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V, SUViJ/iARY 

Using microelectrodes filled with 1 molar pot2ssium 

citrate and with tip resistances between 50 and 150 megohms, 

mucosal and serosel msmbr2,ne potentials were 1r.easured in 

epithelial cells of is0-l.gt-ed bullfrog s:rr.all intestine. 

Simultaneously, the potential across the entire epithelium 

(the transmural potential) was measured. Experiments were 

conducted in the presence and absence •of the amino acid-­

valine and a number of sugars. 

_ In sodium sulfate Ringer's, in_ the absence. of trans-

ported solute.s, _the mucosal membrane potential was -49~2 mV (SEM) 

_(cell interior nege.tiv_e._-- to mucosal and serosal00~0.at-hirrg 

solutions) and the serose.l membrane potential was -51'±1 mV .. 

In sodium chloride media,. the _:rr._ucos9.l membrane potential "l'UlS • 

-43~2 mV a11d the s.erosal membr.e.ne pot.en tial was _44±2 mV. -

In all instanc·es, the _recorded trE,,ns::-nural P.D. equalled the 

- al:gebr-ai-0· sum of the muco,sal, e.nd ser0-sal P. D.,. s measured in 

the same preparation. 

Several solutes were tested for their effect on the 
. . " 

membrane potentials in sodium sulfate media. The actively 

transported sugars, glucose and galactose, decreased the 

mucosal rr:embr1ome potential and elevated the tr.s.nsmural 

potential {the serosa becoming more positive with respect 

to the mucosa). The decrease in the mucosal membrane 
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potential exceeded the increase in the transmurD.l pot-ential 

implying a real but sm.8..ller decrease i:t:i the serosal membrane 

potential. The sugar sorbose, which is not actively trans-

• ported, did not alter either- the mercbra.ne potentials or the 

tra.nsmural potential. Valine, an actively tra.nsported amino. 

acid, altered these electrical potenti8ls in a m~nner 

qualitatively similar to.that of the actively transported 

sugars. 

Phlorizin, an inhibitor of intestinal sugar transport, 

_ prevented or reversed these electrical changes. The membrane 

- and--tr.sm13rour-al potentials· were un8.1 tered when the tissue ·was 

exposed to Ringer's containing glucose and phlorizin. 

_: _P~l<;>riz;tn, whi-ch :reduces_ the transmural potential elevated 

-_Q¥_ :ga:J:-fH!tose, increased_ - the __ mucosal and serosal membrane 

_ . pntentials. pr:-.e.vious.l~-reduced by- the- sa-me -sugar. The 
. . -

electrical responses produced-by- the~ a:mine=.a-c-:ta-v~.-ltne0 were 

not-inhibited by phlorizin. This inhibitor alone did not 

alter these electrical parame~~:rs at the concentrations _ 

used. 

The depolarization by actively transported solutes of 

the mucosal membrane potential, found in this investig9.tion, 

is consistent with en increqsed permeability of this me~brane 

to sodium. The overall effect of these two solutes on the 

roucosal Rnd serosal membrane potentials are interpreted in 

terms of three possible physiologic81 mech8nisms: 
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1. Actively transported solutes decrease both membrane 

potentie.ls equally, the trans:11ural potentiel arising 

from current flow across series resistance elements 

located below the cell surface. 

2. Activaly trsmsported solutes elevate the tr2nsrc.ural 

potential by reducine both membrane potentials, the 

change in the_ mucosal membrane potential exceeding 

that of the serosal. 

3. Ac_ti-.rely transported solutes reduce the mucosal 

membrane potential but attenuation of the resulting 

increase in Etr occurs due to the existence of 

extracellul~:.r ionic shunts. 

Tnese findings are not consistent with the hypothesis 

that an electrogenic sodium pump in the serosal membrane ls 

solely responsible for the elevation of the tra.nsmural 

potential.in the presence of actively transported solutes. 
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