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Variation in tissue resistance in rat small intestine: 
Its relationship to observed potential changes 

In a previous paper a it was shown that the increase in the potential difference 
between the nmcosal and serosal surfaces of rat small intestine, in the presence of 
actively transported amino acids in the nmcosal bathing fluid, was greatest in tile 
ileum and smallest in the proximal jejunum. Similar observations were made both 
i~z vivo and in vitro. The same study, as well as many others 2, suggests that the change 
in potential difference (PD) is proportional to the rate of amino acid transfer. Varying 
patterns of amino acid absorption along the length of the intestine have been reported 3 
but the differences do not appear to account for the pattern of PD changes observed. 
It was suggested a that either the stoichiometry between amino acid and ion transport 
varied along the intestine or the results could be due to differences in tissue resistance. 

The present studv was designed to choose between these alternatives. We have 
examined the effects of L-histidine on electrical parameters of the small intestine and 
also compared histidine transfer in the mid-intestine and ileum. Histidine was chosen 
because it is very little metabolised during transfer 4 and gives a comparatively large 
maximum PD 1. 

A b b r e v i a t i o n :  P D ,  p o t e n t i a l  d i f f e r e n c e .  
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I~O SHORT COMMUNICATIONS 

The techniques used to measure PD, both in vivo and i n  vitro, and short-circuit  
current  were those previously describedS, s. Transfer  of histidine was assessed as 
" m u c o s a l  t ransfer"  (the total  amoun t  appearing i n  the gut  wall and serosal tiuid) 
using a 1K'-labeled tracer in the everted sac preparation:.  A prel iminary measurement  
showed that  the serosa to mucosa flux was less than 5 o; of the nmcosa to serosa flux 
under  the condit ions of the experiment  and the lat ter  thus const i tutes a good est imate 
of the net flux. The concentra t ion of L-histidine chosen (4 ° raM) was the highest used 
in the PD nleasurements  and was expected to bring the transfer system close to 
saturat ion.  

In one set of experiments  with 3O-lnin incubat ion  periods, using intestines from 
q animals,  44 ~: 3/zmoles of histidine were transferred by the mid-intes t ine and 
27 ± I/zmoles by the ileum. The sacs represented the middle and terminal  fifth of 
the combined j e junum and ileum s. Thus, although it is ahvays difficult to choose an 
approlwiate paranleter  of transfer, there is no evidence of a larger transfer in the 
ileum. 

Changes in the PI) across the wall of the intest ine were determined for each of 
a range of concentrat ions between 2.5 and 4 ° mM mucosal Ldlistidine, using 6 sacs 
for each concentrat ion,  and allowance was made for oslnoticallv induced t)otentials 
as previously describedL In agreement with this earlier stud},  L-histidine gave a 
m a x i n m m  PI) change of around 5 mV in mid-intest ine,  using the in vitro preparation.  
In the ileum, the initial PI) changes were much larger but  were rather  poorly main- 
tained. In a previous s tudy of hexose-induced potentials  5 similar difficulties were 
experienced with preparat ions of ileuxn. For this reason, comparisons between mid- 
intest ine and ileum we.re made using the in vivo technique. These studies gave PI) 
nlaxi lna of 5 illY ill mid- intes t ine (the same as itz vilro) and 0.5 niX' ill the ileum. 
In both regions, the apparent  Km for the PI) change was 2o raM, double the value 
in the iJ~ vitro preparat ion.  Both the maxi lnum PI) change and the apparent  /(m 
were est imated from a plot of I, 'PI) change against  i / concent ra t ion  as previously 
describedL A similar difference was previously observed for L-alanine. These experi- 
nlents  confirm that  amino acids produce nmch larger PD changes in the ileum. 

The values obtained from lneasurements  of tissue resistance are given in 
Table I. The presence of maximal  amounts  of histidine or manni to l  in the mucosal 
ba th ing  medium had no detectable effect on the tissue resistance, but  the resistance 
of the ileum was about  double tha t  for the mid-intestine.  The lack of effect of trans- 
ferred subst ra te  on tissue resistance is in agreement with earlier findings fi)r glueose~L 

TA 13LI: 1 

T I S S U E  R E S I S T A N C E  F O R  EVI: ;RTIr .  I)  M I I ) - I N T I ' ; S T I N I ' 2  \ N I )  I L E U M  O F  T i l l "  R A T  

l<csults as mean i S.I:. (number of experiments in parentheses). 

Alucosa! medium lec.szsta~w~ (.Q/cm hmgtk of gul) 

,llid i~zlestDzc Ileum 

[ 4 . 4  ": 2 . o  (01 27.5 x:~ 2 . 9  [6)  

I t .  7 ! 1 . 0  (4) 3 o . l  .L_ 1 .2  (4)  

15.2 { 2.I (3) 27.o i 4"4 (3) 

l(rebs bicarbonate buffer 

! 4 ° inM mannitol 

i 4 ° mM L histidine 
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SHORT COMMUNICATIONS I ~ I  

Several authors have noted the inherent dangers of measuring changes in PD 
rather than short-circuit current, and changes in the ionic composition of the bathing 
media have been shown to alter the tissue resistance of rat intestine 9. This stud}, 
shows that similar problems arise when comparing electrical changes in different 
regions of the small intestine. Nevertheless, it is difficult to interpret short-circuit 
current measurements in situations in which ion fluxes are far from the steady state l°, 
and it is impossible to make valid measurements in vivo n. Under these conditions 
PD measurements can still provide useful information. 

The present work confirms the previous observation of larger amino acid evoked 
PD changes in the ileum than jejunum which cannot be explained by differences in 
rates of amino acid transfer. However, it seems likely that the differences can be 
attributed to differences in tissue resistance without the need to invoke a difference 
in the stoichiometrv between amino acid and ion transport. 
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