng  s e r u m  or  s e r u m  
f rac t ions  t o  so lubi l ize  s t e ro ids .  T h i s  m e t h o d  is s o m e t i m e s  
app l ied  for  i n f u s i o n  o f  s t e ro id s  i n t o  l i v i n g  a n i m a l s  or  is 
used in  t h e  s t u d y  of  t h e  m e t a b o l i s m  of  s t e ro id s  b y  
per Ius ion  of i so l a t ed  g l ands ,  T h e  pos s i b i l i t y  t h a t  o t h e r  
androgens ,  as  wel l  as  co r t i co ids  a n d  e s t rogens ,  m a y  b e  
s imi la r ly  a f f ec t ed  m u s t  be  t a k e n  i n t o  c o n s i d e r a t i o n  a n d  
is now b e i n g  i n v e s t i g a t e d  in t h i s  l a b o r a t o r y .  Poss ib le  
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  c h a n g e s  in t h i s  r e a c t i o n  

~- H. H. WOTIZ and H. M. LEMOn, J.  biol. Chem. 206, 525 (1954). 
2 K. SAVARD, J. biol. Chem. 202, 457 (1953). 

1 C. LUDWIG and A. SC~r,~IDT, Quoted by T. C. JANEWAV, H. B. 
RICIIARDSON and A. PAR~, Arch. Internal. Med. ~1, 565 (1918). - 
L. T; STEVENS and F. S. LEE, Johns Hopkins Biol. Studies a, 99 
(1884), quoted by G. REID and M. BICK. 

H. FREUND, Arch. Exp. Pathol. Pharmakol. 86, 266 (1920). 
3 STEWART and T. F. ZUCKER, J. Expel  Med. 17, 152 (1913). 
a G. REIn and M. BIeK, Austral. J. Ex~per. Biol. Med. Sci. 20, 33 

(1942). 
5 M. M. RAPPORT, A. A. GREEN, and I. H. PAGE, .I. Biol. Chem. 

176, 1243 (1948). 
G. REID and M. RAND, Nature 169, 801 (I952). 

7 j .  H. HUMeUREY and R. JAQUES, J. Physiol. 119, 43P (1953). 
8 H. MOUSSATCllIg and W. O. CRUz, Arch. int. Ptlarmae. 91, 224 

(1952). 
8 M. B. ZUCKER, Amer. J. Physiol. 142, li~ (1944). 
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Fig. 1.--Guinea-pig ileum in 10 ml Tyrode. S 0.3 ml serotonin creatine sulfate 2 x 10-5; H 0"5 ml histamine dihydrochloride 106-; 
Trb 0"3 ml Thrombocytolysine I0-Z; Trpt 0.8 ml Tryptamine hydrochloride 10 -s, When tryptamine was added to the bath, serotonin 

was specifically inhibited; contractility recovered 40 min after. 

(1) GADDUM 1 s h o w e d  t h a t  l a rge  dose  of t r y p t a m i n e  
app l i ed  to  p e r f u s e d  g u i n e a - p i g  i l e u m  desens i t i ze s  t h e  g u t  
to  5 - h y d r o x y t r y p t a m i n e ,  a l t h o u g h  t h e  o r g a n  s t i l l  re-  
s p o n d s  n o r m a l l y  to  o t h e r  d rugs .  

I n  o u r  e x p e r i m e n t s  (Fig. 1), m o d e r a t e  c o n t r a c t i o n s  of 
t he  g u i n e a - p i g  i l e u m  cou ld  be  i n d u c e d  b y  5 - h y d r o x y -  
t r y p t a m i n e  2 (S), h i s t a m i n e  (H), t h r o m b o c y t o l y s i n e  
(Trb) a n d  t r y p t a m i n e  (Trpt)  3. W h e n  a h i g h  dose  of  
t r y p t a m i n e  is a d d e d  to  t h e  b a t h ,  a good  c o n t r a c t i o n  
occur red ,  r e l a x a t i o n  b e i n g  c o m p l e t e  some  m i n u t e s  a f te r ,  
a n d  t h e n  t h e  p r e p a r a t i o n  b e c o m e s  d e s e n s i t i z e d  to  
5 - h y d r o x y t r y p t a m i n e  fo r  more  t h a n  20 rain,  whi le  
c o n t r a c t i o n s  b y  h i s t a m i n e  a n d  t h r o m b o c y t o l y s i n e  
are  n o r m a l .  40 ra in  a f t e r  c o n t r a c t i l i t y  t h e  s e r o t o n i n  h a s  
b e e n  r e s t o r e d .  

U s i n g  s e r o t o n i n  ROCHA a n d  SILVA a n d  coworke r s  4 
s h o w e d  t h a t  a h i g h  dose  of t h i s  s u b s t a n c e  i n h i b i t e d  t h e  

x j .  H. GADDUM, J. Physiol. 119, 363 (1953). 
I am indebted to Dr. R. K. RICHARDS, from the Abbotts 

Laboratories, for the sample of serotonin creatinine sulfate supplied 
by Hoffmann-La Roche S.A. 

a Tryptamin hydrochloride was kindly supplied by "Hoffmann- 
La Roche" S.A. 

a M. ROCHA, SILVa, J. R. VALLE, and Z. PICARELLI, IV Annual 
Meeting Brasilian Soc. Advanc. Sci., RSsum$ in Ciencia e Culture 4, 
13o (195~).. 

g u i n e a - p i g  i l eum for  t h e  s ma l l e r  one.  A d d i n g  a h i g h  dose 
of  s e r o t o n i n  to  t h e  b a t h  p e r f u s i n g  t h e  gu t ,  we could 
i n h i b i t  t h e  c o n t r a c t i o n s  p r e v i o u s l y  o b t a i n e d  wi th  
s ma l l e r  doses  of  s e r o t o n i n ,  whi le  r e t u r n i n g  t h o s e  ob- 
t a i n e d  w i t h  t h r o m b o c y t o l y s i n e  a n d  h i s t a m i n e .  

(2) SHEPHERD, WEST, a n d  ERSPAMER 1 s h o w e d  t h a t  
s e r o t o n i n  a n d  t r y p t a m i n e  give  a go lden -ye l l ow  and  
b r i g h t - y e l l o w  f luorescence  r e s p e c t i v e l y  u n d e r  u l t ra-  
v io l e t  l i gh t  w h e n  t r e a t e d  w i t h  so lu t i ons  c o n t a i n i n g  nine 
p a r t s  of 0 .1% of p o t a s s i u m  d i c h r o m a t e  a n d  one  p a r t  of 
f o r m a l d e h y d e  s o l u t i o n  ( 3 7 - 4 1 % ) .  

T h i s  t e s t  h a s  b e e n  a p p l i e d  to  t h r o m b o c y t o l y s i n e ,  no 
f luorescence  b e i n g  e v i d e n c e d  b y  100 #g,  u s ing  " spo t  
t e s t "  on  f i l t e r  pape r ,  whi le  i t  a p p e a r e d  c l ea r ly  us ing  a 
few~ug of s e r o t o n i n  a n d  t r y p t a m i n e .  H o p k i n s - C o l e  reac t ion  
h a s  a lso b e e n  a s s a y e d  on  t h r o m b o c y t o l y s i n e  w i t h  nega t ive  
resul t s .  

(3) A t h i r d  t y p e  of e v i d e n c e  a g a i n s t  t h e  se ro ton in  
n a t u r e  of t h r o m b o c y t o l y s i n e  h a s  b e e n  o b t a i n e d  using 
t h e  specif ic  i n h i b i t o r y  a c t i o n  of  y o h i m b i n e  a n d  ergot-  
a m i n e  on  s e r o t o n i n .  I t  h a s  b e e n  s h o w n  b y  s ev e ra l  au t h o r s  
t h a t  y o h i m b i n e  a n d  e r g o t a m i n e  can  i n h i b i t  some  of the  
p h a r m a c o l o g i c a l  a c t i o n s  of s e r o t o n i n .  R e c e n t l y  WOOLEY 

1 D. M. SHEPHERD, G. ]3. WEST, and V. ERSeAMER, Nature 172, 
357 (1953). 

Fig. 2.--Influence of ergotamine on serotonin and thrombocytolysine contraction. Guinea-pig ileum, in 10 ml Tyrode. H 0.05 ml histamine 
dihydrocl. 10-s; S 0.2 /tg/ml serotonia creatine sulfate; Trb. 0-3 ml thrombocytolysine 10-s; E. 0.25 /tg/ml, ergotamine tartarate. 
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a n d  col. 1 s h o w e d  t h e  c o m p e t i t i v e  n a t u r e  of t h i s  t y p e  
of i n h i b i t i o n  u s ing  s e g m e n t s  of s h e e p  c a r o t i d  a r t e r y .  
S imi la r  r e su l t s  h a v e  b e e n  o b t a i n e d  o n  g u i n e a - p i g  i l eum ~. 
The  e x p e r i m e n t  of F i g u r e  2 ha s  b e e n  m a d e  us ing  
e r g o t a m i n e  as i n h i b i t o r y  s u b s t a n c e .  I t  r e p r e s e n t s  t he  
i n h i b i t o r y  e f fec t  of e r g o t a m i n e  on  c o n t r a c t i o n s  w i t h  
se ro ton in ,  wh i l e  c o n t r a c t i o n s  w i t h  h i s t a m i n e  a n d  
t h r o m b o c y t o l y s i n e  are  p r e sen t .  

F r o m  all  t h e s e  e x p e r i m e n t s  i t  c a n  be  d e d u c e d  t h a t  
t h r o m b o c y t o l y s i n e ,  a s u b s t a n c e  l i b e r a t e d  f r o m  t h e  
p l a t e t e t s  b y  t h e  a n t i - p l a t e l e t  s e r u m  is n o t  i den t i ca l  
w i th  5 - h y d r o x y t r y p t a m i n e .  

H.  MOUSSATCHI~ 

Inst i tuto Oswaldo Cruz, Rio  de Janeiro, J a n u a r y  ,¢, 1954. 

Zusammen/assung  

I n  e ine r  f r f ihe ren  A r b e i t  w u r d e  da s  T h r o m b o z y t o l y s i n  
be sch r i eben ,  e ine  S u b s t a n z ,  d ie  a n s  P f e r d e - T h r o m -  
b o z y t e n  n a c h  E i n w i r k u n g  des  h o m o t o g e n  T h r o m b o z y t e n -  
a n t i k 6 r p e r s  f r e igese t z t  wird.  Die  in  d ie se r  A r b e i t  be-  
r i c h t e t e n  e x p e r i m e n t e l l e n  R e s u l t a t e  b e r e c h t i g e n  zu r  
Sch luss fo lge rung ,  dass  das  T h r o m b o z y t o l y s i n  m i t  Sero-  
t on in  ( 5 - h y d r o x y t r y p t a m i n )  n i c h t  i d e n t i s c h  ist.  

1 E. SHAV: and D. W. V~'OOLLEY, J. Biol. Chem. 203, 979 (1953). 
0" H. MOt'SSATCrt~, unpublished results. 

N o n - S p e c i f i c i t y  of  the  Effect  of  Card iac  
G l y c o s i d e s  on  the  P o l y m e r i z a t i o n  of Act in  

A few yea r s  ago HORVfi~TH, KIRKLY, a n d  SZERB t 
r e p o r t e d  t h a t  t h e  p o l y m e r i z a t i o n  of a c t i n  f r o m  h e a r t  
musc le  is p r o m o t e d  b y  c a r d i a c  g lycos ides .  T h i s  f i n d i n g  
was c o n f i r m e d  in t h i s  l a b o r a t o r y  b y  SNELLMAN a n d  
GELOTTE ~'. I n  v i ew  of t h e  s e l e c t i v i t y  of a c t i o n  of t h e  
ca rd iac  g lycos ides  on  t h e  h e a r t  t h e  f u r t h e r  o b s e r v a t i o n  
of HORVXTH et al. ~ t h a t  t he se  d r u g s  h a d  no  ef fec t  on  a c t i n  
from ske l e t a l  musc l e  s e e m e d  of p a r t i c u l a r  i n t e r e s t .  T h e  
ex i s tence  of d i f fe rences  in t h e  r e a c t i o n  of p r e p a r a t i o n s  of 
card iac  a n d  of s k e l e t a l  m u s c l e  a c t i n  t o  s t e r o i d  s u b s t a n c e s  
was a g a i n  b r o u g h t  to  t h e  fore in  r e c e n t  e x p e r i m e n t s  
wi th  c o r t i s o n e  a. 

T h e  a c t i o n  of  t h e  ca r d i ac  g lycos ides  i n  vivo, bes ides  
be ing  l a rge ly  c o n f i n e d  to  t h e  h e a r t ,  is specif ic  in a 
second r e s p e c t  in  t h a t  i t  is s t r i c t l y  d e p e n d e n t  u p o n  
ce r t a in  d i s t i n c t i v e  s t r u c t u r a l  f e a t u r e s  of t h e  a c t i v e  
molecules .  S l igh t  s t r u c t u r a l  m o d i f i c a t i o n s  m a y  suff ice  
to b r i n g  a b o u t  c o m p l e t e  or  p a r t i a l  i n a c t i v a t i o n .  As ha s  
been e m p h a s i z e d  before  4, i t  s eems  r e a s o n a b l e  to  e x p e c t  
the  c o r r e l a t i o n  b e t w e e n  c h e m i c a l  s t r u c t u r e  a n d  ca rd i ac  
a c t i v i t y  t o  h o l d  for  a n y  e f fec t  of t h e s e  d r u g s  in  vitro 
h a v i n g  a b e a r i n g  o n  t h e i r  a c t i o n  o n  t h e  l iv ing  h e a r t  
muscle  f iber ,  T h e  e x p e r i m e n t s  r e p o r t e d  be low ind i ca t e  
t h a t  t h e  e n h a n c i n g  ef fec t  on  t h e  p o l y m e r i z a t i o n  of a c t i n  
does n o t  fal l  i n to  t h i s  c a t e g o r y .  

G - a c t i n  was  o b t a i n e d  f rom calf  h e a r t  musc l e  b y  t h e  
m e t h o d  of FEUER, MOLNJ~R, PETTK6, a n d  STRAUB 5. F o r  
p o l y m e r i z a t i o n  0-25 v o l u m e s  of a s a l t  s o l u t i o n  were  
a d d e d  to  t h e  a q u e o u s  e x t r a c t  of  t h e  a c e t o n e - d r i e d  h e a r t  
p o w d e r  c o n t a i n i n g  t h e  p r o t e i n .  T h e  c o m p o s i t i o n  of  t he  
sal t  s o l u t i o n  was  as fol lows:  0.5 M KC1, 0.01 M MgCl 2, 
0.1 M p o t a s s i u m  p h o s p h a t e  of p H  7-0. P o l y m e r i z a t i o n  

1 I. HORV.I.TH, C. KIR.XLY, and J. SZERB, Nature 164, 792 (1949). 
2 0 .  SNELLMAN and B. GELOTTE, Nature 165, 604 (1950). 
a j .  B. COWLE and R. H. THORP, Nature 171, 1067 (1953). 
4 A. WOLLENBERGER, Pharmacol. Reviews 1, 311 (1949). 
5 G. FEUER, F. MOLN.~.R, E. PEI'TK6, and F. B. STRAUB, Hutl- 

garica physiol, acta 1, 150 (1948). 

was  m e a s u r e d  v i s cos ime t r i c a l l y .  T h e  fo l lowing s t e ro id  
glycosides ,  w h i c h  h a d  p r e v i o u s l y  b e e n  t e s t e d  b y  us in 
t h e  h e a r t - l u n g  p r e p a r a t i o n  of  t h e  dog,  were  u sed :  T h e  
c a r d i o - a c t i v e  e m i c y m a r i n  a n d  i ts  c a r d i o - i n a c t i v e  i s o m e r  
a l l o e m i c y m a r i n ,  w h i c h  d i f fers  f r o m  t h e  a c t i v e  c o m p o u n d  
in t h e  s p a t i a l  c o n f i g u r a t i o n  of  t h e  s u b s t i t u e n t s  a t  
c a r b o n  17; a n d  t h e  c a r d i o - a c t i v e  sc i l l a ren  A a n d  i ts  
c a r d i o - i n a c t i v e  d e r i v a t i v e  h e x a h y d r o s c i l l a r e n  A. T h e  
l a t t e r  possesses  a s a t u r a t e d  l a c t o n e  r i ng  a n d  h a s  no  
n u c l e a r  d o u b l e  b o n d .  The  g lycos ides  were  a d d e d  to  t h e  
a c t i n  s o l u t i o n s  i m m e d i a t l y  before  a d d i t i o n  of  t h e  s a l t  as  
0.2 % so lu t i ons  in m e t h a n o l .  In  t h e  a m o u n t s  a d d e d  t h e  
a lcohol  i tse l f  h a d  no  s ign i f i can t  ef fec t  on  t h e  a c t i n  in 
t h e  p r e sence  of sa l t .  

T h e  r e su l t s  of a n  e x p e r i m e n t  in which  t he  f ina l  con-  
c e n t r a t i o n  of g lycos ide  was 20 pg  pe r  ml  are  p r e s e n t e d  in 
t he  Tab le .  I t  is seen  t h a t  t h e  c a r d i o - i n a c t i v e  c o m p o u n d s  
i nc r ea sed  t h e  v i scos i ty  of t h e  s a l t - t r e a t e d  a c e t o n e  
p o w d e r  e x t r a c t  to  t h e  s a m e  e x t e n t  as d id  t h e  ca rd io -  
a c t i v e  c o m p o u n d s .  N o n e  of t h e  c o m p o u n d s  h a d  a 
s i g n i f i c a n t  e f fec t  a t  c o n c e n t r a t i o n s  be low 5 ttg per  ml.  

E x t r a c t s  of a c e t o n e  h e a r t  p o w d e r  u sua l ly  c o n t a i n  
v a r i a b l e  a m o u n t s  of t r o p o m y o s i n .  Th i s  p r o t e i n  is poly-  
me r i zed  in w a t e r  a n d  d e p o l y m e r i z e s  on  a d d i t i o n  of sal t ,  
w i t h  a r e s u l t i n g  dec rease  in t h e  v i scos i ty  of i ts  so lu t i ons  t. 
T h e  g lycos ides  h a d  n o  a p p r e c i a b l e  in f luence  on  t h e  
d e p o l y m e r i z a t i o n  of t r o p o m y o s i n  in t h e  c o n c e n t r a t i o n s  
used  in t h i s  s t u d y .  T h e  h i g h  v iscos i t ies  of t h e  g lycos ide-  
c o n t a i n i n g  so lu t i ons  in t he  e x p e r i m e n t  s h o w n  in t h e  
T a b l e  can,  t he re fo re ,  be a t t r i b u t e d  to  i n c r e a s e d  po ly-  
m e r i z a t i o n  of ac t in .  

7"able 
E/[ect o/Cardio-Active and Cardio-lnactive Steroidal Glycosides on the 

Polymerization o[ Actin ]rom Heart Muscle. 
Final concentration of protein 3"0 mg/mL Final concentration of 
glycosides 20 /tg/ml. Viscosity measured at 22¢C, 30 rain after 

addition of salt. 

Addition to acetone powder extract '/spec. 

0'25 rot. water . . . . . . . . . . . . . . .  
0-25 vol. water  + 0-0125 vol. methanol  . . . .  
0-25 vol, salt  soln . . . . . . . . . . . . . .  
0-25 vol. salt  soln, + 0-0125 vol. methanol  . . . 
0-25 vol. salt soln. + 0-0125 vol, methanol  

+ emieymarin . . . . . . . . . . . . . .  
0.25 vol. salt soln. + 0.0125 vol, methanol  

+ alloemieymarin . . . . . . . . . . . .  
0.25 vol, salt  soln. + 0.0125 vol, methanol  

+ scillaren A . . . . . . . . . . . . . .  
0-25 vol. sal t  soln. + 0-0125 voI, methanol  

+ hexahydroseil laren A . . . . . . . . . .  

0.303 
0-313 
0-370 
0-365 

0.468 

0,469 

0.467 

0-463 

SNELLMAN a n d  GELOTTE 2 h a v e  r e p o r t e d  t h a t  ill 
a q u e o u s  e x t r a c t s  of a c e t o n e  h e a r t  p o w d e r  t h e y  f o u n d  
w h a t  a p p e a r e d  to  be  a n  A T P  or  a d e n y l i c  d e a m i n a s e ,  
s u b j e c t  to  i n h i b i t i o n  b y  c a r d i o - a c t i v e  glycosides .  Vv'e 
h a v e  been  u n a b l e  to  d e t e r m i n e  w h e t h e r  s u c h  i n h i b i t i o n  
m i g h t  a lso be  p r o d u c e d  b y  c a r d i o - i n a c t i v e  g lycos ides  
because  t h e  a c t i n - c o n t a i n i n g  e x t r a c t s  t e s t e d  for t h i s  
pu rpose  were free of s u c h  d e a m i n a s e  a c t i v i t y .  

N o t  all  a c t i n  p r e p a r a t i o n s  s h o w e d  inc r ea sed  poly-  
m e r i z a t i o n  on  a d d i t i o n  of s t e ro id  glycosides .  R e s u l t s  such  
as t hose  p r e s e n t e d  in t h e  T a b l e  were  o b t a i n e d  w i t h  ac t i n  
f rom h e a r t s  w h i c h  h a d  r e m a i n e d  in t h e  b o d y  for  some  
t i m e  a f t e r  d e a t h .  W h e n  a c t i n  was p r e p a r e d  f rom cal f  

1 K. BAILE% Biochem. J. 43, 27 (1948). 
g O. SNELLMAN and B. GELOTTE, Nature 165, 604 (1i~50). 


