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Division of the smal l  intestine in its prox/maI  port ions (with subsequent  end- to -end  reanas tomos i s )  
leads to an increase  in the durat ion of inhibition of periodic gas t r i c  contract ions  a f te r  feeding and admin i s -  
t ra t ion  of pharmacologica l  st imuli .  Changes i n  per iodic  gas t r i c  con%ravtions a f te r  division of the ileum 
showed no definite regula r  pat tern .  

Clinical and experimental  investigations have shown that changes in th e s e c r e t o r y ,  mo to r ,  and e v a -  
Caatory functions of the s tomach develop af te r  extem~ive resec t ion  of the smal l  intest ine [8-11]. The role 
of the actual division of the intestine,  an essent ia l  elemen~ in any resec t ion ,  causing d is turbance  of the in-  
t eg r i ty  of the in t ramural  appara tus ,  and the mechanisms of these changes have not been studied. A few 
findings have been ob~ined  indicating dis turbances  of m o t o r - e v a c u a t o r y  and per iodic  ac t iv i ty  of the s t o -  
mach and intest ine af ter  division o f  the smal l  intestine [3, 5, 6]. The existence of ac t ive  functional z o n e s -  
pacemakers of peristalsis-has been established in the stomach and small intestine by the method of divi- 
sion [I) 2, 12-14]. Following these observations, we have studied the periodic activity of the stomach after 
division of the small intestine at various leve{s. 

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

Exper iments  were ca r r i ed  oat on :[3 dogs with a fistula of the .gastric fundus. B e s i d e s  the fistula,  
gas t r i c  pouches were formed in three animals by P a r l o r ' s  method and i~ two animals  by Heidenhain 's  meth-  
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Fig. 1. Changes in durat ion of cycles  of per iodic  gas t r ic  ac t iv i ty  
a f te r  division of small  in~stine at ~ e  ~'~-~~.,.=. o{ du, ode~m (A}, 
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Fig.  2. D~ra~ion of i n ,  
hibi t ioa of pe r iod ic  g a s -  
t r i c  cont rac t ions  in r e -  
sponses  to f o o d a n d p h a r -  
m a c o l o ~ c a l  s t imul i  b e -  
fo re  and a f t e r  divis ion 
of  the p rox ima l  por t ion  
of the small intestine. 
A) In response ~o hema- 
togen feeding; to shs~] 
feedin Z with m e a t ;  C) in 
response to injection of 
histamine. Unshaded 
eoh~mns r e p r e s e n t  d u r a -  
tion of inhibition during 
e x p e r i m e n t  (in rain), 
shaded columns given 
mean  data of dura t ionof  
inhibition (in rain). 

od. G a s t r i c  m o v e m e n t s  were  r e c o r d e d  by  a b a l l o o n - k y m o g r ~ . p h i c  method.  The index of m o t o r  function was 
the durat ion of the cyc les  of no rma l  R~astric per iod ic  act ivi ty  in the absence  of additional s t imul i  (this in-  
dex cha rac t e r i zed  the st2.te of the rhythm of the ga s t r i c  per iodic  act ivi ty)  and the dura t ion  Of imhibition of 
per iodic  ~ s t r f c  cont rac t ions  by food (stman feeding for  3 rain-with mea t ,  feedin~ with 20,.~ hematogen  so iu -  
t ioa  in a voIume of 300 ml)  and pha rmaco log ica l  (s~bcubuneous inject ion of O.06--0A m g  carbacho[  or  1.0- 
1.5 m g  his tamine)  s t imul i .  The durat ion of i~&ibi~io~ was taken as  the t ime  f rom the m o m e n t  of appl icat ion 
of the s t i m u l u s  to  the ~ M m ~  to h%e appeaz~nce of per iodic  o~..stric centr~.ctions [7]. Feeding and a d m i n i s -  
t ra t ion  of the s t imul i  were  c a r r i e d  out in accordance  with the phases  of the cycles  of gas t r i c  per iod ic  a c -  
t iv i ty ,  in per iods  of cont,-~.etio~ o r  r e s t .  Af te r  beekgrotmd studies the smal l  intest ine was divided and end-  
to-en~ r e a n a s t o m o s i s  quickly p e r f o r m e d .  Division ~,~.%%s C:~.rried out a t  the level  of the disi~l pa r t  of  the d~o- 
denum, the p rox imal  p a r t  of the jejunum and in the i leum (50-80 cm p r o x i m a l l y  to ~ e  i leoceca!  r e , o n ) .  
The expe r imen t s  were  resc~aed 2-3 Weeks a f t e r  ~he oper;~tien obser~cations continued for  4-7 m o n ~ s .  

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

Division of the sma l l  in~esti~e a t  d i f f e ~ n t  levei~ ~U:~<~d ch.~nZes in ti~.e rhythm o~ gas t r i c  per iodic  
ac t iv i ty  (Fig. 1). A h e r  d:ivi~ion a~ ~ e  duod~e~:~ te~el ":!,i: rhythm v..~:~ co,_~,.d ........ y qulc ...... ed (Fig. 
S imi lar  changes In g::s'h~ ~.erL:.di~z ~totivity ~Iso /eve!~  : ~< ~j:.er. di,~. ~-km of t:~e pro:.d~ual pur~ of t~he jejunum 

Zion o~ the pro~dma! por[ion of {:~e sm~i! i~esd~t~:< (d:~cdetw.t~ r f.. :oxi::n~1 jejun~rt~} ,.~e ,:e their early ap- 
pea~.~ace and ~heir dur~tlon,. They were  obSe<ved re.: 4-8 me_',:.,s in some do~s ro~, only k.nd [hey not 
r e t a rned  to h o r m a l  by the end.of thi~ p.erf~d, b~t consigned t~ i~:.cr~;<se ia m~ve~'ity. 

Af te r  divis ion in the r e , o n  of the i leum,  c,~.~nw~ b~ 4he: rfi~d~m of ~ a s t r i c  per iodic  ac t iv i ty  a rose  
l a t e r - - i n  the second or  e~en the third month a f t e r  division i~:.~ , 1C). , 2  . ~ .  
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Fig.  3. Durat ion of inhibition of pe r iod ic  
ga s t r i c  cont rac t ions  in r e sponge  to sham 
feeding and to inject ion of p h a r m a c o l o -  
gical stimut~ before  and a f t e r  d ivis ion of 
the i leum. A) in r e sponse  to sham feed -  
ing with mea t ;  B) in r e sponse  to inject ion 
of carbachol ;  C) in resi>~nse to inject ion 
of his~2.mine. R e m a i n d e r  of l e ~ d  as in 
Fig .  2 .  
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In m o s t  e x p e r i m e n t s  a f t e r  division of the p rox imal  
por t ions  of the intest ine the durat ion of inhibition of p e r i o -  
dic ga s t r i c  cont rac t ions  was inc reased  a f t e r  sham feeding 
o r  injection of carbachol  and h is tamine .  These  changes 
were  p a r t i c u l a r l y  m a r k e d  in an imals  with isola ted gas t r i c  
pouches a f t e r  feeding with hematogen  solution (Fig. 2). In 
these dogs the dura t ion  of inhibition i n c r e a s e d  on the a v e r -  
age by 250/0 dur ing the 4-5 months a f t e r  division.  

Af te r  division throu~a the i leum the durat ion of in-  
hibition Of per iod ic  ga s t r i  c cont rac t ions  in r e sponse  to 
sham feeding and to inject ion of carbachol  showed different  
changes in d i f ferent  dogs.  A signif icant  d e c r e a s e  in the 
l e n ~ h  of inhibition was obse~wed only a f t e r  inject ion of 
h i s t amine  (Fig. 3). 

The r e su l t s  d e m o n s t r a t e  that  divis ion of the intest ine 
a t  va r ious  l eve l s  d i f fe rs  in i ts  e f fec t  on the ga s t r i c  s e c r e -  
t o r y  [4] and m o t o r  functions.  Consequently,  functional 
changes in gas t r i c  ac t iv i ty  u n d e r  these  conditions a r e  not 
a nonspecif ic  r e sponse  to opera t ive  t r auma .  They  ev ident -  
ly  a r i s e  because  of in jury  to impor tan t  i n t r a m u r a l  m e c h a -  
n i sms  which p o s s e s s  Specific f ea tu res  at  d i f ferent  i n t e s -  
tinal leve ls .  

It  m a y  be cons ide red  that these in jur ies  a r e  one of 
the m e c h a n i s m s  of functional d i s tu rbances  of the s tomach 
a f t e r  r e sec t ion  of co r respond ing  p a r t s  of the intest ine.  
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