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Effects of prostaglandin F2~ on the contractile responses of guinea-pig ileum to electrical stimulation 
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Summary. Prostaglandin F2~ , affects the contractile responses of the guinea-pig ileum probably through the increased 
acetylcholine release from the postganglionic cholinergic terminals. 

The effect of prostaglandins of the E type (PGsE) on the 
intestinal smooth muscle is related to the cholinergic sys- 
tem ~-4 while the role of prostaglandins of the F type (PGsF) 
on the cholinergic transmission is not clear. Kadlec et al. 5 
have not found any effect of PGFza on the release of the 
cholinergic transmitter, but we have data to suggest effects 
of PGF~a both on smooth muscle and on acetylcholine 
release 6-~. The present study was performed on guinea-pig 
ileum and was designed to evaluate the effects of PGF2~ on 
electrically induced contractions and electrically - evoked 
ace@choline release. 
Materials and methods'. Segments from the distal ileum of 
male guinea-pigs were used. The preparations were sus- 
pended in modified Krebs solution bubbled with 95% O2 
and 5% CO2 at 36.5 ~ 
Contractile activity. The isotonic contractions of the longi- 
tudinal layer of both non-stimulated (used for bioassay) 
and electrically-stimulated preparations were recorded by 
means of a strain gauge, type M1000B (Microtechna, 
Czechoslovakia). The preparations were loaded with 1 g. 
Electrical stimulation. Field stimulation 9 was applied to the 
preparations. Two types of stimulation were used, intermit- 
tent and continuous. The intermittent stimulation (5 Hz, 
0.4 msec 5J~ 3 impulses, submaximal current) was applied 
in trains with a frequency of 0.1 Hz. The continuous 
stimulation had the same parameters and lasted for 3 min. 
In this case the acetylcholine output was determined. 
Determination of acetylcholine output. The aeetylcholine 
(ACh) output was determined in 1 ml of modified Krebs 
solution from the bath (3 ml) with the stimulated prepara- 
tions by a bioassay on a segment from the aboral ileum 9'11. 
In order to increase the sensitivity and decrease the spon- 
taneous activity of the assay-organ physostigmin (5 ng/ml) 
and morphine (10 gg/ml) were added to the bath. The ACh 
output was determined before and after PGF2~ , treatment. 
The standard dose-response curves for ACh were plotted 
on the basis of 4 6 concentrations of ACh. 
Drugs used. PGF2~-tromethamin salt, kindly supplied by Dr 
John Pike, Upjohn Co., Mich.; physostigminum salicylicum 
(Merck); morphine hydrochloride (Pharmachim); met-en- 
kephalin (Calbiochem); indomethacin (Sigma); atropinum 
sulfuricum (Merck); acetylcholine chloride (Germed). 
Results' and discussion. The intermittent electrical stimula- 
tion elicited contractile responses of the longitudinal layer 
of the guinea-pig ileum. PGF2~ increased in a dose-depen- 
dent fashion the contractile amplitude, the maximum effect 
being observed at about the 2nd min. of the treatment. 
PGF2, (1 nM) increased 1.95 • 0.11 times the electrically- 
evoked response (n=6,  p <  0.01). PGF2~ (10 nM) slightly 
increased the tone of the preparations and increased 
2.63_+0.17 times the contraction amplitude (n=6,  
p < 0.001). Addition of atropine (0.1 pM) to the bath led to 
a complete inhibition of the contractile responses (fig. a). 
The effect of PGF2~ was evaluated on the background of 
indomethacin and met-enkephalin. Indomethacin (1 gM, 
20 DM) decreased in a dose-dependent way the contractions 
produced by intermittent electrical stimulation. Addition of 
PGF2~ to the bath decreased the inhibitory effect of in- 
domethacin (fig.b). PGF2~ also restored the met-enkepha- 
lin (1 nM)-reduced contractions (fig. c). 

The ACh output upon continuous stimulation varied with 
the different preparations. In all cases, however, the ACh 
output increased in the presence of PGF2a (table). 
It is known that the contractile responses of the guinea-pig 
ileum to electrical stimulation are due to ACh release from 
the postganglionic cholinergic nerve terminals 9. In the 
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Longitudinal muscle layer of guinea-pig ileum. Contractile re- 
sponses to intermittent electrical stimulation (5 Hz, 0.4 msec, 3 
impulses, submaximal current, trains every 10 sec). Effects of 
PGF2a and atropine (ATR) (a); indomethacin (IND) and PGF2a 
(b); and met-enkephalin (M-ENK) and PGF2a (c). The second 
drug was administered without washing out the first one. Designa- 
tions: 0 ,  drugs application. 
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present experiments PGF2a produced a dose-dependent  
increase o f  the contractions upon intermittent stimulation 
as well as an increase of  the ACh  output in response to 
continuous stimulation. The fact that atropine abolished 
the response to electrical st imulation shows that the con- 
tractile response was mediated by acetylcholine, and the 

Table. Guinea-pig ileum. ACh output in pg/g/min in response to 
continuous electrical stimulation (5 Hz, 0.4 msec, submaximal 
current, 3 min) before and after PGF2a 1 nM 

Segments 1 2 3 4 5 

Before PGF2a 3.35 3.00 4.92 3.26 7.4 

After PGFza 5.74 4.90 6.80 3.89 13.0 

demonstrat ion that PGF2~ increased the acetylcholine lib- 
eration indicates that its effect was central to the neuromus- 
cular junction, most probably on the postganglionic neu- 
rone. 
Modulat ion of  the ACh release 1-3,5 nonspecific sensiti- 
zation of  the smooth-muscle membrane  to ACh 4 has 
been proposed for explanation of  the mechanism of  action 
o f  PGsE in the guinea-pig ileum. The present data show an 
effect of  PGF2~ on the cholinergic system too and suggest 
an action of  PGF2a central to the neuromuscular  junction. 
The latter suggestion was supported by the finding that 
PGF2~ counteracted the effects of  drugs which inhibited the 
postganglionic ACh release - indomethacin  1' 2 and met- 
enkephalin 12. Thus similar to the effects of  PGsE I~ the 
PGF2~ action on the contractile responses of  the guinea-pig 
i leum might be attributed to an increased ACh release. 

1 Ehrenpreis, S., Gr'eenberg, J., and Belman, S., Nature New 
Biol. 245 (1973) 280. 

2 Kadlec, O., Masek, K., and Seferna, I., Br. J. Pharmac. 51 
(1974) 565. 

3 Bennett, A., Eley, K.G., and Stockley, H.L., Prostaglandins 9 
(1975) 377. 

4 Zseli, J., T6r6k, T.L., Vizi, S.E., and Knoll, J., Eur. J. 
Pharmac. 56 (1979) 139. 

5 Kadlec, O., Masek, K., and Seferna, I., J. Pharmac. exp. Ther. 
205 (1978) 635. 

6 Radomirov, R., Pharmac. Res. Commun. 12 (1980) 667. 
7 Petkov, V., and Radomirov, R., in: Physiology and pharmacol- 

ogy of smooth muscle, p. 164. Eds M. Papasova and E. Atanas- 
sova. Publ. House Bulg. Acad. Sci., Sofia 1977. 

8 Radomirov, R., and Petkov, V., Acta physiol, pharmacol. Bulg. 
3 (1977) 12. 

9 Paton, W.D.M., and Zar, A., J. Physiol. 194 (1968) 13. 
10 Ehrenpreis, S., Greenberg, J., and Comaty, J.E., Eur. J. 

Pharmac. 39 (1976) 331. 
11 Knoll, J., and Vizi, S.E., Br. J. Pharmac. 42 (1971) 263. 
12 Knoll, J., Illes, P., and Medzihradszky, K., J. Pharm. Pharmac. 

30 (1978) 394. 

0014-4754/83/070754-0251.50 + 0.20/0 
�9 Verlag Basel, 1983 

Dantrolene:  evidence for effects on N a  permeabil ity properties of  the nodal membrane  1 
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Summary. The effects o f  dantrolene on myelinated frog nerve fibers were studied in voltage clamp experiments.  Dantro- 
lene shifted the potent ia l -dependent  parameters describing Na + permeabil i ty towards more negative membrane  poten- 
rials. The findings are interpreted as a change in the negative 

Dantrolene-Na (DaNa)  is a muscle relaxant and has been 
used for the t reatment  of  spasticity 2. Fur thermore an exac- 
erbation of  paramyotonic  muscle weakness by DaNa  has 

3 been obse rved .  It has been assumed that DaNa  reduces 
contraction of  skeletal muscle either by decreasing the 
amount  of  Ca ++ released from the sarcoplasmic reticu- 
lum 4-6 a n d / o r  from some presynaptic Ca ++ stores 7. No 
direct effects on neuromuscular  transmission 8 or on the 

surface charge of  the membrane.  

electrical properties o f  the skeletal muscle membrane  9 have 
been detected. On the other  hand it has recently been 
reported that D a N a  affected frog m~celinated nerve fibers 
and that it increased their excitability ~ . We confirmed these 
results by performing voltage clamp experiments. We de- 
scribe effects of  DaNa  on the nodal  membrane  which we 
interprete as an influence o f  the drug on fixed negative 
surface charges of  the nerve membrane.  

Figure 1. Membrane currents in Ringer (control) 
and in the presence of dantrolene-Na (saturated 
solution), recorded during depolarizing potential 
steps of increasing amplitude. Each pulse preceded 
by a 50-msec pulse of -115 mV. Corrected for 
leakage and capacity currents. K + currents were 
blocked by external TEA and internal CsC1. 
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