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Activation of Latent Efferent Sympathetic Fibers  
in a Viscero-Visceral Reflex Circle under Conditions  
of Visceral Pain in Rats
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Activation of “silent” efferent fibers due to stimulation of the mesenteric nerve within a definite frequency 
range is described; the effect is supposed to result from sensitization in reflex circles related to visceral 
pain.
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INTRODUCTION

According to numerous publications, there is only 
a negligible amount of sympathetic preganglionic 
neurons generating background activity and, thus, 
producing tonic efferent impulses. Most pre-
ganglionic and post-ganglionic sympathetic axons 
in the CNS exhibit noticeable spiking only under 
conditions of strong afferent activation, at least in 
acute experiments. Such a mode of activation can 
probably be considered a model of sharp visceral pain. 
In cats and rats, massive synchronized low-frequency 
rhythmic electrical stimulation of afferent C fibers 
is accompanied, as a rule, by potentiation of reflex 
responses in efferent sympathetic fibers [1]. The 
latter event proves the recruitment of supplementary 
efferents in the reflex circle [2, 3]. However, modeling 
of a pain effect in afferent systems leads to some other 
types of sympathetic efferent reactions. Sometimes, a 
component signaling the activation of an additional 
sympathetic efferent fiber population (“sleeping,” 
“silent,” or latent fibers) appears when the neurogram 
is recorded under these conditions. Similar phenomena 
were observed earlier in experiments where the efferent 
activity was recorded from skin vasoconstrictors 
of the thigh [4]. In our study, we examined “silent” 
efferent fibers in the rat abdominoaortal nerve and the 

dependence of the activity of these fibers on excitation 
of afferent inputs.

METHODS

Experiments were carried out on 25 rats anesthetized 
with sodium thiopental (70 mg/kg). 

The common trunk of the mesenteric nerve was 
prepared, transected, and placed onto stimulating 
electrodes, to stimulate afferent fibers. Rectangular  
1-msec-long electrical stimuli were applied at different 
frequencies ranging from 1 to 100 sec–1. Recording 
electrodes contacted the abdominoaortal plexus and 
thick trunks. The nerves were protected by covering 
with liquid paraffin. A standard computerized 
electrophysiological set was used [5]. 

RESULTS AND DISCUSSION

Various frequencies of stimulation were applied 
in the experiments (0.1, 0.2, 0.5, 1, 5, 10, and  
20 sec–1 (Fig. 1). At the beginning of the experiment, 
the background activity in the mesenteric nerve was 
recorded; then, the latter was stimulated with the 
frequencies mentioned above.

As is shown in Fig. 1, gradual enhancement of 
spiking, as compared with the background activity, 
was observed while stimulating at low frequencies 
(0.1, 0.2, and 0.5 sec–1). As is known, such a kind 
of tetanic potentiation can increase when the stimuli 


