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L-Cysteine 
DESCRIPTION 

L-cysteine is a protein amino acid naturally present in the 
proteins Of life forms. L-cysteine is a sulfur amino acid and 
contains a sulfhydryl group. Although most cysteine is found 
in proteins, small amounts of free cysteine are found in body 
fluids and in plant~. The normal diet c()ntributes approxi-' 
mately I gram of L-cysteine daiJy. 

L-cysteine is considered a nonessential amino acid, meaning 
that, under normal physiologic conditions, sufficient 
amounts of this" amino acid are formed from the diet'!lfY 
essential amino acid L-methionine and .'the· no'nesseriUal 
amino acid L-serine via a trans~ulfuration' "reaction.' 'L
cysteine is a 'conditionally essential amino' acid under certain' 
circumstances, for example, for preterm infants. 

L-cysteine serves as a precursor for synthesis .of_pro,~~ins, 
glu~athione, taurine, coenzyme A and inorgaflic sulfate. 
Glutathionine itself has a number of biochemical func!ions, 
including maintenance of normal cellular redox state. Certain 
conditions, e.g. an acetaminophen overdose, can deplete 
hepatic glutathione, and this can be life-threatening. The 
antidote to an acetaminophen overdose is L-cysteine, in the 
delivery form of N-acetylcysteine. The L-cysteine'derived 
from N-acetylcysteine helps to restore hepatic glutathione. 

L-cysteine is also known as L-2~affiino-3-mercaptopropanoic 
acid, 2-amino-3-mercaptopropanoic acid, 'beta-mercaptoala~ 
nine, 2-amino-3 mercaptopropionic acid and alpha-anuno
beta-thiolpropionic acid. L-cysteine is represented by the 
following chemical structure::' 
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Its IUPAC abbreviation is Cys, ~d its one-letter abbrevia
tion, used when spelling out protein structures, is C. L
cysteine is a white', solid substance that is soluble in water. It 
is' hygroscopic, and slowly decomposes and oxidizes. In 
solution, it undergoes oxidation to L-cystine,which is' a 
dimer of L-cysteine. N-acetylcysteine is a preferred delivery 
form of L-cysteine because of greater stability and possible 
higher absorbability. (See N-Acetylcysteine). 

ACTIONS ANDPHARMACOL9GY 

ACTIONS 

The most significant action of supplemental L-cysteine is as 
a redox modulator. 

MECHANISM OF ACTION 

Certain conditipns, e.g. an acetaminophen overdose, deplete 
hepatic glutathione and subject the tissues to oxidative stress 
resulting in loss of cellular integrity. L-cysteine serves as a 
major precursor for synthesis of glutathione. 

PH'ARMACOKINETICS 

Following ingestion, some L-cy~teine is oxidized tg L
cystine, and both L-cysteine and L-cystine are absorbed from 
the small intestine by active-transport processes. L-cysteine 
absorption'is.' largely sodium-dependent; while L-cystine is 
absorbed by a sodium-independent'trarisport system. Follow-

'ing absorption, L-cysteine enters the, portal circulation, 
which distributes it to the liver. There, ,much., of it is 
metabolized to protein, glutath'ione,taurine and ~tiif<;lte. 'L
cysteine, 'which does not ,get metabolized by the l~v~r, ent~rs 
the systemic-circulation which distributes it to various tissues 

., of the body.' 

INDICATIONS AND USAGE 

It has been claimed tha~ L-cysteine has anti-inflammatory 
properties, that It can protect against various toxins: aI)d that 
it might be helpful in osteoarthritis and rheumatoid' arthritis. 
More research will have' to ,be done before L-cysteine can be 
indicated for any of these conditions. Research to date has 
mostly been in animal models. 

RESEARCH SUMMARY 

There is some evidence from animal studies that cysteine can 
help !ensure adequate glutathione synthesis during and after 
inflammatory challenge, ,thus helping to "ameliorate," in the 
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words of one research group, "adverse effects of oxidative 
damage induced by disease or drugs." 

Cysteine-supplemented mice and guinea pigs have enjoyed 
significantly extended life spans, and other animals, chal
lenged with various toxins, have, when pre-supplemented 
with cysteine, survived considerably longer than non-supple
mented controls. In one of these studies, 90% of control rats 
given large doses of acetaldehyde died. But other rats fust 
given a combination of vitamins C and B, along with 
cysteine, and then exposed to the same dose of acetaldehyde, 
all survived. Cysteine's protective'mechanisms could relate 
to its, own antioxidant properties, its promotion of gluta-, 
thione (a major antioxidant) or even, it has been hypothe
sized, to some ability to participate in DNA repair.. 

There is inconclusive evidence that cysteine could play a 
positive role in the treatrnentof osteoarthritis and rheumatoid 
arthritis. 

CONTRAINDICATIONS, PRECAUTIONS;, ADVERSE REACTIONS ' 

CONTRAINDICA TIONS 

L-cysteine supplementation is contraindicated in those hy
persensitive to any component of the preparation. 

PRECAUTIONS 

Because of lack of long-term safety studies, L-cysteine 
supplementation should be avoided by children, pregnant 
women and nursing mothers. 

Although the incidence of cystine renal stones is low, they 
do occur. Those who form renal stones, particularly cystine 
stones, should avoid L-cysteine supplements. 

L-cysteine, like other sulfhydryl-containing substances, 
could produce a false-positive result in the njtroprusside test 
for ketone bodies use~ in diabetes. ' 

ADVERSE REACTIONS 

With typical doses of 1 ~o 1.5 grams' daily, the most 
commonly reported side effects have been gastrointestinal, 
such as nausea. There are rare repprtsof cystine remil stone 
formation. 

INTERACTIONS 

NUTRITIONAL SUPPLEMENTS 

Zinc: L-cysteine complexes' with 'zi~c and may increase the 
absorption 'of zinc. 

Vitamin C: Ascorbic acid may inhibit the oxidation of L
cysteine to L-cystine. 

OVERDOSAGE 

There are no reports of overdosage in those taking L-cysteine 
supplements. However, large doses of L"cysteine are neu
roexcitotoxic in several species. Single injections of L
cysteine (0.6- 1;5 glkg) into 4-day-old pups resulted in 

PDR FOR NUTRITIONAL SUPPLEMENTS 

massive damage to cortical neurons, permanent retinal 
dystrophy, atrophy of the brain and hyperactivity. 

DOSAGE AND ADMI'NISTRATION 

The usual supplemental dosage of L-cysteine is 500 milli
grams to 1.5 grams daily. Those who supplement with L
cysteine should drink at least six to eight glasses of water 
daily in order to prevent cystine renal stones. Some studies 
indicate that an intake of 3 to 5 grams daily of vitamin C 
may prevent cystine stones. However, high-dose vitamin C 
itself may contribute to rena] stones in some (see Vitamin C). 

Another delivery form of L-cysteine is N-acetylcysteine (see 
N-Acetylcysteine). 
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L~Glutainine 
DESCRIPTION 

L-glutamine is a protein amino acid found in proteins of all 
life forms. It is classified as a semi-essential or conditionally 
essential amino acid. This means that under normal circum
stances the body can synthesize sufficient L-glutamine to 
meet physiological demands. However, there are conditions 
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