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af ter  incuba t ion  wi th  the  amine  oxidase  the  r e s u l t a n t  a ldehyde  had  a p p r o x i m a t e l y  the  same 
a c t i v i t y  as serotonin.  Peroxide  fo rmat ion  in 3.o mg  of pure m e t h y l  l inolenate  emulsified wi th  
a de te rgen t  and  i ncuba t ed  wi th  cy tochrome  c, was comple te ly  inh ib i t ed  by  IO # g / m l  of serotonin.  

Fig. 2 shows the effect of several  concen t ra t ions  of serotonin on peroxide  fo rmat ion  in l iver  
mi tochondr ia ,  ca ta lyzed  by  ascorbic acid, and  the  s imi lar  effect of a homogena te  of ra t  in tes t ina l  
mucosa  d i lu ted  I to  80. The a n t i - o x i d a n t  a c t i v i t y  of the  mucosa  canno t  be en t i re ly  accounted  
for by  i ts  sero tonin  con ten t  since the  concen t ra t ion  in the  in tes t ine  would  have  to be 25 ° [~g/g, 
which  is much  h igher  t h a n  the  va lues  g iven by  ERSPAMER 9. P r e l i m i n a r y  s tudies  have  shown 
t h a t  the  m a i n  a n t i - o x i d a n t  in the  mucosa  is non-d ia lyzab le  and  acid- labi le ;  a p p a r e n t l y  a large 
molecule  m a y  be ac t ing  as a che la t ing  agen t  or as a carr ier  of an ac t ive  compound.  

I t  is no t  possible to s t a t e  t h a t  the  a n t i - ox ida n t  a c t i v i t y  of serotonin expla ins  any  of its 
phys io logica l  act ions.  I t  m i g h t  be of some impor t ance  in the  r ad ia t ion  p ro tec t ion  given by  
serotonin  when it  is in jec ted  i m m e d i a t e l y  before exposure  TM. Other  hydroxy- indo les  m a y  prove  
to  be more ac t ive  p ro tec t ive  agents .  
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A convenient method for the esterification of amino acids 
and their derivatives 

Dur ing  the  s t u d y  of the  b iochemis t ry  of the  p ro teo ly t i c  enzymes  the  need often arises for the  
m e t h y l  esters  of amino  acids  as ar t i f ic ia l  subs t ra tes .  However ,  in a l a b o r a t o r y  where p r epa ra t i ve  
organic  c h e m i s t r y  is not  r egu la r ly  pract ised ,  the  Fischer-Speier  m e t h o d  m a y  be difficult and  
t ime-consuming ,  especia l ly  in the  m a i n t e n a n c e  of the  a p p a r a t u s  for p roduc ing  d ry  hydrogen  
chloride and  in us ing i t  as a c a t a l y s t  in the  react ion.  We  have  found t h a t  the  reac t ion  m a y  be 
carr ied  out  more  eas i ly  when  a s t rong  ca t ion-exchange  resin, e.g. Amber l i t e  IR- I2o (H)  or Zeo- 
Karb  225(H ) is s u b s t i t u t e d  as ca ta lys t .  

The resin was  p repa red  by  t r e a t i n g  i t  wi th  2 to 4 bed-vo lumes  of 2 N HC1, wash ing  wi th  
dis t i l led  w a t e r  un t i l  free f rom acid and  d ry ing  i t  over  CaC12 in vacuo. The ester i f icat ion of h ippur ic  
acid,  for example ,  is carr ied out  as follows, io  g h ippur ic  acid, IO g of the  resin and  3oo ml of 
d ry  m e t h a n o l  are ref luxed for three  hours  wi th  cons t an t  s t i r r ing.  The resin is t hen  removed  by  
f i l t ra t ion  and  washed  wi th  methanol .  The combined  f i l t ra te  and  wash ings  are then  concen t r a t ed  
to a sy rup  in vaeuo and  the  residue shaken  wi th  aqueous  sod ium carbonate .  In  some ins tances  
the  ester  c rys ta l l i ses  out  a t  th is  po in t ,  bu t  w he the r  th is  happens  or not  the  m i x t u r e  is ex t r ac t ed  
th ree  t imes  wi th  5 ° m l  of ether.  The e x t r a c t  is dried over  a n h y d r o u s  sodium su lpha te  and  the  
e ther  r emoved  in vacuo. On cooling, the  es ter  crys ta l l i ses  and  our  p repa ra t ions  had  a me l t ing  
po in t  of 75-77 ° before and  af ter  two  ree rys ta l l i sa t ions  from 5o:5  o e t h a n o l : w a t e r .  HERZIG AND 
LANDSTEINER 1 repor t  75 ° for the  me l t ing  po in t  of the  m e t h y l  es ter  of h ippur i c  acid. The average  
y ie ld  of es ter  is 70 o//o. I t  should  be no ted  t h a t  once the  resin has  been p repared  for use i t  m a y  
be s tored a lmos t  indef in i te ly  in a t i g h t l y  s toppered  container .  
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