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be op t ima l  for full i n h i b i t o r y  s t r e n g t h  of t he  a l ipha t i c  
amines  which  is in accordance  w i th  t he  resu l t s  of INA- 
GAMI 6, who t e s t ed  the  inf luence of a n u m b e r  of a l ipha t i c  
amines  on the  t r y p t i c  hydro lys i s  of benzoyl -L-arg in ine  
e thy l  ester.  I t  shou ld  be  no t ed  t h a t  b u t y l a m i n e  possesses 
one c a r b o n  less t h a n  5-aminovale r ic  acid, wh ich  besides  
8 -aminocapry l ic  acid is t he  leading i n h i b i t o r y  a l ipha t i c  
amino  ac idL  Simi lar  s t r u c t u r a l  r e q u i r e m e n t s  p e r t a i n  to  
t he  guan id ino  c o m p o u n d s  where  1 -guan id inop ropane  also 
r ep resen t s  t h e  d e c a r b o x y l a t i o n  p r o d u c t  of t he  s t r o n g e s t  
i n h i b i t o r y  acid,  i.e. 4 -guan id inobu ty r i c  acid 4. 

I n  c o n t r a s t  to  t h e i r  m a r k e d  in te r fe rence  w i th  t he  au to -  
ca ta ly t i c  process,  all a l k y l a m i n e s  t e s t ed  were m u c h  weake r  
inh ib i to r s  of t he  a c t i v a t i o n  b y  en te rok inase .  Se ro ton in  a n d  
t r y p t a m i n e  were still  super ior  to  4 - g u a n i d i n o b u t y r i c  acid,  
however .  

Resul ts  of k ine t ic  s tudies ,  as p l o t t e d  in t he  Figure,  re- 
vea led  t h a t  i nh ib i t i on  b y  se ro ton in  was  n o n - c o m p e t i t i v e  
in b o t h  a c t i v a t i o n  sys tems.  

The  d a t a  c o n t a i n e d  in th i s  c o m m u n i c a t i o n  sugges t  a 
possible physiological  role for  n a t u r a l l y  occur r ing  a lkyl -  
amines  as inh ib i to r s  of p ro t eo ly t i c  enzymes ,  especial ly  as 
severa l  a l ipha t ic  and  cyclic a l ky l amines  are  a l r eady  
k n o w n  to i nh ib i t  t he  es terase  a c t i v i t y  of t r y p s i n  6 a n d  t he  
f ibr inoly t ic  a c t i v i t y  of p l a s m i n  7,s, a n d  as t r y p t a m i n e  is 
able to  b lock  the  a c t i v i t y  of c h y m o t r y p s i n  s. The  f indings ,  
fu r the rmore ,  ind ica te  l ines of fu tu re  i nves t i ga t i ons  to  ob-  
t a i n  even  more  powerfu l  i nh ib i t o r s  of t r y p s i n o g e n  ac t iva -  
t ion.  S u b s t i t u t i o n s  on  t he  indole  s t r u c t u r e  m i g h t  lead to  

s t ronge r  i n h i b i t o r s  of t h e  a u t o c a t a l y t i e  r eac t i on  whi le  
mod i f i ca t ion  of p - h y d r o x y p h e n y l p y r u v i c  acid seems to  
offer  hope  of f i nd ing  st i l l  more  effect ive  i n h i b i t o r s  of 
e n t e r o k i n a s e  10. 

Zusammen[assung. Eine  Re ihe  yon  A l k y l a m i n e n  wur-  
d en  au f  i h r en  h e m m e n d e n  Einf luss  au f  die T ryps ino -  
g e n a k t i v i e r u n g  u n t e r s u c h t .  H ie rbe i  erwies  s ich Se ro ton in  
als  d e r  s t i i rks te  H e m m s t o f f ,  gefolgt  v o n  T r y p t a m i n  u n d  
B u t y l a m i n .  Die H e m m u n g  d e r  a u t o k a t a l y t i s c h e n  Akt i -  
v i e r u n g  w a r  b e d e u t e n d  s tRrker  ausgeprAgt  als  die H e m -  
m u n g  d e r  A k t i v i e r u n g  d u r c h  E n t e r o k i n a s e .  
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Induction of Morphological Changes in Bacteria 
by Optochin 

M a n y  chemical  and  phys ica l  agen t s  ~-7 are k n o w n  to  
change  bac te r i a l  cells morphologica l ly .  The  purpose  of 
th i s  r e p o r t  is to  p r e sen t  ev idence  for t he  inc lus ion of 
op toch in  ( e thy lhydrocupre ine  hydroch lo r ide )  in t he  al- 
r e a d y  long list of chemica ls  w i th  th i s  p rope r ty .  

Two of t he  s t r a in s  of Bacterium anitratum, which  
showed e longa t ion  and  e n l a r g e m e n t  of cells w h e n  exposed  
to su lphonamides  *, p roduced  s imi la r  fo rms  in t he  presence  
of optochin .  Some of these  en la rged  cells are seen in t he  
Figure,  lying a m o n g  n o r m a l  ones.  These  cells are f rom a 
24 h cu l tu re  of s t r a i n  1 which  grew a r o u n d  a p a p e r  disc 
soaked in 0.02 ml of a 1-in-4000 so lu t ion  of op toch in .  The  
m e t h o d  of t e s t ing  was t he  same  as t h a t  used  in t e s t i ng  
Bacterium anitratum for response  to s u l p h o n a m i d e s  a. The  
zone of i nh ib i t i on  of the  macroscopic  g r o w t h  of bac t e r i a l  
colonies a r o u n d  t he  op toch in  disc was  n a r r o w  ( a b o u t  1.3 
cm in  d iamete r )  a n d  i r r egu la r  in  out l ine .  T h e  colonies of 
Bacterium anitratum growing  a t  t h e  b o r d e r  of t h i s  inh ib i -  
tiGn zone were n o t  s m o o t h  a n d  r o u n d e d  as t h e y  were 
outs ide  t he  zone of ac t ion  to  t h e  o p t o c h i n  disc, b u t  were  
rough  in appea rance ,  w i t h  m a n y  e longa ted  cells p r o t r u d -  
ing f rom t h e  bo rde r  of t h e  colonies.  

Op toch in  caused  fewer  cells in  a p o p u l a t i o n  to  c h a n g e  
morphologica l ly  t h a n  d id  t he  su lphonamides .  Also, t h e  
cells d id  n o t  enlarge as m u c h  as w h e n  t h e y  were exposed  
to  su lphonamides .  However ,  t he  exac t  morpho log ica l  
c h a r a c t e r  of t he  changes  i nduced  b y  e i t he r  of these  agen t s  
was t he  same.  Fi rs t ,  t h e  cells grew in long n o n s e p t a t e d  
f i laments .  T h e n  t h e y  enlarged,  m o s t l y  in  t h e  middle ,  i n to  

24 h culture of strain 1, taken at the border of the inhibition zone of 
optochin on nutrient agar. Grain stain. Magnification × 830. 
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i r regular ,  sp ind l e - shaped  forms.  The  en la rged  p a r t s  of the  
cells showed  a t e n d e n c y  to  r e t a i n  m e t h y l  v io le t  w h e n  
s t a i n e d  b y  t he  G r a m  techn ique .  In  add i t i on  to  the  
e l o n g a t e d  a n d  en la rged  cells, s ingle or doub le  sphe ro ida l  
ceils were seen. 

S imi la r  resu l t s  were o b t a i n e d  w i t h  d i f fe ren t  cu l tu re  
m e d i a  ( n u t r i e n t  agar ,  5% horse  b lood agar ,  choco la te  
agar ,  t r y p t i e a s e  soy  agar)  a n d  d i f fe ren t  t e m p e r a t u r e s  
(23 °, 25 °, 37°C). W h e n  i n c u b a t i o n  was p ro longed  to 72 h, 
t he  cells c h a n g e d  on ly  s l ight ly  in  size b u t  m a r k e d l y  in 
t e x t u r e .  T h e y  b e c a m e  g r a n u l a t e d ,  i r r egu la r ly  ou t l ined ,  
a n d  t h e y  s t a i ned  poor ly .  

W h e n  t he  o rgan i sms  were t r an s f e r r ed  to  the  same,  or 
a n o t h e r  m e d i u m ,  w i t h o u t  op toch in ,  t h e y  aga in  grew as 
s h o r t  baci l l i  w i t h i n  24 h. 

W e  bel ieve  t h a t  t he  changes  descr ibed  a b o v e  are  caused  
b y  t h e  i n h i b i t i o n  of cell d iv is ion  in Bacterium anitratum 
a t  b a c t e r i o s t a t i c  c o n c e n t r a t i o n s  of op toch in ,  a n d  b y  t he  
c o n t i n u a t i o n  of g r o w t h  of i n d i v i d u a l  cells b e y o n d  t h e i r  
n o r m a l  d imens ions .  

T h e  a p p e a r a n c e  of r o u g h  colonies  is t he  r e su l t  of t h e  
e l o n g a t i o n  of t he  i n d i v i d u a l  cells wh ich  fo rm t he  colonies.  
I n  t h i s  way  t he  changes  in size a n d  s h a p e  of t he  i n d i v i d u a l  
cells, as  well as t he  c h a n g e  in  t h e  colonia l  morpho logy ,  
c an  be  exp la ined  b y  the  d issoc ia t ive  ac t ion  of o p t o c h i n  on  
cell g r o w t h  a n d  cell d iv is ion.  F u r t h e r m o r e ,  t he  fo rms  
desc r ibed  above ,  wh ich  we rega rd  as t r a n s i t i o n a l  to  t h e  
L-forms of bac t e r i a l  g rowth ,  are caused  b y  e n v i r o n m e n t a l  
fac tors  r a t h e r  t h a n  due to  some d e v e l o p m e n t a l  cycle of 
bac t e r i a l  g r o w t h  s. 

Some  o t h e r  g r a m  n e g a t i v e  b a c t e r i a  were e x a m i n e d  for  
t h e i r  r eac t ions  to  op toch in .  No macroscopic  or micro-  
scopic  c h a n g e s  were  found  in t h e  colonies  of va r ious  
s t r a i n s  of o t h e r  bac te r i a ,  n a m e l y  E. coli, B. aerobacter 

aerogenes, Proteus bacilli ,  Salmonella typhi, Klebsiella 
pneumoniae, Serratia marcescens, Pseudomonas pyocyanea, 
Pasteurella pseudotuberculosis, all  g r o w n  for 48 h a r o u n d  
o p t o c h i n  discs on  5°/o horse  b lood  agar ,  e i t h e r  a t  37°C or  
a t  r oom t e m p e r a t u r e .  

Th i s  s imple  t e c h n i q u e  of sc reen ing  d i f f e ren t  b a c t e r i a  
for t h e i r  morpholog ica l  r eac t ions  to  c e r t a i n  chemica ls ,  i.e. 
b y  us ing  p a p e r  discs i n s t ead  of i n c o r p o r a t i n g  t he  va r i ous  
chemica l s  in to  the  m e d i a  in var ious  c o n c e n t r a t i o n s ,  ha s  
t he  a d v a n t a g e  of be ing  s imi la r  to  g r a d i e n t  p l a t e s  in t h e i r  
eff ic iency in p r o v i d i n g  a r ange  of c o n c e n t r a t i o n s  of t he  
t e s t ed  chemica l s  on  on ly  one  p l a t e L  

Zusammen[assung. Es wird  die ~Virkung des O p t o c h i n s  
au f  die Ze l lmorphologie  des Bacterium anitratum beschr ie -  
ben  u n d  aus  Ver suchse rgebn i s sen  geschlossen,  dass  Op to -  
ch in  zur  G r u p p e  c h e m i s c h e r  S u b s t a n z e n  geh6r t ,  die zu 
h o c h g r a d i g e n  m o r p h o l o g i s c h e n  Ver~inderungen de r  Bak -  
ter ienzel le  f i ihren.  
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On the Origin of the Anttheparin Activity of 
Serum. The Effect of Reserpln 

T h e  or ig in  of s e r u m  a n t i h e p a r i n  a c t i v i t y  1 is sti l l  n o t  
clear.  O'Bm~:N ~ a rgued  t h a t  t h i s  a c t i v i t y  is a f unc t i on  of 
t h r o m b o c y t e s .  Since t h i s  v iew h a s  n o t  been  c lear ly  con-  
t i r m e d  as  yet ,  t h e  p r e s e n t  a t t e m p t  was m a d e  to  inves t i -  
ga te  w h e t h e r  a n t i h e p a r i n  a c t i v i t y  of s e r u m  is in f luenced  
b y  rese rp in  a d d e d  to  t he  blood,  s ince t h e  l a t t e r  s u b s t a n c e  
in te r fe res  w i t h  p l a t e l e t  m e t a b o l i s m  to  a m a r k e d  degree  ~. 

Material and methods. T he  effec t  of r e se rp in  was  
e s t i m a t e d  b y  m e a n s  of t he  e l a s t o g r a m  ( t h r om be l a s t o -  
g r a p h  HZLLIGE), p e r f o r m e d  on  b lood  w i t h o u t  a n d  w i t h  
reserpin .  10 ml  of v e n o u s  b lood were w i t h d r a w n  f rom 
each  s u b j e c t  in  all, two  5 m l  po r t i ons  of t h i s  b lood  re- 
ce ived  1 ml  of p h o s p h a t e  buf fe r  p H  7.4, b u t  on ly  one  of 
t h e m  rece ived  1 m g  reserpin .  0.3 ml  b lood  of each  p o r t i o n  
was  used  for t he  a c t u a l  ana lys i s  in  the  t h r o m b e l a s t o g r a p h .  
Af t e r  f i l l ing t h e  cuve t t e s ,  t he  r e m a i n d e r  of these  po r t i ons  
was coagu la t ed  b y  i n c u b a t i o n  in a t h e r m o s t a t  for 60 ra in ,  
fol lowed b y  15 ra in  of c e n t r i f u g a t i o n  a t  1500 RPM,  t h u s  
y ie ld ing  rese rp in ized  (SR) a n d  non- rese rp in ized ,  o r  con-  
trol,  se ra  (Sc). 

The  a n t i h e p a r i n  a c t i v i t y  of these  sera  was e s t i m a t e d  
b y  a p rev ious ly  pub l i shed  m e t h o d  4. T h e  ac tua l  p rocedu re  
was s imple :  1 m l  of f resh  sera  (SR a n d  Sc) was  a d d e d  to 
t e s t  t u b e s  c o n t a i n i n g  2 U of h e p a r i n  d issolved in 2 ml  of 
phys io logicM sal ine.  Af te r  1 r a in  i n c u b a t i o n  a t  37°C, 1 m l  

of f resh ly  d r a w n  venous  b lood  (from h e a l t h y  vo lun t ee r s )  
was a d d e d  to b o t h  these  t e s t  tubes .  0.3 ml  was w i t h d r a w n  
a n d  placed in t h r o m b e l a s t o g r a p h  cuve t t e s ,  a n d  ' rR '  a n d  
' r e '  va lues  were measured .  T h i s  e s t i m a t i o n  was  m a d e  in 
six h e a l t h y  persons.  

Table I. The effect of reserpine (1 mg/5 ml) on the 'r '  and '~Y" values 
in the thromboelastogram 

Test 'r '  '~" 
no, 

Control Reserplnized Control Reser- 
blood blood blood pinized 
min see min see blood 

1 6 00 7 00 138 12 
2 9 00 9 00 133 20 
3 8 30 6 00 144 15 
4 6 30 7 45 144 13 
5 7 30 6 30 163 16 
6 6 30 5 30 138 15 
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