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a b s o r b a n c e  were p l o t t e d  aga i n s t  t e m p e r a t u r e ,  a n d  t he  
cu rves  o b t a i n e d  for 3 d i f fe ren t  a b s o r b a n c e  levels a r e  
s h o w n  in t h e  inse r t  of F igure  2. The  resu l t s  o b t a i n e d  
ind ica t e  t h a t  t h e  r equ i red  t h r o m b i n  c o n c e n t r a t i o n  is 
m i n i m a l  and,  therefore ,  t h a t  s ens i t i v i t y  is m a x i m a l ,  
somewhere  ill t h e  v i c in i t y  of 25-26 ~ I t  is p r o b a b l e  t h a t  
increased  v i scos i ty  of t h e  ge l forming  m i x t u r e  a t  lower 
t e m p e r a t u r e s  is r e spons ib le  for  m a k i n g  t h e  pa r t i c l e  sedi- 
m e n t a t i o n  m e t h o d  more  sens i t ive  j u s t  above  room 
t e m p e r a t u r e  t h a n  i t  is a t  37~ Thus ,  u n d e r  s u i t a b l e  
cond i t ions  of t e m p e r a t u r e  a n d  f ib r inogen  ccncen t r a t i on ,  
t h r o m b i n  levels of less t h a n  1 U / m l  can  be  r ead i ly  de ter -  
m i n e d  b y  m e a n s  of t h i s  procedure .  E v e n  lower concen t r a -  
t ions  should  be  s imi l a r ly  m e a s u r a b l e  us ing  po l ym er  beads  
wh ich  se t t le  more  slowly, eg. Bio-Gel  P-2 (minus  400 mesh) .  

I n  t he  3rd expe r imen t ,  a r ange  of f ib r inogen  concen-  
t r a t i ons  was s tud ied  a t  d i f fe ren t  t h r o m b i n  levels,  w i t h  
t e m p e r a t u r e  be ing  m a i n t a i n e d  a t  22~ (room t e m p e r a -  
ture) .  F r o m  the  d a t a  shown  in  F igure  3 i t  is a p p a r e n t  t h a t  
f i b r inogen  c o n c e n t r a t i o n s  as low as 0 .003% can  st i l l  be  
d e t e r m i n e d  q u a n t i t a t i v e l y  b y  m e a n s  of th i s  me thod .  One 

reason  for th i s  m a r k e d  sens i t i v i t y  p r o b a b l y  is the  lack of 
ag i t a t i on  in t h e  i n c u b a t e d  samples .  The  poss ib i l i ty  of 
a d a p t i n g  th i s  p rocedure  to t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  
of e x t r e m e  h y p o f i b r i n o g e n e m i a  would  a p p e a r  to  be  
i nd i ca t ed  3. 

Zusammen/assung. Die p h o t o m e t r i s c h e  Absorp t ions -  
mes sung  ffir F ib r in -Ger inse l  m i t  zum Teil  s e d i m e n t i e r t e n  
P o l y a c r y l a m i d - P a r t i k e l n  e rm6g l i ch t  eine q u a n t i t a t i v e  
B e s t i m m u n g  sehr  n iedr iger  T h r o m b i n -  u n d  F ib r inogen-  
K o n z e n t r a t i o n e n .  

T. EXNER and  J. L. KOPPEL ~ 

Department o~ Chemistry, University o/Waterloo, 
Waterloo (Ontario, Canada), 8 May 1972. 

Acknowledgments: The authors are gratefuI to Mr. J. A. REID for 
purification of the bovine thrombin. This work was carried out 
under a grant from the Medical Research Council No. MA 3618. 
To whom enquiries should be addressed. 

T h e  Ant ib io t i c  Ede ine  IX: T h e  I s o l a t i o n  and the  

Prev ious ly  we r epo r t ed  t h a t  t he  a n t i b i o t i c  edeine,  
p roduced  b y  Bacillus brevis Vm4,  a p p e a r e d  to  be  a 
complex  of 4 b io logica l ly  ac t ive  pr inc ip les  n a m e d  edeines 
A, B, C a n d  D w h i c h  could be  s e p a r a t e d  on  p a p e r  or t h i n  
l aye r  c h r o m a t o g r a p h y  1. W e  h a v e  also r epo r t ed  t he  pre-  
p a r a t i v e  i so la t ion  of edeines  A a n d  B on ca t ion  exchange  
res insL c a r b o x y m e t h y l  cellulose a a n d  S e p h a d e x  4. B o t h  
c o m p o u n d s  can  also be  i so la ted  b y  coun te r  c u r r e n t  
d i s t r i b u t i o n  5. P r e p a r a t i o n s  of edeines  A and  B t h u s  
o b t a i n e d  are usua l ly  c o n t a m i n a t e d  b y  t h e i r  v e r y  closely 
r e l a t ed  i n a c t i v e  i somers  wh ich  could be r e m o v e d  in h i g h  
vo l t age  e lec t rophores i s  6. 

The  compos i t i on  5, 7 a n d  t h e  s t r u c t u r e  ~ of edeines A a n d  
B h a v e  been  es tab l i shed .  B o t h  c o m p o u n d s  are oligo- 
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Fig. 1. Paper  ch roma tog raphy  of edeine on W h a t m a n  No 1. A) De- 
scending chromatography for 17 h in the solvent system: n-propalloh 
methanol:ammonia:water = 8:2 : 3 : 0,54. B) Ascending chromato- 
graphy for 26 h on filter paper buffered with phsophate-cifrate buffer 
(pH = 5) in the solvent system: phenol:buffer (phosphate-citrate 
pH = 5) = 1:1. Visualization with ninhydrin. 

C o m p o s i t i o n  of Ede ine  D 

pep t ides  and  con juga te s  of po lyamines .  A m i n o  acid 
compos i t i on  of b o t h  an t ibo t i c s  is ident ical .  T h e y  con t a in  
one res idue  of each :  glycine,  2 -hyd roxy-3 -amino-p rop ion ic  
acid (isoserine), /~-tyrosine,  2, 3 -d iaminoprop ion ic  acid and  
2, 6 -d iamino-7 -hydroxy-aze la i c  acid. Ede ines  A a n d  B dif- 
fer in  t he  n a t u r e  of p o l y a m i n e  m o i e t y  wh ich  is spe rmid ine  
or gnany l spe rmid ine ,  respect ively .  I n  t he  p re sen t  com- 
m u n i c a t i o n  t he  p r e p a r a t i v e  i so la t ion  and  t he  d e t e r m i n a -  
t ion  of compos i t i on  of edeine  D is repor ted .  

The  c rude  edeine complex  was o b t a i n e d  accord ing  to  
t he  p rev ious ly  descr ibed p rocedure  2 and  f u r t h e r  pur i f ied  
b y  coun t e r  c u r r e n t  d i s t r i b u t i o n  7 in so lven t  s y s t e m  pre-  
p a r e d  w i t h  one p a r t  of 80% aqueous  p h e n o l  and  one p a r t  
of a m m o n i u m  ace t a t e  buf fe r  (0 ,15M a m m o n i u m  ace t a t e  
and  0 , 3 M  acet ic  acid), a p p l i y n g  500 t r ans fe r s  of u p p e r  
phase .  

The  pur i f ied  edeine  complex  o b t a i n e d  c o n t a i n e d  
v a r y i n g  a m o u n t s  of ede ine  D d e p e n d i n g  on  t he  f e r m e n t a -  
t ion  cond i t ions  a n d  compos i t i on  of f e r m e n t a t i o n  med ium.  
I n  some p r e p a r a t i o n s  s u b s t a n t i a l  a m o u n t s  of edeine  D 
were presen t ,  a l t h o u g h  usua l ly  th i s  c o m p o n e n t  is pro- 
duced as m i n o r  c o n s t i t u e n t  of t he  complex.  

The  p r e p a r a t i v e  i so la t ion  of edeine  D f rom the  complex  
could be  ef fec t ively  done  b y  m e a n s  of c o l u m n  c h r o m a t o -  
g r a p h y  in so lven t  s y s t e m  : i sopropano l  : a m m o n i a  : 
w a t e r  = 6 0 : 3 5 : 5  a n d  sil icagel (par t ic les  be low 0.08 mm)  
as a b s o r b e n t  or n -p ropano l :  m e t h a n o l :  wa te r :  
a m m o n i a  = 8: 2: 3 :0 ,54  a n d  cellulose. Us ing  t he  fo rmer  
sys tem,  wh ich  is preferable ,  70 m g  of pu re  edeine  D were 
ob ta ined .  P a p e r  c h r o m a t o g r a p h y  of edeine  D as c o m p a r e d  
w i t h  edeines  A a n d  B is p r e sen t ed  on F igure  1. 
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Fig. 2. Mass spectrum of Di-N-TFA-fl-phe- 
nyl-fl-alanine ethyl ester obtained with 70volt 
electrons. 
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Edeine  D gives posi t ive n inhydr in  and sodium nitro-  
pruside reactions and negat ive  Sakaguchi  and Pau ly  
reactions, indicat ing the  presence of free p r imary  and 
secondary amino groups and the  lack of guanyl  and phenol  
groups. 

The composi t ion of the  ant ib iot ic  was determined after  
hydrolysis  in 6 N HC1 at  100~ for 27 h. The hydrolysa te  
was analyzed by  paper  and th in  layer ch roma tog raphy  
and high vol tage electrophoresis.  The following compounds  
were identif ied : glycine, 2-hydroxy-3-aminopropionic  
acid, 2, 6-diamino-7-hydroxyazela ic  acid and its dehydra-  
ra t ion product  2, 6-diamino-AV-azelaic acid, 2, 3-diamino- 
propionic acid, spermidine and an amino acid which could 
not  be identif ied wi th  any of the  standards.  All products,  
except  the  last one, were also found in the  hydro lysa te  of 
edeine A s which also addi t ional ly  contained fi-tyrosine not  
found in edeine D. Ins tead  of fi-tyrosine edeine D con- 
ta ined the  above-ment ioned  new amino acid residue. 

Fo r  s t ructura l  elucidat ion the  non-ident if ied amino 
acid was p repara t ive ly  isolated f rom the  hydrolysa te  by  
column ch romatography  on silicagel in the  solvent  
sys tem:  n-propanol :  water  = 19:1. I t s  [~]}~ = --10,3 ~ 
(in water).  E t h y l  ester of N, N-di- t r i f luoracetyl  der iva t ive  
was prepared and analyzed by  mass spec t romet ry  on 
L K B  ins t rument  (Model 9000) wi th  E-301 column. The 
mass spec t rum was ident ical  wi th  tha t  of the  au thent ic  
sample e thyl  ester of N,N-di- tr i f luoracetyl-f l -phenyl-f l-  
alanine obta ined synthe t ica l ly  9. Both  mass spectra are 
shown on Figure  2. 

In  bo th  spectra paren ta l  ions (P) did not  appear  and 
the f ragment  ions of highest  molecular  weight  were:  
m/e 280 = P-(C6H 5 + C~H4) and m/e 279 = P-(C6H a + 
C2H5). The  base peak  was m/e 149 = P-(C4F~NO 2 + 
C~H~). 

N , N - d i - T F A - n l e t h y l  esters of both  na tura l  and 
synthet ic  amino acids exhibi ted  also ident ical  re tent ion 

t ime  in gas ch roma tog raphy  in 2 columns (both 2 m):  
OV-17 (temp. 210 ~ re tent ion  t ime  9.9 min) and SE-30 
(210 ~ ret. t ime  13.1 rain). 

Na tura l  and synthe t ic  amino  acids in free form and as 
thei r  e thyl  esters were also ident ical  in paper  and th in  
layer ch romatography  and in high vol tage electrophoresis.  

The results obta ined  indicate  t h a t  edeine D is a close 
analogue of edeine A in which the  residue of fl-tyrosine 
was replaced by  fl-phenylfl-alanine. The  ro ta t ion  da ta  of 
the  la t te r  one indicate  the  L-configuration. 

fi-phenyl-fi-alanine is an amino  acid ve ry  rare ly  found 
in na tura l  products .  I t  was prev ious ly  isolated f rom 
is landotoxin  1~ I t  exhibi ts  an in teres t ing p rope r ty  of 
inducing morphological  changes in Bacillus brevis pro- 
ducing gramicidine 11 

Zusammen/assung. Edein  D wurde aus dem komplexen  
Ant ib io t i cum Ede in  mi t  Hilfe yon Verte i lungs-Chromato-  
graphic  abget rennt .  Als Bauste ine  yon  Ede in  D wurden  
3-Amino-3-phenyl-propionsS~ure, 3-Amino- 2-hydroxypro-  
pions&ure, 2, 3-DiaminpropionsSmre, 2, 6-Diamin-7-hydro-  
xy-azelains~Lure, Glycin und Spermidin  ermit te l t .  
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The  Effect o f p - B e n z o q u i n o n e  and Quino l  on  the  

Phenol ic  compounds  form a special group of the growth 
regulators - a group of na tura l  growth inhibi tors  1. They  
effect the  growth processes most  f requent ly  th rough  the  
IAA-oxidase  sys tem "2. This  enzyme controls the  endo- 
genic concent ra t ion  of I A A  3, 4. 

The  free phenolic substances in the  p lant  cells succumb 
to t ransformat ion  react ions (glycosylation, esterif icat ion 
and methyla t ion)  or t hey  are subs t ra tes  of peroxidE- 

I A A - O x i d a s e  Act iv i ty  

ses a n d .  phenoloxidases.  In  the  phenol-phenoloxidase  
system, quinones a r e  products  of the  reaction.  Quinones 
are compounds  of wide occurence in nature,  which 
impor tance  in b iochemis t ry  is becoming  cons tant  more 
recognized 5. Quinones effect a number  of enzyme reac- 
t ions owing to thei r  oxido-reduct ion  po ten t ia l  a,v. The 
electronic s t ructures  of quinones are in re la t ion to thei r  
biological ac t iv i ty  8. 


