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RELAZIONE:		
	
Introduction.	As	myocardial	 infarction	can	 result	 in	permanent	 ischaemic	damage,	
early	revascularization	is	vital	to	spare	myocardium.	However,	the	downside	of	this	
treatment	 is	 reperfusion	 injury,	 and	 this	 in	 itself	 will	 contribute	 to	 long-term	
ventricular	 dysfunction.	 Strategies	 attenuating	 reperfusion	 injury	 have,	 to	 date,	
proved	 unsuccessful.	 As	 reactive	 oxygen	 species	 (ROS)	 derived	 from	 the	
mitochondrial	 electron	 transport	 chain	 (ETC)	 are	 the	 main	 cause	 of	 reperfusion	
injury,	modulation	of	oxidative	phosphorylation	(peri-revascularization)	may	confer	
benefit.	 Because	 •O2−	 production	 could	 be	 mediated	 by	 hyperphosphorylated	
complex	IV	during	ischemia,	the	goal	of	this	study	is	to	asses	if	the	administration	of	
ATTM,	a	new	class	of	 sulfide-releasing	drugs,	may	 confer	protection	 inhibiting	 the	
complex	 IV	 of	 the	 respiratory	 chain	 reducing	 ROS.	 One	 particular	 aspect	 of	
cardiomyocyte	injury	during	ischemia/	reperfusion	is	the	disruption	of	mitochondrial	
function,	 indeed,	 the	 maintenance	 of	 oxidative	 phosphorylation	 for	 preventing	
myocyte	 death	 after	 ischemic	 injury	 has	 long	 been	 recognized	 as	 a	 critical	 event	
after	 myocardial	 injury	 (MI).	 In	 the	 context	 of	 the	 continuously	 high	 energetic	
demand	of	the	heart,	the	loss	of	Mitochondrial	Membrane	Potential	(Δψm)	causes	a	
rapid	impairment	of	mitochondrial	and	cellular	function	that	can	lead	to	necrotic	or	
apoptotic	 cell	 death.	 Thus,	 also	 the	 maintaining	 of	 the	 Δψm	 is	 of	 paramount	
importance.		
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Methods.	 H9C2	 myoblast	 cells	 were	 subjected	 to	 24h	 hypoxia	 (95%	 Nitrogen;	
5%CO2)	followed	by	2h	reoxygenation	(in	room	air).	Cells	received	ATTM	(0.005-5.5	
mM)	 or	 vehicle	 (cell	 medium)	 at	 the	 beginning	 of	 the	 reoxygenation	 period.	 Cell	
viability	 was	 assessed	 by	 flow	 cytometry	 using	 an	 Annexin	 V/PI	 based	 assay.	 In	
separate	 experiments	 cells	 have	 been	 than	 loaded	 with	 MitoSOX	 Red	 for	 the	
determination	of	mitochondrial	superoxide	by	flow	cytometry.	Each	experiment	has	
been	 conducted	 three	 times	 and	 in	 triplicate.	 Non	 parametric	 Kruskal-Wallis	 test	
(SPSS	v20)	was	used	to	test	for	statistical	significance.		

	

Results.	Ischaemia/reperfusion	reduced	cell	viability	from	94%	to	79%	(p<0.05)	with	
an	 increase	 of	 superoxide	 levels	 .	 ATTM	 adminstered	 at	 the	 onset	 of	 reperfusion	
increased	 cell	 survival	 in	 a	 dose-dependent	manner.	 At	 the	 highest	 concentration	
survival	 was	 similar	 to	 cells	 that	 did	 not	 undergo	 I/R	 (p<0.05)	 and	 this	 was	
accompanied	by	a	reduction	in	superoxide	production	(p<0.05).	

	

Conclusions.	 In	 conclusion	 ATTM	 shows	 protection	 against	 the	 increased	 ROS	
production	and	the	drop	of	cell	viability	during	Ischaemia/Reperfusion	Injury	in	our	
in	 vitro	 	 model.	 Because	 the	 majority	 of	 reactive	 oxygen	 species	 derive	 from	
mitochondria	 both	 during	 ischaemia	 and	 reperfusion	 phases,	 leading	 to	 cell	
dysfunction	 and	 direct	 damage	 of	 lipids,	 proteins	 and	 DNA	 (1),	 sulfide’s	 ability	 to	
modulate	metabolism	is	of	particular	interest	due	to	the	implications	this	could	have	
for	 modulation	 of	 inflammation	 and	 apoptosis,	 and	 oxidative	 stress	 reduction,		
counting	as	sulfide’s	main	mechanisms	of	action.	(2,	3).	The	widespread	synthesis	of	
new	sulfide’s	donors		with	different	releasing	properties	reflects	their	wide	range	of	
applications.	ATTM	characterized	by	a	slow	and	consistent	release	of		sulfide,		is	one	
the	most	effective	sulfide	donors		moving	towards	clinical	practice.					
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