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Oxidative	stress	is	an	important	cellular	mechanism	implicated	in	many	drug	adverse	effects.	Oxidative	stress	occurs	when	there	is	an	imbalance	
between	the	generation	and	the	degradation	of	radial	species	 in	an	organism.	The	majority	of	these	radicals	 involve	the	oxygen	atom	and	are	
named	as	reactive	oxygen	species	(ROS).	ROS	are	able	to	damage	biological	tissues	and	cellular	components	by	oxidation	of	lipids,	proteins	and	
nucleic	acids	(1).	Oxdative	stress	is	a	key	toxicological	mechanism	implicated	in	doxorubicin	cardiotoxicity.	It	is	known	that	this	anticancer	drug	
induces	an	oxidative	stress	in	cardiomyocytes	by	the	generation	of	ROS	through	a	redox	cycle	and	the	formation	of	a	doxorubicin-iron	complex	
(2,3).	Therefore,	the	objective	of	this	work	was	the	optimization	and	the	validation	of	a	quickly	in	vitro	fluorimetric	quantification	method	of	ROS	
using	the	dichloro-dihydro-fluorescein	diacetate	(DCFH-DA)	probe	in	H9C2	cells	for	doxorubicin-induced	oxidative	stress	assessment.	

Introduction	

DCFH-DA	 is	 the	most	widely	 used	 probe	 for	 detecting	 intracellular	 H2O2	 and	 oxidative	 stress.	 This	 probe	 is	 cell-permeable	 and	 is	 hydrolyzed	
intracellularly	 to	 the	 DCFH	 carboxylate	 anion,	 which	 is	 retained	 in	 the	 cell.	 Two-electron	 oxidation	 of	 DCFH	 results	 in	 the	 formation	 of	 a	
fluorescent	 product,	 dichlorofluorescein	 (DCF),	which	 can	 be	monitored	 by	 several	 fluorescence-based	 techniques (e.g.,	 confocal	microscopy,	
flow	cytometry)	(4).
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Development	and	validation	of	the	method	

R²	=	0,99713	

500	

600	

700	

800	

900	

1000	

0	 200	 400	 600	 800	 1000	

M
ea
n	
flu

or
es
ce
nc
e	
in
te
ns
ity

	

H2O2	concentration	(µM)	

R²	=	0,99901	
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H2O2	concentration	(µM)	
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Linearity	and	variability	of	the	method	

Mean	fluorescence	intensity	(+/-SEM)	for	
different	H2O2	concentrations	without	H9C2	cells,	

during	2	hours.		

Mean	fluorescence	intensity	(+/-SEM)	of	H9C2	
cells	exposed	to	different	H2O2	concentrations	

during	2	hours.		
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Application	for	the	assessment	of	doxorubicin-induced	oxidative	stress	in	H9C2	cells	

R²	=	0,99877	
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Doxorubicin	concentration	(µM)	
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Mean	fluorescence	intensity	(+/-SEM)	of	H9C2	
cells	exposed	to	different	doxorubicine	

concentrations	during	2	hours.		
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Rleative	mean	of	ROS	concentration	(+/-SEM)	of	H9C2	cells	exposed	
to	doxorubicine	and	different	protective	compounds	during	2	

hours.		


