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The mucosa l  and s e ro s a l  t r a n s p o r t  of glucose was studied in expe r imen t s  in vi t ro  in 6 seg-  
ments  of the ra t  sma l l  intest ine f r o m  equivalent  solutions of s t a rch ,  mal tose ,  and glucose.  
In intact  an imals ,  in the case  of t r a n s p o r t  along the e l ec t rochemica l  gradient ,  glucose fo rmed  
by hydro lys i s  of ma l tose  was absorbed  f a s t e r  than f r ee  glucose,  and these  di f ference s inc reased  
as incubation continued. In the p r e s ence  of phloridzin,  t r a n s p o r t  of the o l igomers  was  de-  
p r e s s e d  to a g r e a t e r  degree  than glucose t r anspo r t .  Ligation of the pancrea t ic  and common 
bile ducts reduced the degree  of coupling of m e m b r a n e  hydro lys i s  with t r a n s p o r t  in the ea r ly  
s tages  af ter  the opera t ion  but inc reased  it toward the end of the f i r s t  month of observa t ion .  

Recent  invest igat ions have shown that hydro lys i s  of nutr ient  subs tances  takes  place on the outer  su r -  
face  of the cel l  m e m b r a n e s  of the intest inal  epi thel ium, and the initial s tages  of absorpt ion are  also c a r r i e d  
out the re  [2-5]. Under ce r t a in  exper imen ta l  conditions [3, 8-10] the ra te  of absorpt ion of r e a d y - m a d e  
m o n o m e r s  is s lower  than the ra te  of absorpt ion  of m o n o m e r s  fo rmed  by hydro lys i s  of po lymer s  and oli-  
g o m e r s .  One hypothesis  put fo rward  to explain this phenomenon is that of the d iges t i ve - t r anspo r t  con- 
veyor  [3-5]. In the p re sen t  invest igat ion the absorpt ion  of glucose f r o m  equivalent solutions of s ta rch ,  
mal tose ,  and glucose was  studied. Attention was  paid to the re la t ive  concentra t ions  on e i ther  side of the 
intes t inal  m u c o s a  and the ro le  of act ive t r a n s p o r t  m e c h a n i s m s .  

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

Expe r imen t s  we re  c a r r i e d  out on 68 adult albino r a t s  p rev ious ly  s ta rved  for  15 h. 

Muscoal  and s e r o s a l  t r a n s p o r t  of glucose along the e l ec t rochemica l  gradient  and in the p resence  of 
phlor idzin  (5 ~ 10 -5 M) was studied in intact  an imals  (exper iments  of s e r i e s  I).  A modified "ever ted  pouch" 
method [4, 12] was used. In the expe r imen t s  of s e r i e s  II the accumulat ion of glucose was invest igated in an a c -  
cumulating p r e p a r a t i o n o f t h e  m ucos a  [6] f rom control  animals  (undergoing a mock operat ion)  and from r a t s  on 
the 4th, 7th, 14th, and 28 days  af ter  lig ation of the panc rea t i c  and common bile ducts .  In both se r i e  s these indices 
were  studied in 6 segments  of the smal l  intestine (without the duodenum)~ The p r epa ra t i ons  of intest ine were in-  
cuba ted ina0~ % saline solution (pH 7.4) of the corresponding subs t ra te  (glucose, ma l tose ,  s ta rch)  at 37~ 
with continuous aera t ion .  The content of reducing sugars  was de te rmined  by Nelson ' s  method in Ugoiev~s 
modif icat ion [7]. 

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

P r e l i m i n a r y  expe r imen t s  showed that during three  success ive  incubations (each for 30 rain) the t r a n s -  
por t  of f r ee  glucose (G-glucose) by the s ame  segment  of the smal l  intestine did not change significantly.  It 
was  accordingly  postulated that  the dynamics  of absorpt ion  of glucose fo rmed  by hydro lys i s  of mal tose  
(M-glucose) would be de te rmined  p r i m a r i l y  by in teract ion between the hydrolyt ic  and t r a n s p o r t  p r o c e s s e s .  
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TABLE 2. Changes in Coefficient  of Coupling of Membrane  Hydroly-  
s is  with T ranspo r t  of Starch in Segments  of the Rat Small  Intestine 
a f te r  Ligation of Pancrea t i c  and Common Bile Ducts (Me:m) 

Segment of 
small intestine 

1 
P 

3 
P 

6 
P 

Control 

1,07--0,26 

0,72--0,03 

0,81m0,05 

Days after ligation of ducts 

0,42--0,02 
<0,05 

0,41--0,02 
<o,ool 

o,38--o,o4 
<o,ool 

0,72--0,07 
>0,2 

0,53~0,03 
<0,01 

0,84--0,06 
>0,5 

14 

0,89--0,06 
>0,2 

0,71--0,05 
>0,5 

0,81--0,04 
>0,5 

28 

0,95--0.09 
>0,5 

0,81m0,02 
<0,02 

1,14• 
<0,05 

Note. P re la t ive  to control .  

With the chosen incubation p r o g r a m  and t r a n s p o r t  along the e l ec t rochemica l  grad ien ts  M-glucose was  
absorbed  m o r e  rapidly  than G-g lucose .  However ,  as Table 1 shows, the quantitat ive re la t ionships  between 
these  p a r a m e t e r s  differed f r o m  one segment  of the smal l  intest ine to another  and var ied  in the course  of 
the exper iment ,  h~ the 1st, 2nd, and 3rd segments  the absorpt ion  of M-glucose  rose  cons iderably  as incu- 
bat ion continued and was  signif icantly (P < 0.05) higher  than the t r a n s p o r t  of G-glucose .  

In the p r e s ence  of phlor idzin  the absorpt ion of glucose and mal tose  fell  sharply  in all pa r t s  of the 
smal l  intest ine.  A change in the dynamics  of absorpt ion  of M-glucose  with t ime  was observed ,  and the ef-  
f ic iency of its t r a n s p o r t  through the intest inal  wall  was  lower  than that of G-glucose .  Consider ing that 
phloridzin,  in the concentra t ion used, blocks the s y s t e m  of specif ic  c a r r i e r s  on the outer  sur face  of the 
in tes t inal  cel l  m e m b r a n e  [11], it mus t  be concluded that M-glucose  is c a r r i e d  by mechanisms~ of active 
t r a n s p o r t  which are  l e s s  r e s i s t an t  to blocking. 

In the e x p e r i m e n t s  of s e r i e s  II changes  in coupling between m e m b r a n e  hydro lys i s  and ca rbohydra te  
t r a n s p o r t  w e r e  studied when the conditions of digest ion of nutr ient  subs tances  were  dis turbed.  For  this 
purpose ,  the accumulat ion of G-glucose  and of glucose fo rmed  by hydro lys i s  of s ta rch  (S-glucose) was de- 
t e rmined  in each exper imen ta l  animal ,  so that the s t a r c h - g l u c o s e  ra t io  could be calculated [1]. The r e -  
sul ts  showed that  on the 4th day af ter  l igat ion of the pancrea t i c  and common bile ducts this ra t io  fell  
(Table  2) in the p rox imal ,  middle,  and distal  por t ions  of the smal l  intest ine.  However ,  by the end of the 
f i r s t  week a f t e r  the operat ion signs of compensa t ion  were  observed ,  for  the ra t io  had reached  the control  
level  in segments  1 and 6. At l a t e r  t imes  of observa t ion  the absorpt ion of S-glucose inc reased  more  than 
that of G-g lucose ,  and on the 28th day af ter  the opera t ion  the s t a r c h - g l u c o s e  rat io  in segments  3 and 6 was 
s ignif icant ly  higher  than in the control .  

These  r e su l t s  thus conf i rm the view that  coupling between hydro lys i s  and t r a n s p o r t  p r o c e s s e s  in the 
zone of contact  digest ion c r e a t e s  r ea l  advantages  for  the t r a n s p o r t  of o l igomers  over  that of r e a d y - m a d e  
m o n o m e r s .  The inc rease  in the eff ic iency of t r a n s p o r t  of M-glucose  as  incubation continues indicates func- 
t ional  r econs t ruc t ion  in the " e n z y m e - c a r r i e r "  s y s t e m  and can be in te rpre ted  in the light of the hypothesis  
of in tegrat ive  induction in the d i g e s t i v e - t r a n s p o r t  conveyor  [4, 5]. In exper imenta l ly  induced pathology of 
the d iges t ive  p r o c e s s ,  an i nc rea se  in the degree  of coupling of m e m b r a n e  hydro lys i s  with t r a n s p o r t  was  
found, and this may play a definite role  in the development  of adaptive and compensa to ry  reac t ions  in the 
smal l  intest ine.  
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