INVESTIGATION OF THE ROLE OF CYCLIC ADENOSINE MONOPHOSPHATE IN HYDROGEN SULFIDE EFFECTS ON INDUCED CONTRACTION OF RAT JEJUNUM
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Hydrogen sulfide (H2S) - gaseous mediator synthesized endogenously in many body systems of mammals, including gastrointestinal tract (GIT). Displaying his involvement in the regulation of contractile activity of different parts of GIT in different animal species, however, the mechanisms of its action are not well understood. It has been suggested that the inhibitory effect of hydrogen sulfide on the motor activity of the jejunum may be caused by activation of adenylate cyclase (AC) and the subsequent increase in the concentration of cyclic adenosine monophosphate (cAMP) in the cells. This happens in the action of vasoactive intestinal peptide (VIP), serotonin or histamine, which also have a relaxing effect on intestinal motility. The aim of the study was to analyze the role of cAMP in the effects of hydrogen sulfide on the motor activity of rats intestine.
In the experiments, the contraction force of isolated 7 mm long rat jejunum segments was measured under isometric conditions on the equipment of BiopacSystems, Inc. (USA). Throughout the experiment, the preparation was washed with Krebs solution (mM: NaCl 121.0; KCl 5.9; CaCl2 2.5; MgCl​2 1.2; NaHCO3 25.0; NaH2PO4 1.2; C6H12O6 8.0, pH 7.2-7.4) at 370 C under a constant supply of carbogen (5% CO2 / 95% O2). Sodium hydrosulfide (NaHS) was used as the hydrogen sulfide donor, 8-(4-Chlorophenylthio)-adenosine 3′,5′-cyclic monophosphate sodium salt as the cAMP analogue and MDL as the AC blocker. To induce the contraction used analogue of acetylcholine - carbachol at a concentration of 1 mkM.  Evaluated the area under the curve (AUC) for 2 minutes of carbachol application, where baseline was considered at the level below 0.5 grams of tonic tension prior to its addition.
Application of carbachol, a muscarinic receptor agonist, at a concentration of 1 uM caused long-term contraction of bowel segment. Then the preparation was washed, and after 6-10 minutes of NaHS application at concentration of 200 mkM, carbachol was added again. Compared the AUC of induced contraction in control and on the background of the hydrogen sulfide donor. The AUC of induced contraction on the background of NaHS was 37,2±2,2%  (n=14; p<0,05)  of the control level.
Against the background of the application of an analogue of cAMP (100 mkM), carbachol caused a less intense contraction, which was reflected in a decrease of AUC, which amounted 90,7 ± 2,2% (n = 12; p <0,05) of the control level. On the background of the simultaneous application of cAMP analogue and NaHS, AUC of carbachol-induced contraction was at 39,1 ± 2,2% (n = 12; p <0,05) of the control level, that did not differ from the effect of carbachol on the background of NaHS. Further, adenylate cyclase blocked by 1 mkM MDL. Carbachol induced contractions on the  background of  MDL + NaHS amounted to 40,0 ± 2,8% (n = 13; p <0,05) of the control level, that is also not different from carbachol action on the background of NaHS.
Thus, hydrogen sulphide donor reduces carbachol induced contractions, indicating a possible effect of hydrogen sulfide through the mechanisms mediating the effects of muscarinic receptor activation. Carbachol-induced contractions were slightly reduced by the increase in cAMP levels. However, in the presence of cAMP analog or inhibitor of adenylate cyclase, NaHS effect on contractions caused by carbachol was the same as in the absence thereof. Apparently, adenylate cyclase system is not involved in the NaHS relaxing effect in the small intestine of the rat.
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