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Bioe lee t r i ea l  ac t iv i ty  of the duodenum is reduced a f te r  r e sec t i on  of the s tomach,  the reduct ion being 
g r e a t e r  in ea se s  when the duodenum is bypassed  (Billroth II). 

It has  been stated [1, 10, 13-15] that the duodenum con t rac t s  r e g u l a r l y  at a mean  ra te  of 15-19 / ra in .  
Other inves t iga tors  [2] have r eco rded  r egu la r  waves  at the ra te  of 10-12 / ra in ,  and some worke r s  actual ly  
deny that the duodenum con t rac t s  r e g u I a r l y  at all  [3, 4, 6-8].  These  conflict ing views a re  evident ly  due to 
d i f fe rences  between the methods  used~ Some a re  insuff icient ly sens i t ive  for  r eco rd ing  duodenal con t r ac -  
tions of low ampli tude (x - ray  method),  while o thers  cause  s t imulat ion of mechano recep to r s  (the bal loon-  
kymographie  method),  and do not provide  a t rue  pic ture  of the s ta te  of the duodenum [9]. 

Operat ions  on the s tomach  [5, 12] have a ma rked  effect  on the m e c h a n i s m s  of nervous  reguia t ion of 
the duodenum, causing d i s tu rbances  of its m o t o r  function in the pos topera t ive  period.  

The object  of this invest igat ion was to s tudy the duodenal motor  act ivi ty  before  and af ter  opera t ions  
of the s tomach  using the method of e l ec t rograph ic  record ing  of its act ion potent ials  [11]. 

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  were  c a r r i e d  out en dogs weighing 10-15 kg. 

Duodenal m o t o r  ac t iv i ty  was studied in 10 dogs for  3 months under  conditions of physiological  hunger  
and without opera t ions  on the s tomach.  G a s t r e c t o m y  was p e r f o r m e d  on 6 dogs without bypass ing  of the 
duodenum (Billroth I), and on 6 dogs with bypass ing  the duodenum (Billroth II). 

F o r  a long t ime before  the e x p e r i m e n t  all  the an imals  rece ived  a mixed diet,  and this was cor~tinued 
in the pos topera t ive  period. Duodenal potent ia ls  of all  expe r imen ta I  dogs were  r eco rded  under conditions 
of physiological  hunger (20 h af ter  the las t  meal) ,  at the same  t ime  of day, and under the s ame  eonditionso 
Each record ing  continued for  at leas t  2 h. 

Duodenai potent ia ls  were  r eco rded  on the f i r s t  day af ter  operat ion,  then eve ry  3-5 days for  the f i r s t  
month,  and the rea f t e r  monthly.  The dogs were  sac r i f i ced  af ter  3 months.  

The e l ec t roduodenograms  were  a s s e s s e d  v isua l ly  and by h is tographie  analys is .  Visual a s s e s s m e n t  
revea led  per iods  of inc reased  ("work") and dec rea sed  ("res t" )  e l ec t r i ca l  act ivi ty  of the duodenum and 
showed the i r  duration.  Segments  of the duodenograms cover ing  in te rva ls  of 10 rain at the middle of each  
per iod of " r e s t "  and "work" were  subjected to h is tographic  analys is .  

The following p a r a m e t e r s  were  used to a s s e s s  b ioe lec t r i ca l  act iv i ty  of the duodenum: 1) f requency  
of r egu la r  waves  per  minute and the i r  amplitude; 2) f requency  of pe r i s t a l t i c  waves pe r  minute and their  
amplitude;  3) durat ion of per iods  o f  " r e s t "  and "work" (in minutes) .  

It was p rev ious ly  shown [11] that potent ials  g r e a t e r  than 4 mV are  r e c o r d e d  against  a background of 
c l e a r l y  visible pe r i s t a l s i s .  Fo r  this r eason ,  these  waves were  cons idered  s e p a r a t e l y  during analys is  of 
the duodenograms.  
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Fig. 1. Duodenograms of dog at dif ferent  t imes  
a f te r  implantat ion of e lec t rodes ,  a,b) 1st and 
8th days af ter  opera t ion (hunger rhythm not v i s -  
ible); c,d) 14th and 19th days  a f te r  opera t ion 
(period of " r e s t " -  s tabi l izat ion of indices of 
duodenal b ioe lec t r i ca l  act ivi ty  observed) .  

a 

b ~ ~ =  1 mV 

Fig. 2. Duodenograms of dogs before  and 3 
months af ter  opera t ion  on s tomach,  a) control  
group (" res t"  period);  b) a f ter  Bil l roth I gas t -  
r e c t o m y  (" res t"  period);  c) a f ter  Bil l roth II 
g a s t r e c t o m y  (hunger waves not seen). 

E X P E R I M E N T A L  R E S U L T S  

F o r  the f i r s t  20 days  af ter  implantat ion of the e lec t rodes ,  duodenal ac-  
tion potent ia ls  were  r eco rded  f r o m  all 22 dogs per iodica l ly  in o rder  to study 
the effect  of the in f l ammato ry  p r o c e s s  in the neighborhood of the e lec t rodes .  

On the f i r s t  day af ter  implantat ion of the e l ec t rodes ,  the course  of the 
pos topera t ive  per iod being no rma l ,  b ioe lec t r i ca l  act ivi ty  of the duodenum 
was reduced (Fig. 1). A per iod of s tabi l iza t ion of the main  p a r a m e t e r s  of 
duodenal e l ec t r i c a l  act ivi ty  developed 15-20 days af ter  the operat ion.  

Operat ions  on the s tomach  were  p e r f o r m e d  in this period.  

Resul ts  of an invest igat ion of duodenal b ioe lee t r i ca l  act iv i ty  in the late 
per iod (90 days) af ter  the opera t ion  are  shown in Fig. 2. In the control  group 
of an imals  the per iods  of " r e s t "  and "work" began to be r eco rded  c l ea r l y  on 
the 8th-15thday af ter  implantat ion of the e l ec t rodes .  The mean  duration of 
the " r e s t "  per iod was 46.5 rain, and of the "work" per iod 26.5 rain. 

980 



After Bi l l roth I ga s t r ec tomy ,  hunger  waves did not begin to be r eco rded  in the duodenum until the 
25th-34th day, the mean  durat ion of the " r e s t "  per iod being 39 rain, and of the "work" per iod 23 rain. 

After  the Bil l roth II gas t r ec tomy ,  no hunger waves  could be detected in the duodenum throughout the 
per iod of observa t ion .  

The r e su l t s  of h is tographic  invest igat ion of duodenograms of dogs of all  three  groups  a re  shown in 
Table 1. 

Dif ferences  between the control  and exper imen ta l  groups of an imals  as r ega rd s  f requency  of the 
pe r i s t a l t i c  waves  a re  significant.  So fa r  as ampli tudes  of the pe r i s t a l t i c  waves  a r e  concerned,  in the 
" r e s t "  per iod the d i f fe rences  between the control  and expe r imen ta l  groups are  significant ,  but in the "work" 
per iod no signif icant  d i f fe rences  could be found (0.1 < P < 0.2). 

The f requency  of r egu la r  waves  in the duodenum rema ined  v i r tua l ly  unchanged af ter  opera t ions  on 
the s tomach,  but the ampli tudes  of these waves  var ied  depending on the nature  of the operat ion.  The total  
number  of per i s ta l t i c  waves exceeding 4 mV during the 10-rain in terva l  of r ecord ing  was 17 in the control  
group of an imals ,  7 in the an imals  undergoing Bi l l roth  I ga s t r ec tomy ,  and 2 in those undergoing Bil l roth II 
ga s t r ec tomy .  

Resec t ion  of the s tomach  in dogs thus dis turbed their  per iodic  hunger  cont rac t ions  in the duodenum 
and lowered the f requency and ampli tude of the pe r i s t a l t i c  waves ,  these changes being m o r e  m a r k e d  in 
ca se s  when the duodenum was bypassed  (Billroth II). 

Consider ing that the extent  of duodenal denervat ion was the same  in the two opera t ions ,  it can be 
concluded that  the s m a l l e r  d e c r e a s e  in duodenal b ioe lec t r i ca i  act iv i ty  following the Bil l roth I opera t ion  is 
due to p r e s e r v a t i o n  of na tura l  passage  of the food along the duodenum. 
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