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A method of simultaneous mtdtichannel derivat ion and record ing  of gas t r ic  potentials f r o m  
the surface  of the an te r io r  abdominal wall is descr ibed.  By multichannel e lec t rogas t rography  
e lec t r i ca l  act ivi ty can be r eco rded  se lect ively  in different  par ts  of the s tomach f ro m  the 
surface  of the an te r io r  abdominal wall. Spat iotemporal  and cor re la t ion  analysis  of e l e c t r i -  
cal activity of various par t s  of the s tomach was ca r r i ed  out during digestion.  
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Single-channel e lec t rogas t rography ,  suggested by one of the wr i t e r s  [13, 14], has become widely 
adopted in exper imenta l  and clinical  physiological  Lavestigatians [1, 3-5, 7, 8, 10-12, 16]. Multichannel s i -  
multaneous derivat[on of potentials  f rom the sur face  of the an te r io r  abdominal wall would appear  to provide 
the means for  toposcopic analysis  of the act ivi ty of the motor apparatus of the various par ts  of the s tomach.  

This paper  descr ibes  an investigation of this problem.  

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

Before the record ing  of gas t r ic  potentials  began the subject  took a s tandard tes t  breakfas t  (150 g 
b read  and 200 ml tea). To amplify and r e c o r d  the gas t r ic  potentials the wr i t e r s  used an 8-channel e l ec t ro -  
gas t rograph  with symmet r i ca l  high-ohmic amplif ier  inputs, galvanic c i rcui t  dividing, and 0.02-, 0.05-, and 
0.08-Hz f i l te rs .  The gas t r ic  potentials  were  r e c o r d e d  as a rule  with 0.05-Hz f i l ters  [9]. Gast r ic  poten-  
t ials  were  r e c o r d e d  by a monopolar  technique f ro m  all points of the sur face  of the anter ior  abdominal wall. 
Active e lec t rodes  were  applied to the an te r io r  abdominal wall Lathe projec t ion  of the cardia ,  fundus, body, 
and also the antral  and pylor ic  par t s  of the s tomach.  The r e f e r e n c e  e lec t rode  was fixed to the lower third 
of the r ight  leg. The projec t ion  of the s tomach on the an te r io r  abdominal wall was determined by sc reen ing  
on a t rochoscope  with the subject  in the horizontal  position. To determine  the mean amplitudes of the gas -  
t r i c  potentials  the MN-10M analog computer  was used. Corre la t ion analysis  of gas t r ic  e lec t r i ca l  activity 
was c a r r i e d  out with the B]~SM-6 computer .  The operat ion t ime was 10 mLa and the minimal t ime shift be-  
tween the p r oc e s se s  to be co r r e l a t ed  was 2 sec.  

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

Altogether  205 tes ts  were  ca r r i ed  out on 20 cl inically healthy persons  aged 20-27 yea r s .  The f r e -  
quency of the potentials r e c o r d e d  f r o m  the projec t ion  of the py lo ro -an t ra l  port ion was 3.0 * 0.1/mLa, and 
that  f r om the body, cardia ,  and fundus 2.9 =~ 0.2/rain. Corre la t ion  functions of potentials f rom the outlet 
por t ion of the s tomach dif fered f r o m  those of the other  regions by the i r  g rea te r  r egu la r i t y  and stabi l i ty  and 
by the i r  sma l l e r  decrement  during the operat ion t ime (Fig. 1}. 
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Fig. 1. Correla t ion functions of e l ec t r i ca l  act ivi ty  in different pa r t s  of the s t o m -  
ach. Continuous line) p y l o r o - a n t r a l  port ion;  broken  line) body; d o t - d a s h  line) 
cardia .  

Fig. 2. Topog ram  of potent ials  f r o m  different pa r t s  of the s tomach:  1, 6) body; 
2) fundus; 3, 4) ant rum;  5) cardta ;  7, 8) py lorus .  

In the f i r s t  10-15 min a f te r  the t es t  mea l  was t aken the  ampl i tudes  of potentials  of the card ta ,  body, and 
fundus of the s tomach  (0.26 + 0.01 mV) w e r e h i g h e r t h a n  in the py lo r t c  and ant ra l  por t ions  (0.23 • 0.02 mV). 
La te r  an inc rease  in the ampli tudes  of the potent ials  was found in the py lo ro -an t r a l  por t ion  (to 0.28 =e 0.02 
mV) and a dec rease  in other pa r t s  (in the card ia  to 0.21 • 0.01 mV, in the body to 0.22 • 0.03 mV, and in the 
fundus to 0.19 • 0.02 mV) (Fig. 2). These values of the ampli tudes  p e r s i s t e d  for  120-150 rain. Dur ingevac -  
uatton of the gas t r i c  contents the ampli tudes of potent ia ls  in all  pa r t s  of the s tomach  fell  cons iderably  and 
approached  their  values in the absence of digestion. 

A spat ia l  invest igat ion of gas t r i c  e l ec t r i c  act ivi ty  showed that different pa r t s  of the s tomach  have dif- 
ferent  mean  ampli tudes  of the i r  potent ia ls .  This indicates that e l ec t r i ca l  act ivi ty of the nea r e s t  pa r t  of the 
s tomach  is r e c o r d e d  se lec t ive ly  f r o m  each act ive e lec t rode .  

Corre la t ion  analysis  of e l ec t r i ca l  act ivi ty  of the different  pa r t s  of the s tomach  showed a s teady s ta te  
of changes in the py l o ro - an t r a l  potent ia ls  and a quas is teady s ta te  of potent ia ls  of the cardia ,  body, and fun- 
dus. A high degree  of co r re la t ion  was found between the phasic  e lec t r i ca l  p r o c e s s e s  in different pa r t s  of 
the s tomach.  

The spa t to tempora l  cha r ac t e r i s t i c s  of e l ec t r i ca l  act ivi ty  in different pa r t s  of the s tomach  indicate 
that  at the beginning of digestion the s t rength  of the pe r i s t a l t i c  wave spreading  f r o m  the ca rd ta  toward the 
py lo r tc  sphinc ter  has a tendency to diminish.  In this per iod  the pylorus  is c losed and motor  act ivi ty of the 
outlet pa r t  of the s tomach  is cor respondingly  low. These  r e su l t s  a re  in ag reemen t  with those of chronic 
exper imen t s  on dogs [2, 6, 15], which showed that  not e v e r y  pe r i s t a l t i c  wave ends with opening of the py -  
lo tus .  In the initial pe r iod  of digestion only the liquid pa r t  of the contents is evacuated f r o m  the s tomach ,  
and no act ive  movements  of the outlet  p a r t  axe n e c e s s a r y  for  this.  During evacuat ion of chyme f r o m  the 
s tomach  p e r i s t a l s i s  of the p y l o r o - a n t r a l  p a r t  i n c r e a s e s ,  and this is cha rac t e r i zed  by an inc rease  in its 
e l ec t r i ca l  act ivi ty.  
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The shape of the gastric potentials depends substantially on the method of recording, the interelec- 
tTode distance, and the lower and upper frequency of the transmission band of the amplifier and recording 
system, and on other factors.  Integral values of the potentials recorded f rom the surface of the anterior 
abdominal wall convey objective information about the strength and frequency of the peristal t ic waves of 
the stomach. 

Single-channel electrogastrography can be used to study the motor activity of the stomach as a whole. 
Multichannel electrogastrography also enables motor activity of individual parts of the stomach to be 
studied. MulticharmeI electrogastrographic investigations using several  single-channel e lec t rogas t ro-  
~raphs, carr ied out on patients with carcinoma of the stomach, have shown that reduced electrical  activity 
in that par t  of the stomach wall that is affected by the tumor can be detected from the body surface [1, 7]. 
It can therefore be hoped that the field of usefulness of the suggested method will not be confined to physio- 
logical investigations. 
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