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Expe r imen t s  on dogs subjec ted  to var ious  opera t ions  ( ex te r io r i za t ion  of an innervated  
T h i r y - V e l l a  loop, to ta l  autograf t ing of the s m a l l  in tes t ine  into the pe lv i s ,  to ta l  s e v e r -  
ance of c en t r a l  connect ions of the sma l l  in tes t ine ,  and s u r g i c a l  r ene rva t ion  a f te r  t r a n s -  
plantat ion or  s eve rance  of cen t r a l  connections of the intest ine) show that  the r e c t o -  
en t e ra l  r e f l ex  and the dura t ion of the inhibi tory  phase  of act ion of methy ld iaz ine  on 
movements  of the s m a l l  in tes t ine  can be used as t e s t s  of the s ta te  of cen t ra l  i nne rva -  
tion of the s m a l l  in tes t ine .  

A las t ing effect of aboli t ion of cen t ra l  nervous influences on the s m a l l  in tes t ine  can be obtained by 
s imul taneous  divis ion of a l l  e x t r a m u r a l  ne rve  f ibe r s  and t r ansec t ion  of the in tes t ine  i t se l f .  However,  even 
under  these  c i r c u m s t a n c e s  it is often imposs ib l e  to be c e r t a i n  that a l l  cen t ra l  connections of the organ  have 
been severed .  The va l id i ty  of data  obtained a f t e r  su rg i ca l  denerva t ion  can be a s s u r e d  only by the use  of 
t e s t s  of the comple teness  of denerva t ion  immed ia t e ly  a f te r  the p rocedu re  has  been c a r r i e d  out, and a lso  
t e s t s  to show the comple teness  of r egene ra t i on  of connections of the cen t r a l  nervous  sy s t em with the organ  
concerned,  in this  case  the s m a l l  in tes t ine .  

The re  a r e  two poss ib l e  methods of approach.  The f i r s t  [2-4, 5-7, 12] is  to inves t iga te  the s ta te  of the 
e n t e r o - e n t e r a l  and r e c t o - e n t e r a l  ref lex ,  the a r c s  of which a r e  connected in the cen t ra l  nervous  sy s t em and 
the recep t ive  f ie ld of which l ies  outside the denerva ted  s m a l l  in tes t ine .  

The second approach,  which can be used to ve r i fy  the degree  of cen t ra l  denervat ion ,  is to inves t iga te  
the sens i t iv i ty  of the organ to humora l  inf luences.  It is based  on the work of Cannon and Rosenbloom and 
of o ther  inves t iga to r s  [1, 4, 8], who have shown that the sens i t iv i ty  of denerva ted  s t r u c t u r e s  to humora l  in-  
f luences is  i n c r e a s e d  a f t e r  d ivis ion of autonomic ne rves .  The degree  of i n c r e a s e  in sens i t iv i ty  is depend-  
ent on the comple teness  of denervat ion  and is reduced as r e ge ne r a t i on  of the nerve  connections takes  p lace .  

When studying the effects  of cen t ra l  denervat ion  on the function of the sma l l  in tes t ine  the w r i t e r s  have 
used both methods to ve r i fy  the comple teness  of d ivis ion of the cen t ra l  nervous connections with the i n t e s t -  
ines and to study the r a t e  of subsequent re innerva t ion .  

The r e c t o - e n t e r a l  r e f l ex  was chosen as  the f i r s t  tes t ;  for  the second method of ve r i f i ca t ion  the cen-  
t r a l  chol inolyt ic  methy ld iaz ine  was injected:  in r e sponse  to the inject ion of this  drug the mo to r  ac t iv i ty  of 
the s m a l l  in tes t ine  is  inhibited in the c l e a r e s t  manner .  To tes t  the r e e t o - e n t e r a l  ref lex ,  a p r e s s u r e  of up 
to 150-170 mm Hg was c r ea t ed  in a bal loon introduced into the rec tum.  The r e sponse  was r e c o r d e d  by 
means  of s m a l l  bal loons  in t roduced into the T h i r y - V e l l a  loop of s m a l l  in tes t ine .  Since, accord ing  to the 
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l i t e r a t u r e  [9-11],  the inhibi tory  effect  of h u m e r a l  
o r i g i n  cannot take p lace  s o o n e r  than 15-20  s e e  
af ter  s t imula t ion ,  the  appearance  of a def in i te  in -  
h ib i t ion  of m o v e m e n t s  of the  in te s t ina l  loop during 
the first 15 rain after stimulation was taken to 

imply a positive reflex response. 

To investigate sensitivity to pharmacological 
agents a 0.5% solution of methyldiazine was injected 
intramuscularly in a dose of 150-200 #g/kg body 
weight. The sensitivity of the intestine to the ac- 
tion of the drug was estimated from the duration of 
the inhibitory response of the tested loop. Motor 
activity of the Thiry- Vella loop was recorded by 
V. F. Mostun's modification of the balloon method. 
To make absolutely sure of the validity of the pro- 
posed tests, several types of experiments were 

performed. In the experiments of series I (control), 
a loop of small intestine was isolated by the usual 
Thiry-Vella method in 12 dogs. In these experi- 

ments, naturally, preservation of the extramural 
innervation of the loop of intestine was guaranteed. 
In the experiments of series II (9 experiments) total 
autografting of the small intestine into the pelvis 
was performed, for this operation ensures complete 
central denervation. In the i0 experiments of series 
Ill the model of central denervation of the small 
intestine which was used was division of all the 

tissues of the mesentery and treatment of the 
vessels with a neurolytic mixture (a saturated so- 

lution of phenol, etc.). After this procedure veri- 
fication of the completeness of central denervation 
is essential. However, the series listed above did 
not allow for a study of the dynamics of complete 
r e g e n e r a t i o n  of connec t ions  b e tween  the  s m a l l  in -  
t e s t i n e  and the centra l  n e r v o u s  s y s t e m ,  for  natural  
r e i n n e r v a t i o n  m a y  deve lop  late  and m a y  not be c o m -  
p le te .  F o r  th is  r e a s o n ,  in the e x p e r i m e n t s  of s e r i e s  
IV and V (9 dogs in each series), after transplanta- 
tion and centra l  d en erva t ion  of the  s m a l l  in t e s t ine  
a d e l i b e r a t e  s u r g i c a l  r e n e r v a t i o n  of the  i n t e s t i n e  
was  c a r r i e d  out by the w r i t e r s '  own technique:  
su ture  of the  pe lv i c  b r a n c h e s  of the caudal  rues -  
en ter i c  n erve  p lexus  to the d iv ided cran ia l  rues -  
en ter i c  n e r v e  p lexus  of the graft  or  suture  of the  
d iv ided ends of the c r a n i a l  m e s e n t e r i c  p l exus .  

In a l l  s e r i e s  of e x p e r i m e n t s  the  s c h e m e  used  
to i n v e s t i g a t e  the a n i m a l s  was  the s a m e .  The  
r e e t o - e n t e r a l  r e f l e x  was  t e s t ed  on the f i r s t  3 days  
after  operat ion ,  and then mon th ly  (218 o b s e r v a -  
t ions  a l toge ther ) .  The  r e s p o n s e  to in jec t ion  of 
m e t h y l d i a z i n e  was  s tudied once e v e r y  month  (al -  
toge ther  232 o b s e r v a t i o n s ) .  

As  the r e s u l t s  g iven  in Table  1 show,  in the 
eontrol series of experiments a well defined recto- 

enteral reflex was constantly observed at all times 
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Fig. 1. Recto-entera l  reflex (A) and response to  injection of 
methyldiazine (B) for  different degrees of p reserva t ion  of innerva-  
Lion of small  intestine, a) Innervated intestine; b) completely de-  
nervated intestine; c) intestine in period of reinnervation.  A) (From 
top to bottom); contract ions of smal l  intestine, m a r k e r  of s t imu-  
lation, t ime m a r k e r  (10 sec); B) contractions of small  intestine, 
t ime of injection of methyldiazine indicated by ar row.  

of observation, and the duration of the inhibitory response to injection of methyldiazine varied f rom 35 to 
90 min (Fig. la).  In the initial period after  central  denervation, by whatever  method it was done, the rec to -  
enteral  reflex was absent and the inhibitory response  to the intestine to injection of methyldiazine was con- 
s iderably lengthened (Fig. lb). The exception was a weak positive reflex observed in the f i rs t  2-3 days af ter  
surgical  reinnervation.  This phenomenon was evidently connected with the passage of nervous impulses 
ac ross  the zone of anastomosis ,  before the divided axons had degenerated.  Six months af ter  autografting 
or  central  denervation of the intestine, and 1.5-3 months af ter  surgical  reinnervation,  the differences ob- 
served between the experimental  and control  ser ies  began to disappear.  

The dynamics of normalizat ion of the indices was especial ly c lear  after  surgical  reinnervat ion (in 
the case of autografting and denervation the indices did not re turn  to normal  during observations lasting 
1.5-2 years  af ter  operation). The r ec to -en te ra l  reflex recovered  sooner  than the response  to methyldiazine.  

It can be concluded f rom these investigations that the rec to -en te ra l  reflex can be accepted as a r e l i -  
able cr i ter ion of the completeness  of intestinal denervatiDn. The appearance of a reflex indicates r e s t o r a -  
tion of the reflex arc,  and by its charac te r  it is possible to judge the rate and, to some extent, the degree 
of reinnervation.  More complete evidence concerning the outcome of reinnervat ion is given by the results  
of the test  with injection of methyldiazine, and also by the fact that the t imes of inhibition of motor  activity 
in the control were always significantly different, not only f rom the resul ts  in the complete denervation ex- 
per iments ,  but also f rom the t imes found in experiments  in which the innervation was par t ly  res tored .  
Consequently, these two methods can be used to judge both the completeness of centra l  denervation and the 
ra tes  of restoratiDn of the intestine at various stages af ter  surgica l  division of the ext ramural  nervous con- 
nections. In addition, the resul ts  of these experiments show that surgical  denervation, like transplantation, 
is a good method of interrupting central  nervous influences, for it ensures  complete absence of nervous 
connections between the organ and the central  nervous system for 6 months. 
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