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N-Acetyl-Cysteine

· Biochemical Functions:

· precursor of glutathione with lysine and glutamic acid
· mucolytic effects
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· may chelate zinc and copper, may theoretically promote deficiencies of these nutrients.  Supplementation with copper and zinc is advisable with long-term NAC therapy.  
· may prevent 

     cardiotoxicity from adriamycin

     lung damage from bleomycin

     hepatotoxicity form nitrogen mustard compounds

     hemorrhagic cystitis from cyclophosphamide and 
     ifosfamide
· additional research is needed whether NAC influences the anticancer effect of these drugs; however, in one human study, NAC appeared to enhance the antitumor effect of adriamycin
 

Dosage and Administration:  Most clinical trials used 600-1,200 mg/day; however, doses as high as 8,000 mg/day have been used in some studies.  NAC is usually administered in 3 divided doses per day.

Food Sources: 

Deficiency Signs

Toxicity Signs: NAC is well tolerated by most individuals.  Side effects attributed to NAC include nausea, vomiting, abdominal pain, indigestion, dyspepsia, dry mouth, headache, dizziness, flushes, sweating, blurred vision, abnormal taste, skin rash, anorexia, diarrhea, SOB, asthma, and constipation.  Anaphylactic reactions have occurred in rare cases.  NAC is contraindicated in patients with active peptic ulcer.

Clinical Indications

Metabolic Conditions

Acetaminophen toxicity
NAC
NAC is generally accepted as an effective treatment for acute acetaminophen overdose, and has been shown to prevent acetaminophen-induced hepatic necrosis.

Precursor to glutathione
NAC:  500 mg bid
Supplementation with NAC may raise glutathione levels in well-nourished patients.  However, in malnourished patients, a combination of NAC and L-glutamine may be needed to raise glutathione levels.

Pulmonary Conditions

Chronic bronchitis
NAC:  200 mg tid
Has been shown in numerous double-blind studies to prevent recurrences of chronic bronchitis.  Also enhances glutathione levels and is mucolytic.

Mucolytic agent
NAC:  Inhalation of aerosol (Mucomist) to break up mucous plugs in the bronchi in cases of bronchitis or asthma.
NAC breaks the disulfide linkages in mucous.

Immune Conditions

HIV infection
NAC:  800 mg/day for 4 months
double-blind study: Significantly reduced the rate of decline of CD4+ cell counts.

Has been shown to inhibit HIV replication in vitro.

Cancer chemotherapy
NAC:  1,800 mg/day
randomized, non-blinded trial:  significantly reduced the incidence of nausea and vomiting in lung-cancer patients receiving the combination of cyclophosphamide, epirubicin and carboplatin.  

Autoimmune Conditions

Sjogren’s syndrome
NAC:  200 mg tid, tid for 4 weeks
double-blind study:  relieved ocular symptoms, halitosis and daytime thirst in patients


Gentiourinary Conditions

Preservation of renal function in patients receiving radiographic contrast agents
NAC:  600 mg bid on the day before and the day of administration of a radiographic contrast agent
double-blind study:  In patients with chronic renal failure, supplementation with NAC prevented the decline in renal function induced by the contrast agent.
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