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S u m m a r y  

W i t h  t h e  a id  of  t h e  t e n s i o m e t e r ,  i t  c a n  be  p r o v e d  t h a t  
h i s t a m i n e  r e a c t s  in  a specif ic  m a n n e r  w i t h  p r i m a r y  
p h o s p h o r i c  ac id  es ters .  T h i s  p roo f  is b r o u g h t  a b o u t  b y  
s t r o n g l y  i n c r e a s i n g  t he  c a p i l l a r y  a c t i v i t y  of ce ty l  phos -  
p h a t e  b y  h i s t a m i n e  on  t h e  i n t e r f a c e  c h l o r o f o r m  wa te r .  
The  m e c h a n i s m  of  t h i s  r e a c t i o n  is d iscussed .  S imple  
s e c o n d a r y  p h o s p h o r i c  ac id  e s t e r s  a n d  b i - s e c o n d a r y  
p h o s p h o r i c  ac id  e s t e r s  a re  n o t  i n f l u e n c e d  u n d e r  t h e  s a m e  
c o n d i t i o n s .  A p r o n o u n c e d  a n t a g o n i s t i c  e f fec t  of c a l c i u m  
ions  a n t i h i s t a m i n e  c o m p o u n d s  m a y  be  p r o v e d  w i t h  t h e  
s a m e  assays .  

T h e  p o i n t  of a t t a c k  of t he se  c o m p o u n d s  is t h e  phos -  
p h a t e  a n d  n o t  t h e  h i s t a m i n e .  T h e  r e su l t s  of t h e  t e s t s  
c o n f i r m  t h e  a s s u m p t i o n  t h a t  t h e  m o d e  of a c t i o n  of t h e  
h i s t a m i n e  a n d  of  t h e  a n t i h i s t a m i n e  c o m p o u n d s  is con-  
n e c t e d  w i t h  p r i m a r y  p h o s p h o r i c  acid es ters .  

S t a b i l i t y  a n d  L o c a l  A n a e s t h e t i c  E f f e c t  

i n  S o m e  D e r i v a t i v e s  o f  , , X y l o c a i n e "  

X y l o c a i n e  ( o , o ' - d i m e t h y l - N - d i e t h y l a m i n o a c e t y l a n i -  
lin), p r e p a r e d  b y  L6FGREN in 1943, is one  of t h e  m o s t  
success fu l  r e c e n t  local  a n a e s t h e t i c s .  I n  v i ew  of t h e  
f a v o u r a b l e  p r o p e r t i e s  of t h i s  c o m p o u n d  in c l inical  
p r ac t i c e ,  a n u m b e r  of s t r u c t u r a l  a n a l o g u e s  h a s  b e e n  
p r e p a r e d  b y  v a r i o u s  a u t h o r s .  F r o m  p u b l i s h e d  work  on  
t he  s t r u c t u r e - a c t i v i t y  r e l a t i ons  in  t h i s  series,  p a r t i c u l a r  
i n t e r e s t  a t t a c h e s  to  t h e  f ac t  t h a t  t h e  f a v o u r a b l e  pro-  
pe r t i e s  of X y l o c a i n e ,  a n d  espec ia l ly  t h e  d u r a t i o n  of i t s  
ac t ion ,  a re  l a rge ly  d e p e n d e n t  on  t h e  p r e sence  of t h e  
tkvo o r t h o - m e t h y l  s u b s t i t u e n t s  on  t h e  a r o m a t i c  nuc leus ,  
Th i s  f ac t  c l ea r ly  e m e r g e s  in  t h e  case  of e.g. a n a l o g u e s  
d e r i v e d  f r o m  t h e  i somer i c  xy l i d ine s  a n d  to lu id ines ,  a n d  
more  s t r i k i n g l y  s t i l l  f r o m  a c o m p a r i s o n  w i t h  t h e  de-  
m e t h y l a t e d  a n a l o g u e s  d e r i v e d  f r o m  o - t o l u i d i ne  a n d  
ani l ine .  LOFGREN 1, who  was  t h e  f i r s t  to  n o t e  t h i s  effect ,  
i n t e r p r e t e d  i t  in t h e  l i gh t  of t he  m e c h a n i s m  of a c t i o n  
p r o p o s e d  b y  h i m ,  w h i c h  was b a s e d  on  t h e  i n h i b i t i o n  of 
r e s o n a n c e  b e t w e e n  n i t r o g e n  a t o m  a n d  t h e  a r o m a t i c  
nuc l eus .  More  r e c e n t l y  HACH ~ h a s  c r i t i zed  LOFGREN'S 
t h e o r y  a n d  s u b m i t t e d  t h e  v i e w  t h a t  l ipoph i l i c  c h a r a c t e r  
is a n  i m p o r t a n t  f a c t o r  a f f e c t i n g  t h e  a c t i v i t y  of X y l o -  
ca ine  a n d  i ts  i somer ic  a n d  d e m e t h y l a t e d  ana logues .  

T h o u g h  t h e  c h e m i c a l  s t a b i l i t y  of X y l o c a i n e  was  
n o t e d  a l r e a d y  b y  L6FGREN a n d  l a t e r  c o n f i r m e d  p a r t i -  
cu l a r l y  b y  WOOD et al. s, w h o  s t u d i e d  t h e  m e t a b o l i s m  of 
th i s  d r u g  in  dogs,  t h i s  f a c t o r  has ,  in  ou r  op in ion ,  b e e n  
g iven  i n s u f f i c i e n t  w e i g h t  in  t h e o r e t i c a l  c o n s i d e r a t i o n s  
r e g a r d i n g  t h e  m e c h a n i s m  of a c t i o n  of t h i s  t y p e  of 
c o m p o u n d .  

I n  c o n s i d e r a t i o n  of t h e  w o r k  of a n u m b e r  of ea r l i e r  
a u t h o r s  4 c o n c e r n i n g  t h e  s t a b i l i t y  of an i l ide  b o n d s  in 
s imp le r  c o m p o u n d s ,  we c a m e  to  t h e  conc lus ion  t h a t  t he  
increase  in a c t i v i t y  o b s e r v e d  w i t h  p rog re s s ive  s u b s t i t u -  
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t i o n  of t he  o r t h o - p o s i t i o n s  w i t h  m e t h y l  g r o u p s  m i g h t  be  
c o n n e c t e d  w i t h  t h e  i nc r ea sed  s t a b i l i t y  of  t h e  a m i d e  
l inkage .  C o m p o u n d s  of t h e  X y l o c a i n e  t y p e  a re  m o s t  
l ike ly  to  be  in i t i a l ly  a t t a c k e d  i n  v i v o  a t  t h e  an i l i de  b o n d  
(pep t idases )  w i t h  f o r m a t i o n  of t h e  free a r o m a t i c  a m i n e  
a n d  l i b e r a t i o n  of t h e  acid moie ty ,  Th i s  a s s u m p t i o n  is 
b o r n e  o u t  b y  t h e  w o r k  of THER 1, w h i c h  h a s  r e c e n t l y  be-  
c o m e  a v a i l a b l e  to  us, on  t he  X y l o c a i n e  a n a l o g u e  H o s t a -  
ca ine .  T h e  s t a b i l i t y  of  t h e  an i l ide  l inkage  m u s t  n e e d s  
a f fec t  t h e  m e t a b o l i s m  of these  c o m p o u n d s  in t h e  or-  
g a n i s m  w h i c h  leads  to  t h e  f o r m a t i o n  of i n a c t i v e  m e t a -  
bo l i t e s  f rom t h e  a c t i v e  c o m p o u n d s  (cf. e.g. KINDLERS). 

Table / . -S truc tures  and Numbering of the Compounds Studied 

Structure 
R =  

NHCOR NHCOR NHCOR 

-O-CHz.CHz.N(C2H~) ~ " S  11 . . . .  S 31" 
-CH2.N(C2H~) 2 . . . "'S 200 . . . .  S 201" 

I 
" S  170" 
" S  202" 

(Xylocaine) 

T a b l e / / . - R a t e  Constants of Acid Hydrolysis and Anaesthetic 
Activities 

Compounds 

"S  11" 
"S  31" 
" S  170" 

" S  200" 
"'S 201" 
"'S 202" 

Cocaine 
Procaine 

Rate constant 
k 

(see -1) 

8,22 × 10 -e 
3.18 × 10 - s  
3.32 x 10 -~ 

8.15 x~ 10 - 5  
2,64 × 10 -5 
7,27 x 10 -~ 

D 

Activity 
Surface 

anaesthesia 
(rabbit) 

0"1 
0.54 
1'0 

(incomplete)* 
(4 .512.0 min)* 

0.24 
(52,5±2.0 rain)* 

1 

infiltration 
anaesthesia 
(guinea-plg) 

1.2 
1.0 
2"1 

0-12 
0.24 
1"4 

1 

* Duration of complete anaesthesia after application of M/3 
solution, 

T h i s  h y p o t h e s i s ,  w h i c h  h a s  b e e n  d e v e l o p e d  in more  
d e t a i l  e l sewhere  ~, h a s  n o w  b e e n  s u b j e c t e d  to  expe r i -  
m e n t a l  t e s t i n g  b y  m e a s u r e m e n t  of t h e  r a t e s  of ac id  
h y d r o l y s i s  of X y l o c a i n e  ( " S  202")  a n d  i ts  d e m e t h y l a t e d  
a n a l o g u e s  ( " S  2 0 0 "  a n d  " S  201")  as wel l  as of t h e  t h r e e  
s t r u c t u r a l l y  r e l a t e d  c a r b a m a t e s  ( " S  11",  " S  31" ,  a n d  
" S  170")  a n d  c o m p a r i s o n  w i t h  t h e  local  a n a e s t h e t i c  
a c t i v i t i e s  of t h e  these  c o m p o u n d s .  The  s t r u c t u r e s  of t h e  
s u b s t a n c e s  s t u d i e d  are s h o w n  in T a b l e  I ;  t h e  r e su l t s  are  
r e c o r d e d  in T a b l e  I I .  

T h e  r a t e s  of h y d r o l y s i s  were  s t u d i e d  in 5N-HC1 a t  
99-5°C a t  a n  in i t i a l  s u b s t r a t e  c o n c e n t r a t i o n  of 0.01 M a n d  
fo l lowed b y  a n  e l e c t r o p h o t o m e t r i c  d e t e r m i n a t i o n  of t h e  
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l ibera ted  a roma t i c  amine ,  The  anaes the t i c  ac t iv i t i e s  in 
Table  2 are expressed  as the  ra t ios  of t he  mo la r  con-  
cen t ra t ions  of t he  c o m p o u n d  s tud ied  (as the  hyd ro -  
chloride) and  the  s t a n d a r d  g iv ing  the  s a m e  anaes t eh t i c  
effect.  E a c h  c o m p o u n d  was t e s t ed  for bo th  superf ic ia l  
anaes the t i c  a c t i v i t y  ( rabbi t  co rnea ;  cocaine  as s t a n d a r d  
in conc. M/100)  and  for in f i l t r a t ion  anaesthesia.  ( intra-  
de rmal  app l i ca t ion  to  gu inea-p igs ;  p roca ine  as s t a n d a r d  
in cone. M/50)  so t h a t  i ts e f fec t iveness  m i g h t  be j udged  
on a b roader  basis. I n  t h e  case of c o m p o u n d s  " S  200"  
and  " S  201",  t he  f irs t  of these  m e t h o d s  could n o t  be 
used because  of the i r  low a c t i v i t y ;  the  d u r a t i o n  of 
c o m p l e t e  anaes thes ia  of the  co rnea  a f te r  appl ica t ions  of 
M/3 solut ions  of these  subs tances  and  of  Xy toca ine  for 
compar i son  were there fore  de te rmined .  

The  resul ts  ob t a ined  so far  show t h a t  b o t h  in com-  
pounds  of the  Xy loca ine  series and  the i r  c a r b a m a t e  
analogues  there  is a d i s t inc t  para l le l i sm be tween  the  
local  anaes the t i c  effect  and  the  res is tance to  hydro lys i s  
wi th  increas ing o - m e t h y l  subs t i tu t ion .  The  on ly  ex-  
cep t ions  are the  resul ts  w i th  c o m p o u n d s  " S  11" and  
" S  31" in in f i l t ra t ion  anaes thes ia ;  t he  difference be t -  
ween the  two  values  (1.2 and  1.0), however ,  lies wi th in  
the  l imi t  of error  for the  biological  m e t h o d  of tes t ing  
used. 

F ina l  conclusions  as to the  possible bear ing  of these  
resul ts  on the  m e c h a n i s m  of ac t ion  of t he  c o m p o u n d s  
s tud ied  mus t  be p o s t p o n e d  nn t i l  t he  m e a s u r e m e n t s  of 
hydro lys i s  in a lkal ine solut ion and  the  d e t e r m i n a t i o n  of 
the  ac t i v a t i on  energies  and  f r e q u e n c y  fac tors  now in 
progress  h a v e  been  comple ted ,  On the  basis  of these  
resul ts  i t  should  t h e n  be possible to  decide whe the r  t he  
effect  no t ed  is of  s ter ic  or  e lec t ronic  origin.  

We should like cordially to thank Dr. J. RUDINGER for the transla- 
tion of this paper, which he has kindly made for us. 

A. SEKERA, J .  SOVA, and  ~. VRSA 

Department o/ Pharmaceutical Chemistry, ~lasaryk 
Univecsity, and Department o/ Pharmacology, School o[ 
Veterinary 11Iedicine, Brno, Czechoslovakia, January 28, 
7955. 

Zusammen/assung 

Die Reak t i onsgeschwind igke i t  de r  sauren  H y d r o l y s e  
yon  Xy loka in ,  D i e t h y l a m i n o a c e t - o - t o l u i d i d  und  Die-  
t h y l a m i n o a c e t a n i l i d  und sciner  C a r b a m a t - A n a l o g a  wur -  
de s t u d i e r t :  Die  S tab i l i t / i t  dieser  V e r b i n d u n g e n  s te ig t  
mi t  fo r t s ch re i t ende r  M e t h y l - o - S u b s t i t u t i o n  und  ver -  
l~uft  m i t  ih ren  loka lan / i s the t i schen  W i r k u n g e n  paral lel .  

Spontaneous Peristalt ic Activity in Arteries 
and Veins of Adult  Goldfinches and Albino Mice 

Cultivated in vitro 

In  previous  studies,  the  occur rence  of a spon t aneous  
per i s ta l t ic  a c t i v i t y  was shown in e m b r y o n i c  ar ter ies  of  
ch ick  (ATTARDI, GANDINI, and  MARCONI; TONI 2) and  
r abb i t  (ATTARDI a) and  in ve ins  of ch ick  e m b r y o s  and  
n e w l y  h a t ched  chickens e x p l a n t e d  in vitro (ATTARDI and  
ATTARDI GANDINI*). 

x G. ATTARDI, E. GANDINI, and L. MARCON, Boil. Soc. itaI. Biol. 
sper. 2t, 1333 (1948). 

2 G. TONI, Boll. Soc. itat. Biol. sper. ~9, 6 (1953). 
3 G. ATTARDI, Boil. Soc. itaI. Biol. sper. 25, 1057 (1949). 
4 G. ATTAIn)! and D. ATTARDI GANDINI, Exper. 11, 37 (1955). 

In this  paper ,  ev idence  is p re sen ted  t h a t  a s imi lar  
con t rac t i l e  a c t i v i t y  also occurs  in ar ter ies  and veins of 
adu l t  an imals .  F o r  such  inves t iga t ions ,  an imals  of a 
smal l  size, n a m e l y  goldf inches  (Carduelis carduelis) and 
a lb ino mice  (Mus musculus), were used, under  the  as- 
s u m p t i o n  t h a t  t he i r  vessels, owing  to  t he  smal l  cal ibre  
and  the  th inness  of  t h e  walls, should  be  in a su i tab le  
n u t r i t i v e  and  mechan i ca l  cond i t ion  for d i sp lay ing  a 
con t rac t i l e  a c t i v i t y  in the  p l a sma t i c  m e d i u m ,  in to  which 
t h e y  are  exp lan ted ,  as is the  case wi th  t he  e m b r y o n i c  
vessels.  

The  i so la ted  vessels were  washed  in phys io logica l  sal t  
so lu t ion  con ta in ing  penici l l in  (50 uni ts  per  cma). Usua l ly  
s egmen t s  of vessel  of 2 to  3 m m  in l eng th  were  exp lan ted .  
The  t echn ique  used was the  same  as descr ibed  in t i le 
ea~-lier r epor t s ;  t he  cu l tu re  m e d i u m  was composed  of 
ch ick  p lasma  and  ten  d a y  old ch ick  e m b r y o  e x t r a c t  in 
equa l  par ts .  

The  resul ts  of the  e x p e r i m e n t s  are shown in t he  Tab le .  

In  the  adu l t  goldfinch,  all a r te r ies  tes ted ,  bo th  cen t ra l  
and per iphera l ,  showed a con t rac t i l e  a c t i v i t y  in vitro. 
The  fact  should  be no ted  t h a t  this  a c t i v i t y  occur red  in 
a v e r y  h igh  pe r cen t age  of exp l an t s  (about  100%),  in 
con t r a s t  to  w h a t  was found  in the  case of e m b r y o n i c  
ar ter ies .  Of the  veins  examined ,  a con t r ac t i l e  a c t i v i t y  
was exh ib i t ed  by  those  of the  por t a l  sys t em and  by  the  
umbi l i ca l  vein,  a fact  which  had  a l r eady  been  descr ibed 
in ch ick  embryos  and  newly  ha t ched  ch ickens ;  m o r e o v e r  
b y  some veins  of the  pos te r io r  po r t i on  of the  body  
(coccygomesen te r ic  vein,  t lypogas t r ic  vein,  renal  por ta l  
vein,  f emora l  vein,  ex t e rna l  i l iac vein, c o m m o n  iliac ve in  
(anas tomosis ) l :  in t h e  l a t t e r  veins  a spon taneous  con- 
t r a c t i l i t y  of a per i s ta l t ic  t y p e  had  also been  obse rved  
in ch ick  embryos  in the  las t  per iod  of i ncuba t ion  and  
in newly  h a t c h e d  chickens  (personal  d a t a  no t  ye t  
publ ished) .  

The  v a l v e  shaped  as a pe r fo r a t ed  d i a p h r a g m  which  is 
s i t ua t ed  where  t he  c o m m o n  il iac ve in  empt i e s  in to  t he  
e f fe ren t  renal  ve in  (SI'ANNER ~) shows in vitro a r h y t h -  
mica l  con t rac t i l e  ac t iv i ty ,  which  is a t  p r e sen t  t he  ob jec t  
of a more  de ta i l ed  s tudy .  

I n  t he  ar ter ies ,  t he  con t rac t i l e  a c t i v i t y  is in mos t  
cases no t i c eab ly  powerfu l  and  appears  as t y p i c a l l y  co- 
o rd ina ted .  The  c o n t r a c t i o n  mani fes t s  i tself  as a con- 
t r ac t i l e  w a v e  which  a lmos t  a lways  s ta r t s  f rom one 
e x t r e m i t y  of t he  e x p l a n t e d  s egmen t  and  p ropaga tes  a long 
the  l a t t e r  a t  a v a r y i n g  speed in t he  d i f fe ren t  explan ts ,  
and  is fo l lowed by  a r e l axa t ion  which  l ikewise takes  
p lace  success ive ly  in t he  fol lowing por t ions  of t he  vessel. 
I t  is there fore  jus t i f i ab le  to  descr ibe these  con t rac t ions  
as of the  per i s ta l t i c  t ype ,  bea r ing  in mind,  of course, t h a t  
the i r  more  or  less typ ica l  cha rac t e r  m a y  be inf luenced 
by  the  pa r t i cu la r  condi t ions  under  which the  e x p l a n t e d  
vessels are placed,  on accoun t  of the i r  i sola t ion f rom the 
o rgan i sm and  of the  lack  of a n y  in te rna l  pressure  to  keep 
the i r  walls  ex t ended .  The  con t rac t i l e  a c t i v i t y  s tar ts  
i m m e d i a t e l y  a f te r  exp l an t a t i on ,  or  a t  least  wi th in  the 
first  hour ,  and  genera l ly  becomes  e x h a u s t e d  wi th in  
6-12 h;  in several  cases, however ,  pers is t ing  for longer  
per iods,  up  to 2-3  days,  a l t hough  m u c h  weakened .  The 
f r e q u e n c y  of the  con t rac t ions  is genera l ly  h igher  in the 
more  per iphera l  ar ter ies .  I n  the  veins  the  con t rac t i l e  
ac t iv i ty ,  which  is l ikewise of a per i s ta l t i c  t y p e  and fair ly 
powerfu l ,  genera l ly  begins  wi th in  t he  f irs t  hour  and 
las ts  f r o m  a few hours  to  2 or  3 days.  

i For the above indicated veins the terminology proposed by 
R. SPANNER, Morph. Jb. 56, 560 (1925), has been used. 

z R. SPANNER, Morph. Jb. 64, 560 (1925). 


