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SAMe

While SAMe can safely alleviate depression by itself, it can also significantly improve the efficacy of a
popular antidepressant medication. New studies reveal why SAMe has such broad applications in protecting
the joints, liver, brain, and arterial lining.

Scientifically reviewed by: Dr. Gary Gonzalez, MD, in October 2024. Written by: Tiesha D. Johnson, BSN, RN.

In 2004, the FDA mandated that all antidepressants carry a “black box” warning on their labels
following the discovery of a heightened risk of suicidal thoughts among children taking the
pills.  In December 2006, following a huge federal analysis of hundreds of clinical trials, FDA
regulators for the first time acknowledged that the drugs can trigger suicidal thoughts among
patients older than 18.1

Prescription antidepressants have brought relief to millions of people who suffer the
debilitating symptoms of depressive disease. However, reports linking these drugs to a

heightened risk of potentially dangerous side effects have led scientists to continue to search for natural agents
that safely and effectively elevate mood.

One the most advanced mood-elevating therapies available today is S-adenosylmethionine, a natural compound
that the Life Extension Foundation introduced to American consumers back in 1996. Long prescribed in Europe to
alleviate depression, SAMe has been demonstrated to be as effective as certain pharmaceutical drugs in
improving mood and a host of other conditions—without the side effects often associated with such drugs. In
addition to relieving depressive symptoms, SAMe has shown efficacy in fighting liver disease, relieving arthritis
pain, and even supporting healthy endothelial function.

In this article, we bring readers up to date on research findings attesting to the many diverse health benefits of
SAMe.

S-adenosylmethionine (SAMe) is a natural compound found in nearly every body tissue and fluid, where it
participates in myriad life-sustaining biochemical reactions.2

In fact, scientists have discovered that SAMe has many of the same beneficial effects in the body as drugs
prescribed for numerous health disorders.3-5 Not only does SAMe have a 30-year history of effectiveness in
treating depression,6 but growing evidence attests to its efficacy in preventing and treating several types of liver
disease.7 Moreover, SAMe has been shown to be at least as effective as most nonsteroidal anti-inflammatory
drugs (NSAIDs) in treating arthritis.5 Couple these benefits with its outstanding safety profile, and it is easy to see
why a growing number of health professionals regard SAMe as a first-line therapy in managing a host of health
conditions.

SAMe Boosts Mood, Complements Prescription Antidepressants
Depression is a major public health problem that afflicts adolescents and children as well as adults. Successive
generations of antidepressant drugs, such as tricyclic antidepressants and serotonin reuptake inhibitors (SSRIs),
have been hailed as breakthroughs in the treatment of depressive illness.
Tricyclic antidepressants (such as imipramine, amitryptiline, and others) fell out of favor in the early 1990s, after
growing evidence that they induced numerous serious side effects and were often poorly
tolerated.8 These side effects appeared to be absent in the newer SSRIs that became
hugely popular in the 1990s and remain so today. However, recent findings indicating that
SSRIs appear to increase the risk of suicidal ideation in some patients have been the
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source of both concern and controversy.9 In 2004, the FDA placed a “black box” warning
on SSRIs, indicating that the drugs may increase the risk of suicidal thoughts in children,10

and the agency has continued to warn about possible side effects in patients of all ages. These developments
pose a vexing dilemma for patients as well as their doctors, who wish to successfully manage depression yet
avoid the potentially fatal side effects associated with prescription antidepressants.

To safely and effectively manage depression, more people are turning to SAMe. Although SAMe has been used to
treat depression for more than a quarter of a century,11,12 it has received relatively little attention in the mainstream
medical literature until recently. Today, however, growing evidence suggests that SAMe works as well as certain
antidepressants, while demonstrating a superior safety profile.

SAMe influences the metabolism of the brain neurotransmitters dopamine and serotonin, both of which help
control mood.13 It also crosses the nearly impenetrable barrier between the blood and the brain, an obstacle that
prevents many drugs from acting on the central nervous system.14 Naturally occurring levels of SAMe are lower in
the spinal fluid of people suffering depression,15 and increasing blood levels of SAMe have been found to
produce improvements in depressive symptoms.16 Scientists have also discovered a clear link between SAMe and
folic acid, demonstrating that the two nutrients work together to beneficially affect monoamine neurotransmitters,
thereby providing support for healthy mood and optimal cognitive and nervous system function.13

In a small open trial in 1984, researchers treated nine depressed inpatients with SAMe, and seven showed
improvement in or resolution of their symptoms.17 In another open trial in 20 outpatients, treatment with SAMe
completely resolved depressive symptoms in 7 of 11 patients who had no history of poor response to
antidepressants, and in 2 of 9 patients who had failed previous treatments with antidepressants.18

Several studies in the late 1980s found SAMe to be as effective as tricyclic antidepressants8 in fighting
depression. In one double-blind, controlled trial of patients with major depression,16 nine were given intravenous
SAMe and nine took imipramine for 14 days. Improvement was seen in the SAMe group by the end of the first
week, and by the end of the trial, 66% of the SAMe group had exhibited significant improvement, compared to only
22% in the imipramine group.

More recently, Italian researchers published the results of two multicenter trials comparing SAMe with oral
imipramine.3,19 In the first trial, 143 patients took 1600 mg of SAMe orally each day, while 138 took 150 mg a day
of imipramine. In the second trial, 147 patients received 400 mg a day of SAMe by intramuscular injection, and
148 took oral imipramine. Researchers then compared the patients’ scores on two standard scales of depression.
While the results of treatment were the same for patients receiving SAMe and imipramine, the SAMe patients
experienced significantly fewer side effects.

As many as 46% of patients with major depressive illness show either a partial response or no response to
antidepressant therapy, highlighting the need for strategies to improve the efficacy of treatment for depression.12

In 2004, researchers studied the complementary effects of SAMe and modern antidepressant drugs.20 Thirty
patients who had incomplete responses to SSRIs or venlafaxine (Effexor®) were administered 800-1600 mg per
day of SAMe for six weeks. Fifty percent of these treatment-resistant patients improved with the addition of SAMe
to their therapy, and 43% experienced remission of symptoms. The authors concluded that augmenting
antidepressant therapy with SAMe might well be effective in alleviating treatment-resistant depression.

A quick onset of action is particularly important in therapies to treat depression. While

most prescription drugs take up to three weeks to produce significant effects, injections
of SAMe (at 400 mg per day) in 195 patients21 reduced depressive symptoms after just
seven days, with further improvement by 15 days—nearly a week before improvement
might be expected with prescription medications. In depressed patients with HIV/AIDS,22

SAMe treatment also reduced depression symptom scores after just one week of
treatment, with steady improvement continuing for all eight weeks of the trial.

SAMe has also been demonstrated to speed the onset of action of standard antidepressants. For example, in a
double-blind study of 40 patients beginning treatment with 150 mg a day of oral imipramine,23 injections of SAMe
(at 200 mg a day) decreased depressive symptoms faster than imipramine alone.

Fibromyalgia, a crippling condition marked by severe musculoskeletal pain and frequent sleep disturbances, often



Fibromyalgia, a crippling condition marked by severe musculoskeletal pain and frequent sleep disturbances, often
results in marked mood changes, including depressive symptoms. SAMe at doses of up to 800 mg a day has
shown promise in alleviating fibromyalgia symptoms such as depression, fatigue, and morning stiffness—
presumably as a result of its anti-inflammatory and mood-elevating properties.24,25

SAMe: WHAT YOU NEED TO KNOW

 Long used in Europe as a prescription drug to fight depression, S-
adenosylmethionine (SAMe) was introduced to the US in 1996 by Life Extension
Foundation.
SAMe participates in many essential biochemical reactions in the body, contributing
to antioxidant protection, cell signaling, and production of neurotransmitters and
hormones.
SAMe quickly and effectively elevates depressed mood, with an efficacy comparable
to that of prescription drugs and minimal or no side effects. It may even help
manage cases of resistant depression.
SAMe offers numerous benefits for those with liver and gall bladder diseases by enhancing bile flow and
protecting the liver against toxin-induced damage. It also alleviates the pain and inflammation of arthritis,
with effects comparable to those of nonsteroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen.
SAMe supports healthy endothelial function and may one day be used to protect blood vessel linings
against the dangerous effects of ischemia (oxygen deprivation) that occurs with heart attack, stroke, and
transplant surgery.

SAMe Protects Against Liver and Gall Bladder Disease
One of the hardest-working organs in the body, the liver detoxifies environmental contaminants and drugs,
manufactures critical compounds needed for blood clotting, and manages cholesterol levels in the blood. Not
surprisingly, these chemical reactions produce massive amounts of destructive reactive oxygen species in the
liver, mainly in the cellular power plants known as mitochondria.

Mitochondria protect themselves from their own reactive oxygen species with glutathione they import from other
parts of the cell. When glutathione levels drop, mitochondria become highly vulnerable to oxidative damage—a
significant cause of cell death and aging.34 SAMe may help protect the liver by increasing glutathione content in
its cells. When researchers added SAMe to cultured rat liver cells, for example, glutathione content nearly doubled,
completely protecting cells from oxidative damage.35

SAMe thus offers promise for patients who suffer from various forms of liver and gall

bladder disease. Elevated levels of the female hormone estrogen can increase the amount
of cholesterol secreted into the gallbladder, putting women—especially those who have
had multiple pregnancies and those who use estrogen-containing medications—at a higher
risk of gallstones.36,37 Gallstones are hard formations that block the flow of fat-digesting
bile and can trigger symptoms such as abdominal pain, fever, and difficulty digesting fatty
foods. In a study of six healthy women taking oral estrogen contraceptives, daily treatment

with 600 mg of SAMe reduced bile cholesterol by almost one third, suggesting that SAMe may prevent gallstones
in women with increased estrogen levels.38

Patients with other bile-excretion problems can benefit from SAMe as well. One double-blind, placebo-controlled
trial studied 220 patients with chronic liver disease and increased blood levels of bilirubin, the main pigment
occurring in bile.7 Patients treated with 1600 mg per day of SAMe not only greatly reduced their blood levels of
bilirubin and other evidence of liver damage, but also saw dramatic improvements in symptoms such as itching
and fatigue. Patients tolerated SAMe as well as placebo.

SAMe: MANY VITAL ROLES IN THE BODY



SAMe: MANY VITAL ROLES IN THE BODY

SAMe is a naturally occurring biochemical that plays many essential roles in the body. It is manufactured from
methionine and adenosine triphosphate (ATP) during a chemical cycle that recycles the sulfur-containing amino
acid homocysteine.26 This cycle also relies on folate and B vitamins to work properly.27,28 SAMe acts as a
precursor to glutathione, helping to maintain levels of this crucial antioxidant in the liver and brain. When
glutathione stores drop, liver damage from oxidative stress begins within seconds of exposure to alcohol and
many other toxins.29-31

SAMe contributes to many of the body’s essential physiological processes by acting as a methyl donor. By
donating methyl groups (made of carbon and hydrogen), SAMe contributes to the production and recycling of
chemical-signaling molecules such as hormones and neurotransmitters, including serotonin, dopamine,
noradrenaline, and norepinephrine. Methylation (the process of adding methyl groups) also contributes to gene
expression.2 Furthermore, SAMe modifies important molecules in cell membranes that control vital
communication between and within cells.32 Since SAMe occurs in virtually all living cells, scientists believe that
it has long assisted cells in coping with destructive influences.33

Cirrhosis, a serious, often-fatal liver condition resulting from inflammation, can be the end product of many
different conditions, including alcoholic liver disease and hepatitis. Patients with cirrhosis were recently shown to
have a blockage in the enzyme pathway that produces SAMe.39 Without this vital molecule, liver cells cannot carry
out their normal detoxification reactions, resulting in further damage to liver tissue. Patients with cirrhosis may
therefore require SAMe as an essential nutrient.32

Of course, preventing inflammation in the liver is a better strategy than treating it after it has already occurred.
SAMe may work via several mechanisms to help guard against inflammation in the liver. Chemical messengers
called cytokines, such as tumor necrosis factor-alpha (TNF-a) and interleukin-1 (IL-1), are intimately involved in the
production of inflammation and its resulting tissue damage. In a deadly cycle, alcohol and other toxins reduce
glutathione stores in liver cells, making them vulnerable to injury by cytokines, inflammation, and still more
oxidative stress.29 In laboratory experiments, SAMe prevented the release of TNF-a by human white blood cells,40

as well as the release of both TNF-a and IL-1 in liver cells.35 In rats that were chronically administered alcohol,
supplementation with SAMe restored glutathione levels to normal, thus protecting liver tissue against
inflammation.34

Several well-conducted clinical trials have demonstrated SAMe’s benefits in protecting against the effects of
alcohol consumption, which could have implications for alcoholic liver disease. As early as 1994, scientists
demonstrated that SAMe increases glutathione levels in the red blood cells of chronic alcohol users.41 In a 1996
trial, 45 patients with alcoholic liver disease and reduced liver function were randomly assigned to receive either
SAMe or placebo by intravenous (IV) injection.42 SAMe recipients greatly improved their blood measurements of
cell membrane damage caused by oxidation reactions, thus demonstrating SAMe’s protective effect.

A powerful clinical trial in 1999 demonstrated benefits even more impressive. Researchers studied 123 patients
with alcoholic liver cirrhosis43 who took 1200 mg per day of SAMe or placebo for two years. Among patients with
mild or moderate cirrhosis, rates of death or liver transplant in SAMe patients were less than half those of placebo
recipients. Even in patients with severe disease, survival time was greater in the SAMe group. The study authors
concluded that SAMe supplementation can improve survival and delay the need for liver transplantation in patients
with alcoholic liver cirrhosis.

This powerful evidence of SAMe’s efficacy in treating alcoholic liver disease prompted the
National Institutes of Health to hold a symposium on the subject in 2001. According to
the published report of the proceedings,44 SAMe treats alcoholic liver disease by at least
four mechanisms: increasing glutathione levels, repairing the transport of glutathione into
the mitochondria, reducing the toxicity of inflammatory cytokines, and protecting DNA
from oxidative damage.

SAMe has also shown value in treating patients with non-alcoholic chronic liver disease. Russian researchers
administered 800 mg per day of SAMe intravenously to 32 such patients for 16 days, then followed with oral
administration of 1600 mg per day of SAMe. Most of the study subjects improved their symptoms of itching,



administration of 1600 mg per day of SAMe. Most of the study subjects improved their symptoms of itching,
jaundice, and weight loss, and those who had hepatitis or cirrhosis exhibited significantly less evidence of liver
damage on blood tests.45

SAMe Relieves Osteoarthritis Pain
As early as 1975, published scientific studies indicated that SAMe may reduce inflammation and relieve the pain
of osteoarthritis. This debilitating condition involves the slow accumulation of microscopic damage to the tissues
that line joints, triggering the release of inflammatory cytokines and a destructive cycle of oxidative damage,
tissue injury, and further cytokine release. Scientists believe that SAMe’s dramatic success in treating
osteoarthritis (also called degenerative arthritis) stems from its ability to reduce inflammatory cytokine
activity.46,47

By the late 1980s, numerous laboratory studies had shown that SAMe protects against experimental arthritis in
animals by increasing the number and depth of joint-cushioning cartilage cells.48 Researchers found that,
compared with cartilage of a placebo group, the cartilage of SAMe-treated animals had greater concentrations of
vital joint-cushioning proteins called proteoglycans.49 In a study of joint-lining cells in rabbits,50 SAMe protected
against progressive arthritis by restoring joint tissue to its normal state following cell damage by TNF-a.

For more than 20 years, human clinical trials have demonstrated SAMe’s effectiveness in managing arthritis. In
1985, scientists conducted a double-blind, controlled trial comparing SAMe (1200 mg/day) to ibuprofen (Advil®
or Motrin®, 1200 mg/day) among 150 patients with osteoarthritis of the hip and/or knee.51 The study results
indicated that SAMe was slightly better than ibuprofen in treating painful manifestations of the disease. Side
effects were three times more common in those taking ibuprofen than in those given SAMe.

A wave of studies published in 1987 showed that SAMe was just as effective as various
NSAIDs in treating arthritis, with far fewer side effects. For example, in a randomized,
controlled Italian study comparing SAMe (1200 mg/day) with naproxen (Naprosyn®, 750
mg/day) in 734 subjects, SAMe exhibited the same pain-relieving activity as naproxen, with
far better tolerability as assessed by both physicians and patients.52

Subsequent human studies have demonstrated that SAMe is equal in almost all measures to
other anti-inflammatory drugs—including piroxicam (Feldene®),53 indomethacin (Indocin®),54

and celecoxib (Celebrex®)55—in relieving pain and improving function in subjects with
osteoarthritis of the knee.

To verify the effects of a specific course of treatment, scientists often conduct a “meta-
analysis” of multiple small trials. A 2002 meta-analysis led scientists to conclude that SAMe
appears to be as effective as NSAIDs in reducing pain and improving functional limitation in

patients with osteoarthritis, without the adverse effects often associated with NSAIDs.5 This impressive
conclusion should convince even the most skeptical critics of SAMe’s potent effects in relieving arthritis pain and
inflammation.

Dosage
SAMe is most frequently available in 200-mg or 400-mg tablets. The typical oral dose for depression is 400-1600
mg daily. For bone and joint health, the typical dose is 200-1200 mg a day, in divided doses. For liver problems,
up to 1600 mg may be taken daily in divided doses. Some of the scientific literature suggests that once positive
effects are achieved, the dose of SAMe can be reduced. SAMe’s effects often manifest in two weeks or sooner.56

For optimal effects, stable, enteric-coated SAMe tablets are recommended. SAMe should be consumed on an
empty stomach, either one hour before or two hours after meals.56

Safety
SAMe has a well-established track record of safe use, with minimal side effects. Some researchers, however, have
worried that it may contribute to elevated levels of homocysteine, one of the products of SAMe’s chemical cycle
in the body.26 Elevated homocysteine is a risk factor for cardiovascular disease.

Fortunately, a 2004 study provides powerful reassurance about this concern. Researchers



studied 15 healthy volunteers who took oral SAMe supplements (1600 mg/day) for four
weeks.57 None of the subjects experienced any increase in homocysteine levels during the
treatment. Nonetheless, to prevent the possibility of elevated homocysteine, the
Physician’s Desk Reference® recommends taking supplemental vitamins B6, B12, and
folic acid, and possibly trimethylglycine (TMG), while using supplemental SAMe.56

People with bipolar disorder (previously known as manic-depressive illness) can develop mania (excitability,
grandiose thinking, excessive energy, etc.) in response to supplementation with SAMe, and should therefore not
use SAMe unless under medical supervision.14,58 Individuals taking antidepressant medications should likewise
consult their physicians before taking SAMe in place of or in addition to those medications.56

SAMe is not recommended for use in children or nursing mothers. Pregnant women should use SAMe only under a
physician’s recommendation.56

Conclusion
When Life Extension introduced SAMe to American consumers over 10 years ago, few recognized it as a major
step forward in the science of natural health care. Yet decades of accumulating studies show that this remarkable
natural compound matches the efficacy of many popular prescription drugs in combating conditions as varied as
depression and arthritis—with minimal or no side effects.

SAMe was a relatively expensive nutrient when introduced to the US market a decade ago. Since then, the cost of
synthesizing pharmaceutical-quality SAMe has been greatly reduced. Its affordability, enviable safety record, and
growing number of diverse health applications—including promoting the health of the liver and endothelium—
make SAMe worthy of inclusion in every well-rounded supplement regimen.

SAMe SUPPORTS ENDOTHELIAL HEALTH

While SAMe is best known for its effects in treating depression, liver disease, and arthritis,
recent findings reveal its promise in supporting healthy endothelial function. Endothelial
dysfunction occurs when the cells lining small blood vessels fail to respond to the demand
for increased blood flow.59 It underlies both atherosclerosis and high blood pressure,60,61

and has many causes, including oxidative damage due to metabolic and other
disorders.62,63

In 2005, researchers examined 608 elderly people to determine how well their arteries
responded to nitroglycerin, a drug that stimulates increased blood flow.64 They found that subjects with
naturally higher SAMe levels had better arterial responsiveness compared to those who had lower levels. This
suggests that SAMe helps support healthy endothelial function, and that it could find further applications for
individuals suffering from the effects of endothelial dysfunction.

Endothelial damage can result from ischemia, or low oxygen levels, as occurs in heart attacks and strokes.
Ischemia and resulting endothelial damage can also occur following an organ transplant, as this surgical
procedure temporarily interrupts blood and oxygen supply. In a promising animal study, pre-treatment with
SAMe prevented ischemia-induced damage to endothelial tissue and organs following an organ transplant.65

This finding has tremendous implications, and suggests that SAMe may one day be used to protect blood-
vessel endothelium and organs from ischemia-induced damage.
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