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Abstract

Melatonin’s pharmacologic and physiopathologic potential constitutes the object of modern research regarding organisms’ integration mechanisms within the great informational variety of the environment. Nowadays melatonin’s effects are considered both for the central neural structures and especially for the peripheric ones. The present study aims at investigating melatonin’s effects upon the adrenergic innervation of the vas deferens isolated from mouse. The experiments were performed in vitro, using the organ bath, after incubating the isolated vas deferens with the physiological dose of melatonin. In this respect, we determined the neurogenic contractile response of the mouse vas deferens using the following conditions: electrical stimulation (trains of 5, 50 and 100 pulses of 0.5ms duration and a frequency of 10 Hz), neurotransmitter stimulation (noradrenaline 100µM) and α1-adrenergic stimulation (phenylephrine 10µM and 100 µM). The analysis criteria for all experimental data was based upon the maximum amplitude of the vas deferens’ biphasic contractions:”twitch” (purinergic, fast) and “hump”(noradrenergic, slow). We also evaluated the contraction time variation for the vas deferens considered. The experimental results evoke the bound between melatonin and the neurogenic adrenergic component of contraction of the mouse vas deferens. In this respect, the pineal hormone reduces, statistically significant, both the vas deferens contraction force and also the time required for noradrenaline to be released from vesicles.

Rezumat

Potenţialul fiziopatologic şi farmacologic al melatoninei, principalul hormon epifizar, constituie obiectul cercetărilor moderne privind mecanismele de adaptare ale organismelor la marea varietate informaţională a mediului înconjurător. Efectele melatoninei se studiază, în prezent, atât la nivelul diferitelor structuri neurale, cât, mai ales, în periferie. În acest sens lucrarea şi-a propus investigarea efectului melatoninei asupra inervaţiei adrenergice a vasului deferent, izolat de la şoarece. Experimentele au fost efectuate in vitro, pe baie de organ, după incubarea vaselor deferente izolate, cu hormonul pineal în doză fiziologică. Practic, s-a urmărit răspunsul neurogenic contractil al vaselor deferente de şoarece, în următoarele condiţii: stimulare electrică (trenuri de 5, 50 şi 100 de pulsuri cu durata de 0,5ms şi frecvenţa de 10 Hz), stimulare cu neuromediator (noradrenalina (NA) 100µM) şi stimulare cu agonist α1-adrenergic (fenilefrină (FE)10µM şi 100µM). Criteriul de analiză al datelor experimentale s-a bazat pe amplitudinea maximă a contracţiilor bifazice ale vasului deferent: faza „twitch” (purinergică, rapidă) şi faza „hump” (noradrenergică, lentă). De asemenea s-a analizat şi variaţia timpului de contracţie al vaselor deferente luate în lucru. Rezultatele experimentale obţinute confirmă implicarea melatoninei în mecanismele adrenergice de răspuns contractil al vasului deferent. Astfel, hormonul epifizar reduce, semnificativ statistic, atât forţa de contracţie a acestuia, cât şi timpul necesar eliberării noradrenalinei din veziculele de stocare.
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· adrenergic innervation
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INTRODUCTION

Vas deferens is an anatomical structure that links the epididim to the urethra. Regarding from the biochemical point of view, vas deferens receives a dense adrenergic innervation, mostly through α-adrenergic receptors. For all these reasons, vas deferens is frequently used as an optimal experimental model, in the research studies, being extremely useful for studying the possible interactions of α-adrenergic receptors.

Starting from this hypothesis, the aim was to investigate the effects of melatonin, at physiological dose 100 pg/mL, on vas deferens adrenergic innervation.

MATERIALS AND METHODS

The experimental study was conducted in vitro, on organ bath, using 32 vasa deferentia, from 16 mice. The 32 vasa deferentia were divided in 2 groups:

· 16 vasa deferentia-control 

· 16 vasa deferentia-4 hours incubation with melatonin at physiological dose (100 pg/mL)

The melatonin-adrenergic systems interaction was investigated under the following conditions:

· electric stimulation of the two vasa deferentia groups (the control group and the melatonin incubated group) with trains of 5, 50 and 100 stimuli, having 0.5 ms duration and 10 Hz rate;

· adrenergic neuromediator  stimulation of the two groups, by noradrenalin (NA)(100 μM) injection into the organ bath;

· α1-adrenergic agonist stimulation of the two vasa deferentia groups, by phenylephrine (FE) (10 μM and 100 μM) injection into the organ bath.

The experimental data analysis criterion was based on maximum amplitude of the biphasic contractions of the vas deferens: the “twitch” phase (purinergic, rapid) and the “hump” phase (noradrenergic, slow). It has also been analyzed the variation on the contraction time of the vasa deferentia.

RESULTS AND DISCUSSION 
In figures 1-4 it is shown the amplitude variation of biphasic contraction of the two studied vasa deferentia groups, under the three investigated experimental conditions (fig.1- electric stimulation, fig. 2 - adrenergic neuromediator stimulation, fig.3 and 4 - α1adrenergic agonist stimulation).

Analyzing the registered experimental results, we could observe that independent to the type of applied stimulus (electrical or chemical), the vasa deferentia incubated with melatonin comply biphasic contractions of much lower amplitude, compared to the control group. The results are statistically significant for the chemical stimulation of vasa deferentia: p<0.02 for the noradrenalin (100 μM) stimulation and p<0.01 for the phenilephrine (10 μM) stimulation.
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Figure 1
Variations on biphasic contraction amplitude of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose.
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Figure 2
Variations  on  biphasic contraction amplitude of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose.

Adrenergic neuromediator (noradrenalin (NA) 100 μM) stimulation

[image: image3]
Figure 3
Variations  on  biphasic contraction amplitude of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose. α1-adrenergic agonist stimulation (phenilephrine (FE) 10 μM) stimulation
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Figure 4
Variations  on  biphasic contraction amplitude of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose. α1-adrenergic agonist stimulation (phenilephrine (FE) 100 μM) stimulation
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Figure 5
Variations on the contraction amplitude/force(mN) of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose, subsequent to adrenergic neuromediator (noradrenalin 100 μM) stimulation and  α1-adrenergic agonist stimulation (phenilephrine (FE) 10 μM and 100 μM)
Nevertheless, the vasa deferentia contraction time diminishes due to melatonin, compared to the control group (fig.6).
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Figure 6
Variations on the contraction time (sec) of vasa deferentia from the control group and from the ones incubated with melatonin at physiologic dose, subsequent to adrenergic neuromediator (noradrenalin (NA) 100 μM) stimulation and  α1-adrenergic agonist stimulation (phenilephrine (FE) 10 μM and 100 μM)
CONCLUSIONS

The experimental results confirm the melatonin important role in vas deferens contraction response adrenergic mechanisms. The experimental study reveals that melatonin determines a decrease in the contractile adrenergic response of vas deferens. Physiological doses of melatonin diminish the amplitude of the two characteristic flows of the vas deferens contraction: the “twitch” phase (purinergic, rapid) and the “hump” phase (noradrenergic, slow). In conclusion, physiological doses of melatonin determine the decrease of the adrenergic contraction of the vas deferens, and its relaxation.
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