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Inhibition of peristalsis in rat jejunum by non-ionic surfactants 
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The non-ionic polyoxyethylene alkylether surfactants 
have been shown to exert both systemic and local 
anaesthetic effects (Zipf et al 1957, 1964; Benke et al 
1977). They may also have an analgesic action (Schulz 
et a1 1953). Recently this class of surfactants was shown 
to be toxic to goldfish, the compounds based on stearyl, 
oleyl and cetyl alcohol being much less potent than those 
derived from lauryl alcohol (Florence et al 1978). In 
this communication we report the inhibitory effects of 
some of the ‘Brij’ non-ionic surfactants on the peristalsis 
of sacs of rat jejunum in vitro. 

Sacs, 4 c m  long, were prepared from the lower 
jejunum of male Sprague-Dawley rats weighing about 
350 g as described by Whitmore et al(l979) except that 
the sacs were not everted. Each sac was filled with 
0.2 ml of Krebs’ original Ringer phosphate buffer 
(Dawson et al 1969) at pH 6 and suspended in 5 ml of 
the same solution maintained at 37OC in a water bath 
and ‘bubbled’ with a mixture of O,/CO, (9515 %). The 
top ligature on the sac was attached to an isometric 
transducer (Devices Instruments Ltd, Welwyn Garden 
City, Herts) and the output from the latter was fed 
through an amplifier to a X-T recorder. Peristalsis was 
initiated by application of a 4 g tension to the sac and 
monitored by the recorder. Brij 30 (polyoxyethylene, 
laurylether), Brij 35 (POE,, laurylether), Brij 58 (PO&, 
cetylether) and Brij 98 (PO&, oleylether) were used as 
received from Honeywill Atlas Ltd, Carshalton. 

Fig. 1 shows a typical recording of the peristalsis. The 
first 20 min were used as a control and then samples 
(10 p1 or less) of the text surfactant were added to the 
solution bathing the serosal surface at intervals of 
about 10 min. The surfactant was dissolved in the same 
buffer solution used for the bathing medium. In the 
example shown only one addition of Brij was made 
because the high concentration used was sufficient to 
cause complete inhibition of the peristalsis. The average 
amplitude of the pendular movement clearly decreased 
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within 3 min of addition of the surfactant, although the 
frequency of the contractions did not change signific- 
antly. Thereafter the amplitude continued to decrease, 
with no change in frequency, until no movement was 
detectable (after about 15 min). Similar responses were 
recorded when lower concentrations of surfactant were 
added to other sacs, except that only partial inhibition 
of movement was produced-that is, the average 
amplitude decreased but remained measurable. The 
decrease in the inherent tone of the sac that is apparent 
in Fig. 1 was not consistently observed. 

To quantify the results the average amplitude of the 
pendular movement during the appropriate periods of 
time was taken as an arbitrary measurement of peristal- 
sis. The values thus obtained for different sacs were then 
normalized by conversion to relative peristalsis values: 
Relative peristalsis = 

Peristalsis in the presence of Brii 
Peristalsis during the control period 

These relative values are plotted in Fig. 2 as a function 
of surfactant concentration. A value of 1 shows that 
peristalsis was unaffected and a value of zero indicates 
complete inhibition of movement. All four of the Brij 
compounds tested inhibited peristalsis but they were not 
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FIG. 1. Recording of isometrically transduced peristaltic 
movement. The experimental conditions are given in the 
text. Only the last 3 min of the control incubation period 
are shown and at  the time marked A the surfactant 
(Brij 30) was added to the solution bathing the serosd 
surface, giving a final concentration above 20 phf. 



COMMUNICATIONS, J. Pharm. Pharmacol. 1980, 32: 63 

gs! 
pI .s 
:=. 1y 

c g  .o 
$ .E 

:$6- 

t s 9 -  

Y .- Or: 

63 

0 )  I 1 

0 5 10 15 20 25 
Final concentration of Brij (pM) 

FIG. 2. Inhibition of peristalsis by non-ionic surfactants. 
peristalsis was measured and quantified as described in 
the text in the presence of the indicated concentrations 
of 0-Brij 35, O-BriJ 30, A-Brij 58 and 0-Bri j  98. 

equally effective in terms of the concentration required 
tobring about a given inhibition. This finding is shown 
more clearly in Fig. 3, in which the concentrations of the 
Surfactants required to  produce 50% inhibition are 
plotted against the lengths of the acyl chains of each 
compound. The two derived from lauryl alcohol 
(POE4 and PO&,) not only were least effective but also 
gave virtually identical results, showing that the chain 
length of the POE moiety was not important in determ- 
ining the extent of inhibition. Instead it  appears that the 
chain length of the acyl part of the compounds was the 
important factor because potency increased with in- 
creasing length of the acyl chains. 

Extrapolation of the results in Fig. 3 might not be 
valid; but, a t  least within the limits tested, our findings 
suggest that there is a simple relationship between the 
hydrophobicity and the pharmacological effect of these 
non-ionic surfactants. This is most easily interpreted as 
indicating that interaction of the Brijs with cell mem- 
branes underlies their inhibition of peristalsis. Such an 
interpretation is in keeping with the anaesthetic effects 
mentioned above and it seems reasonable to expect that 


