ELECTRICAL STIMULATION OF INTERMESENTERIC NERVES ELICITS SEMINAL PLUG EXPULSION IN

ANESTHETIZED RAT : NEW INSIGHTS IN THE NEUROPHYSIOLOGY OF EJACULATION

ABSTRACT

and Objectives: A of the neural circuitry controlling ejaculation is missing. We
aimed to increase understanding of such circuitry by integrating results obtained upon electrical stimulation (ES) of nerves
involved in the control of the ejaculatory process, namely the dorsal nerve of the penis (DNP) containing sensory afferences
from the penis and urethra and the intermesenteric nerves (IMN), which contains most of the afferent and efferent fibers
running in the hypogastric nerve (HN) to and from the pelvic viscera, including sexual accessory glands.
Methods: Bulbospongiosus muscle electromyogram were recorded in isoflurane-anesthetized Wistar rats. Rats from
iTEr el oS AP SR il stimulations (KS, 1 ms, 6 V, 60 Hz for 30.) of the ifoct IMN (om20), of the

distal stump of the cut IMN (n=10 and 10 respectively), or of the intact IMN after T8 spinal ).
Same recordings were performed upon ES of the ntact HN (n<10). S of the DNP were performed in control (n4) and T§
S ized rats (n=8).
s: ES of the IMN was often followed by rhythmic activity of the bulbospongiosus muscle similar to that occurring
s IR A kSO, vith or without emkeion of o semiual plug (corresponding to plug expulsion
PE- and expulsion reflex ER occurred 29/100 and 14/100 ES respectively upon ES of the IMN. In
comparison, the occurrence of PE and ER was decreased upon ES of the HN (650 and 4/30 ES respectively). The
occurrence of PE and ER was dramatically reduced upon ES of the distal stump of the cut IMN (2/45 and 2/45 ES
respectively). In contrast, the occurrence of PE and ER was decreased (2/25) and increased (12/25) respectively upon
the proximal stump of the cut IMN. Spinalization at the T8 level abolished the occurrence of both ER and PE upon ES of
the IMN. ER persisted upon ES of the DNP in TS spinalized rats, but there was no PE.
Upon ES of the IMN, recruitment of both afferences and efferences were necessary to achieve complete
, but ES of afferences were sufficient to induce expulsion reflex. These results support that visceral afferences
from the seminal tract are activated during emission of sperm and participate to the triggering of sperm expulsion. Results
obtained after spinalization also suggests that emission is exclusively controlled by a supraspinal reflex, whereas expulsion
is controlled by a supraspinal and a spinal reflex.

BACKGROUND

Ejaculation consists in the succession of
distinct physiological events

* Closure of the bladder neck, to prevent flow of semen backward in the
bladder from the prostatic urethra, precedes and goes with

*The 1 phase ( ti by seminal vesicles, prostate and
ampullary vas deferentia) contents into the prostatic urethra of the
different sperm components.

* Forceful expulsion of sperm to the urethral meatus is then caused by
rhythmic contractions of pelvic and perineal striated muscles, with a
primary role for the bulbospongiosus muscle.
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OBJECTIVES

To increase the understanding of peripheral neural circuitry controlling ejaculation

by integrating results obtained upon electrical stimulation (ES) of nerves involved in
the control of the ejaculatory process, namely the dorsal nerve of the penis (DNP)
containing sensory afferences from the penis and urethra and the intermesenteric
nerves (IMN), which contains most of the afferent and efferent fibers running in the
hypogastric nerve (HN) to and from the pelvic viscera, including sexual accessory
glands, experiments were performed in intact and spinalized rats.
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METHODS

DISCUSSION

« The ability of ES of the IMN/HN pathway to induce ejaculation in
anesthetized rats has never been reported so far, although the role of the
IMN/HN pathway in the control of bladder neck closure, contraction of
seminal vesicles, and seminal fluid has been in
dogs and rats (2; 3; 4).

« The IMN/HN pathway is a preferential route for efferent sympathetic
fibers issued from the thoracolumbar levels of the spinal cord destined to
the pelvis including the seminal tract. It is also a preferential route for the
corresponding viscerofugal afferent fibers destined to the thoracolumbar
levels of the spinal cord (5; 6; 7).

Electrostimulation of intact IMN or HN in normal or T8 spinalized rats.

In 2 groups, IMN were cut and proximal or distal stump were electrically stimulated.
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Electrostimulation of intact IMN or HN in normal or T8 spinalized rats.
In 2 groups, IMN were cut and proximal or distal stump were electrically stimulated.

Hypothetical neural circuitry controlling ejaculation.
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