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Glutathione and N-Acetyl-L-Cysteine:
The Glutathione Complex

Technical Background
 The glutathione complex is comprised of two nutrient compounds: glutathione and N-acetyl 

L-cysteine.  Glutathione is an important antioxidant, and N-acetyl L-cysteine is an essential 
precursor for glutathione.

 Glutathione plays a central role in the glutathione redox cycle, a system important in 
neutralizing free radicals and providing protection from free hydroperoxides and lipid 
peroxides.1

 Glutathione is an important antioxidant because it is extremely abundant in the body and 
already resides within every cell, allowing it to scavenge free radicals both inside and outside 
the cell. Its extracellular activity protects lung, kidney, liver, and intestinal tissues from 
exogenous free radicals and toxins.2

 Studies show that glutathione is also important as an antioxidant through its ability to 
regenerate and prolong the activity of vitamin E.3

 Research indicates that glutathione and N-acetyl L-cysteine supplementation may be effective 
in treating a number of conditions, including oxidative injury to the lung from pollutants,4

oxidative injury to the skin from ultraviolet radiation, injury to the heart and lung from 
antitumor therapy, and injury to the kidney and small intestine from reperfusion following 
ischemic events.5

 Patients with HIV, cancer, and other serious diseases tend to have lower levels of glutathione 
than normal, making them especially good candidates for supplementation. Research shows 
that N-acetyl L-cysteine can enhance human T-cell function and survival,6 protect neuronal 
cells, and slow disease progression and dementia among HIV patients.7 It has been further 
used as a chemopreventative and tumor-fighting agent in cancer research.8,9 It also has been 
shown to inhibit hepatitis B replication.10

 Glutathione deficiencies can be reversed through supply of additional cysteine in the diet and 
through supplementation.  The most effective supplemental form is N-acetyl L-cysteine.

Sources and Recommended Intake
 No Recommended Dietary Allowances (RDAs) have been established for glutathione and N-

acetyl L-cysteine.
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 The best food sources of glutathione include fruits, vegetables, and meats.11 Because N-acetyl 
L-cysteine is cell-permeable, it is the most effective form of glutathione supplementation.

Abstracts
Goldman Y, Peled A, Shinitzky M. Effective elimination of lung metastases induced by tumor cells treated with 
hydrostatic pressure and N-acetyl-L-cysteine. Cancer Res. 2000 Jan 15;60(2):350-8. In previous studies, we have 
demonstrated that application of high hydrostatic pressure (P) to tumor cells in the presence of a slow-reacting 
membrane-impermeable cross-linker (CL), 2'-3'-adenosine dialdehyde, can rearrange cell surface proteins into 
immunogenic clusters. Here, we present evidence indicating that subsequent reduction of surface protein disulfides 
with N-acetyl-L-cysteine (NAC) further augments the immunogenic potential of PCL-modified tumor cells both in 
vitro and in vivo. Immunotherapy with PCL+NAC-modified 3LL-D122 Lewis lung carcinoma cells plus i.v. delivery 
of NAC in mice bearing established lung metastases provoked an antitumor response capable of eradicating the 
metastatic nodules as demonstrated by restoration of normal lung weight and histology. In addition, immunization 
with PCL+NAC-modified tumor cells gave rise to a strong delayed-type hypersensitivity recall response against 
parental D122 cells. We propose that this novel two-prong strategy, based on local immunization with autologous 
PCL+NAC-modified tumor cells and systemic boosting with NAC, could provide a practical, effective 
immunotherapeutic regimen for the treatment of human cancer.
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