CORTICAL AND NEUROVEGETATIVE ACTIVITY DURING EROTIC STIMULATION
(Molo, Perozzo, Cantafio, Ristori, Vighetti)

Objective of the research

On this work were interested in assessing the brain behaviour during the male sexual arousal.

We started by wondering if a state of sexual arousal caused by sensorial stimulation and monitored thruogh penile pletismography was associated with a cerebral activity somehow measurable and this was the the I objestive of this survey. The EEG spectarl analysis during erection, by comparing the reactions in the unit of time, allows us to know if there is simultaneous arousal at the peripheral (measured with Rigiscan) and central level and if there is a correspondence between intensity of reaction at the two levels. We used the EEG spectral analysis, the activation of cortical areas instead in order to detect subactivation of cortical activities it would be necessary to employ more precise means, such as MR or PET-scan, but also invasive so we avoyed.

So we limited in investigation to then, another objective of the research was that of detecting the activation of the ANS durind sexual arousal.

Since the first studies in sexology it has been argued that erection requires a vagal activation (there would have been the sympathetic reaction in ejaculation). Consequently we have taken into account the more used indices of ANS functioning, that is SSR, ECG, EMG, Respiration.

For these parameters also there has been a comparison with the monitoring of erection regarding to temporal concordances and intensity of respective reactions.

We have also specifically analyzed the ECG values with the goal: comparing if what is produced by sexual arousal (eustress) is assimilable to what happens with a negative stressors (distress) caused by mental calculations.

It is a pilot study conducted with healthy voluntary subjects. Our puorpose is extendit to a wider sample; and repeat with subjects affected by erection problems.

Description of the method

Sample: the study sample included ten healthy nonsmoking male volunteers whose mean aga was 35 years.

To monitor the erectile response we used RigiScan Dacomed Plus (Eurel) that gives information in real time about the rigidity (express in %) and the tumescence (express in cm) of the penis both at its the base and tip.

In accordance with wath proposed from other Centres, we have considered as effective events of erection those where the rigidity incuased 60% at least from basal level.

1. The sperimental task each of the 10 volunteers subject was in a different session, to 5 different kinds of stimulation:

2. Immaginative Test

3. Hypnotic Test

4. SVS (Sexual videostimulation)

5. SAS (Sexual audiostimulation)

6. Slide Test (for a total number of 50 sessions)

Every test was formed by 5 different kinds of stimuli that were administer for 3’ each (soft stimulus, hard 1, hard 2, hard 3, stress, with a neutral stimulus. The hard stimuli were different in the contents and they had been chose in according to more usual sexual behavior in our population).

Coming to the single test: during the immaginative test the volunteer was simply invited to imagine what the experimenter suggested. In the hypnotic test was reintroduced the same stimulus of the immaginative test, but after the induction of hypnotic condition though a standardized tecnique. SVS, SAS, and Slide Test respectively consist in administring moving images, audio messages and slides with esplicit sexual content.

· In order to record the neurovegetative response, we used four bipolar channels:

· ECG (electrocardiogram)

· EMG (electromyography of temporal muscle)

· SSR (sympatho-cutaneous response)

· Respiration

On the ECG signal was carred a computerized spectral analysis of the called R-R interval in order to quantify the heart rate variability.

This analysis (based on the algorithm of the Fast Fourier Transform) is suitable to provide a quantitative assessment of cardiac simpatho-vagal activity and therefore can shed light an how autonomic nervous system performs during cardiovascular control.

Two major oscillatory components are usually detectable in RR variability, one of with is described as HF (High Frequency with the respiration), whereas the other and corresponds simphathetic to the slow wawes of the arteriale pressure is described as LF (Low Frequency).

In order to collect data about neurophysiology of the sexual arousal we recorded the spectral analysis of Eeg. The CSA (Comupterized Spectral Analysis) is a method by which the analog EEG Trace is digitized; after that the mathematical process of Fast Fourier Transform is applied to yield information regarding the spectral frequency content and amplitudes of the EEG recording.

The CSA is rappresented by topografic brain maps of the absolute and relative power of spectral bands, that is: delta (0,5 – 4 Hz), theta (4,5 – 8 Hz), alpha (8,5 – 12 Hz) and beta (12,5 – 32 Hz).

EEG was recorded according to the stardandized norms, two electrodes was positioned lateral to the eyes for monotoring the ocular blink, the ground electrode was placed at the reference to linked earlobes.

Results

The data confirm the tendential validity of visual stimulation (and probably the audio stimulation, too) to lead excitement in male, that justify a SVS reasonable diffusion like a not invasive diagnostic investigation. The data provided from the hypnotic test deserve considerations apart: that’s the reason they were described into details and commented in another work.

Correlation among neurophysiological, neurovegetative and Rigiscan data showed the following results:

Immaginative session:


Rigiscan = 40% of subjects with a significant erectile response


Neurovegetative parameters = no response


Neurophysiological parameters = no response

Hypnosis session:


Rigiscan = 30% of subjects (all trained) with a significant erectile response


Neurovegetative parameters = no response


Neurophysiological parameters = no response

Sexual videostimulation (SVS):


Rigiscan = 80% of subjects with a significant erectile response


Neurovegetative parameters = 80% of subjects with significant variations


Neurophysiological parameters = 40% of subjects with significant variations

Sexual audiostimulation (SAS):


Rigiscan = 60% of subjects with a significant erectile response


Neurovegetative parameters = 60% of subjects with significant variations


Neurophysiological parameters = 60% of subjects with significant variations

Slide session


Rigiscan = 40% of subjects with a significant erectile response


Neurovegetative parameters = no response


Neurophysiological parameters = no response

Discussion

We have made some considerations about collected data.

All subjects had a significant erectile response (rigidity above 60%) on one sexual stimulation session at least, in agreement with the variability of individual excitement response.

Correlation among neurophysiological, neurovegetative and Rigiscan data is perfect on acoustic stimulation only, it’s partial on visual stimulation and there isn’t any correlation in the other sessions.

According to scientific literature about sexual arousal, the spectral analysis of the ECG shows an activation of parasimpatetic system in agreement with the breathing variation during the visual and audio sexual stimulation; the opposite happens an activation of simpatetic during the stress administration.

Calculating all spectral bands of the Eeg response, we obteined a significant increase in theta activity (in four subjects on the visual session and in six subjects on the acoustic session).

Neurophysiologically, the increase of theta rhythm represents the cerebral alteration consequent to emotional stimuli.

Eventually, we have found different pattern of sexual activation. The hypothesis is that the different responses are related to the kind of the stimuli and to the individual characteristics, but it need more investigation.
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