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l ine,  peu  ou pas  po ten t i a l i s6 ;  il en  a 6t6 de m ~ m e  p o u r  
la  chol ine ,  ~ tudi6e  d a n s  que lques  essais  s u p p l 6 m e n t a i r e s .  

D a n s  ces cond i t ions ,  on  ne  p e u t  s ' e m p S c h e r  de p e n s e r  
que  la sens ib i l i s a t ion  du  r e c t u s  de g renou i l l e  a u x  d e u x  
es te r s  r6su l te  e s s e n t i e l l e m e n t  d ' i n h i b i t i o n s  e n z y m a t i q u e s  
a f f e c t a n t  une  AcChE,  d a n s  le cas  de  l ' a c6 t y l cho l i ne ,  e t  
une  X C h E ,  d a n s  celui  de  la b u t y r y l c h o l i n e ,  e t  que ,  d a n s  
cet  organe ,  il n ' e x i s t e  pa s  de  ~r6serve~ i m p o r t a n t e  de 
l ' u n e  ou l ' a u t r e  es t6rase .  

J.  JACOB et  M. DECHAVASSlNE 

Laboratoire de Pharmacologic de l ' Ins t i tu t  Pasteur,  
Paris,  l e d  ]uillet 1956. 

S u m m a r y  

T h e  h y d r o l y s i s  of a c e t y l c h o l i n e  ch lo r ide  (0 .01  M)  
b y  f rog ' s  r e c t u s  e x t r a c t s ,  is i n h i b i t e d  b y  low c o n c e n -  
t r a t i o n s  of 3318 CT (CI-50 3"2 x 10 -7) a n d  h i g h  c o n c e n t r a -  
t i ons  of D . F . P .  (CI-50 1-3  x 10-s).  I n v e r s e l y ,  t h e  h y d r o -  
lysis  of b u t y r y l c h o l i n e  p e r c h l o r a t e  is i n h i b i t e d  b y  low 
c o n c e n t r a t i o n s  of D . F . P .  (CI-50 3 x 10 -9) a n d  h i g h  con-  
c e n t r a t i o n s  of 3318 CT (CI-50 3 x 10-4). B o t h  a re  i nh i -  
b i t e d  b y  s i m i l a r  c o n c e n t r a t i o n s  oI  n e o s t i g m i n e  (CI-50 
1 "1 x 10 -~ a n d  1 "5 x 10-7). F r o g ' s  r e c t u s  t h u s  c o n t a i n s  
t r u e  a n d  p s e u d o - c h o l i n e s t e r a s e s .  T h e  i n h i b i t i o n s  p r o d u c -  
ed  b y  D . I  z. P.  a d d e d  to  t h e  m u s c l e  i t se l f  ( and  n o t  t h e  
e x t r a c t )  c o r r e l a t e s  wel l  w i th  t h e  p o t e n t i a t i o n  of t h e  cor-  
r e s p o n d i n g  es te r .  S e n s i t i z a t i o n  to  AcCh  a n d  to  ]3uCh 
a p p e a r s  to  b e  spec i f ica l ly  r e l a t e d  to  t h e  i n h i b i t i o n  of Ac 
C h E  for  t h e  f o r m e r  es ter ,  of X C h E  for  t h e  s e c o n d  one.  

S e l e c t i v e  A c t i v i t y  of  M o r p h i n e  o n  t h e  
' E E G  A r o u s a l  R e a c t i o n '  to  P a i n f u l  S t i m u l i  

C o n s u l t i n g  t h e  a c c u m u l a t e d  l i t e r a t u r e  o n  t h e  ef fec t  of 
m o r p h i n e  o n  t h e  e lec t r ica l  a c t i v i t y  of t h e  b r a i n  (WIK- 
LER1; FUJTA et al.2; GANGLOFF a n d  MONNIER3), i t  wou ld  
a p p e a r  t h a t  no  s y s t e m a t i c  i n v e s t i g a t i o n  h a s  b e e n  ca r r i ed  
o u t  on  t h e  i n f l uence  of m o r p h i n e  on  t h e  c e n t r a l  b r a i n  
s t e m  a c t i v a t i n g  s y s t e m  (MoRuzzI  a n d  MAGOUN4). M a n y  
au tho r s ,  howeve r ,  h a v e  a t t r i b u t e d  to  t h i s  s y s t e m  a n  
i m p o r t a n t  role.  I n  f a c t  i t  was  r e c e n t l y  d e m o n s t r a t e d  
t h a t  p o t e n t i a l s  e v o k e d  b y  p e r i p h e r a l  s t i m u l a t i o n  m a y  
b e  c o n d u c t e d  c o r t i c i p e t a l l y  as well  t h r o u g h  t h e  re t i -  
cu l a r  f o r m a t i o n  a n d  t h r o u g h  t h e  g r e a t  l e m n i s c a l  f i l le ts  
a n d  t h a l a m i c  r e l ay  nuc le i  (FRENCH et al)) .  I t  was  a s s u m -  
ed t h a t  t h e  r e t i c u l a r  c o n d u c t i o n  is r e l a t e d  to  t h e  m a i n -  
t e n a n c e  of t h e  a le r t ,  wake f u l  s t a t e  a n d  w i t h  t h e  c e n t r a l  
i n t e g r a t i o n  of s e n s a t i o n s  °. A s i g n i f i c a n t  f e a t u r e  of t h e  
ana lges i a  is t h a t  i t  occurs  in  t h e  a b s e n c e  of s leep a n d  
w i t h o u t  i m p a i r m e n t  of consc iousness  a n d  of o t h e r  
s enso ry  pe r cep t i ons .  I t  t h e r e f o r e  s e e m e d  r e a s o n a b l e  t o  
i n v e s t i g a t e  w h e t h e r  t h e  speci f ic  ana lges ic  a c t i o n  of 
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m o r p h i n e  c o r r e s p o n d e d  to  a se lec t ive  in f luence  on  dif- 
f e r e n t  t y p e s  of a f f e r e n t  s t i m u l a t i o n s  w h i c h  a c t i v a t e  the  
c e n t r a l  b r a i n  s t e m  d e s y n c h r o n i z i n g  sy s t em.  T h e  p re sen t  
w o r k  cons ide r s  t h e  i n f l uence  of m o r p h i n e  o n  t h e  E E G  
a rousa l  r e a c t i o n  e l ic i ted  b y  sens i t ive ,  sensor ia l ,  nox ious  
a n d  b y  e lec t r ica l  s t i m u l a t i o n  of t h e  r~ t i cu la r  s u b s t a n c e  
a t  t h e  m e s e n c e p h a l i c  a n d  d i e n c e p h a l i c  level .  

T h e  e x p e r i m e n t s  were  p e r f o r m e d  us ing  u n a n a e s t h e t i z -  
ed u n c u r a r i z e d  r a b b i t s .  T h e  r e g i s t r a t i o n s  of t h e  cor t ica l  
a n d  s u b c o r t i c a l  a c t i v i t y ,  t o g e t h e r  w i t h  t h e  s t i m u l a t i o n  
of deep  s t r u c t u r e s ,  was  ca r r i ed  o u t  w i t h  a t e c h n i q u e  
de sc r ibed  e l sewhere  (LoNGO et al.7). 

T h e  e lec t r ica l  a c t i v i t y  of t h e  b r a i n  was  r e c o r d e d  in the  
a n i m a l  a t  r e s t  a n d  d u r i n g  v a r i o u s  t y p e s  of s enso ry  
s t i m u l a t i o n s  (b lowing  on  t h e  nose,  buzzer ,  t o u c h i n g  of 
t h e  back)  a n d  of p a i n f u l  s t i m u l a t i o n s  ( t h e r m i c  s t imu l i  
app l i ed  to  t h e  h i n d  leg, p i n c h i n g  of t h e  ear,  e lec t r ica l  
s t i m u l a t i o n  of t h e  c e n t r a l  end  of t h e  c u t  sc ia t ic  ne rve  
a n d  of t h e  a u r i c u l a r  ne rve) .  All  t h e s e  k i n d s  of s t i m u l a -  
t i o n  p r o d u c e  a t  t h e  cor t i ca l  a n d  s u b c o r t i c a l  level  a gener-  
a l ized  c h a n g e  of t h e  E E G ,  ca l led  d e s y n c h r o n i z a t i o n ,  
or  ' a r o u s a l  r e sponse ' .  T h i s  r e s p o n s e  c a n  also b e  o b t a i n e d  
w i t h  e lec t r ica l  s t i m u l a t i o n  of some  deep  s t r u c t u r e s  loca ted  
o n  t h e  c e n t r a l  core  of t h e  b r a i n  s t e m  ( r e t i cu la r  fo rma t ion )  
a n d  of t h e  d i e n c e p h a l o n  ( t h a l a m u s  a n d  h y p o t h a l a m u s ) .  
D u r i n g  t h e  e x p e r i m e n t s ,  t h e  p r o v o c a t i o n  t h r e s h o l d  of 
t h e  E E G  a rousa l  was  ca r e fu l l y  d e t e r m i n e d  b y  e lect r ica l  
s t i m u l a t i o n  of t h e  r e t i c u l a r  s u b s t a n c e  s i t u a t e d  in  the  
p e r i a q u e d u c t a l  g r a y  m a t t e r  a t  t h e  leve l  of t h e  a n t e r i o r  
q u a d r i g e m i n u s  b o d y  a n d  of t h e  a n t e r o - m e d i a l  nuclei  
of t h e  t h a l a m u s .  

A f t e r  t h e  a d m i n i s t r a t i o n  of s m a l l  a m o u n t s  of mor-  
p h i n e  i n t r a v e n o u s l y  (5 -10  mg/kg) ,  a se lec t ive  dep res s ion  
of t h e  a rousa l  r e a c t i o n  fo l lowing  p a i n f u l  s t i m u l i  c a n  be 
no t i ced ,  whi le  t h e  a r o u s a l  r e a c t i o n  to  t h e  s e n s o r y  s t imul i  
r e m a i n s  u n a l t e r e d .  A t  t h e  s a m e  t i m e  t h e r e  is a r ise  in  the  
s t i m u l a t i o n  t h r e s h o l d  of t h e  a n t e r o m e d i a l  nuc le i  of the  
t h a l a m u s ,  n o t  a c c o m p a n i e d  b y  a s i m i l a r  v a r i a t i o n  a t  the  
m e s e n c e p h a l i c  level.  As t h e  dose of m o r p h i n e  is inc reased  
(10-25  mg/kg) ,  t h e  se l ec t ive  ef fec t  b e c o m e s  less m a r k e d  
a n d  t h e  a rousa l  r e a c t i o n  to  a n y  t y p e  of s t i m u l a t i o n  is 
b locked .  

O n  t h e  o t h e r  h a n d ,  in  c o n t r o l  e x p e r i m e n t s  smal l  
a m o u n t s  of s c o p o l a m i n e  (0 .01-0-02 m g / k g  i n t r a v e n o u s l y )  
a n d  P e n t o b a r b i t a l  (5-15  m g / k g  i n t r a v e n o u s l y )  b locked  
m o r e  s i g n i f i c a n t l y  t h e  s e n s i t i v e - s e n s o r i a l  a rousa l  r eac t ion  
t h a n  t h a t  p r o v o k e d  b y  t h e  n o c i c e p t i v e  s t imul i .  More- 
over ,  t h e s e  d rugs  ac t  e q u a l l y  on  t h e  r e t i c u l a r  s u b s t a n c e  
of t h e  t h a l a m u s  a n d  m e s e n c e p h a l o n .  

BERNHAUT el al. ~, s t u d y i n g  t h e  e f f ec t iveness  of var i -  
ous  s t i m u l i  in  e l ic i t ing  t h e  a rousa l  r e ac t i on ,  f o u n d  t h a t  
t h e  s e q u e n c e  of t h e  s t imu l i ,  l i s t ed  in  o r d e r  to  p r o d u c e  an 
a rousa l  r e ac t i on ,  a r e :  pa in ,  p r o p r i o c e p t i o n ,  a u d i t o r y  
s t i m u l a t i o n ,  op t i c  s t i m u l a t i o n .  T h e  a b i l i t y  of m o r p h i n e  
to  c h a n g e  t h i s  s e q u e n c e  w o u l d  a p p e a r  to  be  h i g h l y  signi- 
f ican t .  

One  of t h e  m o r e  i m p o r t a n t  f a c to r s  of t h e  analges ic  
a c t i o n  of m o r p h i n e  is i t s  i n f luence  on  t h e  differ- 
e n t i a t i o n  b e t w e e n  su f fe r ing  a n d  p a i n  expe r i ence .  The  
p a t i e n t s ,  a f t e r  m o r p h i n e  a d m i n i s t r a t i o n ,  s t i l l  a f f i rm 
t h a t  t h e y  pe rce ive  t h e  p a i n f u l  s t i m u l a t i o n s ,  b u t  w i t h o u t  
su f fe r ing  (WoLFFg). Th i s  se l ec t ive  b l o c k i n g  b y  mor- 
p h i n e  of t h e  a rousa l  r e a c t i o n  w i t h  r e s p e c t  t o  pa in fu l  
s t i m u l i  wou ld  i n d i c a t e  t h a t  i t  h a s  a specif ic  a c t i o n  on  the  
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reticular integrat ion of pain, especially at  the thalamic 
level. 

B. SILVESTRINI and V. G. LONGO 

Laboratory of Therapeutic Chemistry, Istituto superiom 
di SanitY, Rome, July 2,f, 1956. 

Rdsumd 

L'ac t ion  de la morphine sur l 'act ivi t6  61ectrique c6r6- 
brale a 6t6 6tudi6e sur Ie lapin ni anesth6si6 ni curaris6. 
La r6action d'arr~t,  qui se t radui t  par une d6synchroni- 
sation du trac6 E E G ,  cons6cutive A un st imulus doulou- 
reux (st imulation du nerf sciatique, p incement  de 
l'oreille) est abolie par  des doses de morphine qui n ' in-  
I luencent pas les modifications analogues du trac6 E E G  
provoqu6es par les st imulations sensitives ou sensorielles 
(stimulation olfactive, acoustique ou tactile). 

Une telle sp6cificit~, qui n ' appara i t  pas dans le cas de 
la scopolamine et des barbi turiques (Pentobarbital) ,  peut  
~tre mise en rappor t  avec l 'act ion analg~sique caract6- 
rist ique de la morphine. 

Thiry-Vella loops were prepared in dogs by excluding 
segments of small intestines, 10 cm long, from the 
cont inui ty  of the a l imentary  t rac t  and inserting the ends 
into the abdominal  surface. The loops remained, of 
course, residing in the abdominal  cav i ty  with their  
mesenteric blood vessels intact,  The loops were transect-  
ed at  their  midpoint ,  and the result ing cross sections 
were closed with several s tandard suture techniques as 
indicated below. The matching halves of each Thiry- 
Vella loop were closed identically, fine nylon thread 
being used. 

In  2 instances closure was effected by a single row of 
non-invert ing sutures (Fig. la).  

In 1 instance the non-invert ing suture line was covered 
by a second row of a sero-muscular suture (Fig. lb). 

In 2 instances closure was effected by a single row of 
invert ing sutures (Fig. lc). 

The closed segments of the Thiry-Vella loops were then 
brought  together  by suturing them in axial alinement.  
Outwardly,  they  were reconstructed while their  lumen 
was in ter rupted by a double diaphragm of intest inal  
wall. The broad, tension-free contact  of the serosal coats 
should have  assured smooth and solid healing of the 
closed ends. 

Spontaneous Anastomosis Between Surgically 
Closed Intestinal Loops 

In surgical practice i t  is taken for granted tha t  any 
t ransected port ion of the a l imentary  t rac t  can be induc- 
ed to  close and seal its lumen reliably and permanent ly .  
In  an intestine of smMl caliber a sat isfactory closure can 
be effected by simply ty ing it  off with a thread which 
may  even be of absorbable material  (catgut). Necrobiotic 
and reparat ive reactions dispose of the tie and furnish a 
tissue seal which in due course of t ime solidifies into a 
scar. Numerous appendectomies executed with this 
technique prove tha t  for the human appendix, at least, 
this method is adequate.  

In dealing with intest inal  segments of larger caliber a 
mere ligation is considered insufficient, and recourse is 
taken to more involved techniques which effect a folding 
of the intest inal  wall over the line of closure bringing the 
outer, serosal, layer in broad contact  with itself. The 
serosaI layer of the intestines possesses marked fibrino- 
and fibro-plastic faculties which, if utilized properly, 
render the closure water - t ight  within seconds; within a 
few weeks the closed intestines can withstand even 
excessive strains:  abnormal ly  high intra-enteric  pres- 
sure will dilate the gut  and may  cause a blow out, but  
usually not  at  the point  of closure. 

This sealing and cicatrizing process can, of course, be 
halted and reversed by marked failure of local tissue 
nutr i t ion and by infection. I f  this occurs the result  is a 
surgical calamity.  Herewith  are reported observations 
indicating tha t  suppression of the sealing process can 
obtain under circumstances not  leading to clinical 
emergencies but, on the contrary, to a fortuitous develop- 
ment.  I have observed tha t  intest inal  segments closed 
with proper surgical methods can be made to open after 
a few days and to establish connection between their  
lumens. This paradoxical  behaviourhasbeen  accidental ly 
observed in human patients  and to some extent,  i t  has 
been reproduced in the following experiments : 

Diagrams of types of intestinal closures used in experiments. (a) Mu- 
cosa everted. (b) Mucosa everted, but hurried with Lembert sutures. 
(c) Mucosa inverted. Type a and b seemed to favor establishment of a 

spontaneous anastomosis. 

Instead, in three out  of five a connection established 
itself between the lumens of the two segments. I t  was 
found by irrigating through the orifices of the loops t h a t  
perforation of the diaphragms occurred between the 9th 
and the  14th day. This was, of course, ver i f iedby  autopsy. 

I t  might  be significant t ha t  in the two instances where 
the closure remained permanent  the suture method used 
was identical, a single row of mucosa inver t ing  sutures, 
a method tha t  has been found superior but  not indispen- 
sable for effecting intestinal  closure. Conversely, the 
instabil i ty of the other  types of closure is probably  
explained by the presence of everted mucosal wound 
edges. These mucosal tabs easily provide a nidus of in- 
fection in the pocket  created by the approximated sero- 
sal surfaces. The infection will sustain itself unti l  i t  
erodes the lines of closure and the exudate  can drain 
into the intestinal  lumen. 


