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Intercellular communication is a prerequisite for intact organisms especially 

during development and differentiation, and occurs as regulation over long 

distances (hormones), as short distance Interactions (synapses) or as direct 

cell to cell contact. The direct cell contact is enabled by specialized membra

ne areas, the so called gap junctions, which allow not only the passage of 

ions (ionic coupling) but also of larger molecules (metabolic cooperation). The 

identity of these three coupling phenomena was demonstrated with cell cultures 

/2/, where hormonal or neuronal regulatory processes can be excluded. Ano

ther property common to many of these coupled cell lines Is the inactivation 
+ + -3 of their Na -K -pump by 10 M ouabain, as can be demonstrated with mem-

brane potential measurements. In culture, however, uncoupled cell lines are 

also found, many of them depolarise with lO-6M ouabain /3/. No correlation 

between normal and malignant growth and coupled and uncoupled state could 

be demonstrated /4/. 

Uncoupled cells, however, are of special interest for the investigation of the 

mechanism of gap junction formation. Since gap junctions should preferential

ly be bunt up in membranes with high fluidity, experiments have been perfor

med to increase the membrane fluidity of uncoupled BeLa cells. The, respond 

to the addition of 2mM butyric acid by a change in morphology from epithelioid 

to flbroblastoidj ionic coupling, however, is not established. Further addition 

of oleic-, linollc- and linolenic- acid in slmllar concentrations did not influ

ence this result. 

A mechanism based on increased membrane fluidity is cell fusion by poly

ethylene glycol (PEG) /1/. Incubation of BeLa cells with 60 % PEG (MW 1540) 

for 30 min depolarises the cells which recover soon after PEG exchange for 

medium. About 60 min later some cells are already fused, which of course 

appears to be ionic coupling, but also non-fused cells were lonically coupled. 
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Parts of the cells do not survive this procedure, the others are fused or chan

ged their morphology to fibroblastoid growth. This morphology change 1s per

sistent at least for 48 hours, whereas the fluidity change as detected by ionic 

coupling is transient and disappears withln 2 hours. Adjacent multlnuclear 

cells are also non-coupled after this time. 

A relation between membrane fluidity and ionic coupling can also be demon

strated with cells of a low communication ratio, e. g. baby hamster kidney 

cells. Their coupling ratio is increased by the addition of 2mM butyric acid. 

References 

/1/ AHKONG, Q.F., FlSHER, D., TAMPION. W., LUCY. J.A., Nature 

253 (1975) 194 

/2/GILULA, N.B., REEVES, O.R., STEINBACH, A., Nature 235(1972)262 

/3/HtiLSER, D.F., RlSTOW, H.-J., PACHOWSKY, H., WEBB, D.J., 

FRANK, W., Biochim. Biophys. Acta 372 (1974) 85 

/4/HtiLSER, D.F., WEBB, D.J., ExpU. Ce1lRes. 80(1973)210 

Prof. D. F. HtiLSER, Biologisches Institut der Univers1tlU Stuttgart, 
Ulmer StraBe 227, D-7000 Stuttgart-GO, BRD 

Tbia is the ahort version of the paper. You will find the diocuaion in the microfilm at the end of thio number. 
or YOR may O<der. paper copy from ~lIudia biophysic:.aM

, DDR 1054 Berlin, AIle Schiluha_ Sir. 33/34 • 


