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Introduction 

yocardial protection during cardiopulmonary bypass 

(CPB) and cardioplegic arrest (CA) has continued to be 

refined since its introduction in the 1950s (Fischer et al., 

2003). 

 After the ischemic period reentry of the blood to tissue 

causes massive release of oxygen free radicals. These free 

radicals trigger enzymatic reactions, such as peroxidation of 

polyunsaturated fatty acids or plasma lipoproteins, which 

leads to oxidative destruction of cell membranes and the 

productions of toxic reactive metabolites and cell injury 

involving DNA, proteins, and lipids. All of these events are 

called ischemia reperfusion injury (IRI) (Erturk, 2014). 

 Despite numerous advances the heart may still exhibit 

evidence of IRI, such as arrhythmias, microvascular damage, 

edema, myocardial stunning, and cell death (Dhalla et al., 

2000).  

 Several studies have been performed using 

antioxidants to eliminate or at least diminish the effects of 

oxygen free radicals associated with CPB/CA (Belboul et al., 

2001). 

 N-acetylcysteine (NAC) has been used for almost half 

a century to treat congestive and obstructive lung diseases, 

and since the mid-1970‟s it has also been used to treat 
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paracetamol intoxication. Several recent reports have 

suggested that its use may be extended to manage clinical 

conditions as diversified as IRI, inflammation related 

complications after CPB and renal damage provoked by 

radiographic contrast. As an extensively used and relatively 

safe drug, NAC may be a useful adjuvant for the protection 

of the myocardium in cardiac surgery (Rodrigues et al., 

2004). 
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Aim of the work 

he aim of this work is to evaluate the potential effects of 

intravenous infusion of NAC on myocardial protection 

against IRI after bypass during coronary artery bypass 

grafting (CABG) operations. 
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Ischemia Reperfusion Injury 

lthough recent advances in anesthetic and surgical 

techniques currently allow most patients to undergo 

coronary artery bypass grafting (CABG) procedures without 

substantial mortality, more than 25% of this surgical population 

may still experience significant morbidity related to adverse 

perioperative cardiovascular outcomes (Shernan, 2003). 

The myocardium may be particularly vulnerable to 

ischemia during CABG surgery because of underlying 

coronary artery disease (CAD), perioperative hemodynamic 

instability, inadequate protection during cardiopulmonary 

bypass (CPB), coronary artery embolization, or technical 

complications (ie, incomplete revascularization and graft 

spasm or kinking). Although prolonged myocardial ischemia 

alone can jeopardize the structural and biochemical integrity 

of the cells, limited oxygen deprivation (< 20 minutes) is 

usually associated with only transient depression of 

myocardial contractility. Paradoxically, the restoration of 

blood flow after sustained myocardial ischemia (> 45 

minutes) results in a phenomenon known as myocardial 

ischemia reperfusion injury (IRI), where in the tissue injury 

after reperfusion is greater than that produced by ischemia 

alone (Shernan, 2003). 
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